
Printed by Jouve, 75001 PARIS (FR)

(19)
EP

3 
66

0 
31

2
A

1
*EP003660312A1*

(11) EP 3 660 312 A1
(12) EUROPEAN PATENT APPLICATION

published in accordance with Art. 153(4) EPC

(43) Date of publication: 
03.06.2020 Bulletin 2020/23

(21) Application number: 18841872.7

(22) Date of filing: 01.06.2018

(51) Int Cl.:
F04C 18/02 (2006.01)

(86) International application number: 
PCT/JP2018/021216

(87) International publication number: 
WO 2019/026410 (07.02.2019 Gazette 2019/06)

(84) Designated Contracting States: 
AL AT BE BG CH CY CZ DE DK EE ES FI FR GB 
GR HR HU IE IS IT LI LT LU LV MC MK MT NL NO 
PL PT RO RS SE SI SK SM TR
Designated Extension States: 
BA ME
Designated Validation States: 
KH MA MD TN

(30) Priority: 02.08.2017 JP 2017150056

(71) Applicant: Mitsubishi Heavy Industries Thermal 
Systems, Ltd.
Tokyo 108-8215 (JP)

(72) Inventors:  
• SATO Hajime

Tokyo 108-8215 (JP)
• MIYAMOTO Yoshiaki

Tokyo 108-8215 (JP)
• KIMATA Yoshiyuki

Tokyo 108-8215 (JP)

(74) Representative: Studio Torta S.p.A.
Via Viotti, 9
10121 Torino (IT)

(54) OLDHAM’S RING AND SCROLL COMPRESSOR

(57) An Oldham’s ring (12) includes: a main body por-
tion (31) having an annular shape and is disposed to
surround an axis (O); a plurality of keys (32) protruding
from the main body portion (31), fitted into groove por-
tions (38, 39) formed in an orbiting scroll (10) and a hous-
ing (3), and configured to linearly-reciprocatingly slide
with respect to inner surfaces of the groove portions (38,

39); and flange portions (40) formed on the main body
portion (31) so as to protrude radially inward from an
inner circumferential surface of the main body portion
(31). The flange portions (40) is allowed to overlap with
a thrust plate (18a) of a bearing (17) that is another facing
member in a direction of the axis (O).
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Description

Technical Field

[0001] The present invention relates to an Oldham’s
ring and a scroll compressor.
[0002] Priority is claimed on Japanese Patent Applica-
tion No. 2017-150056, filed August 02, 2017, the content
of which is incorporated herein by reference.

Background Art

[0003] Conventionally, a scroll compressor that is used
in an air conditioner or a refrigerator and compresses a
fluid (a refrigerant) is known. In such a scroll compressor,
a volume of a compression chamber formed between a
fixed scroll and an orbiting scroll is reduced by turning
the orbiting scroll relative to the fixed scroll to revolve
around the fixed scroll, and thus the fluid is compressed.
[0004] As shown in Patent Document 1, an Oldham’s
ring is interposed between a frame and an orbiting scroll
to cause revolution of the orbiting scroll while preventing
rotation of the orbiting scroll in a scroll compressor. Keys
are provided on the Oldham’s ring, and the Oldham’s ring
is linearly reciprocated relative to the orbiting scroll and
a housing while the keys and grooves formed in the or-
biting scroll slide.

Citation List

Patent Document

[0005] Patent Document 1: Japanese Unexamined
Patent Application, First Publication No. 2016-079923

Summary of Invention

Technical Problem

[0006] Here, the Oldham’s ring is a member that re-
ceives a high mechanical load when the scroll compres-
sor is in operation. For this reason, an equivalent strength
is required for the Oldham’s ring. As a measure for en-
hancing strength (flexural rigidity) of the Oldham’s ring
while avoiding interference with another adjacent mem-
ber, increasing dimensions (thickness and width) of the
entire Oldham’s ring can be considered. However, in the
case where the dimensions of the Oldham’s ring are in-
creased, dimensions of the scroll compressor are also
increased. Thus, an Oldham’s ring whose strength can
be secured while dimensions are suppressed is required.
[0007] The present invention was solve these prob-
lems, and is directed to providing an Oldham’s ring having
a small size and a higher strength and a scroll compres-
sor having the same.

Solution to Problem

[0008] According to a first aspect of the present inven-
tion, an Oldham’s ring is installed on a scroll compressor
including an orbiting scroll and a fixed scroll, wherein the
orbiting scroll is fixed on a main shaft rotatably supported
by a housing, a compression chamber in which a refrig-
erant is compressed are formed between the orbiting
scroll and the fixed scroll facing the orbiting scroll, and
the orbiting scroll is supported by the Oldham’s ring to
revolve around an axis of the main shaft without rotation.
The Oldham’s ring includes: a main body portion having
an annular shape and is disposed to surround the axis;
a plurality of keys protruding from the main body portion,
fitted into groove portions formed in the orbiting scroll
and the housing, and configured to reciprocatingly slide
on inner surfaces of the groove portions to allow the main
body portion to linearly reciprocate; and flange portions
formed on the main body portion so as to protrude radially
inward from an inner circumferential surface of the main
body portion in a direction in which the main body portion
slides in a reciprocating way, wherein the flange portions
are allowed to overlap with another facing member when
the flange portions are viewed in a direction of the axis.
[0009] According to the constitution, the flange por-
tions are formed on the main body portion of the Oldham’s
ring. Thus, without increasing dimensions of the entire
Oldham’s ring, strength of the main body portion can be
enhanced. Furthermore, since the flange portions are al-
lowed to overlap with the other facing member when the
flange portions is viewed in the direction of the axis, in-
terference between the other facing member and the Old-
ham’s ring when the main body portion reciprocates can
be avoided.
[0010] According to a second aspect of the present
invention, in the Oldham’s ring, the flange portions may
have plate shapes that spread in a direction perpendic-
ular to the axis.
[0011] According to the constitution, the plate-like
flange portions are provided at the main body portion of
the Oldham’s ring. Thus, without increasing dimensions
of the entire Oldham’s ring, strength of the main body
portion can be enhanced. Furthermore, since the flange
portions have simple plate shapes, design and produc-
tion can be easily performed.
[0012] According to a third aspect of the present inven-
tion, in the Oldham’s ring, the flange portions may have
inclined surfaces that spread in an inclined direction with
respect to the axis.
[0013] According to the constitution, in comparison
with the case where the flange portions have plate
shapes, thicknesses of the flange portions can be se-
cured. Thus, without increasing dimensions of the entire
Oldham’s ring, strength of the main body portion can be
further enhanced.
[0014] According to a fourth aspect of the present in-
vention, in the Oldham’s ring, the other facing member
may be a bearing, and a counterbored portion in which
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the flange portions are housed may be formed in the bear-
ing.
[0015] According to the constitution, strength of the
Oldham’s ring can be enhanced while interference be-
tween the Oldham’s ring and the bearing is avoided.
[0016] According to a fifth aspect of the present inven-
tion, a scroll compressor includes: a main shaft config-
ured to rotate about an axis; a housing configured to sup-
port the main shaft to be rotatable relative to the main
shaft; an orbiting scroll provided on the main shaft; a fixed
scroll configured to face the orbiting scroll and to form a
compression chamber compressing a refrigerant be-
tween the orbiting scroll and the fixed scroll; and the Old-
ham’s ring described in any one of first to fourth aspects
configured to support the orbiting scroll.
[0017] According to the constitution, the scroll com-
pressor with the Oldham’s ring having a small size and
higher strength can be provided.

Advantageous Effects of Invention

[0018] According to the present invention, an Old-
ham’s ring having a small size and a higher strength and
a scroll compressor having the same can be provided.

Brief Description of Drawings

[0019]

Fig. 1 is a sectional view illustrating a scroll compres-
sor according to an embodiment of the present in-
vention.
Fig. 2 is a perspective view of an Oldham’s ring ac-
cording to an embodiment of the present invention.
Fig. 3A is a perspective view illustrating a sliding
state of the Oldham’s ring of the scroll compressor
according to the embodiment of the present inven-
tion, and illustrating a sliding state against an orbiting
scroll.
Fig. 3B is a perspective view illustrating a sliding
state of the Oldham’s ring of the scroll compressor
according to the embodiment of the present inven-
tion, and illustrating a sliding state against a housing.
Fig. 4 is an enlarged sectional view of main portions
of the Oldham’s ring according to the embodiment
of the present invention.
Fig. 5 is a sectional view along line A-A of Fig. 4.
Fig. 6 is an enlarged sectional view of main portions
illustrating a modification of the Oldham’s ring ac-
cording to the embodiment of the present invention.

Description of Embodiments

[0020] Hereinafter, a scroll compressor 1 according to
an embodiment of the present invention will be described.
[0021] As illustrated in Fig. 1, the scroll compressor 1
includes a main shaft 2 that rotates about an axis O, a
housing 3 that supports the main shaft 2 to be rotatable

relative to the main shaft 2, an orbiting scroll 10 and a
fixed scroll 11 that are provided in the housing 3, and an
Oldham’s ring 12 that supports the orbiting scroll 10.
[0022] The main shaft 2 has a columnar shape whose
center is the axis O, and rotates about the axis O. Further,
an eccentric bushing 14 having a tubular shape whose
center is a central axis O1 eccentric from the axis O is
fixed to an upper end of the main shaft 2.
[0023] The housing 3 has a housing main body 16 that
has a tubular shape in which a space S is formed, and a
bearing 17 that is fixed to an inner surface of the housing
main body 16 in the space S. The housing 3 supports
the main shaft 2 via the bearing 17, and the main shaft
2 is housed in the space S.
[0024] The bearing 17 has a bearing main body portion
18 that surrounds the main shaft 2 from the outside in a
radial direction and supports the main shaft 2 to be ro-
tatable relative to the housing 3, and an annular protru-
sion portion 19 that extends toward an upper side, which
becomes one side in a direction of the axis O, along an
inner surface of the housing main body 16 from an outer
position of the bearing main body portion 18 in a radial
direction and has an annular shape fixed to the inner
surface of the housing main body 16. An eccentric bush-
ing 14 is disposed inside the annular protrusion portion
19. Furthermore, as illustrated in Fig. 4 or 5, a disk-like
thrust plate 18a whose center is the axis O is mounted
on an upper surface of the bearing main body portion 18.
[0025] Furthermore, an introduction port 4 and a dis-
charge port 5, which allow communication between the
space S and an exterior of the housing 3 and to which a
refrigerant F can flow, are formed in the housing 3.
[0026] The orbiting scroll 10 is mounted on the main
shaft 2 via the eccentric bushing 14 from above. The
orbiting scroll 10 is made rotatable about the central axis
O1 of the eccentric bushing 14 relative to the eccentric
bushing 14.
[0027] Further, although detailed illustration is omitted,
the orbiting scroll 10 has an end plate 21 that has a disk
shape, a lap wall 22 that has a spiral shape when viewed
in an extending direction of the central axis O1, is pro-
vided integrally with the end plate 21, and extends from
the end plate 21 to an upper side that is one side of the
central axis O1, and a tubular portion 23 that extends
downward from the end plate 21 and is mounted on the
eccentric bushing 14 on the same axis as the central axis
O1 to cover the eccentric bushing 14 from outside. The
main shaft 2 is rotated, and thereby the orbiting scroll 10
moves around the axis O of the main shaft 2.
[0028] Although detailed illustration is omitted, the
fixed scroll 11 has an end plate 27 that is integrally formed
at the annular protrusion portion 19 of the bearing 17,
and has a disk shape like the orbiting scroll 10, and a lap
wall 28 that has a spiral shape when viewed in an ex-
tending direction of the central axis O1, is provided inte-
grally with the end plate 27, and extends from the end
plate 27 to a lower side that is one side of the central axis
O1 toward the end plate 21 of the orbiting scroll 10.
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[0029] The end plate 27 of the fixed scroll 11 and the
end plate 21 of the orbiting scroll 10 are disposed verti-
cally apart from each other in an extending direction of
the central axis O1, and the lap wall 28 of the fixed scroll
11 and the lap wall 22 of the orbiting scroll 10 are be
engaged with each other, and face each other in a radial
direction of the central axis O1. A compression chamber
C is formed between the lap walls 22 and 28.
[0030] The refrigerant F is introduced into the compres-
sion chamber C through the introduction port 4 of the
housing 3. A shape of the compression chamber C
changes as the orbiting scroll 10 revolves around the axis
O, and thereby the introduced refrigerant F is com-
pressed, and is then discharged from the discharge port
5 to the exterior of the housing 3.
[0031] Next, the Oldham’s ring 12 will be described.
[0032] As illustrated in Fig. 2, the Oldham’s ring 12 is
disposed below the end plate 21 of the orbiting scroll 10.
The Oldham’s ring 12 is supported from below by the
annular protrusion portion 19, and curbs rotation of the
orbiting scroll 10.
[0033] To be more specific, the Oldham’s ring 12 in-
cludes a main body portion 31 that has a toric shape
disposed to surround the axis O and the central axis O1,
and a plurality of keys 32 that protrude from front and
back surfaces of the main body portion 31.
[0034] Here, the front surface of the main body portion
31 is an upper surface that is a surface directed upward,
and the back surface is a lower surface that is a surface
directed downward. The keys may protrude outward from
an outer circumferential surface of the main body portion
31 in a radial direction.
[0035] The main body portion 31 is provided to be in-
terposed between the end plate 21 of the orbiting scroll
10 and the annular protrusion portion 19.
[0036] As the keys 32, two types of keys 32 that are
first keys 33 that protrude upward from the front surface
of the main body portion 31 and second keys 35 that
protrude downward from the back surface of the main
body portion 31 are provided. Inner circumferential sur-
faces of the first keys 33 and an inner circumferential
surface of the main body portion 31 are flush with each
other.
[0037] A pair of the first keys 33 are integrally formed
on the main body portion 31 at positions 180 degrees
from each other in a circumferential direction of the main
body portion 31. Here, as illustrated in Fig. 3A, first groove
portions 38 that are recessed upward are formed in a
lower surface of the end plate 21 of the orbiting scroll 10
which faces the Oldham’s ring 12. The first keys 33 are
fitted into the first groove portions 38. That is, a pair of
the first groove portions 38 are formed at positions cor-
responding to the positions at which the first keys 33 are
formed.
[0038] The first keys 33 linearly reciprocate relative to
the first groove portions 38 in an extending direction of
a line segment L1 (see Fig. 2) that links the pair of first
keys 33. That is, the first keys 33 have first sliding sur-

faces 33a, as surfaces that face one side of the main
body portion 31 in a circumferential direction, which lin-
early reciprocate in contact with inner surfaces 38a of
the first groove portions 38.
[0039] Like the first keys 33, a pair of the second keys
35 are integrally formed on the main body portion 31 at
positions 180 degrees from each other in a circumferen-
tial direction of the main body portion 31. The second
keys 35 are provided at positions 90 degrees from the
first keys 33 in a circumferential direction. Here, as illus-
trated in Fig. 3B, second groove portions 39 that are re-
cessed downward are formed in an upper surface of the
annular protrusion portion 19 which faces the Oldham’s
ring 12. The second keys 35 are fitted into the second
groove portions 39. That is, a pair of the second groove
portions 39 are formed at positions corresponding to the
positions at which the second keys 35 are formed.
[0040] The second keys 35 linearly reciprocate relative
to the second groove portions 39 in an extending direction
of a line segment L2 (see Fig. 2) that links the pair of
second keys 35. That is, the second keys 35 has second
sliding surfaces 35a, as surfaces that face one side of
the main body portion 31 in a circumferential direction,
which linearly reciprocate in contact with inner surfaces
39a of the second groove portions 39. Here, a sliding
direction D2 of the second key 35 is a direction perpen-
dicular to a sliding direction D1 of the first key 33. The
main body portion 31 reciprocates in the sliding direction
D2.
[0041] As illustrated in Fig. 4 or 5, flange portions 40
are formed on the inner circumferential surface of the
main body portion 31 (i.e., a surface that faces an inner
side in a radial direction of the axis O). The flange portions
40 protrude inward from the inner circumferential surface
of the main body portion 31 in a radial direction. The
flange portions 40 have plate shapes that spread in a
plane perpendicular to the axis O. Edges on inner cir-
cumferential sides of the flange portions 40 have circular
arc shapes whose centers are the axis O. Inner circum-
ferential surfaces of the flange portions 40 are flush with
inner circumferential surfaces of the second keys 35.
[0042] As illustrated in Fig. 5, when a dimension of the
main body portion 31 in the direction of the axis O is
defined as t0, and a dimension of the flange portion 40
in the direction of the axis O is defined as t1, a relationship
of Math (1) shown below is established. 

[0043] Furthermore, when a dimension from the inner
circumferential surface to an outer circumferential sur-
face of the main body portion 31 is defined as w0, and a
dimension from the inner circumferential surface of the
flange portion 40 to the outer circumferential surface of
the main body portion 31 is defined as w1, a relationship
of Math (2) shown below is established. 
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[0044] Of surfaces of each flange portion 40 which face
both sides in the direction of the axis O, a surface facing
a lower side is flush with a lower surface of the main body
portion 31 which is located on a lower side of the main
body portion 31. That is, the flange portions 40 are ec-
centrically formed on the lower side of the main body
portion 31. The flange portions 40 are not provided at the
circumferential positions at which the first keys 33 are
provided in a circumferential direction of the main body
portion 31 (in a circumferential direction of the axis O).
In other words, the flange portions 40 are provided only
in regions that include the positions corresponding to the
second keys 35 within the inner circumferential surface
of the main body portion 31. In the present embodiment,
a pair of flange portions 40 are formed in regions including
the circumferential positions at which the second keys
35 are provided and regions excluding the circumferential
positions at which the first keys 33 are provided to con-
tinuously extend in a circumferential direction.
[0045] Here, as illustrated in Fig. 5, a counterbored por-
tion R, which is recessed inward in the radial direction of
the axis O, is formed at a connection portion between
the bearing main body portion 18 and the thrust plate 18a
in the bearing 17. The counterbored portion R is formed
across both the bearing main body portion 18 and the
thrust plate 18a.
[0046] A dimension of the counterbored portion R in
the direction of the axis O is set to be approximately the
same as or slightly larger than the dimension (t1 men-
tioned above) of the flange portion 40 in the direction of
the axis O. Thus, while the Oldham’s ring 12 slides, the
flange portions 40 are allowed to enter (be housed in)
the counterbored portion R without interfering with the
bearing main body portion 18 and the thrust plate 18a.
That is, the flange portions 40 overlap the bearing 17 that
is another facing member when the flange portions 40
are viewed in the direction of the axis O.
[0047] In the Oldham’s ring 12, the flange portions 40
are formed on the main body portion 31. Thus, without
increasing dimensions of the entire Oldham’s ring 12,
strength of the main body portion 31 can be enhanced.
Furthermore, since the flange portions 40 are configured
to be allowed to overlap with another facing member (the
bearing 17) when the flange portions 40 are viewed in
the direction of the axis O, interference between the other
member and the Oldham’s ring 12 can be avoided. Fur-
thermore, according to the constitution, since the flange
portions 40 have simple plate shapes, design and pro-
duction can be easily performed compared to a case
where another shape is adopted.
[0048] An embodiment of the present invention has
been described with reference to Figs. 1 to 5. The con-
stitution is one example, and various alternations or mod-
ifications can be performed on this constitution. For ex-

ample, in the embodiment, an example of the bearing 17
has been described as an example of the other member
facing the Oldham’s ring 12. However, the Oldham’s ring
12 does not necessarily face the bearing 17 in the direc-
tion of the axis O, and may be disposed to face a member
other than the bearing 17. The other member facing the
Oldham’s ring 12 may be a member formed integrally
with the housing main body 16, and may be a member
separated from the housing main body 16 and mounted
on the housing main body 16.
[0049] Furthermore, in the embodiment, the constitu-
tion in which the flange portions 40 are provided only on
at least a part of the inner circumferential surface of the
main body portion 31 has been described as an example.
However, the constitution of the flange portions 40 is not
limited thereto, and the flange portions 40 may be pro-
vided throughout the inner circumferential surface of the
main body portion 31. That is, the flange portions 40 may
be at least provided to protrude from the main body por-
tion 31 in the extending direction of the line segment L2
which is the direction in which the Oldham’s ring 12 slides
in a reciprocating way.
[0050] In addition, as the shapes of the flange portions
40, a constitution other than that in the embodiment can
be adopted. For example, as illustrated in Fig. 6, of both
surfaces of the flange portions 40, a surface directed up-
ward is inclined, and may thereby form an inclined sur-
face 40a. In a sectional view including the axis O, the
inclined surface 40a spreads in an inclined direction with
respect to the axis O. To be specific, the inclined surface
40a spreads from bottom to top as it is goes from inside
to outside in the radial direction of the axis O.
[0051] Further, the counterbored portion R having a
shape corresponding to the inclined surface 40a is
formed at the thrust plate 18a. An outer circumferential
surface of the counterbored portion R is approximately
parallel to the inclined surface 40a, and spreads in an
inclined direction with respect to the axis O in the sec-
tional view including the axis O. According to the consti-
tution, in comparison with the case where the flange por-
tions 40 have the plate shapes, a thickness of the flange
portions 40 (a dimension in the direction of the axis O)
can be secured. Thus, the strength of the Oldham’s ring
12 can be further enhanced.

Industrial Applicability

[0052] The Oldham’s ring and the scroll compressor
can be made small with high strength.

Reference Signs List

[0053]

1: Scroll compressor
2: Main shaft
3: Housing
4: Introduction port
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5: Discharge port
10: Orbiting scroll
11: Fixed scroll
12: Oldham’s ring
14: Eccentric bushing
16: Housing main body
17: Bearing
18: Bearing main body portion
18a: Thrust plate
19: Annular protrusion portion
21: End plate
22: Lap wall
23: Tubular portion
27: End plate
28: Lap wall
31: Main body portion
32: Key
33: First key
33a: First sliding surface
35: Second key
35a: Second sliding surface
38: First groove portion
38a: Inner surface
39: Second groove portion
39a: Inner surface
40: Flange portion
40a: Inclined surface
O: Axis
O1: Central axis
R: Counterbored portion
F: Refrigerant
S: Space
C: Compression chamber
L1, L2: Line segment

Claims

1. An Oldham’s ring installed on a scroll compressor
including an orbiting scroll and a fixed scroll, wherein
the orbiting scroll is fixed on a main shaft rotatably
supported by a housing, a compression chamber in
which a refrigerant is compressed are formed be-
tween the orbiting scroll and the fixed scroll facing
the orbiting scroll, and the orbiting scroll is supported
by the Oldham’s ring to revolve around an axis of
the main shaft without rotation, the Oldham’s ring
comprising:

a main body portion having an annular shape
and is disposed to surround the axis;
a plurality of keys protruding from the main body
portion, fitted into groove portions formed in the
orbiting scroll and the housing, and configured
to reciprocatingly slide with respect to inner sur-
faces of the groove portions to allow the main
body portion to linearly reciprocate; and
flange portions formed on the main body portion

so as to protrude radially inward from an inner
circumferential surface of the main body portion
in a direction in which the main body portion
slides in a reciprocating way,
wherein the flange portions is allowed to overlap
with another facing member when the flange
portions are viewed in a direction of the axis.

2. The Oldham’s ring according to claim 1, wherein the
flange portions have plate shapes that spread in a
direction perpendicular to the axis.

3. The Oldham’s ring according to claim 1, wherein the
flange portions have inclined surfaces that spread in
an inclined direction with respect to the axis.

4. The Oldham’s ring according to any one of claims 1
to 3, wherein the other facing member is a bearing,
and a counterbored portion in which the flange por-
tions are housed is formed in the bearing.

5. A scroll compressor comprising:

a main shaft configured to rotate about an axis;
a housing configured to support the main shaft
to be rotatable relative to the main shaft;
an orbiting scroll formed on the main shaft;
a fixed scroll configured to face the orbiting scroll
and to form a compression chamber compress-
ing a refrigerant between the orbiting scroll and
the fixed scroll; and
the Oldham’s ring described in any one of claims
1 to 4 configured to support the orbiting scroll.
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