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(54) ROTARY COMPRESSOR

(567)  Provided is a rotary compressor in which an
amount of oil to be supplied through an oil supply hole
can be properly adjusted with a simple configuration. The
rotary compressor comprises, in a sealed container 10,
a drive motor 20, a first stage rotary compression mech-
anism 30 and a second stage rotary compression mech-
anism 31 that are rotated and driven by rotation of the
drive motor 20, and an intermediate partition plate 32
provided between the first stage rotary compression
mechanism 30 and the second stage rotary compression
mechanism 31. In the intermediate partition plate 32, an
oil supply passage 61 that extends from a center of the
sealed container 10 toward outside is provided, an oil
supply hole 62 that communicates between the oil supply
passage 61 and a second compression chamber 50 of
the second stage rotary compression mechanism 31 is
formed, and the oil supply hole 62 is formed at a position
to be opened in a case where a second roller 53 of the
second stage rotary compression mechanism 31 is at a
position other than a compression stroke.
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Description
Technical Field

[0001] The present invention relates to a rotary com-
pressor, and in particular to a rotary compressor of an
internal intermediate pressure multi-stage (two stages)
rotary compressor comprising first and second rotary
compression elements in a sealed container.

Background Art

[0002] Heretofore, for example, an internal intermedi-
ate pressure multi-stage (two stages) compression rotary
compressor comprising first and second rotary compres-
sion elements has been known.

[0003] Such a rotary compressor has a configuration
including, in a sealed container, a drive motor and first
and second rotary compression mechanisms that are
driven with this drive motor. Refrigerant gas is taken into
a low pressure chamber side of a cylinder through an
intake port of the first rotary compression mechanism,
and compressed by an operation of a roller and a vane
to obtain an intermediate pressure, and the gas is dis-
charged from a high pressure chamber side of the cylin-
der through a discharge port and a discharge muffler into
the sealed container. The intermediate pressure refrig-
erant gas in this sealed container is taken into a low pres-
sure chamber side of the cylinder through an intake port
of the second rotary compression mechanism, and sub-
jected to second stage compression by an operation of
a roller and a vane. Resulting high-temperature high-
pressure refrigerant gas is discharged from the high pres-
sure chamber side to the outside. This technology is dis-
closed.

[0004] In the rotary compressor in which such two-
stage compression is performed, a compressed refriger-
ant is discharged from a second stage compression
chamber directly to the outside of the rotary compressor,
and hence the refrigerant and oil cannot be separated.
Consequently, a mainstream lies in a mechanism on
which an oil separator is externally mounted and in which
oil is returned in a system circuit.

[0005] Therefore, for example, a conventional technol-
ogy is disclosed in which oil separation means for reduc-
ing discharge of oil to the outside of a sealed container
by centrifugal separation is used, so that the oil can be
separated in the rotary compressor (e.g., see Patent Lit-
erature 1).

Citation List
Patent Literature

[0006] Patent Literature 1: Japanese Patent Laid-
Open No. 2012-072716
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Summary of Invention
Technical Problem

[0007] Inatechnology of Patent Literature 1, however,
there is a problem that performance loss due to pressure
bypass is generated in a process of returning oil sepa-
rated in arotary compressor. Generally, in the rotary com-
pressor of a two-stage compression direct discharge
specification, intermediate pressure oil in a sealed con-
tainer is always supplied into compression chambers for
improvement of sealability in a second stage compres-
sion chamber.

[0008] Therefore, there is a problem that an amount of
oil to be discharged from the second stage compression
chamber definitely increases. Furthermore, there is also
a situation where it is difficult to decrease an amount of
oil to be supplied to the second stage compression cham-
ber due to manufacturing process constraint such as
processing accuracy.

[0009] The present invention has been developed in
view of the above described respects, and an object of
the present invention is to provide a rotary compressor
in which an amount of oil to be supplied through an oil
supply hole can be properly adjusted with a simple con-
figuration.

Solution to Problem

[0010] To achieve the above object, according to the
present invention, provided is a rotary compressor com-
prising, in a sealed container, a drive motor, a first stage
rotary compression mechanism and a second stage ro-
tary compression mechanism that are rotated and driven
by rotation of the drive motor, and an intermediate parti-
tion plate provided between the first stage rotary com-
pression mechanism and the second stage rotary com-
pression mechanism, wherein in the intermediate parti-
tion plate, an oil supply passage that extends from a cent-
er of the sealed container toward outside is provided, an
oil supply hole that communicates between the oil supply
passage and a second compression chamber of the sec-
ond stage rotary compression mechanismis formed, and
the oil supply hole is formed at a position to be opened
in a case where a second roller of the second stage rotary
compression mechanism is at a position other than a
compression stroke.

[0011] Consequently, the oil supply hole to be opened
in the case where the second roller is at the position other
than the compression stroke is provided, and hence the
oil supply hole can be held in an opened state or a closed
state in accordance with a crank angle of the second
roller. This makes it possible to adjust an amount of oil
to be supplied through the oil supply hole.

[0012] Note that all contents of Japanese Patent Ap-
plication No. 2018-063470 filed in Japan on March 29,
2018 are included in this description.
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Advantageous Effect of Invention

[0013] Accordingtothe presentinvention, an oil supply
hole is provided to be opened in a case where a second
roller is at a position other than a compression stroke,
and hence the oil supply hole can be held in an opened
state or a closed state in accordance with a crank angle
of the second roller. This makes it possible to adjust an
amount of oil to be supplied through the oil supply hole
with a simple configuration.

Brief Description of Drawings
[0014]

[Figure 1] Fig. 1 is a schematic vertical cross-sec-
tional view showing an embodiment of a rotary com-
pressor according to the present invention.

[Figure 2] Fig. 2 is an enlarged view of the rotary
compressor of the present embodiment.

[Figure 3] Fig. 3is a view showing an example where
an oil supply hole of the present embodiment is
formed at a position having a distance of 20 mm from
a center of a rotary shaft and an angle of 120° from
a second vane.

[Figure 4] Fig. 4 is a view showing an example where
the oil supply hole of the present embodiment is
formed at a position having a distance of 19.2 mm
from the center of the rotary shaft and an angle of
120° from the second vane.

[Figure 5] Fig. 5is a view showing an example where
the oil supply hole of the present embodiment is
formed at a position having a distance of 23.4 mm
from the center of the rotary shaft and an angle of
10° from the second vane.

[Figure 6] Fig. 6 is a view showing an example where
the oil supply hole of the present embodiment is
formed at a position having a distance of 19.5 mm
from the center of the rotary shaft and an angle of
10° from the second vane.

Description of Embodiment

[0015] In a first invention, a rotary compressor com-
prises, in a sealed container, a drive motor, a first stage
rotary compression mechanism and a second stage ro-
tary compression mechanism that are rotated and driven
by rotation of the drive motor, and an intermediate parti-
tion plate provided between the first stage rotary com-
pression mechanism and the second stage rotary com-
pression mechanism, wherein in the intermediate parti-
tion plate, an oil supply passage that extends from a cent-
er of the sealed container toward outside is provided, an
oil supply hole that communicates between the oil supply
passage and a second compression chamber of the sec-
ond stage rotary compression mechanism is formed, and
the oil supply hole is formed at a position to be opened
in a case where a second roller of the second stage rotary

10

15

20

25

30

35

40

45

50

55

compression mechanism is at a position other than a
compression stroke.

[0016] Consequently, the oil supply hole to be opened
inthe case where the second roller is at the position other
than the compression stroke is provided, and hence the
oil supply hole can be held in an opened state or a closed
state in accordance with a crank angle of the second
roller. This makes it possible to adjust an amount of oil
to be supplied through the oil supply hole with a simple
configuration.

[0017] Ina second invention, the oil supply hole is pro-
vided in a range from 0° to 120° on a suction passage
side from a position of a second vane of the second stage
rotary compression mechanism so that the oil supply hole
communicates at a crank angle of the second roller in a
range from 60° to 350°.

[0018] Consequently, the oil supply hole is provided in
the range from 0° to 120° on the suction passage side
from the position of the second vane of the second stage
rotary compression mechanism so that the oil supply hole
communicates at the crank angle of the second roller in
the range from 60° to 350°. Therefore, when the second
roller is at the position other than the compression stroke,
the oil supply hole can be opened. This makes it possible
to adjust the amount of the oil to be supplied through the
oil supply hole.

[0019] Hereinafter, description will be made as to an
embodiment of the present invention with reference to
the drawings.

[0020] Fig. 1 is a schematic vertical cross-sectional
view showing the embodiment of a rotary compressor of
the present invention. Fig. 2 is an enlarged view of the
rotary compressor.

[0021] AsshowninFig. 1 and Fig. 2, a rotary compres-
sor 1 comprises a vertical cylindrical sealed container 10
made of a steel plate, and a lid body 11 is attached to an
upper part of the sealed container 10. In an upper part
of an interior of the sealed container 10, a drive motor 20
is contained.

[0022] Aterminal 12is attached to a center of an upper
surface of the lid body 11, to supply power to the drive
motor 20.

[0023] The drive motor 20 comprises an annular stator
21 attached along an inner peripheral surface of an upper
space of the sealed container 10, and a rotor 22 inserted
and disposed inside the stator 21 with a gap. A rotary
shaft 23 that extends in an axial direction of the sealed
container 10 is attached to a center of the rotor 22.
[0024] The stator 21 comprises a laminate body 24
made of laminated annular electromagnetic steel plates,
and a stator coil 25 wound around the laminate body 24.
Furthermore, the rotor 22 comprises a laminate body 26
made of laminated electromagnetic steel plates, and a
permanent magnet 27 disposed in the laminate body 26.
[0025] In a lower part of the interior of the sealed con-
tainer 10, a first stage rotary compression mechanism
30 rotated and driven by the rotary shaft 23 of the drive
motor 20 and a second stage rotary compression mech-
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anism 31 located on an upper side are arranged. An in-
termediate partition plate 32 is disposed between the first
stage rotary compression mechanism 30 and the second
stage rotary compression mechanism 31.

[0026] An uppersupportmember 33 that closes an up-
per surface opening of the second stage rotary compres-
sion mechanism 31 is disposed above the second stage
rotary compression mechanism 31, and a lower support
member 34 that closes a lower surface opening of the
first stage rotary compression mechanism 30 is disposed
below the first stage rotary compression mechanism 30.
[0027] The first stage rotary compression mechanism
30 comprises a first cylinder 41 including a first compres-
sion chamber 40 to compress a refrigerant therein, a first
eccentric member 42 provided in the first cylinder 41, a
first roller 43 fitted in the first eccentric member 42 to be
eccentrically rotated, and a first vane that abuts on an
outer peripheral surface of the first roller 43 to divide the
first compression chamber 40 in the first cylinder 41 into
alow pressure chamber side and a high pressure cham-
ber side.

[0028] Similarly, the second stage rotary compression
mechanism 31 comprises a second cylinder 51 including
a second compression chamber 50 to compress the re-
frigeranttherein, a second eccentric member 52 provided
in the second cylinder 51, a second roller 53 fitted in the
second eccentric member 52 to be eccentrically rotated,
and a second vane 54 that abuts on an outer peripheral
surface of the second roller 53 to divide the second com-
pression chamber 50 in the second cylinder 51 into a low
pressure chamber side and a high pressure chamber
side.

[0029] In the upper support member 33 and the lower
support member 34, a suction passage (not shown) that
communicates with interiors of the second cylinder 51
and first cylinder 41 in an unshown suction port is pro-
vided, and an upper cover 35 and a lower cover 36 are
provided on an upper surface of the upper support mem-
ber 33 and a lower surface of the lower support member
34, respectively. In the lower surface of the lower support
member 34, an intermediate pressure first stage dis-
charge muffler 37, partially formed in a recess shape, is
provided. Furthermore, in the upper surface of the upper
support member 33, a high pressure second stage dis-
charge muffler 38, partially formed in a recess shape, is
provided.

[0030] Furthermore, in the second stage rotary com-
pression mechanism 31, a suction passage 60 is provid-
ed to communicate from the second compression cham-
ber 50 to the interior of the sealed container 10.

[0031] Additionally, in the intermediate partition plate
32, an oil supply passage 61 is formed to extend from a
center of the sealed container 10 toward outside, and
intermediate pressure oil is supplied to the oil supply pas-
sage 61. In the oil supply passage 61, an oil supply hole
62 is formed to be opened in the second compression
chamber 50 of the second stage rotary compression
mechanism 31.
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[0032] The oil supply hole 62 is formed at a position to
be opened in a case where the second roller 53 is at a
position other than a compression stroke. Specifically,
for example, when a position of the second vane 54 is
set to 0° so that the oil supply hole communicates at a
crank angle of the second roller 53 in a range from 60°
to 350°, the oil supply hole 62 is provided in a range from
10° to 120° on a suction passage 60 side from the second
vane 54. Furthermore, a distance of the oil supply hole
62 from a center ofthe rotary shaft 23 is also appropriately
set.

[0033] Here, the oil supply hole 62 is formed at the
position to be opened in the case where the second roller
53 is at the position other than the compression stroke,
because there is concern that the oil flows backward due
to pressure of compression, if the oil supply hole 62 opens
in a case where the second roller 53 is at a position of
the compression stroke.

[0034] Thus, the angle of the oil supply hole 62 from
the second vane 54 and the distance of the hole from the
center of the rotary shaft 23 are set, so that even in a
case where an eccentric amount of the second roller 53
varies, itis possible to set a period in which the oil supply
hole 62 is opened while the second roller 53 rotates once.
[0035] Note that in the present embodiment, the oil
supply hole 62 is provided in the range from 10° to 120°
on the suction passage 60 side from the second vane
54, but this is not restrictive. That is, the oil supply hole
is provided from 10° on the suction passage 60 side from
the second vane 54, because in consideration of a width
dimension of the second vane 54, the oil supply hole 62
cannot be formed at a position that overlaps with the sec-
ond vane 54. Consequently, the position of the oil supply
hole 62 may be setto arange from 0° to 10° inaccordance
with the width dimension of the second vane 54.

[0036] Fig. 3 is a view showing an example where the
oil supply hole 62 is formed at a position having a distance
of 20 mm from the center of the rotary shaft 23 and an
angle of 120° from the second vane 54. Fig. 4 is a view
showing an example where the oil supply hole 62 is
formed at a position having a distance of 19.2 mm from
the center of the rotary shaft 23 and an angle of 120°
from the second vane 54.

[0037] Fig. 5 is a view showing an example where the
oil supply hole 62 is formed at a position having a distance
of 23.4 mm from the center of the rotary shaft 23 and an
angle of 10° from the second vane 54. Fig. 6 is a view
showing an example where the oil supply hole 62 is
formed at a position having a distance of 19.5 mm from
the center of the rotary shaft 23 and an angle of 10° from
the second vane 54.

[0038] AsshowninFig.3,inacasewhere the oil supply
hole 62 is formed at the position having the distance of
20 mm from the center of the rotary shaft 23 and the
angle of 120° from the second vane 54 and in a case
where the crank angle of the second roller 53 is 0°, the
oil supply hole 62 is closed. Even if the second roller 53
rotates to the crank angle of 180°, the oil supply hole 62
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is closed.

[0039] Then, when the crank angle of the second roller
53 reaches 245°, the oil supply hole 62 starts opening,
and when the crank angle of the second roller 53 is 350°,
the oil supply hole 62 finishes opening.

[0040] Furthermore, asshowninFig.4,inacasewhere
the oil supply hole 62 is formed at the position having the
distance of 19.2 mm from the center of the rotary shaft
23 and the angle of 120° from the second vane 54 and
in a case where the crank angle of the second roller 53
is 0°, the oil supply hole 62 is closed. Even when the
second roller 53 rotates to the crank angle of 180°, the
oil supply hole 62 is closed, and when the crank angle
of the second roller 53 is 285°, the oil supply hole 62
starts opening. Then, when the crank angle of the second
roller 53 is 320°, the oil supply hole 62 finishes opening.
[0041] Additionally, as shownin Fig. 5, in acase where
the oil supply hole 62 is formed at the position having the
distance of 23.4 mm from the center of the rotary shaft
23 and the angle of 10° from the second vane 54 and in
a case where the crank angle of the second roller 53 is
0°, the oil supply hole 62 is closed. When the second
roller 53 rotates to the crank angle of 60°, the oil supply
hole 62 starts opening. Then, when the crank angle of
the second roller 53 is 180°, the oil supply hole 62 is in
an opened state, and when the crank angle of the second
roller 53 reaches 315°, the oil supply hole 62 finishes
opening.

[0042] In addition, as shown in Fig. 6, in a case where
the oil supply hole 62 is formed at the position having the
distance of 19.5 mm from the center of the rotary shaft
23 and the angle of 10° from the second vane 54 and in
a case where the crank angle of the second roller 53 is
0°, the oil supply hole 62 is closed. When the second
roller 53 rotates to the crank angle of 160°, the oil supply
hole 62 starts opening. Then, when the crank angle of
the second roller 53 is 180°, the oil supply hole 62 is in
an opened state, and when the crank angle of the second
roller 53 is 220°, the oil supply hole 62 finishes opening.
[0043] Next, an operation of the present embodiment
will be described.

[0044] Upon driving of the drive motor 20, the rotor 22
is rotated, and the rotary shaft 23 is rotated and driven,
so that the first roller 43 and the second roller 53 are
eccentrically rotated.

[0045] Consequently, low pressure refrigerantgas tak-
eninto thefirstcylinder41is compressed by an operation
of the first roller 43 and the first vane to obtain an inter-
mediate pressure, and is discharged from the first cylin-
der 41 into the sealed container 10. In consequence, the
gas obtains the intermediate pressure in the sealed con-
tainer 10.

[0046] Then, the intermediate pressure refrigerant gas
in the sealed container 10 is taken into the second cyl-
inder 51, the taken intermediate pressure refrigerant gas
is subjected to second stage compression by an opera-
tion of the second roller 53 and the second vane 54, and
the resulting high-temperature high-pressure refrigerant
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gas is discharged.

[0047] At this time, the oil mixed in the refrigerant gas
flows into the oil supply passage 61 of the intermediate
partition plate 32, and flows through the oil supply hole
62 into the second cylinder 51.

[0048] As described above, the oil supply hole 62 is
held in the opened state or a closed state in accordance
with the crank angle of the second roller 53. Consequent-
ly, the oil supply hole 62 is not always opened, and hence
an amount of oil to be supplied through the oil supply
hole 62 can be properly adjusted.

[0049] As described above, in the present embodi-
ment, the rotary compressor comprises, in the sealed
container 10, the drive motor 20, the first stage rotary
compression mechanism 30 and the second stage rotary
compression mechanism 31 that are rotated and driven
by rotation of the drive motor 20, and the intermediate
partition plate 32 provided between the first stage rotary
compression mechanism 30 and the second stage rotary
compression mechanism 31, wherein in the intermediate
partition plate 32, the oil supply passage 61 that extends
from the center of the sealed container 10 toward outside
is provided, the oil supply hole 62 that communicates
between the oil supply passage 61 and the second com-
pression chamber 50 of the second stage rotary com-
pression mechanism 31 is formed, and the oil supply hole
62 is formed at the position to be opened in the case
where the second roller 53 of the second stage rotary
compression mechanism 31 is at the position other than
the compression stroke.

[0050] Consequently, the oil supply hole 62 to be
opened in the case where the second roller 53 is at the
position other than the compression stroke is provided,
and hence the oil supply hole 62 can be held in the
opened state or the closed state in accordance with the
crank angle of the second roller 53. This makes it possible
to adjust the amount of the oil to be supplied through the
oil supply hole 62.

[0051] Furthermore, in the present embodiment, the
oil supply hole 62 is provided in a range from 0° to 120°
on a suction passage 60 side from a position of the sec-
ond vane 54 of the second stage rotary compression
mechanism 31 so that the oil supply hole communicates
at the crank angle of the second roller 53 in a range from
60° to 350°.

[0052] Consequently, the oil supply hole 62 is provided
in the range from 0° to 120° on the suction passage 60
side from the position of the second vane 54 of the second
stage rotary compression mechanism 31 so that the oil
supply hole communicates at the crank angle of the sec-
ond roller 53 in the range from 60° to 350°. Therefore,
when the second roller 53 is at the position other than
the compression stroke, the oil supply hole 62 can be
opened. This makes it possible to adjust the amount of
the oil to be supplied through the oil supply hole 62.
[0053] Note thatthe embodiment of the presentinven-
tion has been described with reference to the drawings,
but the present invention is not limited to the above em-
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bodiment, and can be modified without departing from
the scope of the invention.

Industrial Applicability

[0054] As described above, according to the present
invention, an oil supply hole can be held in an opened
state or a closed state in accordance with a crank angle
of a second roller, and an amount of oil to be supplied
through the oil supply hole can be adjusted with a simple
configuration. Consequently, the invention is suitable as
a rotary compressor.

Reference Signs List
[0055]

1 rotary compressor

10 sealed container

20  drive motor

23  rotary shaft

30 first stage rotary compression mechanism
31  second stage rotary compression mechanism
32 intermediate partition plate

40  first compression chamber

41  first cylinder

42  first eccentric member

43  firstroller

50 second compression chamber

51  second cylinder

52  second eccentric member

53 second roller

54  second vane

60  suction passage

61  oil supply passage

62  oil supply hole

Claims

1. Arotary compressor comprising, in a sealed contain-
er, a drive motor, a first stage rotary compression
mechanism and a second stage rotary compression
mechanism that are rotated and driven by rotation
ofthe drive motor, and an intermediate partition plate
provided between the first stage rotary compression
mechanism and the second stage rotary compres-
sion mechanism, wherein in the intermediate parti-
tion plate, an oil supply passage that extends from
a center of the sealed container toward outside is
provided, an oil supply hole that communicates be-
tween the oil supply passage and a second com-
pression chamber of the second stage rotary com-
pression mechanism is formed, and
the oil supply hole is formed at a position to be
opened in a case where a second roller of the second
stage rotary compression mechanism is at a position
other than a compression stroke.
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2. Therotary compressor according to claim 1, wherein
the oil supply hole is provided in a range from 0° to
120° on a suction passage side from a position of a
second vane of the second stage rotary compression
mechanism so that the oil supply hole communicates
at a crank angle of the second roller in a range from
60° to 350°.

Amended claims under Art. 19.1 PCT

1. (Amended) A rotary compressor comprising, in a
sealed container, a drive motor, a first stage rotary
compression mechanism and a second stage rotary
compression mechanism that are rotated and driven
by rotation of the drive motor, and an intermediate
partition plate provided between the first stage rotary
compression mechanism and the second stage ro-
tary compression mechanism, wherein in the inter-
mediate partition plate, an oil supply passage that
extends from a center of the sealed container toward
outside is provided, an oil supply hole that commu-
nicates between the oil supply passage and a sec-
ond compression chamber of the second stage ro-
tary compression mechanism is formed,
the oil supply hole is formed at a position to be
openedinacase where a second roller of the second
stage rotary compression mechanism is at a position
other than a compression stroke, characterized in
that
the oil supply hole is provided at a position of 120°
on asuction passage side from a position of a second
vane of the second stage rotary compression mech-
anism so that the oil supply hole communicates at a
crank angle of the second roller in a range from 245°
to 350°.

2. (deleted)

Statement under Art. 19.1 PCT

Claim 1 has been amended, and Claim 2 has been
deleted.

The amendment of Claim 1 is limited by adding con-
tents depicted in filed Figure 3 and Figure 4 among mat-
ters described in filed Claim 2.

It is not described in Cited Literature 1 that this con-
figuration is provided.
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FIG.3

CRANK ANGLE 180 deg (BEING CLOSED)

CRANK ANGLE 0 deg (BEING CLOSED)

CRANK ANGLE 245 deg (START OPENING) CRANK ANGLE 350 deg (FINISH OPENING)
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FIG.4

CRANK ANGLE 180 deg (BEING CLOSED)

CRANK ANGLE 0 deg (BEING CLOSED)

CRANK ANGLE 320 deg (FINISH OPENING)

CRANK ANGLE 285 deg (START OPENING)
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FIG.5

CRANK ANGLE 60 deg (START OPENING)

CRANK ANGLE 0 deg (BEING CLOSED)

CRANK ANGLE 315 deg (FINISH OPENING)

CRANK ANGLE 180 deg (BEING OPENED)

1"
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CRANK ANGLE 0 deg (BEING CLOSED) ~ CRANK ANGLE 160 deg (START OPENING)

CRANK ANGLE 180 deg (BEING OPENED)  CRANK ANGLE 220 deg (FINISH OPENING)
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