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(54) COMPRESSOR

(57) This compressor comprises: an oil level tank
(60) that is provided adjacent to a housing (11) and meas-
ures the height of the surface of an oil in an oil reservoir;
a pressure-equalizing pipe (62) that is connected at one
end to an adjacent side surface (11a) of the housing (11)
and connects the housing (11) and the oil level tank (60);
and a lower pipe (61) that is connected at one end to the
adjacent side surface (11a) and connects the housing
(11) and the oil level tank (60). The pressure-equalizing
pipe (62) has a housing-side pipe (81) that is connected
to the housing (11), an oil level tank-side pipe (82) that
is connected to the oil level tank (60), and a U-shaped
U-pipe (83) that connects the housing-side pipe (81) and
the oil level tank-side pipe (82). The U-pipe (83) is insert-
ed into the housing-side pipe (81) and the oil level
tank-side pipe (82) from above.
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Description

Technical Field

[0001] The present disclosure relates to a compressor.

Background Art

[0002] A sealed compressor including a compression
mechanism in a housing is known. As the sealed com-
pressor, a compressor is known in which in addition to a
compressor body having a housing that forms an outer
shell, another device is provided to be adjacent to the
compressor body, and the compressor body and the oth-
er device are connected to each other by a pipe (for ex-
ample, PTL 1).
[0003] PTL 1 discloses a compressor including a
sealed container that accommodates a compression
mechanism, a discharge muffler that is provided to be
adjacent to the sealed container, and a discharge pres-
sure connection pipe and an oil return pipe that connect
the sealed container and the discharge muffler.

Citation List

Patent Literature

[0004] [PTL 1] Japanese Unexamined Patent Applica-
tion Publication No. 2008-175066

Summary of Invention

Technical Problem

[0005] Since a pipe used in a compressor (particularly,
a compressor using carbon dioxide as a refrigerant) is
designed to have a large wall thickness so as to withstand
a high pressure, the pipe is difficult to deform. For this
reason, in a case where a pipe for connecting a housing
of the compressor and another device adjacent to the
housing (hereinafter, referred to as an "adjacent device")
is provided, the pipe is difficult to absorb a tolerance of
each component. Therefore, in such a compressor, there
is a possibility that the tolerance of each component can-
not be sufficiently absorbed, and the pipe cannot be con-
nected to appropriate positions of the housing and the
adjacent device. In particular, in a case where two or
more pipes for connecting the housing and the adjacent
device are provided, when any one of the pipes is at-
tached, there is a possibility that the other pipe cannot
be attached at appropriate positions due to the tolerance
of each component.
[0006] In the compressor described in PTL 1, the dis-
charge pressure connection pipe is connected to a sur-
face (hereinafter, referred to as a "non-adjacent-side sur-
face") of an outer peripheral surface of the sealed con-
tainer that is on a side opposite to a surface adjacent to
the discharge muffler (adjacent device). In such a case,

since it is necessary to extend the discharge pressure
connection pipe to the non-adjacent-side surface, a
length of the discharge pressure connection pipe be-
comes long. For this reason, the tolerance of each com-
ponent is more likely to be absorbed by the entire dis-
charge pressure connection pipe as compared to a case
where the discharge pressure connection pipe is short.
Therefore, the discharge pressure connection pipe could
be relatively easily connected to the appropriate positions
of the sealed container and the discharge muffler.
[0007] Meanwhile, for various reasons, there is a case
where a pipe connecting the housing and the adjacent
device is connected to a surface (hereinafter, referred to
as an "adjacent-side surface") of the outer peripheral sur-
face of the housing that is adjacent to the adjacent device.
In such a case, the length of the pipe is short as compared
to a case where the pipe is connected to the non-adja-
cent-side surface. For this reason, it is difficult to absorb
the tolerance of each component by the entire pipe, and
thus there is a problem in that it is difficult to connect the
pipe to appropriate positions of the housing and the ad-
jacent device.
[0008] The present disclosure has been made in view
of such circumstances, and an object thereof is to provide
a compressor in which a pipe that connects a housing
and an oil level tank can be appropriately connected to
the housing and the oil level tank.

Solution to Problem

[0009] In order to solve the above problems, a com-
pressor of the present disclosure adopts the following
means.
[0010] 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 housing
that accommodates the rotary shaft portion and the com-
pression mechanism and has an oil reservoir in a lower
portion; an oil level tank that is provided adjacent to the
housing and measures an oil level of the oil reservoir; a
first connection pipe that has one end connected to an
adjacent-side surface, which is a surface on a side ad-
jacent to the oil level tank of the housing, and connects
the housing and the oil level tank; and a second connec-
tion pipe that has one end connected to the adjacent-
side surface and connects the housing and the oil level
tank, in which the first connection pipe includes a hous-
ing-side pipe connected to the housing, an oil level tank-
side pipe connected to the oil level tank, and a U-shaped
pipe having a U shape that connects the housing-side
pipe and the oil level tank-side pipe, the U-shaped pipe
and the housing-side pipe are connected such that one
of the U-shaped pipe and the housing-side pipe is insert-
ed into the other thereof from above or below, and the
U-shaped pipe and the oil level tank-side pipe are con-
nected such that one of the U-shaped pipe and the oil
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level tank-side pipe is inserted into the other thereof from
above or below.

Advantageous Effects of Invention

[0011] According to the present disclosure, the pipe
connecting the housing and the oil level tank can be ap-
propriately connected to the housing and the oil level
tank.

Brief Description of Drawings

[0012]

Fig. 1 is a longitudinal 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 III-III of Fig. 2.
Fig. 4 is a front view showing a main part (oil level
tank) of the compressor of Fig. 1.
Fig. 5 is a plan view showing the main part (oil level
tank) of the compressor of Fig. 1.
Fig. 6 is a bottom view showing the main part (oil
level tank) of the compressor of Fig. 1.

Description of Embodiments

[0013] Hereinafter, an embodiment according to the
present disclosure will be described with reference to the
drawings.
[0014] 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
housing 11 and includes a rotary compression mecha-
nism 12, a scroll compression mechanism 13, an electric
motor 14, and a rotary shaft (rotary shaft portion) 15,
which are provided inside the housing 11.
[0015] The housing 11 has a main body 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.
[0016] The rotary shaft 15 is provided to extend verti-
cally along an axis X inside the housing 11. An upper end
side of the rotary shaft 15 is rotatably supported by an
upper bearing 31. A lower end side of the rotary shaft 15
is rotatably supported by a lower bearing 32.
[0017] 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 a radial 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.
[0018] 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.
[0019] 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).
[0020] 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.
[0021] 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 in the rotary shaft 15, a rotor 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-
sion chamber C1 is formed.
[0022] The refrigerant R is 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 guide pipe 43 to a re-
gion below the electric motor 14 in the housing 11 via the
lower bearing 32 (specifically, a discharge space formed
inside the lower bearing 32).
[0023] 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.
[0024] 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.
[0025] The fixed scroll 51 has an end plate 52 fixed to
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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.
[0026] 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.
[0027] 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.
[0028] 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.
[0029] 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.
[0030] 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.
[0031] A cover 45 is 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. An upper end of the cover
45 on an outer peripheral side is fixed to the upper bearing
31 by a bolt 45b (refer to Fig. 2).
[0032] A suction opening 45a is provided at a lower
end of the cover 45. That is, the suction opening 45a
faces downward and is an annular region formed be-
tween 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.
[0033] 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 a lower pipe 61 and an upper pressure equalization
pipe (first connection pipe) 62. The oil level tank 60 meas-
ures 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 (second connection pipe) 61.
[0034] 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 oil

separated by the oil separator from the refrigerant dis-
charged from the compressor 1 is returned to the oil res-
ervoir O1 in 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.
[0035] 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 via a boss 68, and a lower end
(other end) is provided to be located in the oil reservoir
O1 in the lower portion of the housing 11. 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.
[0036] 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. Two oil return pipes 67
are inserted through one or a plurality of the stator pas-
sages 39a.
[0037] 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.
[0038] In addition, as shown in Fig. 2, a stabilizing plate
75 is fixed to a lower surface of the lower bearing 32
(refer to Fig. 1). The stabilizing plate 75 is fixed to the
lower bearing 32 (specifically, a leg portion protruding in
a radial direction of the lower bearing 32) by a bolt. The
stabilizing plate 75 is a circular plate in which an opening
is formed at the center. The stabilizing plate 75 covers
an upper side of an oil surface of the oil reservoir O1 to
stabilize the oil surface.
[0039] Next, the oil level tank 60, and the pressure
equalization pipe 62 and the lower pipe 61 that connect
the housing 11 and the oil level tank 60 will be described
with reference to Figs. 4 to 6.
[0040] As shown in Fig. 4, the oil level tank 60 is dis-
posed to be adjacent to the housing 11. The oil level tank
60 includes a main body portion 60a having a cylindrical
shape, and an upper cover portion 60b and a lower cover
portion 60c that close upper and lower openings of the
main body portion 60a. The inside of the oil level tank 60
forms a sealed space. The oil level tank 60 measures an
oil level of the oil reservoir O1 by, for example, a capac-
itive sensor (not shown) provided in the oil level tank 60.
A method for measuring the oil level of the oil level tank
60 is not limited thereto. The oil level may be measured
by other methods.
[0041] The oil level tank 60 is fixed to the housing 11
by a bracket 90. The bracket 90 fixes the main body por-
tion 60a of the oil level tank 60 to the main body portion
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21 of the housing 11.
[0042] As shown in Fig. 4, the lower pipe 61 connects
the lower cover portion 23 of the housing 11 and the lower
cover portion 60c of the oil level tank 60. In addition, as
shown in Fig. 6, the lower pipe 61 has one end that is
connected to an adjacent-side surface 11a, which is a
surface on a side adjacent to the oil level tank 60, of the
housing 11, and the other end that is connected to an
outer peripheral surface of the oil level tank 60. The other
end of the lower pipe 61 may be connected to an adja-
cent-side surface, which is a surface on a side adjacent
to the housing 11, of the outer peripheral surface of the
oil level tank 60. The lower pipe 61 is formed of, for ex-
ample, a metallic material (for example, copper). The ma-
terial of the lower pipe 61 is not limited thereto.
[0043] In addition, the lower pipe 61 has a housing-
side lower pipe 86 connected to the housing 11 and an
oil level tank-side lower pipe 87 connected to the oil level
tank 60. The housing-side lower pipe 86 extends linearly.
In addition, the housing-side lower pipe 86 is provided
with a lower expanded pipe portion 86a having a larger
inner diameter than other portions at a tip portion (an end
portion on the oil level tank-side lower pipe 87 side). The
oil level tank-side lower pipe 87 is inserted into the lower
expanded pipe portion 86a. The oil level tank-side lower
pipe 87 is curved in a top view. An angle (smaller angle)
at which the oil level tank-side lower pipe 87 is curved is
the same as an angle Θ1 at which the pressure equali-
zation pipe 62, which will be described later, is curved.
A tip (an end portion on the housing-side lower pipe 86
side) of the oil level tank-side lower pipe 87 is formed to
have an outer diameter smaller than an inner diameter
of the lower expanded pipe portion 86a, and is inserted
into the lower expanded pipe portion 86a. The housing-
side lower pipe 86 and the oil level tank-side lower pipe
87 are fixed by brazing a portion inserted into the lower
expanded pipe portion 86a.
[0044] As shown in Figs. 4 and 5, the pressure equal-
ization pipe 62 equalizes a pressure inside the housing
11 and a pressure inside the oil level tank 60 by causing
the inside of the housing 11 and the inside of the oil level
tank 60 to communicate with each other. As shown in
Fig. 4, the pressure equalization pipe 62 connects the
main body portion 21 of the housing 11 and the upper
cover portion 60b of the oil level tank 60. As shown in
Fig. 1, the pressure equalization pipe 62 is connected to
the housing 11 at a portion below a center of the housing
11 in the longitudinal direction (axis X direction) and
above the oil reservoir O1. Specifically, the pressure
equalization pipe 62 is connected between the electric
motor 14 and the lower bearing 32. In addition, as shown
in Fig. 5, one end of the pressure equalization pipe 62 is
connected to the adjacent-side surface 11a, which is a
surface on a side adjacent to the oil level tank 60, of the
housing 11, and the other end is connected to the outer
peripheral surface of the oil level tank 60. The other end
of the pressure equalization pipe 62 may be connected
to an adjacent-side surface, which is a surface on a side

adjacent to the housing 11, of the outer peripheral surface
of the oil level tank 60. The pressure equalization pipe
62 is formed of, for example, a metallic material (for ex-
ample, copper). The material of the pressure equalization
pipe 62 is not limited thereto.
[0045] The adjacent-side surface 11a of the housing
11 is an outer peripheral surface of the housing 11 that
is located within a range forming an angle of 90 degrees
with respect to a center line L, which is a line connecting
a center point of the housing 11 (a point through which
the axis X passes) and a center point of the oil level tank
60, in a cross section of the compressor 1. That is, the
adjacent-side surface 11a is the outer peripheral surface
of the housing 11 that is located within a range of 180
degrees in a circumferential direction centered on an in-
tersection P between the center line L and the housing
11. Further, the adjacent-side surface of the oil level tank
60 is an outer peripheral surface of the oil level tank 60
that is located within a range forming an angle of 90 de-
grees with respect to the center line L.
[0046] The housing-side pipe 81 may be connected to
any portion of the adjacent-side surface 11a, but in the
present embodiment, the housing-side pipe 81 is con-
nected to the adjacent-side surface 11a within a range
of an angle of 45 degrees with respect to the center line L.
[0047] In addition, as shown in Figs. 4 and 5, the pres-
sure equalization pipe 62 includes the housing-side pipe
81 connected to the housing 11, the oil level tank-side
pipe 82 connected to the oil level tank 60, and a U-shaped
pipe 83 having a U shape connecting the housing-side
pipe 81 and the oil level tank-side pipe 82 to each other.
[0048] As shown in Figs. 4 and 5, the housing-side pipe
81 integrally includes a housing-side horizontal pipe 81a
that extends substantially horizontally from the housing
11 and a housing-side vertical pipe 81b that is bent sub-
stantially perpendicularly from a tip of the housing-side
horizontal pipe 81a to extend upward. A housing-side
expanded pipe portion 81c having a larger inner diameter
than other portions is provided at a tip of the housing-
side pipe 81 (a tip of the housing-side vertical pipe 81b).
An inner diameter of the housing-side expanded pipe por-
tion 81c is larger than an outer diameter of the U-shaped
pipe 83 which will be described later. The housing-side
expanded pipe portion 81c is open upward.
[0049] As shown in Figs. 4 and 5, the oil level tank-side
pipe 82 integrally includes an oil level tank-side horizontal
pipe 82a that extends substantially horizontally from the
oil level tank 60, and an oil level tank-side vertical pipe
82b that is bent substantially perpendicularly from a tip
of the oil level tank-side horizontal pipe 82a to extend
upward. An oil level tank-side expanded pipe portion 82c
having a larger inner diameter than other portions is pro-
vided at a tip of the oil level tank-side pipe 82 (a tip of the
oil level tank-side vertical pipe 82b) . An inner diameter
of the oil level tank-side expanded pipe portion 82c is
larger than the outer diameter of the U-shaped pipe 83
which will be described later. The oil level tank-side ex-
panded pipe portion 82c is open upward.
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[0050] As shown in Fig. 5, the housing-side horizontal
pipe 81a and the oil level tank-side horizontal pipe 82a
are disposed such that extension lines of central axes
thereof form an angle Θ1 in a top view. In the present
embodiment, the angle Θ1 is an acute angle. More spe-
cifically, in the present embodiment, the angle Θ1 is set
to be approximately 50 degrees. The numerical value of
the angle Θ1 is an example, and is not limited to this
numerical value. In addition, as shown in Fig. 4, the hous-
ing-side vertical pipe 81b and the oil level tank-side ver-
tical pipe 82b are disposed to be substantially parallel to
each other.
[0051] As shown in Fig. 4, the U-shaped pipe 83 is
curved to be folded back by 180 degrees in a front view.
That is, the U-shaped pipe 83 causes a fluid flowing inside
the U-shaped pipe 83 to flow upward and then to flow
downward by turning back by 180 degrees. One end of
the U-shaped pipe 83 is inserted into the housing-side
expanded pipe portion 81c of the housing-side pipe 81
from above. The other end of the U-shaped pipe 83 is
inserted into the oil level tank-side expanded pipe portion
82c of the oil level tank-side pipe 82 from above. The
outer diameter of the U-shaped pipe 83 is formed to be
smaller than the inner diameters of the housing-side ex-
panded pipe portion 81c and the oil level tank-side ex-
panded pipe portion 82c.
[0052] The U-shaped pipe 83 and the housing-side
pipe 81 are fixed by brazing a portion inserted into the
housing-side expanded pipe portion 81c. The U-shaped
pipe 83 and the oil level tank-side pipe 82 are fixed by
brazing a portion inserted into the oil level tank-side ex-
panded pipe portion 82c.
[0053] The compressor 1 having the above-described
configuration operates as follows.
[0054] 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 12 is discharged from
the guide pipe 43 into the housing 11.
[0055] 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.
[0056] 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.
[0057] 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

oil reservoir O1 on the 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.
[0058] 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
O1.
[0059] According to the present disclosures, the fol-
lowing operations and effects are achieved.
[0060] In the present embodiment, any of the pressure
equalization pipe 62 and the lower pipe 61 is connected
to the adjacent-side surface 11a of the housing 11. There-
fore, lengths of the pressure equalization pipe 62 and the
lower pipe 61 are short as compared to a case where the
pressure equalization pipe 62 and the lower pipe 61 are
connected to a surface on a side opposite to the adjacent-
side surface 11a of the housing 11. Therefore, the com-
pressor 1 can be reduced in size.
[0061] In the present embodiment, the U-shaped pipe
83 and the housing-side pipe 81 are connected such that
one of them is inserted into the other from above or below,
and the U-shaped pipe 83 and the oil level tank-side pipe
82 are connected such that one of them is inserted into
the other from above or below. Specifically, the U-shaped
pipe 83 is inserted into the housing-side pipe 81 and the
oil level tank-side pipe 82 from above. Accordingly, a
tolerance (deviation from the time of design) in a vertical
direction of each component can be absorbed by adjust-
ing a length of the U-shaped pipe 83 to be inserted.
[0062] In addition, in insertion portions between the
housing-side pipe 81, the oil level tank-side pipe 82, and
the U-shaped pipe 83, a gap is generated between an
outer peripheral surface of one of the pipes (inserting
side pipe, which is the U-shaped pipe 83 in the present
embodiment) and an inner peripheral surface of the other
of the pipes (inserted side pipes, which are the housing-
side pipe 81 and the oil level tank-side pipe 82 in the
present embodiment). The gap can absorb a tolerance
in a horizontal direction of each component. In addition,
since the insertion portions are provided at two locations
(a connection portion between the housing-side pipe 81
and the U-shaped pipe 83 and a connection portion be-
tween the oil level tank-side pipe 82 and the U-shaped
pipe 83), the tolerance in the horizontal direction can be
absorbed more as compared to a case where the inser-
tion portion is provided at one location.
[0063] In this way, the tolerance in the vertical direction
and the tolerance in the horizontal direction can be ab-
sorbed by the pressure equalization pipe 62. Therefore,
both the pressure equalization pipe 62 and the lower pipe
61 can be appropriately connected to the housing 11 and
the oil level tank 60.
[0064] In addition, in the present embodiment, the U-
shaped pipe 83 is inserted into the housing-side pipe 81
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and the oil level tank-side pipe 82 from above. Accord-
ingly, it is possible to easily perform processing (for ex-
ample, brazing) for connecting the housing-side pipe 81,
the oil level tank-side pipe 82, and the U-shaped pipe 83.
[0065] In addition, in the present embodiment, the
housing-side expanded pipe portion 81c is provided at
an end portion of the housing-side pipe 81. In addition,
the oil level tank-side expanded pipe portion 82c is pro-
vided at an end portion of the oil level tank-side pipe 82.
Accordingly, the U-shaped pipe 83 can be easily inserted
into the housing-side pipe 81 and the oil level tank-side
pipe 82.
[0066] In addition, a gap between an inner peripheral
surface of the housing-side pipe 81 and an outer periph-
eral surface of the U-shaped pipe 83 is increased. There-
fore, the tolerance in the horizontal direction can be more
absorbed.
[0067] In addition, in the present embodiment, the U-
shaped pipe 83 is disposed to be curved in a front view.
That is, the pressure equalization pipe 62 is curved in a
front view. In addition, the pressure equalization pipe 62
is also curved in a top view. In this way, the pressure
equalization pipe 62 is curved in a plurality of directions
(vertical direction and horizontal direction). That is, the
pressure equalization pipe 62 is three-dimensionally
curved. Accordingly, even in a case where the housing
11 vibrates in various directions due to the compression
of the refrigerant, the vibration can be absorbed by the
pressure equalization pipe 62. Therefore, it is possible
to suppress damage to the pressure equalization pipe
62 and the like caused by vibration.
[0068] In the present embodiment, one curved portion
is provided in each of the housing-side pipe 81, the oil
level tank-side pipe 82, and the U-shaped pipe 83. Ac-
cordingly, for example, when each pipe is manufactured,
the pipe can be manufactured only by performing bend-
ing once with respect to a straight pipe. Therefore, each
pipe can be easily manufactured.
[0069] In addition, since a shape of each pipe is rela-
tively simple, assembly work can be facilitated.
[0070] 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.
[0071] For example, in the above embodiment, an ex-
ample has been described in which the U-shaped pipe
83 is inserted into the housing-side pipe 81 and the oil
level tank-side pipe 82 from above. However, the present
disclosure is not limited thereto. For example, the hous-
ing-side pipe 81 and the oil level tank-side pipe 82 may
be inserted into the U-shaped pipe 83 from below by pro-
viding expanded pipe portions at both end portions of the
U-shaped pipe 83 without providing the expanded pipe
portions in the housing-side pipe 81 and the oil level tank-
side pipe 82.
[0072] The compressor described in the embodiment
described above is understood as follows, for example.
[0073] A compressor according to an aspect of the

present disclosure includes: a rotary shaft portion (15)
that is rotationally driven; a compression mechanism (12,
13) that is connected to one end of the rotary shaft portion
and compresses a refrigerant; a housing (11) that ac-
commodates the rotary shaft portion and the compres-
sion mechanism and has an oil reservoir (O1) in a lower
portion; an oil level tank (60) that is provided adjacent to
the housing and measures an oil level of the oil reservoir;
a first connection pipe (62) that has one end connected
to an adjacent-side surface (11a), which is a surface on
a side adjacent to the oil level tank of the housing, and
connects the housing and the oil level tank; and a second
connection pipe (61) that has one end connected to the
adjacent-side surface and connects the housing and the
oil level tank, in which the first connection pipe includes
a housing-side pipe (81) connected to the housing, an
oil level tank-side pipe (82) connected to the oil level tank,
and a U-shaped pipe (83) having a U shape that connects
the housing-side pipe and the oil level tank-side pipe, the
U-shaped pipe and the housing-side pipe are connected
such that one of the U-shaped pipe and the housing-side
pipe is inserted into the other thereof from above or be-
low, and the U-shaped pipe and the oil level tank-side
pipe are connected such that one of the U-shaped pipe
and the oil level tank-side pipe is inserted into the other
thereof from above or below.
[0074] In the above configuration, any of the first con-
nection pipe and the second connection pipe is connect-
ed to the adjacent-side surface of the housing. Therefore,
lengths of the first connection pipe and the second con-
nection pipe are short as compared to a case where the
first connection pipe and the second connection pipe are
connected to a surface on a side opposite to the adjacent-
side surface of the housing. Therefore, the compressor
can be reduced in size.
[0075] In the present embodiment, the U-shaped pipe
and the housing-side pipe are connected such that one
of them is inserted into the other from above or below,
and the U-shaped pipe and the oil level tank-side pipe
are connected such that one of them is inserted into the
other from above or below. Accordingly, a tolerance in a
vertical direction of each component can be absorbed by
adjusting a length of a portion into which the pipe is in-
serted.
[0076] In addition, in insertion portions between the
housing-side pipe, the oil level tank-side pipe, and the
U-shaped pipe, a gap is generated between an outer
peripheral surface of one of the pipes (inserting side pipe)
and an inner peripheral surface of the other of the pipes
(inserted side pipes). The gap can absorb a tolerance in
a horizontal direction of each component. In addition,
since the insertion portions are provided at two locations
(a connection portion between the housing-side pipe and
the U-shaped pipe and a connection portion between the
oil level tank-side pipe and the U-shaped pipe), the tol-
erance in the horizontal direction can be absorbed more
as compared to a case where the insertion portion is pro-
vided at one location.
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[0077] In this way, the tolerance in the vertical direction
and the tolerance in the horizontal direction can be ab-
sorbed by the first connection pipe. Therefore, both the
first connection pipe and the second connection pipe can
be appropriately connected to the housing and the oil
level tank.
[0078] In addition, in the compressor according to the
aspect of the present disclosure, one end of the U-shaped
pipe is inserted into the housing-side pipe from above,
and the other end of the U-shaped pipe is inserted into
the oil level tank-side pipe from above.
[0079] In the above configuration, the U-shaped pipe
is inserted into the housing-side pipe and the oil level
tank-side pipe from above. Accordingly, it is possible to
easily perform processing (for example, brazing) for con-
necting the housing-side pipe, the oil level tank-side pipe,
and the U-shaped pipe.
[0080] In addition, in the compressor according to the
aspect of the present disclosure, an expanded pipe por-
tion (81c) having a larger inner diameter than other por-
tions is provided at an end portion of the housing-side
pipe on a side where the U-shaped pipe is inserted.
[0081] In the above configuration, the expanded pipe
portion is provided at the end portion of the housing-side
pipe. Accordingly, the U-shaped pipe can be easily in-
serted into the housing-side pipe.
[0082] In addition, a gap between an inner peripheral
surface of the housing-side pipe and an outer peripheral
surface of the U-shaped pipe is increased. Therefore,
the tolerance in the horizontal direction can be more ab-
sorbed.
[0083] In addition, in the compressor according to the
aspect of the present disclosure, the U-shaped pipe is
disposed to be curved in a front view, and the first con-
nection pipe is curved in a top view such that an angle
formed by the housing-side pipe and the oil level tank-
side pipe is an acute angle.
[0084] In the above configuration, the U-shaped pipe
is disposed to be curved in a front view. That is, the first
connection pipe is curved in a front view. In addition, the
first connection pipe is also curved in a top view. In this
way, since the first connection pipe is curved in a plurality
of directions, even in a case where the housing vibrates
in various directions due to the compression of the re-
frigerant, the vibration can be absorbed by the first con-
nection pipe. Therefore, it is possible to suppress dam-
age to the first connection pipe and the like caused by
vibration.
[0085] In addition, in the compressor according to the
aspect of the present disclosure, the housing-side pipe,
the oil level tank-side pipe, and the U-shaped pipe each
have one curved portion.
[0086] In the above configuration, the housing-side
pipe, the oil level tank-side pipe, and the U-shaped pipe
each have one curved portion. Accordingly, when each
pipe is manufactured, the pipe can be manufactured only
by performing bending once with respect to a straight
pipe. Therefore, each pipe can be easily manufactured.

[0087] In addition, since a shape of each pipe is rela-
tively simple, assembly work can be facilitated.

Reference Signs List

[0088]

1: compressor
3: leg portion
11: housing
12: rotary compression mechanism
13: scroll 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
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: guide pipe
44: cylinder
45: cover
45a: suction opening
48: bolt
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
60a: main body portion
60b: upper cover portion
60c: lower cover portion
61: lower pipe (second connection pipe)
62: pressure equalization pipe (first connection pipe)
63: balance weight chamber
65: oil separator oil return pipe
67: oil return pipe
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68: boss
70: rod-shaped member
75: stabilizing plate
81: housing-side pipe
81a: housing-side horizontal pipe
81b: housing-side vertical pipe
81c: housing-side expanded pipe portion
82: oil level tank-side pipe
82a: oil level tank-side horizontal pipe
82b: oil level tank-side vertical pipe
82c: oil level tank-side expanded pipe portion
83: U-shaped pipe
86: housing-side lower pipe
86a: lower expanded pipe portion
87: oil level tank-side lower pipe
90: bracket
C1: compression chamber
C2: compression chamber
FL: installation surface
O1: oil reservoir
X: axis

Claims

1. 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 housing that accommodates the rotary shaft
portion and the compression mechanism and
has an oil reservoir in a lower portion;
an oil level tank that is provided adjacent to the
housing and measures an oil level of the oil res-
ervoir;
a first connection pipe that has one end connect-
ed to an adjacent-side surface, which is a sur-
face on a side adjacent to the oil level tank of
the housing, and connects the housing and the
oil level tank; and
a second connection pipe that has one end con-
nected to the adjacent-side surface and con-
nects the housing and the oil level tank,
wherein the first connection pipe includes a
housing-side pipe connected to the housing, an
oil level tank-side pipe connected to the oil level
tank, and a U-shaped pipe having a U shape
that connects the housing-side pipe and the oil
level tank-side pipe,
the U-shaped pipe and the housing-side pipe
are connected such that one of the U-shaped
pipe and the housing-side pipe is inserted into
the other thereof from above or below, and
the U-shaped pipe and the oil level tank-side
pipe are connected such that one of the U-
shaped pipe and the oil level tank-side pipe is

inserted into the other thereof from above or be-
low.

2. The compressor according to Claim 1,
wherein one end of the U-shaped pipe is inserted
into the housing-side pipe from above, and the other
end of the U-shaped pipe is inserted into the oil level
tank-side pipe from above.

3. The compressor according to Claim 2,
wherein an expanded pipe portion having a larger
inner diameter than other portions is provided at an
end portion of the housing-side pipe on a side where
the U-shaped pipe is inserted.

4. The compressor according to any one of Claims 1
to 3,

wherein the U-shaped pipe is disposed to be
curved in a front view, and
the first connection pipe is curved in a top view
such that an angle formed by the housing-side
pipe and the oil level tank-side pipe is an acute
angle.

5. The compressor according to any one of Claims 1
to 4,
wherein the housing-side pipe, the oil level tank-side
pipe, and the U-shaped pipe each have one curved
portion.
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