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(54) COMPRESSOR

(57) The purpose of the presentinventionis to reduce
costs during processing and assembly. This compressor
comprises: a housing 11 serving as an outer shell; a scroll
compression mechanism 10 which has an orbiting scroll
13 performing an orbiting motion, and a fixed scroll 12
having an end plate 12a and a wall body 12b standing
upright on one surface of the end plate 12a, and which
is installed inside the housing 11 and compresses a re-
frigerant containing lubricating oil; a lid section 11b of the

housing 11 which is in surface contact with the other sur-
face 12aa of the end plate 12a; an oil separator 29 which
separates lubricating oil from the refrigerant compressed
by the scroll compression mechanism 10; and on oil stor-
age chamber 24 which stores the lubricating oil separat-
ed by the oil separator 29. A lubricating oil groove through
which the lubricating oil discharged from the oil storage
chamber 24 circulates is formed in the other surface 12aa
of the end plate 12a.
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Description
Technical Field

[0001] The presentdisclosure relates to a compressor.

Background Art

[0002] As a compressor provided in an air conditioner
or the like, a compressor including an oil separator that
separates a refrigerant and lubricating oil contained in
the refrigerant is known (for example, PTL 1).

Citation List
Patent Literature

[0003] [PTL 1]Japanese Unexamined Patent Applica-
tion Publication No. 2005-240676

Summary of Invention
Technical Problem

[0004] Generally, a compressor provided with an oil
separator temporarily stores the separated lubricating oil
in an oil storage chamber provided in a high-pressure
region. In such a compressor, when the lubricating oil
stored in the oil storage chamber provided in the high-
pressure region is guided to the low-pressure region hav-
ing a relatively low pressure, the lubricating oil is decom-
pressed by the decompression mechanism. Examples
of the decompression mechanism include a thin groove
spirally formed in a pin, a thin groove formed in a gasket
andthelike. Meanwhile, in a case where the spiral groove
is formed in the pin, there is a possibility that processing
may be difficult and a processing step may be compli-
cated. In addition, in a case where the groove is formed
in the gasket, in addition to the difficulty in processing, it
is necessary to check the deformation of the gasket at
the time of assembling the gasket. Therefore, there is a
possibility that an assembly step may also be complicat-
ed. For this reason, there is a possibility that the cost may
increase during processing or assembly.

[0005] In addition, in a case where a groove as a de-
compression mechanism is formed on the peripheral sur-
face of the end plate of the fixed scroll as in the compres-
sor described in PTL 1, it is necessary to add a hole or
a groove for guiding the oil to the groove in the axial
direction. Therefore, there is a possibility that a process-
ing step may be complicated. In addition, in a case where
a hole is added in the axial direction, it is necessary to
process the groove on the peripheral surface to be deep
in order to make the hole and the groove on the peripheral
surface communicate with each other. Therefore, there
is a possibility that the cost during processing may in-
crease.

[0006] The present disclosure has been made in view
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of such circumstances, and an objective thereofis to pro-
vide a compressor with which it is possible to reduce a
cost at the time of processing or assembly.

Solution to Problem

[0007] In order to solve the above problems, the com-
pressor of the present disclosure adopts following
means.

[0008] A compressor according to an aspect of the
presentdisclosure includes a housing that forms an outer
shell, a scroll compression mechanism that has an orbit-
ing scroll performing an orbiting motion and a fixed scroll,
which has an end plate and a wall body erected on one
surface of the end plate and is fixed to the housing, that
is provided inside the housing, and that compresses a
refrigerant containing lubricating oil, a contact section
thatis in surface contact with the other surface of the end
plate, a separating section that separates the lubricating
oil from the refrigerant compressed by the scroll com-
pression mechanism, and a storage section that stores
the lubricating oil separated by the separating section, in
which an oil groove through which the lubricating oil dis-
charged from the storage section circulates is formed on
the other surface of the end plate. Advantageous Effects
of Invention

[0009] According to the present disclosure, it is possi-
ble toreduce a cost atthe time of processing orassembly.

Brief Description of Drawings
[0010]

Fig. 1is alongitudinal sectional view showing a main
section of a scroll compressor according to an em-
bodiment of the present disclosure.

Fig. 2 is an exploded view of the scroll compressor
shown in Fig. 1.

Fig. 3 is a view as seen along an arrow in an A di-
rection in Fig. 2.

Fig. 4is aview as seenalong an arrow in a B direction
in Fig. 2.

Fig. 5 is a sectional view of an oil groove formed in
a scroll compressor according to a first embodiment
of the present disclosure.

Fig. 6 is a view showing an oil groove according to
a modification example of the first embodiment of
the present disclosure.

Fig. 7 is a sectional view taken along line VII-VII of
Fig. 6.

Fig. 8 is a view showing an oil groove according to
a modification example of the first embodiment of
the present disclosure.

Fig. 9 is a view when a lid section of a scroll com-
pressor according to a second embodiment of the
present disclosure is viewed from a body section
side.

Fig. 10 is a view showing an oil groove and a posi-
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tioning pin of a scroll compressor according to a sec-
ond embodiment of the present disclosure.

Description of Embodiments

[0011] Hereinafter, an embodiment of a compressor
according to the present disclosure will be described with
reference to the drawings.

[First Embodiment]

[0012] Hereinafter, a first embodiment of the present
disclosure will be described with reference to Figs. 1 to 8.
[0013] The compressor according to the present em-
bodiment is a scroll compressor, and is applied to, for
example, an air conditioner.

[0014] As shown in Figs. 1 and 2, a scroll compressor
(compressor) 1 includes a housing 11 that forms an outer
shell. The refrigerant containing mist-like lubricating oil
fills the housing 11. The housing 11 includes a cylindrical
body section 11a and a lid section 11b that closes an
opening of the body section 11a on one end side. The
body section 11a and the lid section 11b are fixed to each
other by a bolt or the like. The lid section 11b has an
outer peripheral portion that is in surface contact with an
end plate 12a of a fixed scroll 12 to be described later,
and a central portion that is recessed from the outer pe-
ripheral portion in which a discharge cavity 23 to be de-
scribed later or the like is formed.

[0015] In the scroll compressor 1 of the present em-
bodiment, a gasket or the like is not provided between
the lid section 11b and the fixed scroll 12. That is, the
fixed scroll 12 and a surface of the outer peripheral por-
tion of the lid section 11b on the fixed scroll 12 side (here-
inafter, referred to as a "contact surface 11ba") are in
direct contact with each other. In addition, a gasket (not
shown) is provided between the body section 11a and
the lid section 11b. That is, the gasket is interposed be-
tween the lid section 11b and the body section 11a.
[0016] A scroll compression mechanism 10 having the
fixed scroll 12 and an orbiting scroll 13 is provided inside
the housing 11. The scroll compression mechanism 10
compresses the refrigerant.

[0017] The fixed scroll 12 is made of, for example, a
metallic material. The fixed scroll 12 has a disk-shaped
end plate 12a and a scroll-shaped wall body 12b erected
on a surface of the end plate 12a on one side. The fixed
scroll 12is interposed and fixed between the body section
11aand thelid section 11b of the housing 11. The orbiting
scroll 13 is made of, for example, a metallic material. The
orbiting scroll 13 has a disk-shaped end plate 13a and a
scroll-shaped wall body 13b erected on a surface of the
end plate 13a on one side, as in the fixed scroll 12. The
orbiting scroll 13 is provided to be eccentric with a radius
of revolution orbiting and to be out of phase by 180° with
respect to the fixed scroll 12. In addition, the fixed scroll
12 and the orbiting scroll 13 are disposed such that wall
bodies 12b and 13b are engaged with each other. A com-
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pression chamber is formed between the wall bodies 12b
and 13b.

[0018] The surface of the end plate 12a of the fixed
scroll 12 on the other side (hereinafter, referred to as "the
other surface 12aa") is in surface contact with the outer
peripheral portion of the lid section 11b.

[0019] In addition, the scroll compressor 1 includes a
main shaft (not shown) having a crank shaft at an end
portion on the orbiting scroll 13 side. The main shaft is
rotatably supported in the housing 11 by a plurality of
bearings. A motor is connected to one end of the main
shaft in a longitudinal direction, and the main shaft is
rotated by a driving force of the motor.

[0020] In addition, the orbiting scroll 13 is fixed to the
other end of the main shaft in the longitudinal direction.
Specifically, a boss portion (not shown) is provided at the
center of the other end surface of the end plate 13a of
the orbiting scroll 13, and the eccentric portion of the
crank shaft is rotatably accommodated in the boss por-
tion via a bearing (not shown) and a drive bush (not
shown). Accordingly, the orbiting scroll 13 is configured
to perform a revolution orbiting motion by rotating the
main shaft. In addition, a balance weight (not shown) is
attached to the drive bush.

[0021] Adischargeport21thatdischargesahigh-pres-
sure refrigerant from the compression chamber is pro-
vided at the center of the end plate 12a of the fixed scroll
12. In addition, a discharge cavity 23 is formed between
the lid section 11b of the housing 11 and the other surface
12aa of the end plate 12a of the fixed scroll 12. The dis-
charge cavity 23 is partitioned by a recessed portion pro-
vided in the lid section 11b and the other surface 12aa
of the end plate 12a.

[0022] The scroll compressor 1 causes the orbiting
scroll 13 to perform a revolution orbiting motion by rotat-
ing a main shaft. Accordingly, the volume of the com-
pression chamberis gradually reduced toward the central
portion. Therefore, the refrigerant that has flowed into
the compression chamber moves to the central portion,
is compressed, and is discharged to the discharge cavity
23 via the discharge port 21.

[0023] As shown in Figs. 1 to 3, the scroll compressor
1 includes an oil separator (separating section) to which
a refrigerant is guided from a discharge cavity 23. The
oil separator 29 is a long tubular body. The oil separator
29 is accommodated inside the lid section 11b. The re-
frigerant guided to the inside of the oil separator 29 has
an orbiting flow, and the lubricating oil is separated by
centrifugal separation. In this way, the oil separator 29
separates the lubricating oil from the refrigerant guided
from the discharge cavity 23. The lubricating oil separat-
ed by the oil separator 29 is guided to the oil storage
chamber (storage section) 24 through the lubricating oil
flow path 25 connected to the lower end portion of the oil
separator 29. A filter 26 is provided at an intermediate
position of the lubricating oil flow path 25. The filter 26
collects impurities such as dust contained in the lubricat-
ing oil.
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[0024] The oil storage chamber (storage section) 24
that temporarily stores the lubricating oil separated by
the oil separator 29 is provided below the discharge cavity
23. The oil storage chamber 24 is partitioned by a re-
cessed portion provided in the lid section 11b and the
other surface 12aa of the end plate 12a.

[0025] The lubricating oil stored in the oil storage
chamber 24 is guided to a lubricating oil groove (olil
groove) 30 (refer to Fig. 4) (to be described later) formed
on the other surface 12aa of the end plate 12a via a high-
pressure side oil return flow path (inlet flow path) 27 pro-
vided in the lid section 11b. The high-pressure side oll
return flow path 27 has an inclined section 27a extending
obliquely downward and a horizontal section 27b bent
from the inclined section 27a and extending substantially
horizontally. The high-pressure side oil return flow path
27 is bent such that the angle formed by the inclined
section 27a and the horizontal section 27b is an acute
angle.

[0026] The lubricating oil that has circulated through
the lubricating oil groove 30 is guided to a low-pressure
side oil return flow path (outlet flow path) 32 formed inside
the wall body 12b of the fixed scroll 12 on the outermost
peripheral side. The lubricating oil that has circulated
through the low-pressure side oil return flow path 32 is
returned to the space on the orbiting scroll 13 side and
is used for lubricating a driving mechanism such as var-
ious bearings and a drive bush. An O-ring groove 34 is
formed on the other surface 12aa of the end plate 12a
of the fixed scroll 12. An O-ring 35 is accommodated in
the O-ring groove 34. The O-ring 35 seals the refrigerant
in the high-pressure region such that the high-pressure
refrigerant in the discharge cavity 23 does not move to
the low-pressure side oil return flow path 32 side.
[0027] Next, details of the lubricating oil groove 30
formed on the other surface 12aa of the end plate 12a
of the fixed scroll 12 will be described with reference to
Figs. 4 and 5.

[0028] As shown in Fig. 4, the lubricating oil groove 30
is formed on the other surface 12aa of the end plate 12a
of the fixed scroll 12. Specifically, the lubricating oil
groove 30 is formed in the outer peripheral portion of the
other surface 12aa. The lubricating oil groove 30 extends
over the entire circumference along the outer peripheral
edge of the end plate 12a. That is, the lubricating olil
groove 30 has an annular shape when the other surface
12aa of the end plate 12a is viewed in a plan view. In
addition, the lubricating oil groove 30 is provided outside
the O-ring groove 34 in the radial direction. The width
(length in the radial direction) of the lubricating oil groove
30 is shorter than the width of the O-ring groove 34.
[0029] In addition, the other surface 12aa is in surface
contact with the contact surface 11ba of the lid section
11b. For this reason, the upper portion of the lubricating
oil groove 30 is closed by the lid section 11b. Thatis, the
lubricating oil groove 30 and the lid section 11b partition
a flow path through which the lubricating oil circulates.
[0030] The downstream end 27¢ of the high-pressure
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side oil return flow path 27 is connected to the lower end
of the lubricating oil groove 30. In addition, the upstream
end 32a of the low-pressure side oil return flow path 32
is connected to the upper end of the lubricating oil groove
30. In a case where the radial positions of the lubricating
oil groove 30 and the downstream end 27¢ of the high-
pressure side oil return flow path 27 and/or the upstream
end 32a of the low-pressure side oil return flow path 32
do not coincide with each other, a connection portion that
connects the lubricating oil groove 30 and the down-
stream end 27c¢ of the high-pressure side oil return flow
path 27 and/or the upstream end 32a of the low-pressure
side oil return flow path 32 may be formed. The connec-
tion portion may be, for example, a counterbore portion
(recessed portion having a circular shape in a plan view)
formed on the other surface 12aa of the end plate 12a.
By making the connection portion as the counterbore por-
tion in this way, the connection portion (counterbore por-
tion) can also be formed by using a device for forming
the reference hole when the reference hole or the like is
processed on the other surface 12aa of the end plate
12a. Therefore, the connection portion can be easily
formed.

[0031] In the present embodiment, since the down-
stream end 27c¢ of the high-pressure side oil return flow
path 27 and the upstream end 32a of the low-pressure
side oil return flow path 32 are positioned outside the
lubricating oil groove 30 in the radial direction, the up-
stream side counterbore portion 30a connecting the lu-
bricating oil groove 30 and the downstream end 27¢ of
the high-pressure side oil return flow path 27 and the
downstream side counterbore portion 30b connecting the
lubricating oil groove 30 and the upstream end 32a of
the low-pressure side oil return flow path 32 are provided.
As described above, by providing the counterbore portion
(connection portion), itis not necessary to make the radial
positions of the lubricating oil groove 30 and the down-
stream end 27c¢ of the high-pressure side oil return flow
path 27 and/or the upstream end 32a of the low-pressure
side oil return flow path 32 coincide with each other. Ac-
cordingly, the degree of freedom in the layout of the
downstream end 27c¢ of the high-pressure side oil return
flow path 27 and/or the upstream end 32a of the low-
pressure side oil return flow path 32 can be improved.
[0032] As shownin Fig. 5, the lubricating oil groove 30
has a substantially triangular cross section in a longitu-
dinal direction (flow path cross section). Specifically, a
triangular vertex portion, which is the bottom surface of
the lubricating oil groove 30, is curved. The curved vertex
portion has a curvature radius R of 0.4 mm or more.
[0033] The lubricating oil groove 30 is formed by turn-
ing processing. In addition, the lubricating oil groove 30
is formed at the same time when the O-ring groove 34
or the like is formed on the other surface 12aa of the end
plate 12a by turning processing.

[0034] Next, a partof the flow of the refrigerant and the
lubricating oil in the scroll compressor 1 according to the
present embodiment will be described.
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[0035] In the scroll compressor 1, a high-pressure re-
frigerant is discharged from a discharge port 21 to a dis-
charge cavity 23 during operation. The refrigerant dis-
charged into the discharge cavity 23 is mixed with mist-
like lubricating oil. The refrigerant discharged into the dis-
charge cavity 23 is guided to the oil separator 29 via the
refrigerant flow path 22. Since the refrigerant flow path
22 is installed so that the refrigerant has an orbiting flow,
the refrigerant introduced into the oil separator 29 orbits
inside the oil separator 29. In this manner, the lubricating
oil is centrifugally separated from the refrigerant in the
oil separator 29. The separated lubricating oil is guided
to the oil storage chamber 24 via the lubricating oil flow
path 25. At this time, the impurities are removed by the
filter 26. The lubricating oil in the oil storage chamber 24
flows into the lubricating oil groove 30 via the high-pres-
sure side oil return flow path 27 because of a differential
pressure between the discharge cavity 23 (specifically,
oil storage chamber 24) and the low-pressure side oll
return flow path 32 side. The lubricating oil thathas flowed
into the lubricating oil groove 30 circulates inside the lu-
bricating oil groove 30 (refer to arrows in Fig. 4). At this
time, the lubricating oil is decompressed. The lubricating
oil discharged from the lubricating oil groove 30 flows
into the low-pressure side oil return flow path 32. The
lubricating oil that has circulated inside the low-pressure
side oil return flow path 32 is discharged from the down-
stream end. The lubricating oil discharged from the low-
pressure side oil return flow path 32 falls downward be-
cause of gravity, and lubricates a bearing, a drive bush,
or the like provided below.

[0036] In Fig. 4, for the sake of illustration, only one
direction (counterclockwise direction in Fig. 4) of the cir-
culation direction of the lubricating oil in the lubricating
oil groove 30 is shown by an arrow, and the arrow in the
other direction (clockwise direction in Fig. 4) is omitted.
However, the lubricating oil circulates in both the one
direction and the other direction in the lubricating oil
groove 30.

[0037] According to the present embodiment, the fol-
lowing operation and effects are obtained.

[0038] In the present embodiment, the lubricating oil
groove 30 guiding the lubricating oil from the oil storage
chamber 24 is formed on the other surface 12aa of the
end plate 12a. The other surface 12aa of the end plate
12a is a flat surface, and has a relatively large area. For
this reason, the lubricating oil groove 30 can be easily
processed. Therefore, the processing step of the lubri-
cating oil groove 30 can be simplified.

[0039] In addition, since the fixed scroll 12 is made of
a material having relatively high rigidity, the fixed scroll
12 is difficult to deform even in a case where the lubri-
cating oil groove 30 is formed. For this reason, it is not
necessary to check the deformation of the fixed scroll 12
even when the lubricating oil groove 30 is formed. Ac-
cordingly, a step of checking a member in which the lu-
bricating oil groove 30 is formed at the time of the as-
sembly of the scroll compressor 1 can be omitted. There-
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fore, the assembly step of the scroll compressor 1 can
be simplified.

[0040] As described above, the processing step and
the assembly step can be simplified, and thus, the cost
at the time of processing or assembly can be reduced.
[0041] In the present embodiment, the lubricating oil
groove 30 is formed in an annular shape. Accordingly,
the lubricating oil groove 30 can be formed by turning
processing. Therefore, the lubricating oil groove 30 can
be easily formed. In addition, in a case where a groove
(for example, O-ring groove 34) or the like other than the
lubricating oil groove 30 is formed on the other surface
12aa of the end plate 12a by turning processing, the lu-
bricating oil groove 30 can also be formed when perform-
ing turning processing to form the other groove. There-
fore, the lubricating oil groove 30 can be easily formed
as compared with a case where the other groove and the
lubricating oil groove 30 are processed in separate steps.
[0042] In the present embodiment, the O-ring groove
34 in which the O-ring 35 is provided is formed inside the
lubricating oil groove 30 in a radial direction. Accordingly,
the leakage of the refrigerant can be suppressed.
[0043] In the present embodiment, the cross section
of the lubricating oil groove 30 has a substantially trian-
gular shape. Accordingly, for example, in a case where
the lubricating oil groove 30 is formed by turning process-
ing, the lubricating oil groove 30 can be easily formed.
Therefore, a cost at the time of processing can be re-
duced.

[Modification Example 1]

[0044] Next, amodification example ofthe presentem-
bodiment will be described with reference to Figs. 6 and
7. In the present modification example, the positioning
pin is provided inside the lubricating oil groove 30, which
is different from the first embodiment. Other points are
similar to the first embodiment, and thus, similar config-
urations will be denoted by the same reference numerals
with detailed description thereof omitted.

[0045] AsshowninFigs.6and7,a positioning pin (flow
path cross section reducing portion) 40 is provided inside
the lubricating oil groove 30 according to the present
modification example. The positioning pin 40 is a pin for
positioning the fixed scroll 12 and the housing 11. As
shown in Fig. 6, two positioning pins 40 are provided,
and the two positioning pins 40 are disposed ataninterval
of 180 degrees in the circumferential direction.

[0046] As shown in Fig. 7, an end portion of the posi-
tioning pin 40 on the lid section 11b side is inserted into
a pin hole formed on the contact surface 11ba of the lid
section 11b. In addition, an end portion of the positioning
pin 40 on the end plate 12a side is inserted into a pin
hole formed on the bottom surface of the lubricating oil
groove 30. As shown in Fig. 7, the area of the flow path
cross section of the lubricating oil groove 30 is reduced
in a portion where the positioning pin 40 is provided.
[0047] According to the present modification example,
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the following operation and effects are obtained.

[0048] Inthe present modification example, a position-
ing pin 40 that reduces the flow path cross section is
provided in the lubricating oil groove 30. Accordingly, the
area of the flow path cross section of the lubricating oil
groove 30 can be adjusted by adjusting the size and the
like of the positioning pin 40. Therefore, the amount of
decompression of the lubricating oil circulating through
the lubricating oil groove 30 can be adjusted.

[0049] Inaddition, the positioning pin 40 for positioning
the fixed scroll 12 and the housing 11 is used to reduce
the area of the flow path cross section. Accordingly, it is
not necessary to provide a new component separately
in order to reduce the area of the flow path cross section,
and thus, the number of components can be reduced.
Therefore, the assembly step can be simplified, and the
cost can be reduced.

[Modification Example 2]

[0050] Next, a modification example of the presentem-
bodiment will be described with reference to Fig. 8. In
the present modification example, the lubricating oil
groove includes a plurality of annular grooves and con-
nection portions, which is different from the first embod-
iment. Other points are similar to the first embodiment,
and thus, similar configurations will be denoted by the
same reference numerals with detailed description there-
of omitted.

[0051] Asshownin Fig. 8, the lubricating oil groove 60
according to the present modification example includes
a first annular groove 61 that is connected to the down-
stream end 27c¢ of the high-pressure side oil return flow
path 27 that guides the lubricating oil to the lubricating
oilgroove 60, a second annular groove 62 thatis provided
concentrically with the first annular groove 61 and that is
connected to the upstream end 32a of the low-pressure
side oil return flow path 32 from which the lubricating oil
is discharged from the lubricating oil groove 60, and a
counterbore portion (connection portion) 63 that con-
nects the first annular groove 61 and the second annular
groove 62. The second annular groove 62 is provided
outside the first annular groove 61 in the radial direction.
[0052] Inthe present modification example, as indicat-
ed by arrows in Fig. 8, the lubricating oil that has flowed
into the first annular groove 61 from the downstream end
27c of the high-pressure side oil return flow path 27 flows
into the second annular groove 62 via the counterbore
portion 63. The lubricating oil that has flowed into the
second annular groove 62 flows into the low-pressure
side oil return flow path 32 from the upstream end 32a
of the low-pressure side oil return flow path 32.

[0053] In Fig. 8, for the sake of illustration, only one
direction (counterclockwise direction in Fig. 8) of the cir-
culation direction of the lubricating oil in the lubricating
oil groove 60 is shown by an arrow, and the arrow in the
other direction (clockwise direction in Fig. 8) is omitted.
However, the lubricating oil circulates in both the one
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direction and the other direction in the lubricating oil
groove 60.

[0054] According to the present modification example,
the following operation and effects are obtained.

[0055] In the present modification example, even in a
case where the radial positions of the downstream end
27c of the high-pressure side oil return flow path 27 and
the upstream end 32a of the low-pressure side oil return
flow path 32 are different from each other, the lubricating
oil can be guided from the high-pressure side oil return
flow path 27 to the low-pressure side oil return flow path
32 via the lubricating oil groove 60. Accordingly, it is not
necessary to make the radial positions of the downstream
end 27c of the high-pressure side oil return flow path 27
and the upstream end 32a of the low-pressure side oil
return flow path 32 coincide with each other. Accordingly,
the degree of freedom in the layout of the downstream
end 27c of the high-pressure side oil return flow path 27
and the upstream end 32a of the low-pressure side oil
return flow path 32 can be improved.

[0056] In addition, since both the first annular groove
61 and the second annular groove 62 have an annular
shape, the firstannular groove 61 and the second annular
groove 62 can be formed by turning processing. There-
fore, processing can be facilitated.

[0057] In addition, by making the connection portion
connecting the first annular groove 61 and the second
annular groove 62 as the counterbore portion as in the
present modification example, the connection portion
(counterbore portion 63) can also be formed by using a
device for forming the reference hole when the reference
hole or the like is processed on the other surface 12aa
of the end plate 12a. Therefore, the connection portion
(counterbore portion 63) can be easily formed.

[0058] In the present modification example, the exam-
ple in which two annular grooves are provided has been
described. However, three or more annular grooves may
be provided. In this case, a counterbore portion connect-
ing all the annular grooves may be provided, or a plurality
of counterbore portions connecting only the annular
grooves adjacent to each other in the radial direction (for
example, in a case where there are three annular
grooves, two counterbore portions: a counterbore portion
connecting the outermost peripheral annular groove and
the central annular groove and a counterbore portion
connecting the innermost peripheral annular groove and
the central annular groove) may be provided.

[Second Embodiment]

[0059] Next, a second embodiment of the present dis-
closure will be described with reference to Figs. 9 to 10.
[0060] In the scroll compressor 1 of the present em-
bodiment, the gasket 9 is provided between the end plate
12a of the fixed scroll 12 and the lid section 11b of the
housing 11, which is different from the first embodiment.
Other points are similar to the firstembodiment, and thus,
similar configurations will be denoted by the same refer-
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ence numerals with detailed description thereof omitted.
[0061] In the scroll compressor 1 according to the
present embodiment, the gasket 9 is provided between
the body section 11a and the lid section 11b and between
the lid section 11b and the fixed scroll 12. That is, the
gasket 9 is interposed between the lid section 11b, the
body section 11a, and the fixed scroll 12.

[0062] As shown in Fig. 9, the gasket 9 is formed in a
substantially annular shape in a plan view. In addition,
the gasket 9 has a plurality of protrusion portions 9a that
protrude to the outside in the radial direction from the
outer peripheral edge. The gasket 9 is in surface contact
with the contact surface 11ba of the lid section 11b.
[0063] In addition, the other surface 12aa of the end
plate 12a of the fixed scroll 12 is in surface contact with
the gasket 9. In addition, the gasket 9 is interposed be-
tween the other surface 12aa and the outer peripheral
portion of the lid section 11b.

[0064] As described above, the other surface 12aa of
the end plate 12a is in surface contact with the gasket 9.
For this reason, the upper portion of the lubricating oil
groove 30 is closed by the gasket 9. That is, the lubricat-
ing oil groove 30 and the gasket 9 partition a flow path
through which the lubricating oil circulates.

[Modification Example 3]

[0065] Next, a modification example of the presentem-
bodiment will be described with reference to Fig. 10. In
the present modification example, the positioning pin is
provided inside the lubricating oil groove 30, which is
different from the second embodiment. Other points are
similar to the second embodiment, and thus, similar con-
figurations will be denoted by the same reference numer-
als with detailed description thereof omitted.

[0066] As inthe modification example 1 of the firstem-
bodiment, in the scroll compressor 1 according to the
present embodiment, the positioning pin 40 may be pro-
vided inside the lubricating oil groove 30. In the present
embodiment, the positioning pin 40 penetrates the gasket
9. In addition, a tip of the positioning pin 40 is inserted
into a pin hole formed on the bottom surface of the lubri-
cating oil groove 30. As shown in Fig. 10, the area of the
flow path cross section of the lubricating oil groove 30 is
reduced in a portion where the positioning pin 40 is pro-
vided.

[0067] Also in the present modification example, the
same effects as those of the modification example 1 of
the first embodiment are exhibited.

[0068] The present disclosure is not limited to each of
the embodiments described above, and can be appro-
priately modified within a scope which does not depart
from the gist of the present disclosure.

[0069] The compressor described in the embodiment
described above is understood as follows, for example.
[0070] A compressor according to an aspect of the
present disclosure includes a housing (11) that forms an
outer shell, a scroll compression mechanism (10) that
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has an orbiting scroll (13) performing an orbiting motion
and a fixed scroll (12), which has an end plate (12a) and
awall body (12b) erected on one surface of the end plate
and is fixed to the housing, that is provided inside the
housing, and that compresses a refrigerant containing
lubricating oil, a contact section (9, 11b) that is in surface
contact with the other surface (12aa) of the end plate, a
separating section (29) that separates the lubricating oil
from the refrigerant compressed by the scroll compres-
sion mechanism, and a storage section (24) that stores
the lubricating oil separated by the separating section, in
which an oil groove (30) through which the lubricating oil
discharged from the storage section circulates is formed
on the other surface of the end plate.

[0071] In the above configuration, the oil groove for
guiding the lubricating oil from the storage section is
formed on the other surface of the end plate. The other
surface of the end plate is a flat surface, and has a rela-
tively large area. For this reason, the oil groove can be
easily processed. Therefore, the processing step of the
oil groove can be simplified.

[0072] In addition, since the fixed scroll is made of a
material having relatively high rigidity, the fixed scroll is
difficult to deform even in a case where the oil groove is
formed. For this reason, it is not necessary to check the
deformation of the fixed scroll even when the oil groove
is formed. Accordingly, a step of checking a member in
which the oil groove is formed at the time of the assembly
of the compressor can be omitted. Therefore, the assem-
bly step of the compressor can be simplified.

[0073] As described above, the processing step and
the assembly step can be simplified, and thus, the cost
at the time of processing or assembly can be reduced.
[0074] In addition, in the compressor according to the
aspect of the present disclosure, the oil groove extends
along an outer peripheral edge of the end plate, and has
an annular shape when the other surface of the end plate
is viewed in a plan view.

[0075] In the above configuration, the oil groove is
formed in an annular shape. Accordingly, the oil groove
can be formed by turning processing. Therefore, the oil
groove can be easily formed. In addition, in a case where
a groove (for example, O-ring groove) or the like other
than the oil groove is formed on the other surface of the
end plate by turning processing, the oil groove can also
be formed when performing turning processing to form
the other groove. Therefore, the oil groove can be easily
formed as compared with a case where the other groove
and the oil groove are processed in separate steps.
[0076] In addition, in the compressor according to the
aspect of the present disclosure, an O-ring groove (34)
in which an O-ring (35) is provided is formed inside the
oil groove in a radial direction.

[0077] Inthe above configuration, the O-ring groove in
which the O-ring is provided is formed inside the oil
groove in a radial direction. Accordingly, the leakage of
the refrigerant can be suppressed.

[0078] In addition, in the compressor according to the
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aspect of the present disclosure, the oil groove includes
a first annular groove (61) that is connected to an inlet
flow path (27) that guides the lubricating oil to the oil
groove, a second annular groove (62) that is provided
concentrically with the first annular groove and that is
connected to an outlet flow path (32) from which the lu-
bricating oil is discharged from the oil groove, and a con-
nection portion (63) that connects the first annular groove
and the second annular groove.

[0079] Inthe above configuration, even when the radial
positions of the downstream end of the inlet flow path
and the upstream end of the outlet flow path are different
from each other, the lubricating oil can be guided from
the inlet flow path to the outlet flow path via the oil groove.
Accordingly, it is not necessary to make the radial posi-
tions of the downstream end of the inlet flow path and
the upstream end of the outlet flow path coincide with
each other. Therefore, the degree of freedom in the layout
of the downstream end of the inlet flow path and the up-
stream end of the outlet flow path can be improved.
[0080] In addition, since both the first annular groove
and the second annular groove have an annular shape,
the first annular groove and the second annular groove
can be formed by turning processing. Therefore,
processing can be facilitated.

[0081] In addition, in the compressor according to the
aspectofthe presentdisclosure, aflow path cross section
reducing portion (40) that reduces a flow path cross sec-
tion is provided inside the oil groove.

[0082] In the above configuration, the flow path cross
section reducing portion that reduces the flow path cross
section is provided inside the oil groove. Accordingly, the
area of the flow path cross section of the oil groove can
be adjusted by adjusting the size and the like of the flow
path cross section reducing portion. Therefore, the
amount of decompression of the lubricating oil circulating
through the oil groove can be adjusted.

[0083] Examples of the flow path cross section reduc-
ing portion include a positioning pin and a gasket.
[0084] In addition, in the compressor according to the
aspect of the present disclosure, the oil groove has a
triangular cross section when cut in a plane intersecting
an extending direction.

[0085] In the above configuration, the cross section of
the oil groove has a triangular shape. Accordingly, for
example, in a case where the oil groove is formed by
turning processing, the oil groove can be easily formed.
Therefore, a cost at the time of processing can be re-
duced.

Reference Signs List
[0086]
1: scroll compressor
9: gasket

9a: protrusion portion
10: scroll compression mechanism
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11: housing

11a: body section

11b: lid section

11ba: contact surface

12: fixed scroll

12a: end plate

12aa: the other surface

12b: wall body

13: orbiting scroll

13a: end plate

13b: wall body

21: discharge port

22: refrigerant flow path

23: discharge cavity

24: oil storage chamber (storage section)
25: lubricating oil flow path

26: filter

27: high-pressure side oil return flow path (inlet flow
path)

27a: inclined section

27b: horizontal section

27c: downstream end

29: oil separator

30: lubricating oil groove (oil groove)

30a: upstream side counterbore portion
30b: downstream side counterbore portion
32: low-pressure side oil return flow path (outlet flow
path)

32a: upstream end

34: O-ring groove

35: O-ring

40: positioning pin (flow path cross section reducing
portion)

60: lubricating oil groove

61: first annular groove

62: second annular groove

63: counterbore portion (connection portion)

Claims
1. A compressor comprising:

a housing that forms an outer shell;

a scroll compression mechanism that has an or-
biting scroll performing an orbiting motion and a
fixed scroll, which has an end plate and a wall
body erected on one surface of the end plate
andis fixed to the housing, thatis provided inside
the housing, and that compresses a refrigerant
containing lubricating oil;

a contact section that is in surface contact with
the other surface of the end plate;

a separating section that separates the lubricat-
ing oil from the refrigerant compressed by the
scroll compression mechanism; and

a storage section that stores the lubricating oil
separated by the separating section,
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wherein an oil groove through which the lubri-
cating oil discharged from the storage section
circulates is formed on the other surface of the
end plate.

The compressor according to Claim 1, wherein the
oil groove extends along an outer peripheral edge
of the end plate, and has an annular shape when the
othersurface of the end plate is viewed in a plan view.

The compressor according to Claim 2, wherein an
O-ring groove in which an O-ring is provided is
formed inside the oil groove in a radial direction.

The compressor according to any one of Claims 1
to 3, wherein the oil groove includes a first annular
groove that is connected to an inlet flow path that
guides the lubricating oil to the oil groove, a second
annular groove that is provided concentrically with
the first annular groove and that is connected to an
outlet flow path from which the lubricating oil is dis-
charged from the oil groove, and a connection por-
tion that connects the first annular groove and the
second annular groove.

The compressor according to any one of Claims 1
to 4, wherein a flow path cross section reducing por-
tion thatreduces a flow path cross sectionis provided
inside the oil groove.

The compressor according to any one of Claims 1
to 5, wherein the oil groove has a triangular cross
sectionwhen cutin a plane intersecting an extending
direction.
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