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Description
Technical Field

[0001] The presentdisclosure relates to a compressor,
and more specifically, to a compressor including an oil
return pipe that returns oil to an oil reservoir in a housing.

Background Art

[0002] Arefrigerantdischarged fromacompressorthat
compresses the refrigerant inevitably contains oil used
for lubrication. Since the discharge oil discharged togeth-
er with the refrigerant in this way causes a decrease in
performance of a heat exchanger, a reduction in dis-
charge oil amount is desired.

[0003] PTL 1 discloses that an oil discharge pipe for
returning the oil supplied to a sliding portion of a com-
pression mechanism portion to an oil reservoir in a lower
portion of a housing is provided in the housing. In addi-
tion, an outer diameter of a central portion of the oil dis-
charge pipe is made larger than that of other portions in
order to reduce vibration of the oil discharge pipe.

Citation List
Patent Literature

[0004] [PTL 1]Japanese Unexamined Patent Applica-
tion Publication No. 2018-100595

Summary of Invention
Technical Problem

[0005] However, in a case of the oil discharge pipe of
PTL 1, the vibration is reduced by making the outer di-
ameter of the central portion larger than the other por-
tions. However, the oil discharge pipe has a special
shape, which is not preferable in terms of cost.

[0006] The present disclosure has been made in view
of such circumstances, and an object thereofis to provide
a compressor capable of reducing vibration of an oil re-
turn pipe that returns oil to an oil reservoir in a housing
with a simpler configuration.

Solution to Problem

[0007] According to an aspect of the present disclo-
sure, there is provided a compressor including: a rotary
shaft portion that is rotationally driven; a compression
mechanism that is connected to one end of the rotary
shaft portion and compresses a refrigerant; a bearing
portion that supports the rotary shaft portion; a housing
thataccommodates the rotary shaft portion, the compres-
sion mechanism, and the bearing portion and has an oll
reservoir in a lower portion; and an oil return pipe that is
provided in the housing and has one end fixed to the
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bearing portion and the other end extending toward the
oil reservoir such that oil held in the bearing portion is
returned to the oil reservoir, in which a plurality of the oil
return pipes are provided in parallel such that longitudinal
axes thereof are parallel to each other, and the oil return
pipes are bundled.

Advantageous Effects of Invention

[0008] The vibration of the oil return pipe can be re-
duced with a simple configuration in which a plurality of
oil return pipes are bundled.

Brief Description of Drawings
[0009]

Fig. 1is alongitudinal cross-sectional view of a com-
pressor according to an embodiment of the present
disclosure.

Fig. 2 is a longitudinal cross-sectional view showing
a main part of the compressor of Fig. 1.

Fig. 3 is a cross-sectional view taken along cutting
line llI-11I of Fig. 2.

Fig. 4 is a cross-sectional view taken along cutting
line IV-IV of Fig. 2.

Fig. 5 is an enlarged view of a portion A in Fig. 2.
Fig. 6 is a front view of a lower end of an oil return
pipe shown in Fig. 5 as seen from an inside of a
housing.

Fig. 7 is a transverse cross-sectional view at the low-
er end of the oil return pipe shown in Fig. 5.

Fig. 8 is a longitudinal cross-sectional view showing
a compressor in an enlarged manner at a height po-
sition of the lower end of the oil return pipe.

Fig. 9 is a transverse cross-sectional view of a sta-
bilizing plate as seen from below.

Fig. 10 is a transverse cross-sectional view of the
stabilizing plate as seen from above.

Fig. 11is alongitudinal cross-sectional view showing
a main part of a compressor according to a modifi-
cation example.

Fig. 12 is an enlarged view of a portion B in Fig. 11.
Fig. 13 is a front view of the lower end of the oil return
pipe shown in Fig. 12 as seen from the inside of the
housing.

Fig. 14 is a transverse cross-sectional view at the
lower end of the oil return pipe shown in Fig. 12.
Description of Embodiments

[0010] Hereinafter, an embodiment according to the
present disclosure will be described with reference to the
drawings.

[0011] As shown in Fig. 1, a compressor 1 is used for
an air conditioner and compresses a refrigerant R, which
is, for example, a gas such as carbon dioxide, in two
stages. The compressor 1 is fixed to an installation sur-
face FL via leg portions 3. The compressor 1 includes a
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housing 11 and includes a rotary compression mecha-
nism (low-stage-side compression mechanism) 12, a
scroll compression mechanism (high-stage-side com-
pression mechanism) 13, an electric motor 14, and a ro-
tary shaft (rotary shaft portion) 15, which are provided
inside the housing 11.

[0012] The housing 11 has amainbody portion 21 hav-
ing a cylindrical shape, and an upper cover portion 22
and a lower cover portion 23 that close upper and lower
openings of the main body portion 21. The inside of the
housing 11 forms a sealed space.

[0013] The rotary shaft 15 is provided to extend verti-
cally along an axis X inside the housing 11. An upper end
(one end) side of the rotary shaft 15 is rotatably supported
by an upper bearing 31. A lower end (other end) side of
the rotary shaft 15 is rotatably supported by a lower bear-
ing 32.

[0014] The electric motor 14 is disposed at a center of
the rotary shaft 15 in a longitudinal direction and on an
outer peripheral side of the rotary shaft 15, and rotates
the rotary shaft 15 around the axis X. The electric motor
14 includes a rotor 38 fixed to an outer peripheral surface
of the rotary shaft 15, and a stator 39 that faces the rotor
38 in aradial direction with a gap from an outer peripheral
surface of the rotor 38 and that is fixed to an inner wall
of the main body portion 21 of the housing 11 by shrink
fitting or the like.

[0015] The rotor 38 is provided with rotor passages
38a provided at a predetermined interval in a circumfer-
ential direction. Each rotor passage 38a penetrates the
rotor 38 in a vertical direction (axis X direction). The re-
frigerant discharged from a rotary compression mecha-
nism 12 flows upward through the rotor passages 38a.
An oil separation plate 38b is fixed to an upper portion
of the rotor 38. The oil separation plate 38b has a circular
plate shape and is disposed to extend in a horizontal
direction. The oil separation plate 38b rotates around the
axis X together with the rotor 38.

[0016] A plurality of stator passages 39a are formed in
an outer periphery of the stator 39 at a predetermined
angular interval in a circumferential direction (specifical-
ly, it will be described later with reference to Fig. 3).
[0017] As shown in Fig. 1, an upper coil end 39b in
which a winding is folded back is located at an upper
portion of the stator 39, and a lower coil end 39c in which
a winding is folded back is located at a lower portion of
the stator 39. The electric motor 14 is connected to a
power source via an inverter (not shown) and rotates the
rotary shaft 15 with a variable frequency.

[0018] The rotary compression mechanism 12 is pro-
vided on the lower end (other end) side of the rotary shaft
15 inside the housing 11. The rotary compression mech-
anism 12 is a two-cylinder mechanism in the present em-
bodiment, and includes an eccentric shaft portion 41 pro-
vided inthe rotary shaft 15, arotor 42 fixed to the eccentric
shaft portion 41 and rotating in a compression chamber
C1 eccentrically with respect to the axis X as the rotary
shaft 15 rotates, and a cylinder 44 in which the compres-
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sion chamber C1 is formed.

[0019] The refrigerantRis supplied to the compression
chamber C1 formed in the cylinder 44 from a suction pipe
33. The refrigerant compressed in the compression
chamber C1 is discharged from a rotary discharge pipe
43 to a region below the electric motor 14 in the housing
11 via the lower bearing 32.

[0020] The cylinder 44 is fixed to the lower bearing 32
from below by a bolt 48. An oil pump 49 fixed by the bolt
48 together with the cylinder 44 is provided below the
cylinder 44. The oil is sucked from an oil reservoir O1 in
a lower portion of the housing 11 by the oil pump 49, and
is guided to the upper bearing 31 side through an oil
supply hole 15a penetrating the rotary shaft 15 along the
axis X.

[0021] A scroll compression mechanism 13 is dis-
posed above the electric motor 14 inside the housing 11.
The scroll compression mechanism 13 includes a fixed
scroll 51 fixed to the upper bearing 31, and an orbiting
scroll 57 disposed below the fixed scroll 51 to face the
fixed scroll 51.

[0022] The fixed scroll 51 has an end plate 52 fixed to
an upper surface of the upper bearing 31 and a fixed
wrap 53 protruding downward from the end plate 52. A
discharge hole 52a vertically penetrating the end plate
52 is formed in a central portion (vicinity of the axis X) of
the end plate 52.

[0023] The orbiting scroll 57 is disposed to be inter-
posed between the upper bearing 31 and the fixed scroll
51. The orbiting scroll 57 has an end plate 58 connected
to an upper end side of the rotary shaft 15 and an orbiting
wrap 59 protruding upward from the end plate 58.
[0024] The end plate 58 is fixed to the eccentric shaft
portion 56 provided at the upper end of the rotary shaft
15 via a bush 55, and rotates eccentrically with respect
to the axis X as the rotary shaft 15 rotates.

[0025] The orbiting wrap 59 forms a compression
chamber C2 for compressing the refrigerant R between
the orbiting wrap 59 and the fixed wrap 53 by meshing
with the fixed wrap 53.

[0026] A balance weight chamber 63 is formed be-
tween a recessed portion on a central side of the upper
bearing 31 and a lower side of the orbiting scroll 57. In
the balance weight chamber 63, a balance weight 54
rotates together with the rotary shaft 15.

[0027] The refrigerant R compressed by the rotary
compression mechanism 12 and discharged into the
housing 11 is sucked into the compression chamber C2
from an outer peripheral side of the scroll compression
mechanism 13 and is compressed toward a center side.
The compressed refrigerant R is discharged from a dis-
charge pipe 34 to the outside of the housing 11 via the
discharge hole 52a of the fixed scroll 51.

[0028] A cover45is provided below the upper bearing
31 so as to cover the upper bearing 31. The cover 45 is
formed by sheet metal processing, and has a substan-
tially conical shape that is expanded in diameter from the
lower side to the upper side. A suction opening 45a is
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provided at a lower end of the cover 45. That is, the suc-
tion opening 45a faces downward and is an annular re-
gion formed between the cover 45 and the rotary shaft
15. A space below the housing 11 and a space on the
upper bearing 31 side are partitioned by the cover 45,
and only the refrigerant sucked from the suction opening
45a is guided to the scroll compression mechanism 13.
[0029] An oil level tank 60 is provided outside and be-
low the housing 11. The oil level tank 60 is a hollow con-
tainer and communicates with the inside of the housing
11 via alower pipe 61 and an upper pressure equalization
pipe 62. The oil level tank 60 measures an oil level of the
oil reservoir O1 by guiding the oil from the oil reservoir
O1 in the housing 11 via the lower pipe 61.

[0030] A downstream end of an oil separator oil return
pipe 65 is connected to a lower side portion of the housing
11. An upstream end of the oil separator oil return pipe
65 is connected to an oil separator (not shown). The oll
separated by the oil separator from the refrigerant dis-
charged from the compressor 1 is returned to the oil res-
ervoir O1in the housing 11 via the oil separator oil return
pipe 65. A height position where the downstream end of
the oil separator oil return pipe 65 is connected to the
housing 11 is below the lower bearing 32.

[0031] An oil return pipe 67 that is in contact with an
inner wall of the housing 11 and extends in a vertical
direction is provided in the housing 11. As shown in Fig.
2, an upper end (one end) of the oil return pipe 67 is fixed
to the upper bearing 31, and a lower end (other end) is
provided to be located in the oil reservoir O1 in the lower
portion of the housing 11.

[0032] The oil return pipe 67 is provided to penetrate
a space formed between the stator 39 and the housing
11. Specifically, as shown in Fig. 3, cutouts are provided
in the outer periphery of the stator 39 in a circumferential
direction at a predetermined angular interval so that the
plurality of stator passages 39a are formed with the inner
wall of the housing 11. The refrigerant or the oil flows
through the stator passages 39a. The oil return pipe 67
is inserted through one or a plurality of the stator pas-
sages 39a. In an example shown in Fig. 3, the oil return
pipe 67 is inserted through one of the stator passages
39a.

[0033] As can be seen from Fig. 3, the rotor passages
38a are provided at a predetermined interval in the cir-
cumferential direction. The refrigerant discharged from
a rotary compression mechanism 12 flows upward
through the rotor passages 38a.

[0034] As can be seen from Fig. 3, two oil return pipes
67 are provided in parallel. That s, the two oil return pipes
67 are provided in parallel such that longitudinal axes
thereof are parallel to each other. Each of the oil return
pipes 67 is made of, for example, a copper pipe, and has
the same outer diameter and the same inner diameter in
the length direction. The number of the oil return pipes
67 provided in parallel is determined by an amount of the
oil to be returned, and can be three or more.

[0035] Asshownin Fig.2, an upperend of the oil return
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pipe 67 is attached to communicate with an oil return hole
31a formed in the upper bearing 31. The oil return hole
31a extends in a horizontal direction and is formed such
that an inner periphery-side end portion thereof is open
to the balance weight chamber 63 that accommodates
the balance weight 54.

[0036] Fig. 4 is a cross-sectional view taken along cut-
ting line IV-1V of Fig. 2, in which a fixing portion between
the oil return pipe 67 and the upper bearing 31 is shown.
The upper end of each of the two oil return pipes 67 is
fixed to acommon boss 68. The boss 68 is made of metal,
into which the upper end of each oil return pipe 67 is
inserted and fixed by brazing or the like. The upper end
of each oil return pipe 67 communicates with a commu-
nication hole 68a formed in the boss 68. The communi-
cation hole 68a is open toward an upper surface of the
boss 68. The boss 68 is fixed to a lower surface of the
upper bearing 31 by a plurality of bolts 69. The commu-
nication hole 68a formed in the boss 68 is open to a ver-
tical hole 31b connected to the oil return hole 31a of the
upper bearing 31 so that the oil return pipe 67 and the
balance weight chamber 63 communicate with each oth-
er.

[0037] Fig. 5is an enlarged view of a portion A of Fig.
2, in which a lower end of the oil return pipe 67 is shown.
The lower end of the oil return pipe 67 is fixed to the inner
wall of the housing 11 via a rod-shaped member 70. The
rod-shaped member 70 is made of steel and is a solid
round bar. A length of the rod-shaped member 70 over-
laps a predetermined dimension (for example, several
mm to several tens of mm) of a tip of the oil return pipe
67 and protrudes downward from the tip of the oil return
pipe 67 in a range of a predetermined dimension (for
example, several mm to several tens of mm).

[0038] AsshowninFigs.6and7,therod-shaped mem-
ber 70 is fixed to each of side surfaces of lower ends of
the rod-shaped members 70 on both sides adjacent to
each other. The fixing between the rod-shaped member
70 and the oil return pipe 67 is performed by, for example,
brazing. An outer diameter of the rod-shaped member
70 may be any size as long as the rod-shaped member
70 can be inserted between the oil return pipes 67 and
can be fixed to each of the oil return pipes 67, and is
preferably smaller than the outer diameter of the oil return
pipe 67. A cross-sectional shape of the rod-shaped mem-
ber 70 may be circular as shown in Fig. 7, or may be a
polygon.

[0039] Therod-shaped member 70 is fixed to the inner
wall of the housing 11. Specifically, the lower end (tip) of
the rod-shaped member 70 is fixed by welding. For ex-
ample, before the lower cover portion 23 (refer to Fig. 1)
of the housing 11 is attached, the lower end of the rod-
shaped member 70 is welded by accessing from below
the main body portion 21. The lower end of the rod-
shaped member 70is fixed to the inner wall of the housing
11, so that the oil return pipe 67 is in a state of being
close to the inner wall of the housing 11 over substantially
the entire oil return pipe 67 (for example, 1/2 or more of
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a longitudinal dimension from the lower end of the oll
return pipe 67) . For example, as shown in Fig. 1, the oil
return pipe 67 is subjected to bending between a fixing
position of the upper end of the oil return pipe 67 and a
height position of the upper coil end 39b of the electric
motor 14, and the oil return pipe 67 is brought close to
the inner wall of the housing 11 from the height position
of the upper coil end 39b over the entire lower side. Ac-
cordingly, the movement of the oil return pipe 67 is re-
stricted, and the generation of vibration of the oil return
pipe 67 can be suppressed. It is preferable that the oil
return pipe 67 is brought into contact with the inner wall
of the housing 11. However, a slight gap (for example,
0.1 mm to several mm) may be formed as long as the
movement of the oil return pipe 67 during vibration can
be restricted.

[0040] As shown in Fig. 5, the lower end of the rod-
shaped member 70 has a tapered shape cut at one sur-
face inclined with respect to the longitudinal axis of the
oil return pipe 67. Then, a tip 67a of the oil return pipe
67 having a tapered shape is located on an inner wall
side of the housing 11. Accordingly, when the oil return
pipe 67 is inserted along the inner wall of the housing 11
during fabrication, the sharpened tip 67a is advanced
along the inner wall, so that the oil return pipe 67 can be
smoothly inserted while avoiding interference with other
members (for example, the stator 39 or the like) in the
housing.

[0041] AsshowninFig.8, a stabilizing plate (oil surface
upper plate) 75 is fixed to a lower surface of the lower
bearing 32. The stabilizing plate 75 is fixed to the lower
bearing 32 (specifically, aleg portion protruding in aradial
direction of the lower bearing 32) by a bolt 76. As shown
in Figs. 9 and 10, the stabilizing plate 75 is a circular plate
in which an opening is formed at the center. The stabi-
lizing plate 75 can cover an upper side of an oil surface
of the oil reservoir O1 (refer to Figs. 1 and 2). However,
a height position of the stabilizing plate 75 may be lower
than a refrigerant discharge position of the rotary com-
pression mechanism 12. In addition, a fixing position of
the stabilizing plate 75 is not limited to the lower bearing
32, and may be fixed to another fixing position (for ex-
ample, the housing 11). The stabilizing plate 75 can sta-
bilize the oil surface of the oil reservoir O1, and can pre-
vent the oil from separating from the oil reservoir O1 as
much as possible due to the flow of the refrigerant dis-
charged from the rotary compression mechanism 12.
[0042] In Fig. 9, one set of two oil return pipes 67 are
provided at each of three locations in the circumferential
direction. However, this is an example, and one set of
the oil return pipes 67 may be provided at one location
as in Fig. 10 or Fig. 3.

[0043] AsshowninFig.8,the lowerend of the oil return
pipe 67 is located below the stabilizing plate 75. By par-
titioning an opening of the lower end of the oil return pipe
67 from a discharge side of the rotary compression mech-
anism 12 in this way, even when the oil returned from
the oil return pipe 67 splashes on the oil surface of the
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oilreservoir O1, the oilcan be prevented from being rolled
up in association with the flow of the discharged refrig-
erant of the rotary compression mechanism 12.

[0044] The lower end of the oil return pipe 67 is pro-
vided below a position where the downstream end of the
oil separator oil return pipe 65 is open into the housing
11. In this way, the oil separator oil return pipe 65 is
opened below the stabilizing plate 75. Accordingly, even
when the oil returned from the oil separator oil return pipe
65 flows in as indicated by a black arrow (refer to Fig. 8),
and the oil splashes on the oil surface of the oil reservoir
O1 to disturb the oil surface, the oil can be prevented
from being rolled up in association with the flow of the
discharged refrigerant of the rotary compression mech-
anism 12.

[0045] The compressor 1 having the above-described
configuration operates as follows.

[0046] The refrigerant evaporated in an evaporator
(not shown) is sucked into the compressor 1 from the
suction pipe 33 and is compressed by the rotary com-
pression mechanism 12. The refrigerant compressed by
the rotary compression mechanism 12is discharged from
the rotary discharge pipe 43 into the housing 11.
[0047] The refrigerant discharged into the housing 11
is sucked from the suction opening 45a of the cover 45,
and is guided to the scroll compression mechanism 13
through a flow path in the cover 45 to be compressed.
The refrigerant compressed by the scroll compression
mechanism 13 is discharged from the discharge pipe 34
to an external gas cooler or condenser through the dis-
charge hole 52a of the fixed scroll 51.

[0048] The oil is separated from the refrigerant dis-
charged from the discharge pipe 34 by an oil separator
(not shown). The separated oil is returned to the housing
11 through the oil separator oil return pipe 65, and is
stored in the oil reservoir O1.

[0049] The oil stored in the oil reservoir O1 is sucked
up by the oil pump 49, and is guided to the scroll com-
pression mechanism 13 side through the oil supply hole
15a formed in the rotary shaft 15. The oil guided to the
scroll compression mechanism 13 side is returned to the
oilreservoir O1 onthe lower side after lubricating a sliding
portion such as a bearing portion of the upper bearing
31 and the bush 55. The oil after lubrication, which is
guided to the balance weight chamber 63, is guided to
the oil return pipe 67 through the oil return hole 31a and
the vertical hole 31b (refer to Fig. 2) formed in the upper
bearing 31.

[0050] The oil guided to the oil return pipe 67 is dis-
charged from the lower end through a flow path inside
the oil return pipe 67, and is returned to the oil reservoir
0O1.

[0051] According to the present embodiment, the fol-
lowing operations and effects are achieved.

[0052] The oil that has lubricated the upper bearing 31
is returned to the oil reservoir O1 in the lower portion of
the housing 11 by the oil return pipe 67. Since the upper
end of the oil return pipe 67 is a fixed end fixed to the
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upper bearing 31, there is a possibility that the vibration
of the compressor 1 is transmitted and repeated stress
is generated. In the present embodiment, the overall ri-
gidity of the oil return pipes 67 is increased by bundling
a plurality of oil return pipes 67 provided in parallel such
that the longitudinal axes thereof are parallel to each oth-
er via the rod-shaped member 70. Accordingly, the vi-
bration of the oil return pipe 67 can be suppressed. In
addition, since a strength of the upper end of the oil return
pipe 67 fixed to the upper bearing 31 can be increased
by increasing a cross-sectional secondary moment with
the plurality of oil return pipes 67, fatigue breakage at the
upper end of the oil return pipe 67 can be suppressed.
[0053] The lower end of the oil return pipe 67 is fixed
to theinnerwall of the housing 11 by using the rod-shaped
member 70. Accordingly, two points of the upper end and
the lower end of the oil return pipe 67 are fixed, so that
the vibration of the oil return pipe 67 can be further sup-
pressed.

[0054] Both oil return pipes 67 are bundled by fixing
the rod-shaped member 70 to each of the side surfaces
of the lower ends of the oil return pipes 67 adjacent to
each other. Then, the rod-shaped member 70 is fixed to
the innerwall of the housing 11. Accordingly, the oil return
pipes 67 adjacent to each other can be easily fixed to the
inner wall of the housing 11 after being bundled.

[0055] In the above-described embodiment, the rod-
shaped member 70 is used when the lower ends of the
oil return pipes 67 are bundled and fixed, but the config-
uration can be modified as follows.

[0056] As shown in Figs. 11 to 14, the lower ends of
the oil return pipes 67 are bundled and fixed by using a
fixing bracket 78. The fixing bracket 78 can be formed
by bending a flat plate. Specifically, as shown in Fig. 14,
the flat plate is bent so as to form a space with the inner
wall of the housing 11. Then, leg portions 78a on both
sides of the fixing bracket 78 are fixed to the housing 11
by welding or the like. The lower end of the oil return pipe
67 is inserted into the space formed by the fixing bracket
78. The displacement of each of the oil return pipes 67
is constrained in the space formed by the fixing bracket
78. Accordingly, the lower ends of the oil return pipes 67
can be easily bundled and positioned.

[0057] The compressor described in the embodiments
described above is understood as follows, for example.
[0058] A compressor according to an aspect of the
present disclosure includes: a rotary shaft portion (15)
thatis rotationally driven; a compression mechanism (13)
that is connected to one end of the rotary shaft portion
and compresses a refrigerant; a bearing portion (31) that
supports the rotary shaft portion; a housing (11) that ac-
commodates the rotary shaft portion, the compression
mechanism, and the bearing portion and has an oil res-
ervoir (O1) in a lower portion; and an oil return pipe (67)
that is provided in the housing and has one end fixed to
the bearing portion and the other end extending toward
the oil reservoir such that oil held in the bearing portion
is returned to the oil reservoir, in which a plurality of the
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oil return pipes are provided in parallel such that longitu-
dinal axes thereof are parallel to each other, and the oil
return pipes are bundled.

[0059] The oil that has lubricated the bearing portion
is temporarily held in the bearing portion and is returned
to the oil reservoir in the lower portion of the housing by
the oil return pipe. Since one end of the oil return pipe is
a fixed end fixed to the bearing portion, the vibration of
the compressor is transmitted and repeated stress is gen-
erated.

[0060] The overall rigidity of the oil return pipes can be
increased by bundling the plurality of oil return pipes pro-
vided in parallel such that the longitudinal axes thereof
are parallel to each other. Accordingly, the vibration of
the oil return pipe can be suppressed. In addition, since
a strength of one end of the oil return pipe fixed to the
bearing portion can be increased by increasing a cross-
sectional secondary moment with the plurality of oil return
pipes, fatigue breakage at the one end of the oil return
pipe can be suppressed.

[0061] For example, a scroll compression mechanism
is used as the compression mechanism.

[0062] In the compressor according to the aspect of
the present disclosure, the other end of the oil return pipe
is fixed to an inner wall of the housing.

[0063] The other end of the oil return pipe is fixed to
the inner wall of the housing. Accordingly, two points of
the one end and the other end of the oil return pipe are
fixed, so that the vibration of the oil return pipe can be
further suppressed.

[0064] The compressor according to the aspect of the
present disclosure further includes a rod-shaped mem-
ber (70) that is provided between the other ends of the
oil return pipes adjacentto each other and is fixed to each
of side surfaces of the other ends adjacent to each other,
in which the rod-shaped member is fixed to the inner wall
of the housing.

[0065] Both oil return pipes are bundled by fixing the
rod-shaped member to each of the side surfaces of the
other ends of the oil return pipes adjacent to each other.
Then, the rod-shaped member is fixed to the inner wall
of the housing. Accordingly, the oil return pipes adjacent
to each other can be easily fixed to the inner wall of the
housing after being bundled.

[0066] The fixing of the rod-shaped member and the
oil return pipe and/or the fixing of the rod-shaped member
and the inner wall of the housing can be performed by,
for example, brazing or welding.

[0067] The compressor according to the aspect of the
present disclosure further includes a fixing bracket (78)
that is fixed to the inner wall of the housing and forms a
space with the inner wall, in which the other ends of the
plurality of oil return pipes are bundled in a state of being
inserted into the space.

[0068] The fixing bracket is fixed to the inner wall of
the housing, and a space is formed between the inner
wall and the fixing bracket. Then, the other ends of the
plurality of oil return pipes are inserted into the space to
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bundle the oil return pipes. As a result, the other ends of
the oil return pipes can be easily bundled.

[0069] In the compressor according to the aspect of
the present disclosure, the oil return pipe is installed in
a state of being close to the inner wall of the housing over
1/2 or more of a length in a longitudinal direction from
the other end.

[0070] The oil return pipe is disposed in a state of being
close to the inner wall of the housing over 1/2 or more of
a length in the longitudinal direction from the other end
of the oil return pipe. Accordingly, the movement of the
oilreturn pipe is restricted, and the generation of vibration
of the oil return pipe can be suppressed.

[0071] The close means that the oil return pipe and the
inner wall of the housing may be in contact with each
other ormay be separated by a gap of, forexample, about
0.1 mm to several mm.

[0072] In the compressor according to the aspect of
the present disclosure, the oil return pipe has the same
diameter in the longitudinal direction thereof.

[0073] Since the oil return pipe can be fabricated using
the pipe having the same diameter, itis possible to reduce
the cost.

[0074] Inthe compressoraccording to an aspect of the
present disclosure, the other end of the oil return pipe
has a tapered shape cut at one surface inclined with re-
spect to a longitudinal axis of the oil return pipe, and a
tip (67a) of the tapered shape is located on an inner wall
side of the housing.

[0075] Theotherend ofthe oilreturn pipe has atapered
shape cut at one surface inclined with respect to the lon-
gitudinal axis, and the tip thereof is located on the inner
wall side of the housing. Accordingly, when the oil return
pipe is inserted along the inner wall of the housing, the
sharpened tip is advanced along the inner wall, so that
the oil return pipe can be smoothly inserted while avoiding
interference with other members in the housing.

[0076] The compressor according to the aspect of the
present disclosure is the compressor according to any
one of Claims 1 to 7 further including: another compres-
sion mechanism (12) that is connected to the other end
of the rotary shaft portion and compresses a refrigerant;
and an oil surface upper plate (75) that is provided below
a refrigerant discharge position of the other compression
mechanism and above an oil surface formed in the oil
reservoir to cover the oil surface.

[0077] The oil surface upper plate that covers the oil
surface is provided below a refrigerant discharge position
of another compression mechanism connected to the
other end of the rotary shaft portion. Further, the oil sur-
face upper plate is provided above the oil surface formed
in the oil reservoir. In this manner, it is possible to prevent
the oil from being separated from the oil reservoir as
much as possible due to the flow of the refrigerant dis-
charged from the other compression mechanism.
[0078] Asanother compression mechanism, for exam-
ple, a rotary compression mechanism is used.

[0079] In the compressor according to the aspect of
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the present disclosure, the other end of the oil return pipe
is open below the oil surface upper plate.

[0080] Since the other end of the oil return pipe is open
below the oil surface upper plate, even when the oil re-
turned from the oil return pipe splashes on the oil surface,
the oil can be prevented from flowing in association with
the flow of the discharged refrigerant of the other com-
pression mechanism by the oil surface upper plate.
[0081] The compressor according to the aspect of the
present disclosure further includes an oil separator oil
return pipe (65) that returns oil from an oil separator that
stores the oil separated from the refrigerant discharged
from the compressor, in which the oil separator oil return
pipe is open below the oil surface upper plate.

[0082] Since the oil separator oil return pipe is open
below the oil surface upper plate, even when the oil re-
turned from the oil separator oil return pipe splashes on
the oil surface, the oil can be isolated from the flow of the
discharged refrigerant of the other compression mecha-
nism by the oil surface upper plate.

Reference Signs List
[0083]

1: compressor

3: leg portion

11: housing

12: rotary compression mechanism (low-stage-side
compression mechanism)

13: scroll compression mechanism (high-stage-side
compression mechanism)

14: electric motor

15: rotary shaft (rotary shaft portion)
15a: oil supply hole

21: main body portion

22: upper cover portion

23: lower cover portion

31: upper bearing (bearing portion)
31a: oil return hole

31b: vertical hole

32: lower bearing

33: suction pipe

34: discharge pipe

38: rotor

38a: rotor passage

38b: oil separation plate

39: stator

39a: stator passage

39b: upper coil end

39c: lower coil end

41: eccentric shaft portion

42: rotor

43: rotary discharge pipe

44: cylinder

45: cover

45a: suction opening

48: bolt
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49: oil pump

51: fixed scroll

52: end plate

52a: discharge hole

53: fixed wrap

54: balance weight

55: bush

56: eccentric shaft portion
57: orbiting scroll

58: end plate

59: orbiting wrap

60: oil level tank

61: lower pipe

62: pressure equalization pipe
63: balance weight chamber
65: oil separator oil return pipe
67: oil return pipe

67a: tip

68: boss

68a: communication hole
69: bolt

70: rod-shaped member

75: stabilizing plate (oil surface upper plate)
76: bolt

78: fixing bracket

78a: leg portion

C1: compression chamber
C2: compression chamber
FL: installation surface

O1: oil reservoir

X: axis

Claims

A compressor comprising:

a rotary shaft portion that is rotationally driven;
a compression mechanism that is connected to
one end of the rotary shaft portion and com-
presses a refrigerant;

a bearing portion that supports the rotary shaft
portion;

a housing that accommodates the rotary shaft
portion, the compression mechanism, and the
bearing portion and has an oil reservoirin alower
portion; and

an oil return pipe that is provided in the housing
and has one end fixed to the bearing portion and
the other end extending toward the oil reservoir
such that oil held in the bearing portion is re-
turned to the oil reservoir,

wherein a plurality of the oil return pipes are pro-
vided in parallel such that longitudinal axes
thereof are parallel to each other, and the oil
return pipes are bundled.

2. The compressor according to Claim 1, wherein the
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10.

other end of the oil return pipe is fixed to an inner
wall of the housing.

The compressor according to Claim 2, further com-
prising a rod-shaped member that is provided be-
tween the other ends of the oil return pipes adjacent
to each other and is fixed to each of side surfaces
of the other ends adjacent to each other,

wherein the rod-shaped member is fixed to the inner
wall of the housing.

The compressor according to Claim 2, further com-
prising a fixing bracket that is fixed to the inner wall
of the housing and forms a space with the inner wall,
wherein the other ends of the plurality of oil return
pipes are bundled in a state of being inserted into
the space.

The compressor according to any one of Claims 1
to 4,

wherein the oil return pipe is installed in a state of
being close to the inner wall of the housing over 1/2
or more of a length in a longitudinal direction from
the other end.

The compressor according to any one of Claims 1
to 5, wherein the oil return pipe has the same diam-
eter in a longitudinal direction thereof.

The compressor according to any one of Claims 1
to 6, wherein the other end of the oil return pipe has
a tapered shape cut at one surface inclined with re-
spect to a longitudinal axis of the oil return pipe, and
a tip of the tapered shape is located on an inner wall
side of the housing.

The compressor according to any one of Claims 1
to 7, further comprising:

another compression mechanism that is con-
nected to the other end of the rotary shaft portion
and compresses a refrigerant; and

an oil surface upper plate that is provided below
arefrigerantdischarge position of the other com-
pression mechanism and above an oil surface
formedinthe oilreservoirto cover the oil surface.

The compressor according to Claim 8,
wherein the other end of the oil return pipe is open
below the oil surface upper plate.

The compressor according to Claim 8 or 9, further
comprising an oil separator oil return pipe that re-
turns oil from an oil separator that stores the oil sep-
arated from the refrigerant discharged from the com-
pressor,

wherein the oil separator oil return pipe is open below
the oil surface upper plate.
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