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(54) COMPRESSOR

(57) In order to provide a compressor wherein the
rigidity of a bearing can be increased and transmission
of heat to a cylinder main body can be reduced, this com-
pressor is equipped with a cylinder main body of a rotary
compression mechanism, an upper bearing (22) provid-
ed on one surface side of the cylinder main body and
supporting a drive shaft, and a muffler plate (42) disposed
on one surface side of the upper bearing (22). The upper
bearing (22) includes: a partition rib (46) formed rising
from one surface of the upper bearing (22) and extending
along the radial direction of the upper bearing (22); a
refrigerant circulation section (38) surrounded by the par-
tition rib (46) and the muffler plate (42), to which refrig-
erant discharged from the cylinder main body circulates,
and a heat-blocking section (39) surrounded by the par-
tition rib (46) and the muffler plate (42) and separated
from the refrigerant circulation section (38) by the parti-
tion rib (46) and the muffler plate (42) to prevent refrig-
erant from circulating thereto.
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Description

Technical Field

[0001] The present invention relates to a compressor
that is applied to an air conditioner and the like, and that
compresses refrigerant and discharges the compressed
refrigerant.

Background Art

[0002] A compression portion of a compressor used in
an air conditioner and the like is driven by an electromag-
netic motor. The electromagnetic motor is constituted of
a rotor and a stator, and the rotor and the compression
portion are connected to each other via a drive shaft (a
shaft). The rotor of the motor rotates, which rotates the
compression portion.
[0003] The compression portion includes a rotary com-
pression mechanism that includes a cylinder main body,
and an upper bearing and a lower bearing that each sup-
port a rotating shaft. Refrigerant taken into a cylinder
chamber formed in the cylinder main body is compressed
by the rotation of a roller in the cylinder chamber, and
then discharged into a muffler (a discharge chamber) via
discharge ports and discharge valves. After that, the re-
frigerant discharged to the muffler is delivered toward the
motor in a sealed container (a housing) of the compres-
sor.
[0004] The muffler is, as described in Patent Document
1 below, almost in a bowl shape, for example, and in-
stalled on the upper bearing so as to cover the discharge
valves. Patent Document 1 discloses the configuration
in which a rib is integrally formed with the upper bearing
serving as a frame, which increases the rigidity of the
frame.

Citation List

Patent Document

[0005] Patent Document 1: Japanese Patent Publica-
tion No. 3301837

Summary of Invention

Technical Problems

[0006] In the above-described rotary compression
mechanism, the refrigerant discharged into the muffler
is compressed in the cylinder chamber and thus has a
high temperature, which heats structural bodies such as
the muffler and the upper bearing while the compressor
is in operation. As a result, the refrigerant taken into the
cylinder chamber, which has a relatively low temperature,
is heated by the upper bearing and the like. Therefore,
the rotary compression mechanism takes in and com-
presses refrigerant having an increased temperature,

which deteriorates efficiency.
[0007] Unlike Patent Document 1, an upper bearing
having no rib formed thereon has low rigidity, which caus-
es resonance at an eigenvalue (about 1 kHz) in a low
frequency region of the upper bearing, for example. As
a result, the bearing and the drive shaft (the shaft) suffer
from elastic deformation and thus noise increases.
[0008] In light of the foregoing, an object of the present
invention is to provide a compressor capable of increas-
ing the rigidity of a bearing and suppressing transmission
of heat to a cylinder main body.

Solution to Problems

[0009] A compressor of the present invention employs
the following solutions to solve the problems described
above.
[0010] The compressor according to the present inven-
tion includes a cylinder main body of a rotary compres-
sion mechanism, a bearing provided on one surface side
of the cylinder main body and supporting a drive shaft,
and a plate portion disposed on one surface side of the
bearing. The bearing includes a wall portion formed rising
from the one surface of the bearing and extending along
the radial direction of the bearing, a refrigerant circulation
section surrounded by the wall portion and the plate por-
tion, the refrigerant circulation section allowing refriger-
ant discharged from the cylinder main body to circulate
thereto, and a heat-blocking section surrounded by the
wall portion and the plate portion and separated from the
refrigerant circulation section by the wall portion and the
plate portion to prevent the refrigerant from circulating
thereto.
[0011] According to this configuration, the heat-block-
ing section to which the refrigerant does not circulate is
formed separated from the refrigerant circulation section
to which the refrigerant circulates. The heat-blocking sec-
tion is separated from the refrigerant circulation section
by the wall portion formed along the radial direction of
the bearing and the plate portion disposed on one surface
side of the bearing. As a result, the heat-blocking section
serves as a heat-blocking space to which heat of the
refrigerant is hardly transmitted. Therefore, temperature
rise of the cylinder main body is suppressed, which can
reduce temperature rise of the refrigerant flowing on the
intake side of the cylinder main body. The refrigerant cir-
culation section receives the refrigerant discharged from
the cylinder main body, and thus provides silencing ef-
fect.
[0012] In addition, the wall portion is formed rising from
one surface of the bearing and extending along the radial
direction of the bearing, which increases the rigidity of
the bearing.
[0013] In order to separate the refrigerant circulation
section and the heat-blocking section from each other,
two wall portions, for example, are provided extending in
different two directions from the center of the bearing.
The angle between the two wall portions or the angle
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between the wall portion and a first rib is preferably less
than 180 degrees. Therefore, the rigidity of the bearing
can be further increased.
[0014] In the above-described invention, the bearing
may further include the first rib that is formed rising from
the one surface of the bearing and extending along the
radial direction of the bearing in the heat-blocking sec-
tion.
[0015] According to this configuration, not only the wall
portion but also the first rib is formed, on one surface of
the bearing, extending along the radial direction of the
bearing. Therefore, the rigidity of the bearing can be in-
creased.
[0016] In the above-described invention, another con-
figuration may be employed in which the number of the
cylinder main body provided is at least two, and the bear-
ing further includes a second rib that is formed rising from
the one surface of the bearing and extending along the
radial direction of the bearing in the refrigerant circulation
section, the refrigerant circulation section is divided into
at least two separated spaces by the second rib, and one
of the separated spaces allows refrigerant to be dis-
charged thereto from one of the cylinder main bodies and
the other separated space allows refrigerant to be dis-
charged thereto from the other cylinder main body.
[0017] According to this configuration, the refrigerant
circulation section to which the refrigerant circulates is
divided into two separate spaces by the second rib. One
of the separated spaces allows the refrigerant to be dis-
charged thereto from one of the cylinder main bodies.
The other separated space allows the refrigerant to be
discharged thereto from the other cylinder main body.
Therefore, the refrigerant discharged from one of the cyl-
inder main bodies and the refrigerant discharged from
the other cylinder main body both circulate in the respec-
tive separated spaces of the refrigerant circulation sec-
tion and are silenced.
[0018] In the above-described invention, another con-
figuration may be employed in which the at least two sep-
arated spaces allow refrigerant to circulate therein, from
one to another, and the plate portion has only one dis-
charge port formed thereon, the discharge port causing
refrigerant to be discharged therethrough from the sep-
arated spaces.
[0019] According to this configuration, the refrigerant
discharged from the one of the cylinder main bodies and
the refrigerant discharged from the other cylinder main
body join each other in the separated spaces of the re-
frigerant circulation section. The joined refrigerant is dis-
charged from the separated spaces via the discharge
port formed on the plate portion. Therefore, providing the
one of the cylinder main bodies and the other cylinder
main body eliminates the need to provide an additional
part for joining the refrigerant outside of the compression
mechanism.
[0020] In the above-described invention, another con-
figuration may be employed in which the second rib has
a notch portion formed thereon to allow the refrigerant to

circulate in the at least two separated spaces, from one
to another, the notch portion being formed by partially
cutting the bearing in the radial direction.
[0021] According to this configuration, the refrigerant
circulates via the notch portion of the second rib, that is,
the refrigerant circulates between the at least two sepa-
rated spaces without lowering the height of the second
rib other than the notch portion. Therefore, the rigidity of
the bearing can be increased in comparison with the con-
figuration in which the height of the second rib is uniformly
lowered along the radial direction of the bearing to circu-
late the refrigerant in the separated spaces, from one to
another.
[0022] In the above-described invention, another con-
figuration may be employed in which the plate portion
has a groove portion formed thereon to allow the refrig-
erant to circulate in the at least two separated spaces,
from one to another, the groove portion being formed at
a position corresponding to the second rib.
[0023] According to this configuration, the refrigerant
circulates via the groove portion formed on the plate por-
tion, that is, the refrigerant circulates between the at least
two separated spaces without lowering the height of the
second rib. Therefore, the rigidity can be increased in
comparison with the configuration in which, to circulate
the refrigerant in the separated spaces from one to an-
other, the height of the second rib is uniformly lowered
along the radial direction of the bearing or the notch por-
tion is partially formed on the second rib.

Advantageous Effects of Invention

[0024] According to the present invention, the rigidity
of the bearing can be increased by the wall portion and
transmission of heat to the cylinder main body can be
reduced. Therefore, temperature rise of the cylinder main
body is suppressed, which can reduce temperature rise
of refrigerant flowing on the intake side of the cylinder
main body.

Brief Description of Drawings

[0025]

FIG. 1 is a vertical cross-sectional view of a com-
pressor according to a first embodiment of the
present invention.
FIG. 2 is a horizontal cross-sectional view of a cyl-
inder main body of the compressor according to the
first embodiment of the present invention.
FIG. 3 is a plan view of an upper bearing and a muffler
plate of the compressor according to the first em-
bodiment of the present invention.
FIG. 4 is a plan view of the upper bearing of the
compressor according to the first embodiment of the
present invention.
FIG. 5 is a vertical cross-sectional view taken along
line V-V in FIG. 3.
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FIG. 6 is a vertical cross-sectional view taken along
line VI-VI in FIG. 4.
FIG. 7 is an outline vertical cross-sectional view of
the upper bearing and the muffler plate of the com-
pressor according to the first embodiment of the
present invention.
FIG. 8 is a plan view of an upper bearing and a muffler
plate of a compressor according to a second embod-
iment of the present invention.
FIG. 9 is a plan view of the upper bearing of the
compressor according to the second embodiment of
the present invention.
FIG. 10 is an outline vertical cross-sectional view of
the upper bearing and the muffler plate of the com-
pressor according to the second embodiment of the
present invention.
FIG. 11 is an outline vertical cross-sectional view of
an upper bearing and a muffler plate of a compressor
according to a first modification of the second em-
bodiment of the present invention.
FIG. 12 is an outline vertical cross-sectional view of
an upper bearing and a muffler plate of a compressor
according to a second modification of the second
embodiment of the present invention.
FIG. 13 is an outline vertical cross-sectional view of
an upper bearing and a muffler plate of a compressor
according to a third modification of the second em-
bodiment of the present invention.
FIG. 14 is a plan view of an upper bearing and a
muffler plate of a compressor according to a fourth
modification of the second embodiment of the
present invention.

Description of Embodiments

First Embodiment

[0026] A compressor 1 according to a first embodiment
of the present invention will be described below with ref-
erence to the drawings. As illustrated in FIG. 1, the multi-
cylinder rotary compressor 1 according to the present
embodiment is provided with a cylindrical sealed contain-
er 2 whose upper and lower portions are respectively
sealed by an upper cover 3 and a lower cover 4. A motor
5 is installed in the upper part of the interior of the sealed
container 2, and a rotary compression mechanism 6 driv-
en by the motor 5 is installed in the lower part of the
sealed container 2.
[0027] A mounting leg 7 is provided on the outer cir-
cumference of the lower portion of the sealed container
2. Further, a discharge piping 8 that penetrates through
the upper cover 3 is provided in the upper portion of the
sealed container 2. The discharge piping 8 discharges a
high-pressure refrigerant gas compressed by the multi-
cylinder rotary compressor 1 toward a refrigeration cycle.
Furthermore, an accumulator 9 is installed on an outer
circumferential portion of the sealed container 2. The ac-
cumulator 9 separates a liquid portion, such as oil and

liquid refrigerant, contained in a low-pressure refrigerant
gas returned from the refrigerating cycle side, and causes
only a gas portion to be taken in by the compression
mechanism 6 via intake piping 10 and 11.
[0028] The motor 5 is provided with a stator 12 and a
rotor 13. The stator 12 is fixedly installed on the inner
circumferential surface of the sealed container 2 by press
fitting and the like. The rotor 13 is connected to and in-
tegrally provided with a drive shaft 14. This configuration
allows a rotational driving force of the rotor 13 to be trans-
mitted to the compression mechanism 6 via the drive
shaft 14. Further, in the lower part of the drive shaft 14,
a first eccentric pin 15 and a second eccentric pin 16 are
provided respectively corresponding to a first roller 24
and a second roller 25 of the rotary compression mech-
anism 6 described below.
[0029] In the present embodiment, the rotary compres-
sion mechanism 6 is of a two-cylinder type, and a first
cylinder chamber 17 and a second cylinder chamber 18
are respectively formed in first and second compression
mechanisms 6A and 6B of the compression mechanism
6. The compression mechanism 6 is further provided with
a first cylinder main body 19, a second cylinder main
body 20, a partition plate (a separator plate) 21, an upper
bearing 22, a lower bearing 23, and the like.
[0030] The first cylinder main body 19 and the second
cylinder main body 20 are fixedly installed inside the
sealed container 2 respectively corresponding to the first
eccentric pin 15 and the second eccentric pin 16 of the
drive shaft 14. The partition plate 21 is interposed be-
tween the first cylinder main body 19 and the second
cylinder main body 20, defining the first cylinder chamber
17 and the second cylinder chamber 18. The upper bear-
ing 22 is provided on the upper surface of the first cylinder
main body 19, defining the first cylinder chamber 17 and
supporting the drive shaft 14. The lower bearing 23 is
provided on the lower surface of the second cylinder main
body 20, defining the second cylinder chamber 18 and
supporting the drive shaft 14.
[0031] The first and second compression mechanisms
6A and 6B are respectively provided with the first roller
24 and the second roller 25 and with blades 28 and 29.
[0032] The first roller 24 and the second roller 25 are
respectively rotatably fitted with the first eccentric pin 15
and the second eccentric pin 16, and rotate inside the
first cylinder chamber 17 and the second cylinder cham-
ber 18. The first eccentric pin 15 and the second eccentric
pin 16 are connected to the drive shaft 14 and rotate
together with the drive shaft 14. The center of gravity of
the second roller 25 fitted with the second eccentric pin
16 is positioned, with respect to an axis of the drive shaft
14, remote from the center of gravity of the first roller 24
fitted with the first eccentric pin 15.
[0033] As illustrated in FIG. 2, the blades 28 and 29
are slidably fitted into blade grooves 26 and 27 provided
in the first cylinder main body 19 and the second cylinder
main body 20, and partition the interior of each of the first
cylinder chamber 17 and the second cylinder chamber
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18 into an intake chamber side and a discharge chamber
side.
[0034] The low-pressure refrigerant gas is taken into
the first cylinder chamber 17 and the second cylinder
chamber 18 of the first and second compression mech-
anisms 6A and 6B, from the intake piping 10 and 11 via
intake ports 30 and 31.
[0035] The refrigerant gas taken into the first cylinder
chamber 17 is compressed by the rotation of the first
roller 24, and then discharged into a later-described re-
frigerant circulation section 38 of the upper bearing 22
via discharge ports and discharge valves (not illustrated).
After that, the refrigerant gas is discharged into a muffler
32. The muffler 32 is almost in a bowl shape, for example,
and installed on the upper bearing 22 so as to cover the
discharge ports and the discharge valves (not illustrated).
The refrigerant gas taken into the second cylinder cham-
ber 18 is compressed by the rotation of the second roller
25, and then discharged into the muffler 32 via discharge
ports and discharge valves. The refrigerant gas dis-
charged into the muffler 32 is discharged into the sealed
container 2, and then delivered to the refrigeration cycle
via the discharge piping 8.
[0036] The first cylinder main body 19, the second cyl-
inder main body 20, the partition plate 21, the upper bear-
ing 22, and the lower bearing 23, which constitute the
compression mechanism 6, are integrally tightened and
fixed by bolts. Further, a bottom portion of the interior of
the sealed container 2 is filled with refrigeration oil 34,
such as PAG oil or POE oil. The refrigeration oil 34 can
be supplied to lubrication parts inside the compression
mechanism 6 via oil supply holes and the like provided
in the drive shaft 14. An appropriate amount of an ex-
treme-pressure agent suitable for each type of oil is add-
ed to the refrigeration oil 34. Note that, because an oil
supply mechanism for the compression mechanism 6
has a typical configuration, a detailed description thereof
is omitted herein.
[0037] A first balance weight 35 is provided on the up-
per surface of the rotor 13, which is one side of the drive
shaft 14 in the axial direction thereof and is a surface
located remote from the compression mechanism 6. Fur-
ther, the center of gravity of the first balance weight 35
is positioned, with respect to the axis of the drive shaft
14, remote from the center of gravity of the first roller 24.
A second balance weight 36 is provided on the lower
surface of the rotor 13, which is the other side of the drive
shaft 14 in the axial direction thereof and is a surface
located adjacent to the compression mechanism 6. Fur-
ther, the center of gravity of the second balance weight
36 is positioned, with respect to the axis of the drive shaft
14, remote from the center of gravity of the second roller
25.
[0038] As a result of the first balance weight 35 and
the second balance weight 36 being provided on the up-
per surface and the lower surface of the rotor 13, a cen-
trifugal force that acts on the first balance weight 35 and
the second balance weight 36 can be balanced against

a centrifugal force that is generated by the rotation of the
first roller 24 and the second roller 25 and acts on the
first roller 24 and the second roller 25.
[0039] The rotor 13 is formed of a plurality of steel
plates insulated from each other and stacked on top of
each other in the axial direction of the drive shaft 14. The
steel plate is an example of a magnetic metal plate, and
may be another magnetic metal plate. The steel plates
stacked on top of each other suppress generation of an
eddy current. The steel plates are arranged such that the
outer surface of the rotor 13 is on the same plane. There-
fore, a gap (also referred to as an air gap) formed between
the stator 12 and the rotor 13 is constant in the circum-
ferential direction. The size of the air gap ranges, for ex-
ample, from a hundred and several ten mm to several
hundred mm in a manner that depends on the size of the
motor 5 and the like.
[0040] The following describes the upper bearing 22
according to the present embodiment with reference to
FIGS. 3 to 6.
[0041] The upper bearing 22 has a disc shape and in-
cludes, in the center thereof, a cylindrical portion 37
through which the drive shaft 14 penetrates. The bottom
surface of the upper bearing 22 is provided in contact
with the upper surface of the first cylinder main body 19.
The outer circumferential surface of the upper bearing
22 is fixed to the sealed container 2.
[0042] The refrigerant circulation section 38 and a
heat-blocking section 39 are formed on the upper surface
of the upper bearing 22 adjacent to the motor 5.
[0043] The refrigerant circulation section 38 is a space
surrounded by a recessed portion 40 and a muffler plate
42. The recessed portion 40 is formed on the upper sur-
face side of the upper bearing 22 in a shape depressed
toward the bottom surface thereof. The muffler plate 42
is installed on the upper surface of the upper bearing 22.
[0044] The heat-blocking section 39 is a space sur-
rounded by a recessed portion 41 and the muffler plate
42. The recessed portion 41 is formed on the upper sur-
face side of the upper bearing 22 in a shape depressed
toward the bottom surface thereof. The recessed portion
41 is formed on a different portion from the recessed
portion 40 included in the refrigerant circulation section
38.
[0045] The muffler plate 42 has a disc shape and in-
cludes, in the center thereof, a through hole 43 through
which a cylindrical portion 37 of the upper bearing 22
penetrates.
[0046] The recessed portions 40 and 41 formed on the
upper surface side of the upper bearing 22, are surround-
ed by an outer peripheral wall 44, a center wall 45, and
partition ribs 46. The outer peripheral wall 44 is almost
parallel to the outer circumferential surface of the upper
bearing 22 and has a circular arc shape. The center wall
45 is almost parallel to the outer circumferential surface
of the cylindrical portion 37 and has a circular arc shape.
[0047] The partition ribs 46 are formed extending in
two different directions from the center side of the upper
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bearing 22 along the radial direction thereof. The partition
ribs 46 are provided between the outer peripheral wall
44 and the center wall 45. The partition ribs 46 are pro-
vided in a projecting manner with respect to the flat plate
surface of the upper bearing 22. This configuration allows
the upper bearing 22 to have the ribs formed on one
surface side thereof along the radial direction, thereby
increasing the rigidity of the upper bearing 22 in compar-
ison with the configuration in which the upper bearing 22
has no ribs.
[0048] In the refrigerant circulation section 38, a dis-
charge port 47 is formed on the upper bearing 22. The
discharge port 47 has a discharge valve (not illustrated)
installed therein. The refrigerant discharged from the first
cylinder chamber 17 is supplied to the refrigerant circu-
lation section 38 via the discharge port 47. The refrigerant
is stored once inside of the refrigerant circulation section
38, and then discharged from the refrigerant circulation
section 38 toward the motor 5 in the sealed container 2
via a discharge port 48 formed on the muffler plate 42.
[0049] The heat-blocking section 39 is separated from
the refrigerant circulation section 38 by the partition ribs
46, therefore, the refrigerant discharged from the first cyl-
inder chamber 17 or the second cylinder chamber 18 is
not supplied to the heat-blocking section 39, unlike the
refrigerant circulation section 38. In addition, no refriger-
ant is introduced from the refrigerant circulation section
38 into the heat-blocking section 39.
[0050] In the heat-blocking section 39, a rib (a first rib)
49 is provided extending along the radial direction of the
upper bearing 22. Therefore, on the upper surface of the
upper bearing 22, at least three rib-like portions including
the two partition ribs 46 projecting and extending along
the radial direction are formed in the circumferential di-
rection. This configuration reinforces the upper surface
of the upper bearing 22 by not only the partition ribs 46
but also the rib 49 in the heat-blocking section 39, thereby
increasing the rigidity of the upper bearing 22. As a result,
a bending mode hardly appears in a low frequency re-
gion, which makes resonance less likely to occur than
the configuration in which two rib-like portions are pro-
vided.
[0051] The rib 49 may have a height so as to extend
from the bottom portion of the recessed portion 41 to the
bottom surface of the muffler plate 42. Alternatively, the
rib 49 may have a height so as not to come into contact
with the bottom surface of the muffler plate 42. Larger
height of the rib 49 can increase the rigidity of the upper
bearing 22.
[0052] The angle between the rib 49 and each of the
adjacent partition ribs 46, or the angle between the par-
tition ribs 46 adjacent to each other is preferably less
than 180 degrees. In this configuration, a bending mode
hardly appears in a low frequency region, which makes
resonance less likely to occur than the configuration in
which the angle is 180 degrees.
[0053] On the upper bearing 22, through holes 50 are
formed on places other than the refrigerant circulation

section 38 and the heat-blocking section 39. Into the
through holes 50, the refrigerant flows from the second
cylinder chamber 18. The refrigerant passed through the
through holes 50 is discharged into the muffler 32.
[0054] On the upper bearing 22, a plurality of bolt holes
51 are formed. The bolt holes 51 have bolts penetrating
therethrough, the bolts passing through the muffler plate
42, the first cylinder main body 19 and the second cylinder
main body 20, the partition plate 21, the upper bearing
22 and the lower bearing 23. All these members are tight-
ened together by the bolts.
[0055] According to the present embodiment, as illus-
trated in FIG. 7, in the upper bearing 22, the heat-blocking
section 39 in which the refrigerant does not circulate is
formed separated from the refrigerant circulation section
38 in which the refrigerant circulates. The heat-blocking
section 39 is separated from the refrigerant circulation
section 38 by the partition ribs 46 formed along the radial
direction of the upper bearing 22, the muffler plate 42
installed on the upper surface side of the upper bearing
22, and the like. In the heat-blocking section 39, air or
refrigerant oil is present having lower temperatures than
the refrigerant discharged from the first cylinder chamber
17. This configuration allows the heat-blocking section
39 to serve as a heat-blocking space to which the heat
of the refrigerant is hardly transmitted. FIG. 7 is an outline
vertical cross-sectional view of the upper bearing and the
muffler plate of the compressor according to the present
embodiment.
[0056] The heat-blocking section 39 can therefore sup-
press the temperature rises of the first and second com-
pression mechanisms 6A and 6B caused by the refrig-
erant discharged from the first cylinder chamber 17 or
the refrigerant on the motor 5 side. Furthermore, the heat-
blocking section 39 can reduce the temperature rise of
the refrigerant taken into the first cylinder chamber 17 or
the second cylinder chamber 18. The refrigerant circula-
tion section 38 temporarily stores therein the refrigerant
discharged from the first cylinder chamber 17, which re-
duces the noise generated when discharging the refrig-
erant and thus provides silencing effect.

Second Embodiment

[0057] The following describes a compressor accord-
ing to a second embodiment of the present invention with
reference to FIGS. 8 to 10. Because the structural mem-
bers are the same as those of the first embodiment, a
detailed description thereof will be omitted.
[0058] In the above-described first embodiment, the
configuration in which no rib is formed in the refrigerant
circulation section 38 has been described. But the
present invention is not limited to this configuration. In
the present embodiment, a rib (a second rib) 52 is formed
in the refrigerant circulation section 38.
[0059] Specifically, the rib 52 is formed in the refriger-
ant circulation section 38 along the radial direction of the
upper bearing 22. Therefore, on the upper surface of the
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upper bearing 22, rib-like portions projecting and extend-
ing along the radial direction of the upper bearing 22 in-
cluding not only the partition ribs 46 and the rib 49 in the
heat-blocking section 39, but also the rib 52 in the refrig-
erant circulation section 38 are formed. Therefore, on the
upper surface of the upper bearing 22, at least four rib-
like portions projecting and extending along the radial
direction are formed in the circumferential direction. This
configuration increases the rigidity of the upper bearing
22. As a result, a bending mode hardly appears at a low
frequency, which makes resonance less likely to occur
than the configuration in which two or three rib-like por-
tions are provided.
[0060] The rib 52 formed in the refrigerant circulation
section 38 has a height so as not to come into contact
with the muffler plate 42. This configuration allows the
refrigerant to circulate through the refrigerant circulation
section 38, although the rib 52 is formed therein.
[0061] The refrigerant circulation section 38 is divided
into a first separated space 38A and a second separated
space 38B with the rib 52 interposed therebetween.
[0062] On the upper bearing 22, a discharge port 53
is formed in the first separated space 38A and a dis-
charge port 54 is formed in the second separated space
38B in the refrigerant circulation section 38. The dis-
charge port 53 formed in the first separated space 38A
has a discharge valve (not illustrated) installed therein.
Via the discharge port 53, the refrigerant discharged from
the first cylinder chamber 17 is supplied to the first sep-
arated space 38A. Via the discharge port 54, the refrig-
erant discharged from the second cylinder chamber 18
is supplied to the second separated space 38B.
[0063] The muffler plate 42 has a discharge port 55
formed on the first separated space 38A side thereof.
[0064] The refrigerant is stored once in the first sepa-
rated space 38A and second separated space 38B of the
refrigerant circulation section 38. The refrigerant stored
in the second separated space 38B flows into the first
separated space 38A, and then joins the refrigerant
stored therein. Subsequently, the joined refrigerant is dis-
charged from the first separated space 38A toward the
motor 5 in the sealed container 2 via the discharge port
55 formed on the first separated space 38A side of the
muffler plate 42.
[0065] The discharge port 55, which is formed only one
on the muffler plate 42, may be formed on the side of the
second separated space 38B rather than the side of the
first separated space 38A. In this configuration, the re-
frigerant flows from the first separated space 38A to the
second separated space 38B.
[0066] According to the present embodiment, the re-
frigerant discharged from the first cylinder chamber 17
and the refrigerant discharged from the second cylinder
chamber 18 join in the refrigerant circulation section 38,
which eliminates the need to provide an additional part
for joining the refrigerant outside of the upper bearing 22.
[0067] According to the present embodiment, the re-
frigerant from the second cylinder chamber 18 is intro-

duced to the second separated space 38B. This config-
uration increases the number of steps of the muffler, un-
like the first embodiment in which the refrigerant passes
through the through holes 50 on the upper bearing 22 as
is and discharged to the outside. Therefore, the compres-
sor according to the present embodiment has an in-
creased silencing effect.
[0068] Furthermore, according to the present embod-
iment, as illustrated in FIG. 10, in the upper bearing 22,
the heat-blocking section 39 in which the refrigerant does
not circulate is formed separated from the refrigerant cir-
culation section 38 in which the refrigerant circulates. The
heat-blocking section 39 is separated from the refrigerant
circulation section 38 by the partition ribs 46 formed along
the radial direction of the upper bearing 22, the muffler
plate 42 installed on the upper surface side of the upper
bearing 22, and the like. In the heat-blocking section 39,
air or refrigerant oil is present having lower temperatures
than the refrigerant discharged from the first cylinder
chamber 17 or the second cylinder chamber 18. This
configuration allows the heat-blocking section 39 to serve
as a heat-blocking space to which the heat of the refrig-
erant is hardly transmitted.
[0069] The heat-blocking section 39 can therefore sup-
press the temperature rises of the first and second com-
pression mechanisms 6A and 6B caused by the refrig-
erant discharged from the first cylinder chamber 17 or
the second cylinder chamber 18, and the refrigerant on
the motor 5 side. Furthermore, the heat-blocking section
39 can reduce the temperature rise of the refrigerant tak-
en into the first cylinder chamber 17 or the second cylin-
der chamber 18.
[0070] In the above-described example, the configu-
ration is employed in which the refrigerant discharged
from the second cylinder chamber 18 is supplied to the
second separated space 38B. But the present invention
is not limited to this example. For example, another con-
figuration may be employed in which the refrigerant dis-
charged from the second cylinder chamber 18 is not sup-
plied to the refrigerant circulation section 38; the upper
bearing 22, as illustrated in FIG. 11, has a discharge port
56 formed only at the second separated space 38B; via
the discharge port 56, the refrigerant discharged from
the first cylinder chamber 17 is supplied to the second
separated space 38B.
[0071] The muffler plate 42 has a discharge port 57
formed on the first separated space 38A side thereof.
[0072] This configuration causes the refrigerant to be
stored once in the second separated space 38B of the
refrigerant circulation section 38 and then flow to the first
separated space 38A. Subsequently, the refrigerant is
discharged from the first separated space 38A toward
the motor 5 in the sealed container 2 via the discharge
port 57 formed on the first separated space 38A side of
the muffler plate 42.
[0073] The refrigerant from the second cylinder cham-
ber 18 is, in the same manner as the first embodiment,
not stored in the refrigerant circulation section 38 and
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passes through the through holes (not illustrated) on the
upper bearing 22 as is, and discharged to the motor 5
side in the sealed container 2.
[0074] In the above-described embodiment, the con-
figuration is employed in which the rib 52 is provided
along the radial direction of the upper bearing 22 and has
a height so as not to come into contact with the muffler
plate 42. But the present invention is not limited to this
configuration. For example, another configuration may
be employed in which the rib 52, as illustrated in FIG. 12,
has a notch portion 58 formed thereon, the notch portion
58 being formed by cutting a part of the rib 52 in the radial
direction and the remaining part of the rib 52 having a
height so as to come into contact with the muffler plate
42. In this configuration, the refrigerant circulates be-
tween the first separated space 38A and the second sep-
arated space 38B via the notch portion 58 formed on the
rib 52.
[0075] According to this modification, the rigidity of the
upper bearing 22 can be increased in comparison with
the configuration in which the height of the rib 52 is uni-
formly lowered along the radial direction of the upper
bearing 22. In addition, the muffler plate 42 and the rib
52 come into contact with each other, which hardly caus-
es deformation in the muffler plate 42 formed in a planar
shape, allowing a flow path area to be constantly ensured
for a long time and also increasing the reliability. Further-
more, this configuration can readily reduce the area
through which the refrigerant circulates between the first
separated space 38A and the second separated space
38B, thereby increasing silencing effect.
[0076] In addition, in the above-described embodi-
ment, the configuration in which the height of the rib 52
is lowered or the notch portion 58 is partially formed on
the rib 52 to circulate the refrigerant has been described.
But the present invention is not limited to this configura-
tion. For example, another configuration, as illustrated in
FIG. 13, may be employed in which on a surface on the
refrigerant circulation section 38 side of the muffler plate
42, a groove portion 59 is formed at the position corre-
sponding to the rib 52. The groove portion 59 and the rib
52 are separated from each other, which allows the re-
frigerant to circulate between the groove portion 59 and
the rib 52.
[0077] According to this modification, the refrigerant
circulates between the first separated space 38A and the
second separated space 38B via the groove portion 59
formed on the muffler plate 42, which eliminates the need
to lower the height of the rib 52. Therefore, the rigidity of
the upper bearing 22 can be increased in comparison
with the configuration in which the height of the rib 52 is
uniformly lowered along the radial direction of the upper
bearing 22 or the notch portion 58 is partially formed on
the rib 52.
[0078] In addition, the groove portion 59 formed on the
muffler plate 42 may be formed by bending an area cor-
responding to the groove portion 59 of the muffler plate
42 that is formed of a thin plate. In this configuration, the

rigidity of the muffler plate 42 can be increased in com-
parison with the configuration in which the muffler plate
42 does not have the groove portion 59. In addition, the
muffler plate 42 and the upper bearing 22 are tightened
together by bolts, which can also increase rigidity of the
combination of the muffler plate 42 and the upper bearing
22.
[0079] The groove portion formed on the muffler plate
42 may be formed with a method other than bending. For
example, the groove portion may be formed in a concave
shape by digging into the muffler plate 42 having a plate
shape at the area corresponding to the groove portion.
[0080] Furthermore, in the above-described embodi-
ment, the configuration in which with the first separated
space 38A and the second separated space 38B provid-
ed in the refrigerant circulation section 38, the refrigerant
circulates between the first separated space 38A and the
second separated space 38B has been described. But
the present invention is not limited to this configuration.
The rib 52 may be provided in contact with the muffler
plate 42 throughout the radial direction of the upper bear-
ing 22. That is, the first separated space 38A and the
second separated space 38B may be separated from
each other by the rib 52.
[0081] In this configuration, the upper bearing 22, as
illustrated in FIG. 9, has the discharge ports 53 and 54
formed in the first separated space 38A and the second
separated space 38B, respectively, of the refrigerant cir-
culation section 38. The discharge port 53, which is
formed in the first separated space 38A, has a discharge
valve installed therein.
[0082] In addition, the muffler plate 42, as illustrated in
FIG. 14, has discharge ports 60 and 61 formed on the
first separated space 38A side and the second separated
space 38B side, respectively.
[0083] Via the discharge port 53, the refrigerant dis-
charged from the first cylinder chamber 17 is supplied to
the first separated space 38A of the refrigerant circulation
section 38 and stored once therein. The refrigerant is
then discharged from the first separated space 38A to-
ward the motor 5 in the sealed container 2 via the dis-
charge port 60 formed on the first separated space 38A
side of the muffler plate 42. In addition, via the discharge
port 54, the refrigerant discharged from the second cyl-
inder chamber 18 is supplied to the second separated
space 38B of the refrigerant circulation section 38 and
stored once therein. The refrigerant is then discharged
from the second separated space 38B toward the motor
5 in the sealed container 2 via the discharge port 61
formed on the second separated space 38B side of the
muffler plate 42.
[0084] On this occasion, the refrigerant does not cir-
culate between the first separated space 38A and the
second separated space 38B. Also in this configuration,
the refrigerant is stored in the first separated space 38A
and the second separated space 38B, thereby providing
silencing effect.
[0085] Note that although in the above-described em-
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bodiment, the configuration in which the muffler 32 is
installed has been described, the present invention is not
limited to this configuration, and a configuration in which
the muffler 32 is not installed can be employed. In addi-
tion, in the above-described embodiment, the configura-
tion in which the multi-cylinder rotary compressor has a
plurality of compression mechanisms has been de-
scribed. But a configuration in which the multi-cylinder
rotary compressor has a single compression mechanism
may be employed.

Reference Signs List

[0086]

1 Compressor
2 Sealed container
5 Motor
6 Compression mechanism
6A First compression mechanism
6B Second compression mechanism
8 Discharge piping
9 Accumulator
10, 11 Intake piping
12 Stator
13 Rotor
14 Drive shaft
17 First cylinder chamber
18 Second cylinder chamber
19 First cylinder main body (Cylinder main body, One
cylinder main body)
20 Second cylinder main body (Cylinder main body,
Other cylinder main body)
21 Partition plate
22 Upper bearing (Bearing)
23 Lower bearing
30, 31 Intake port
32 Muffler
37 Cylindrical portion
38 Refrigerant circulation section
38A First separated space (Separated space, One
separated space)
38B Second separated space (Separated space,
Other separated space)
39 Heat-blocking section
40, 41 Recessed portion
42 Muffler plate (Plate portion)
43, 50 Through hole
44 Outer peripheral wall
45 Center wall
46 Partition rib (Wall portion)
47, 48 Discharge port
49 Rib (First rib)
51 Bolt hole
52 Rib (Second rib)
53, 54, 55, 56, 57 Discharge port
58 Notch portion
59 Groove portion

60, 61 Discharge port

Claims

1. A compressor comprising:

a cylinder main body of a rotary compression
mechanism;
a bearing provided on one surface side of the
cylinder main body and supporting a drive shaft;
and
a plate portion disposed on one surface side of
the bearing, wherein
the bearing includes:

a wall portion formed rising from the one
surface of the bearing and extending along
a radial direction of the bearing;
a refrigerant circulation section surrounded
by the wall portion and the plate portion, the
refrigerant circulation section allowing re-
frigerant discharged from the cylinder main
body to circulate thereto; and
a heat-blocking section surrounded by the
wall portion and the plate portion, and sep-
arated from the refrigerant circulation sec-
tion by the wall portion and the plate portion
to prevent the refrigerant from circulating
thereto.

2. The compressor according to claim 1, wherein the
bearing further includes a first rib that is formed rising
from the one surface of the bearing and extending
along the radial direction of the bearing in the heat-
blocking section.

3. The compressor according to claim 1 or 2, wherein:

the number of the cylinder main body provided
is at least two;
the bearing further includes a second rib that is
formed rising from the one surface of the bearing
and extending along the radial direction of the
bearing in the refrigerant circulation section;
the refrigerant circulation section is divided into
at least two separated spaces by the second rib;
and
one of the separated spaces allows refrigerant
to be discharged thereto from one of the cylinder
main bodies and the other separated space al-
lows refrigerant to be discharged thereto from
the other cylinder main body.

4. The compressor according to claim 3, wherein:

the at least two separated spaces allow refrig-
erant to circulate therein, from one to another;
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and
the plate portion has only one discharge port
formed thereon, the discharge port causing re-
frigerant to be discharged therethrough from the
separated spaces.

5. The compressor according to claim 3 or 4, wherein
the second rib has a notch portion formed thereon
to allow the refrigerant to circulate in the at least two
separated spaces, from one to another, the notch
portion being formed by partially cutting the bearing
in the radial direction.

6. The compressor according to claim 3 or 4, wherein
the plate portion has a groove portion formed thereon
to allow the refrigerant to circulate in the at least two
separated spaces, from one to another, the groove
portion being formed at a position corresponding to
the second rib.
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