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Description
[TECHNICAL FIELD]

[0001] The present invention relates to a two-cylinder
rotary compressor used in an air conditioner, a freezing
machine, a blower and a water heater.

[BACKGROUND TECHNIQUE]

[0002] A-rotary compressoris widely used in an electric
appliance such as an air conditioner, a heating system
and a water heater. As one of methods for enhancing
efficiency of the rotary compressor, there is proposed a
technique for suppressing deterioration of efficiency
caused when refrigerant (sucked refrigerant) sucked into
acompression chamber receives heat from environment,
i.e., suppressing so-called heat loss.

[0003] A rotary compressor of patent document 1 has
a hermetic space in a suction-side portion of a cylinder
as means for suppressing heat-reception of sucked re-
frigerant. This hermetic space restrains heat from being
transmitted from high temperature refrigerant in a her-
metic container to an inner wall of the cylinder.

[0004] Patent document 2 (corresponding to the con-
tent of the preamble of Claim 1) discloses a rotary com-
pressor which is equipped with an end plate member, a
muffler chamber formed on the end plate member, and
a stagnation space formed in the muffler chamber. A pas-
sage communicating the stagnation space and the muf-
fler chamber with another part is formed.

[PRIOR ART DOCUMENT]
[PATENT DOCUMENT]
[0005]
[PATENT DOCUMENT 1] Japanese Patent Applica-
tion Laid-open No.H2-140486
[PATENT DOCUMENT 2] Japanese Patent Applica-
tion Laid-open No. 2009-002299
[SUMMARY OF THE INVENTION]
[PROBLEM TO BE SOLVED BY THE INVENTION]
[0006] However, it is not always easy to form a her-
metic spacein acylinderasin patentdocument 1. Hence,
another technique capable of effectively suppress the
heat-reception of sucked refrigerant is desired.

[MEANS FOR SOLVING THE PROBLEM]

[0007] To solve the conventional problem, a rotary
compressor of the presentinvention is defined in claim 1.
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[EFFECT OF THE INVENTION]

[0008] According to the present invention, the thick
section of the end plate member of the discharged refrig-
erant space which requires high rigidity in the vicinity of
the discharge valve is made thick, and the thick section
of the end plate member forming an oil retaining section
which is filled with oil having lower temperature than dis-
charged refrigerant and oil in the oil reservoir and which
is required to exert an heat-insulating effect in the vicinity
of sucked refrigerant is made thin on the other hand.
Therefore, it is possible to realize, at the same time, both
reduction in material cost and enhancement of the heat-
insulating effect caused by increasing the thickness of
the oil retaining section. Especially, in the present inven-
tion, since a location where the heat-insulating effect is
enhanced directly influences heat-reception of the
sucked refrigerant, this effect is great.

[0009] Also when the change of the thickness of the
end plate (bearing) member carried out in the present
invention is applied to the end plate (bearing) member
which does not have the oil retaining section and which
entirely becomes a refrigerant discharge space, itis pos-
sible to reduce the thickness of the end plate (bearing)
member which relates to heat-reception of the sucked
refrigerant. However, refrigerant and sucked refrigerant
in the discharge space which are heated to the highest
temperature in the compressor deliver and receive heat
through the end plate (bearing) member which is formed
thin, heat-reception loss is increased by contraries.

[BRIEF DESCRIPTION OF THE DRAWINGS]
[0010]

Fig. 1is a vertical sectional view of a rotary compres-
sor according to an embodiment of the present in-
vention;

Fig. 2 is a transverse sectional view of the rotary
compressor shown in Fig. 1 taken along line lIA-IIA;
Fig. 3 is a transverse sectional view of the rotary
compressor shown in Fig. 1 taken along line 11B-IIB;
Fig. 4 is an enlarged sectional view showing a posi-
tion of a communication passage of the rotary com-
pressor;

Fig. 5 is a bottom view of a lower bearing member
of the rotary compressor;

Fig. 6 is a schematic diagram showing thickness var-
iation between u and v;

Fig. 7 is a schematic diagram showing thickness var-
iation between u and v; and

Fig. 8 is a schematic diagram showing thickness var-
iation between u and v.

[EXPLANATION OF SYMBOLS]

[0011]



7p
7s
7t

w

10
11
13
14
15
16
17
18
19
20
21
22
25
25a
25b
26
26a
26b
28
30
32
33
34
35
36
37
38
40
41
43
44
46
51, 52
53
100
102
H1
H2
H3

3 EP 2 873 863 B1 4

hermetic container

motor

first compressing block
shaft

first eccentric portion
second eccentric portion
first cylinder

upper bearing member (first end plate mem-
ber)

lower bearing member (second end plate
member)

communication passage
thick section

thick section

thick section

first piston

first closing member
second closing member
discharge pipe

interior space

first suction pipe

second cylinder

second suction pipe
stator

rotor

first suction port

second suction port
terminal

oil reservoir

first cylinder chamber
first suction chamber
first discharge chamber
second cylinder chamber
second suction chamber
second discharge chamber
second piston

second compressing block
first vane

second vane

first vane groove

second vane groove

first spring

second spring

middle plate

first discharge port
second discharge port
first discharge valve
second discharge valve
penetrating flow path
refrigerant discharge space
oil retaining section
rotary compressor
compressing mechanism
first reference plane
second reference plane
third reference plane
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[MODE FOR CARRYING OUT THE INVENTION]

[0012] A first aspect of the invention provides a rotary
compressor comprising: a hermetic container having an
oil reservoir; a cylinder placed in the hermetic container;
a piston placed in the cylinder; an end plate member
mounted on the cylinder to form a cylinder chamber be-
tween the cylinder and the piston; a vane which partitions
the cylinder chamber into a suction chamber and a dis-
charge chamber; a suction port for guiding refrigerant to
be compressed into the suction chamber; a discharge
port which is formed in the end plate member and which
discharges compressed refrigerant from the discharge
chamber; and a zone which is provided on the end plate
member and which forms, together with the end plate
member, a refrigerant discharge space in which the re-
frigerant discharged from the discharge chamber through
the discharge port can stay; in which the end plate mem-
ber is provided with a recess on the same side as the
suction port as viewed from a reference plane which in-
cludes a center of the vane and a center axis of the cyl-
inder when the vane most projects toward the center axis
of the cylinder, and a portion of oil stored in the oil res-
ervoir enters the recess, thereby forming an oil retaining
section, wherein the discharge port is provided with a
discharge valve which restrains the refrigerant from re-
versely flowing from the refrigerant discharge space into
the discharge chamber, and a thick section of a portion
of the end plate (bearing) member between the refriger-
ant discharge space and the cylinder chamber is made
thicker than a minimum thick section of the end plate
(bearing) member between the oil retaining section and
the cylinder chamber. According to this, it is possible to
enhance rigidity of the end plate (bearing) on the side of
the discharged refrigerant space where the discharge
valve is provided, and the sucked refrigerant can receive
heat. The oil retaining section does not influence rigidity
in the vicinity of the discharge valve. By reducing the
thickness of the end plate (bearing) member, capacity of
the oil retaining section is increased, and it is possible to
enhance the heat-insulating effect and to suppress the
heat-reception of the sucked refrigerant.

[0013] Preferably in the rotary compressor of the in-
vention, the hermetic container is filled with the oil or the
refrigerant having substantially the same pressure as dis-
charge pressure of the refrigerant. According to this, tem-
perature of the entire operating hermetic container rises
to substantially the same temperature as the discharged
refrigerant, and the heat-insulating effect of the sucked
refrigerant of the first invention is more remarkably ex-
erted.

[0014] Preferably in the rotary compressor of the in-
vention, the thick section of the end plate member be-
tween the oil retaining section and the cylinder chamber
forms the minimum thick section at a position close to
the suction port. According to this, arate of heat-reception
reducing effect of the sucked refrigerant to the rigidity
reduction of the end plate member forming the oil retain-
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ing section can be increased. Therefore, it is possible to
realize a rotary compressor having higher quality and
higher performance.

[0015] Preferably in the rotary compressor of the in-
vention a thickness of the thick section of the end plate
member between the oil retaining section and the cylin-
der chamber becomes thinner toward the suction port.
According to this, a ratio of heat-reception reduction ef-
fect of the sucked refrigerant by the oil retaining section
can be enhanced to the maximum extent.

[0016] Preferably in the rotary compressor of the in-
vention the end plate member is made of sintered mate-
rial. According to this, it is possible to freely select the
thickness of the end plate member at a location of the
discharged refrigerant space and at a location of the oil
retaining section, and it is possible to inexpensively re-
alize the effect of the invention without increasing costs.
Further, the sintered material has a large number of fine
cavities therein, and the heat-insulating effect of the sin-
tered material itself and the heat insulating configuration
of the present invention can form a synergetic effect.
[0017] Preferably in the rotary compressor of the in-
vention the end plate member is made of forged material.
According to this, it is possible to adjust, at a forging
stage, a thickness of the end plate member at a location
of the discharged refrigerant space and a location of the
oil retaining section. Therefore, as compared with a case
where molded material is machined, it is possible to in-
expensively realize the effect of the present invention
without largely increasing costs.

[0018] Preferably in the rotary compressor of the in-
vention the refrigerant is high pressure refrigerant, e.g.,
carbon dioxide. According to this, in the conventional
technique, temperature of the compressor rises and
heat-reception of the sucked refrigerant is increased, but
in the present invention, since the oil retaining section
having a higher heat-insulating effect insulates, it is pos-
sible to more remarkably suppress the heat-reception of
the sucked refrigerant, and to provide an efficient com-
pressor.

[0019] An embodiment of the present invention will be
described below with reference to the drawings. The in-
vention is not limited to the embodiment.

(Embodiment)

[0020] As shown in Fig. 1, a rotary compressor 100 of
the embodiment includes a hermetic container 1, a motor
2, a compressing mechanism 102 and a shaft 4. The
compressing mechanism 102 is placed at a lower loca-
tion in the hermetic container 1. The motor 2 is placed in
the hermetic container 1 at a location above the com-
pressing mechanism 102. The compressing mechanism
102 and the motor 2 are connected to each other through
the shaft 4. A terminal 21 for supplying electricity to the
motor 2 is provided on an upper portion of the hermetic
container 1. An oil reservoir 22 for retaining lubricant oil
is formed in a bottom of the hermetic container 1.
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[0021] The motor 2 is composed of a stator 17 and a
rotor 18. The stator 17 is fixed to an inner wall of the
hermetic container 1. The rotor 18 is fixed to the shaft 4.
The rotor 18 and the shaft 4 are driven and rotated by
the motor 2.

[0022] The upper portion of the hermetic container 1
is provided with a discharge pipe 11. The discharge pipe
11 penetrates the upper portion of the hermetic container
1 and opens toward an interior space 13 of the hermetic
container 1. The discharge pipe 11 functions as a dis-
charge flow path through which refrigerant compressed
by the compressing mechanism 102 is introduced to out-
side of the hermetic container 1. When the rotary com-
pressor 100 operates, the interior space 13 of the her-
metic container 1 is filled with compressed refrigerant.
That is, the rotary compressor 100 is a high pressure
shell-type compressor. According to the high pressure
shell-type rotary compressor 100, since it is possible to
cool the motor 2 by refrigerant, it is possible to expect
that motor efficiency is enhanced. However, according
to the high pressure shell-type compressor, on the other
hand, temperature of the hermetic container 1 and tem-
perature of the compressing mechanism 102 itself are
substantially equal to discharge temperature, i.e., the
temperature of the hermetic container 1 and the temper-
ature of the compressing mechanism 102 itself are high.
Therefore, heat-reception of sucked refrigerant is prone
to occur.

[0023] The compressing mechanism 102 is operated
by the motor 2 to compress refrigerant. More specifically,
the compressing mechanism 102 includes a first com-
pressing block 3, a second compressing block 30, an
upper bearing member 6, a lower bearing member 7, a
middle plate 38, a first closing member 9 (first muffler
member) and a second closing member 10 (second muf-
fler member). Refrigerantis compressed by the first com-
pressing block 3 or the second compressing block 30.
The first compressing block 3 and the second compress-
ing block 30 are immersed in oil stored in the oil reservoir
22. In this embodiment, the first compressing block 3 is
composed of parts which are in common with parts con-
figuring the second compressing block 30. Therefore, the
first compressing block 3 has the same suction capacity
as that of the second compressing block 30.

[0024] As shown in Fig. 2, the first compressing block
3 is composed of a first cylinder 5, a first piston 8, a first
vane 32, a first suction port 19, a first discharge port 40
and a first spring 36. As shown in Fig. 3, the second
compressing block 30 is composed of a second cylinder
15, a second piston 28, a second vane 33, a second
suction port 20, a second discharge port41 and a second
spring 37. The first cylinder 5 and the second cylinder 15
are concentrically placed.

[0025] The shaft 4 includes a first eccentric portion 4a
and a second eccentric portion 4b. The first eccentric
portion 4a and the second eccentric portion 4b project
outward in aradial direction of the shaft 4. The first piston
8 and the second piston 28 are placed in the first cylinder
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5 and the second cylinder 15, respectively. In the first
cylinder 5, the first piston 8 is mounted on the first ec-
centric portion 4a. In the second cylinder 15, the second
piston 28 is mounted on the second eccentric portion 4b.
A first vane groove 34 and a second vane groove 35 are
formed in the first cylinder 5 and the second cylinder 15,
respectively. A position of the first vane groove 34 match-
es with a position of the second vane groove 35 in a
rotation direction of the shaft 4. The first eccentric portion
4a projects in a direction which is 180° opposite from a
projecting direction of the second eccentric portion 4b.
Thatis, a phase difference between the first piston 8 and
the second piston 28 is 180°. This configuration exerts
an effect for reducing vibration and noise.

[0026] The upper bearing member 6 (first end plate
member) is mounted on the first cylinder 5 such that a
first cylinder chamber 25 is formed between an inner pe-
ripheral surface of the first cylinder 5 and an outer pe-
ripheral surface of the first piston 8. The lower bearing
member 7 (second end plate member) is mounted on the
second cylinder 15 such that a second cylinder chamber
26 is formed between an inner peripheral surface of the
second cylinder 15 and an outer peripheral surface of
the second piston 28. More specifically, the upper bear-
ing member 6 is mounted on an upper portion of the first
cylinder 5, and the lower bearing member 7 is mounted
on a lower portion of the second cylinder 15. The middle
plate 38 is placed between the first cylinder 5 and the
second cylinder 15.

[0027] The first suction port 19 and the second suction
port 20 are formed in the first cylinder 5 and the second
cylinder 15, respectively. The first suction port 19 and
the second suction port 20 open toward the first cylinder
chamber 25 and the second cylinder chamber 26, re-
spectively. A first suction pipe 14 and a second suction
pipe 16 are connected to the first suction port 19 and the
second suction port 20, respectively.

[0028] The first discharge port 40 and the second dis-
charge port 41 are formed in the upper bearing member
6 and the lower bearing member 7, respectively. The first
discharge port 40 and the second discharge port41 open
toward the first cylinder chamber 25 and the second cyl-
inder chamber 26, respectively. The first discharge port
40 is provided with a first discharge valve 43 to open and
close the first discharge port 40. The second discharge
port 41 is provided with a second discharge valve 44 to
open and close the second discharge port 41.

[0029] The first vane 32 (blade) is placed in the first
vane groove 34 suchthatthe firstvane 32 can slide there-
in. The first vane 32 partitions the first cylinder chamber
25 along a circumferential direction of the first piston 8.
According to this, the first cylinder chamber 25 is parti-
tioned into a first suction chamber 25a and a first dis-
charge chamber 25b. The second vane 33 (blade) is
placed in the second vane groove 35 such that the sec-
ond vane 33 can slide therein. The second vane 33 par-
titions the second cylinder chamber 26 along a circum-
ferential direction of the second piston 28. According to
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this, the second cylinder chamber 26 is partitioned into
a second suction chamber 26a and a second discharge
chamber 26b. The first suction port 19 and the first dis-
charge port 40 are located on left and right sides of the
first vane 32, respectively. The second suction port 20
and the second discharge port 41 are located on left and
right sides of the second vane 33. Refrigerant to be com-
pressed is supplied to the first cylinder chamber 25 (first
suction chamber 25a) through the first suction port 19.
Refrigerant to be compressed is supplied to the second
cylinder chamber 26 (second suction chamber 26a)
through the second suction port 20. Refrigerant com-
pressed in the first cylinder chamber 25 pushes and
opensthefirstdischarge valve 43, andis discharged from
the first discharge chamber 25b through the first dis-
charge port 40. Refrigerant compressed in the second
cylinder chamber 26 pushes and opens the second dis-
charge valve 44, and is discharged from the second dis-
charge chamber 26b through the second discharge port
41.

[0030] The first piston 8 and the first vane 32 may be
composed of a single part, i.e., a swing piston. The sec-
ond piston 28 and the second vane 33 may be composed
of asingle part, i.e., a swing piston. The first vane 32 and
the second vane 33 may be coupled to the first piston 8
and the second piston 28, respectively.

[0031] Thefirst spring 36 and the second spring 37 are
placed behind the first vane 32 and the second vane 33,
respectively. The first spring 36 and the second spring
37 respectively push the first vane 32 and the second
vane 33 toward a center of the shaft 4. A rear portion of
the first vane groove 34 and a rear portion of the second
vane groove 35 are in communication with the interior
space 13 of the hermetic container 1. Therefore, pressure
in the interior space 13 of the hermetic container 1 is
applied to a back surface of the first vane 32 and a back
surface of the second vane 33. Lubricant oil stored in the
oil reservoir 22 is supplied to the first vane groove 34 and
the second vane groove 35.

[0032] Refrigerant discharged from the first discharge
chamber 25b through the first discharge port 40 can stay
in a refrigerant discharge space 51. As shown in Fig. 1,
the first closing member 9 is mounted on the upper bear-
ing member 6 (first end plate member) such that the re-
frigerant discharge space 51 is formed on the opposite
side from the first cylinder chamber 25. More specifically,
the first closing member 9 is mounted on an upper portion
of the upper bearing member 6 such that the refrigerant
discharge space 51 is formed above the upper bearing
member 6. The first discharge valve 43 is covered with
the first closing member 9. A discharge port 9a is formed
in the first closing member 9 for guiding refrigerant into
the interior space 13 of the hermetic container 1. Refrig-
erant discharged from the second discharge chamber
26b through the second discharge port 41 can stay in a
refrigerant discharge space 52. The second closing
member 10 is mounted on the lower bearing member 7
(second end plate member) such that the refrigerant dis-
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charge space 52 is formed on the opposite side from the
second cylinder chamber 26. Refrigerant can stay in the
refrigerant discharge space 52. More specifically, the
second closing member 10 is mounted on a lower portion
of the lower bearing member 7 such that the refrigerant
discharge space 52 is formed below the lower bearing
member 7. The second discharge valve 44 is covered
with the second closing member 10. The refrigerant dis-
charge spaces 51 and 52 function as flow paths for re-
frigerant. The shaft 4 penetrates a central portion of the
first closing member 9 and a central portion of the second
closingmember 10. The shaft 4 is supported by the upper
bearing member 6 and the lower bearing member 7. Ac-
cording to this, the shaft 4 can rotate.

[0033] The refrigerant discharge space 52 is in com-
munication with the refrigerant discharge space 51
through a penetrating flow path 46. The penetrating flow
path 46 penetrates the lower bearing member 7, the sec-
ond cylinder 15, the middle plate 38, the first cylinder 5
and the upper bearing member 6 in a direction parallel
to a rotation axis of the shaft 4. Refrigerant compressed
by the second compressing block 30 merges with refrig-
erant compressed by the first compressing block 3 in an
interior space of the first closing member 9, i.e., in the
refrigerant discharge space 51. Hence, even if a volume
of the refrigerant discharge space 52 is slightly insuffi-
cient, a sound deadening effect can be obtained by the
refrigerant discharge space 51 in the first closing member
9. A cross sectional area (area of flow path) of the pen-
etrating flow path 46 is geater than a cross sectional area
(area of flow path) of the second discharge port 41. Ac-
cording to this, it is possible to prevent pressure loss from
increasing.

[0034] As shown Fig. 3, in the present invention, a first
reference plane H1, a second reference plane H2 and a
third reference plane H3 are defined as follows. A plane
which includes a center axis O4 of the second cylinder
15 and a center of the second vane 33 when the second
vane 33 most projects toward the center axis O, of the
second cylinder 15 is defined as the first reference plane
H1. The first reference plane H1 passes through a center
of the second vane groove 35. A plane which includes
the center axis O4 and which is perpendicular to the first
reference plane H1 is defined as the second reference
plane H2. A plane which includes a center of the second
suction port 20 and the center axis O, is defined as the
third reference plane H3. The center axis O, of the sec-
ond cylinder 15 substantially matches with the rotation
axis of the shaft 4 and a center axis of the first cylinder 5.
[0035] As shown in Fig. 1, the compressing mecha-
nism 102 further includes an oil retaining section 53. The
oil retaining section 53 is formed on the same side as the
second suction port 20 as viewed from the first reference
plane H1 and on the opposite side from the second cyl-
inder chamber 26 while sandwiching the lower bearing
member 7 between the oil retaining section 53 and the
second cylinder chamber 26. More specifically, the oil
retaining section 53 is in contact with a lower surface of
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the lower bearing member 7. The oil retaining section 53
is configured such that oil stored in the oil reservoir 22 is
taken into the oil retaining section 53 and a flow of the
oil which is taken is suppressed more than a flow of oil
in the oil reservoir 22. The flow of ail in the oil retaining
section 53 is slower than the flow of oil in the oil reservoir
22.

[0036] In the rotary compressor 100, an oil surface in
the oil reservoir 22 is located higher than a lower surface
of the first cylinder 5. To secure reliability, it is preferable
that the oil surface in the oil reservoir 22 is higher than
an upper surface of the first cylinder 5 and lower than a
lower surface of the motor 2 during operation of the rotary
compressor. The second cylinder 15, the lower bearing
member 7 and the second closing member 10 are im-
mersed in oil in the oil reservoir 22. Therefore, oil in the
oil reservoir 22 can flow into the oil retaining section 53.
[0037] Refrigerant to be compressed is in a low tem-
perature and low pressure state. On the other hand, com-
pressed refrigerant is in a high temperature and high
pressure state. Hence, during operation of the rotary
compressor 100, a specific temperature distribution is
generated in the lower bearing member 7. More specif-
ically, when the lower bearing member 7 is divided into
a suction-side portion and a discharge-side portion, tem-
perature of the suction-side portion is relatively low, and
the discharge-side portion is one of portions the com-
pressor having the high temperature. The lower bearing
member 7 is divided into a suction-side portion and a
discharge-side portion by the first reference plane H1.
The suction-side portion includes a portion directly below
the second suction port 20, and the second discharge
port 41 is provided in the discharge-side portion.

[0038] In this embodiment, the oil retaining section 53
is formed on the same side as the second suction port
20 as viewed from the first reference plane H1. The oil
retaining section 53 is in contact with a lower surface of
the lower bearing member 7. In this case, since oil re-
tained by the oil retaining section 53 functions as heat
insulating material, itis possible to restrain heat of refrig-
erant (compressed refrigerant) of the refrigerant dis-
charge space 52 from moving toward refrigerant (sucked
refrigerant) sucked into the second cylinder chamber 26
through the lower bearing member 7. Even if another
member is placed between the oil retaining section 53
and the lower surface of the lower bearing member 7,
this other member can be regarded as a portion of the
lower bearing member 7.

[0039] As shown in Figs. 1 and 5, in this embodiment,
a first recess formed in the lower bearing member 7 is
closed by the second closing member 10. According to
this, the oil retaining section 53 is formed. According to
this structure, since it is possible to avoid increase in the
thickness of the lower bearing member 7, it is possible
to avoid increase in cost of parts, and this is also an ad-
vantage in reduction in weight of the rotary compressor
100. Alternatively, the oil retaining section 53 may be
formed by closing the first recess by a member which is
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different from the second closing member 10.

[0040] The lowerbearing member 7 is further provided
with communication passages 7p. The communication
passages 7p extend in a lateral direction to bring the oil
reservoir 22 and the oil retaining section 53 into commu-
nication with each other. Qil in the oil reservoir 22 can
flow into the oil retaining section 53 through the commu-
nication passages 7p (communication hole) . If the plu-
rality of communication passages 7p are formed, oil in
the oil reservoir 22 can reliably flow into the oil retaining
section 53. A size of each of the communication passag-
es 7p is adjusted to such a necessary and sufficient size
that oil in the oil reservoir 22 flows into the oil retaining
section 53. Hence, a flow of oil in the oil retaining section
53 is slower than a flow of oil in the oil reservoir 22. There-
fore, in the oil retaining section 53, oil forms relatively
stable thermal stratification.

[0041] In this embodiment, the communication pas-
sages 7p are composed of small through holes. The com-
munication passages 7p may be composed of other
structures such as slits. As shown in Fig. 4, in a direction
parallel to the rotation axis of the shaft 4, upper ends of
the communication passages 7p is located in a lower
surface 7h of the lower bearing member 7, or exist at a
location higher than the lower surface 7h of the lower
bearing member 7. According to such a configuration, it
is possible to prevent air or refrigerant from remaining in
the oil retaining section 53.

[0042] A second recess formed in the lower bearing
member 7 is closed by the second closing member 10.
According to this, the refrigerant discharge space 52 is
formed. That is, the first recess which functions as the
oil retaining section 53 and the second recess which func-
tions as the refrigerant discharge space 52 are formed
in the lower bearing member 7. The second closing mem-
ber 10 is composed of a single plate-shaped member.
An opening end surface of the first recess and an opening
end surface of the second recess exist on the same plane
so that both the first recess and the second recess are
closed by the second closing member 10. Such a struc-
ture is extremely simple, and it is possible to avoid in-
crease in the number of parts.

[0043] As shown in Fig. 5, the oil retaining section 53
is formed in a zone of a portion of a peripheral environ-
ment of the shaft 4, and the refrigerant discharge space
52 is formed in a zone of other portion of the peripheral
environment of the shaft 4. The oil retaining section 53
is completely isolated from the refrigerant discharge
space 52 by ribs 7k provided on the lower bearing mem-
ber 7. Most of the refrigerant discharge space 52 is
formed on the same side as the second discharge port
41 as viewed from the first reference plane H1. On the
other hand, the oil retaining section 53 is formed on the
same side of the second suction port 20 as viewed from
the first reference plane H1. According to this positional
relationship, it is possible to restrain heat of refrigerant
discharged into the refrigerant discharge space 52 from
moving toward refrigerant sucked into the second cylin-
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der chamber 26.

[0044] Inthis embodiment, a portion of the oil retaining
section 53 is formed on the same side as the second
discharge port41 as viewed from the first reference plane
H1. Alternatively, the entire oil retaining section 53 may
be formed on the same side as the second suction port
20 as viewed from the first reference plane H1.

[0045] AsshowninFig. 1, athickness of a thick section
7s of the lower bearing member 7 where the discharge
valve is placed in the vicinity of the second discharge
valve 44 in the second recess which forms the refrigerant
discharge space 52 is thinner than a thickness of a thick
section 7w of the first recess which forms the oil retaining
section 53. As will be described below, when the thick
section 7w in the first recess which forms the oil retaining
section 53 is not constant, a thickness of the thick section
7s is thinner than a minimum thick section 7wmin in the
first recess which forms the oil retaining section 53. That
is, refrigerant corresponding to a volume in the second
discharge port 41 is not discharged from the second dis-
charge valve 44, and becomes a re-compressed refrig-
erant. Therefore, if the thickness of the thick section 7s
where the discharge valve is placed is made as thin as
possible, performance of the compressor is enhanced.
However, rigidity of the thick section 7s where the dis-
charge valve is placed is lowered as compared with other
portions. Therefore, the entire thickness of the lower
bearing member 7 between refrigerant discharge space
52 and the cylinder chamber 26 can not be made thin.
Therefore, to compensate rigidity corresponding to a
thinned amount of the thickness in the vicinity of the thick
section 7s where the discharge valve is placed, it is nec-
essary to provide a thick section 7t. Under such circum-
stance, in the conventional technique, the thickness of
only the thick section 7s where the discharge valve is
placed is made thin, and the thickness of the lower bear-
ing member 7 of other portions including the oil retaining
section 53 is made thick as the same level as the thick-
ness of the thick section 7t. On the other hand, according
to the lower bearing member 7 of the present invention,
the thick section 7t of a portion between the refrigerant
discharge space 52 and the cylinder chamber 26 is made
thicker than the minimum thick section 7wmin between
the oil retaining section 53 and the cylinder chamber 26.
Therefore, since the thick section 7w between the oil re-
taining section 53 and the cylinder chamber 26 is thinner
than the thick section 71, the heat-insulating effect of the
oil retaining section 53 is enhanced, and it is possible to
suppress the heat-reception of sucked refrigerant.
[0046] Further, in this embodiment, a thickness of the
thick section 7w of the lower bearing member 7 between
the oil retaining section 53 and the cylinder chamber 26
which forms is varied. As shown in Fig. 5, the minimum
thick section 7wmin is formed at a point u of the oil re-
taining section 53 which is close to the second suction
port 20, and the thickness of the thick section 7w of the
lower bearing member 7 is increased toward a point v of
the second eccentric portion 4b of the shaft 4 which
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moves forward in the rotation direction. Fig. 6 shows an
example of thickness variation of the thick section 7w.
The thickness is reduced toward the point u which largely
influences heat-reception of sucked refrigerant, i.e., an
oil heat insulating is made larger toward the point u. Ac-
cording to this, it is possible to compensate reduction in
rigidity of the thick section 7s, to suppress reduction in
heat-reception of sucked refrigerant, and to realize a re-
liable and efficient compressor.

[0047] AsshowninFig.7 also, gradientofthe thickness
of the thick section 7w may be varied. As shown in Fig.
8, the thickness of the thick section 7w may be varied in
a phased manner.

[0048] Although the present invention is described
based on the two-cylinder rotary compressor, the same
configuration can be applied also to a one-cylinder rotary
compressor, i.e., the lower bearing member 7 can be
provided with the oil retaining section 53.

[INDUSTRIAL APPLICABILITY]

[0049] The presentinventionis useful fora compressor
of a refrigeration cycle device which can be utilized for
an electric appliance such as a water heater, a hot-water
heating device and an air conditioner.

Claims
1. A rotary compressor comprising:

a hermetic container (1) having an oil reservoir
(22);

a cylinder (15) placed in the hermetic container
(1

a piston (28) placed in the cylinder (15); an end
plate member (7) mounted on the cylinder (15)
to form a cylinder chamber (26) between the cyl-
inder (15) and the piston (28); a vane (33) which
partitions the cylinder chamber (26) into a suc-
tion chamber (26a) and a discharge chamber
(26b);

a suction port (20) for guiding refrigerant to be
compressed into the suction chamber (26a); a
discharge port (41) which is formed in the end
plate member (7) and which discharges com-
pressed refrigerant from the discharge chamber
(26b) and

a zone which is provided on the end plate mem-
ber (7) and which forms, together with the end
plate member (7), a refrigerant discharge space
(52) in which the refrigerant discharged from the
discharge chamber (26b) through the discharge
port (41) can stay;

wherein the discharge port (41) is provided with
adischarge valve (44) which restrains the refrig-
erant from reversely flowing from the refrigerant
discharge space (52) into the discharge cham-
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ber (26b), characterized in that the end plate
member (7) is provided with a recess on the
same side as the suction port (20) as viewed
from a reference plane (H1) which includes a
center of the vane (33) and a center axis of the
cylinder (15) when the vane (33) most projects
toward the center axis of the cylinder (15), and
a portion of oil stored in the oil reservoir (22)
enters the recess, thereby forming an oil retain-
ing section (53), and

a thick section (7t) of a portion of the end plate
member (7) between the refrigerant discharge
space (52) and the cylinder chamber (26) is
made thicker than a minimum thick section (7w)
of the end plate member (7) between the oil re-
taining section (53) and the cylinder chamber
(26).

2. Therotary compressor according to claim 1, wherein
the hermetic container (1) is filled with the refrigerant
having substantially the same pressure as discharge
pressure of the refrigerant.

3. The rotary compressor according to claim 1 or 2,
wherein the thick section (7w) of the end plate mem-
ber (7) between the oil retaining section (53) and the
cylinder chamber (26) forms the minimum thick sec-
tion at a position close to the suction port (20).

4. The rotary compressor according to any one of
claims 1 to 3, wherein the end plate member (7) is
made of sintered material.

5. The rotary compressor according to any one of
claims 1 to 4, wherein the end plate member (7) is
made of forged material.

6. The rotary compressor according to any one of
claims 1to 5, wherein the refrigerant is high pressure
refrigerant, e.g., carbon dioxide.

Patentanspriiche
1. Rotationsverdichter, umfassend:

einen hermetischen Behalter (1) mit einem Ol-
tank (22);

einen in dem hermetischen Behalter (1) unter-
gebrachten Zylinder (15);

einen in dem Zylinder (15) untergebrachten Kol-
ben (28);

ein an dem Zylinder (15) montiertes Endplatten-
element (7), um zwischen dem Zylinder (15) und
dem Kolben (28) eine Zylinderkammer (26) zu
bilden;

einen Schieber (33), welcher die Zylinderkam-
mer (26) in eine Ansaugkammer (26a) und eine
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AusstoBkammer (26b) unterteilt;

eine Ansaugéffnung (20) zum Einleiten des zu
komprimierenden Kaltemittels in die Ansaug-
kammer (26a);

eine AusstoRo6ffnung (41), die in dem Endplat-
tenelement (7) ausgebildet ist und durch welche
komprimiertes Kéltemittel aus der AusstolRkam-
mer (26b) ausgestoRen wird, und

eine Zone, die an dem Endplattenelement (7)
vorgesehen istund die zusammen mitdem End-
plattenelement (7) einen
KaltemittelausstoRraum (52) bildet, in welchem
das durch die AusstolR6ffnung (41) aus der Aus-
stoBkammer (26b) ausgestoRene Kaltemittel
verbleiben kann;

wobei die AusstoRRéffnung (41) mit einem Aus-
stoRventil (44) versehen ist, welches das Kalte-
mittel daran hindert, von dem Kaltemittelaus-
stoBraum (52) in umgekehrter Richtung wieder
in die AusstoRkammer (26b) zurlickzustrémen,
dadurch gekennzeichnet, dass

das Endplattenelement (7), von einer Referen-
zebene (H1) aus betrachtet, die eine Mitte des
Schiebers (33) und eine Mittelachse des Zylin-
ders (15) einschliel3t, wenn der Schieber (33)
am weitesten zu der Mittelachse des Zylinders
(15) hin vorsteht, auf derselben Seite wie die
Ansaug6ffnung (20) mit einer Ausnehmung ver-
sehen ist und ein Teil des in dem Oltanks (22)
vorhandenen Ols in die Ausnehmung eintritt und
dadurch einen Olriickhaltebereich (53) bildet,
und

eindicker Bereich (7t) eines Abschnitts des End-
plattenelements (7) zwischen dem Kaltemittel-
ausstofraum (52) und der Zylinderkammer (26)
dicker ausgebildet ist als ein Bereich minimaler
Dicke (7w) des Endplattenelements (7) zwi-
schen dem Olriickhaltebereich (53) und der Zy-
linderkammer (26).

Rotationsverdichter nach Anspruch 1, wobei der her-
metische Behalter (1) mit dem Kaltemittel gefillt ist,
das im Wesentlichen denselben Druck als
AusstoRRdruck des Kaltemittels aufweist.

Rotationsverdichter nach Anspruch 1 oder 2, wobei
der dicke Bereich (7w) des Endplattenelements (7)
zwischen dem Olriickhaltebereich (53) und der Zy-
linderkammer (26) den Bereich minimaler Dicke an
einer Stelle nahe bei der Ansaugéffnung (20) aus-
bildet.

Rotationsverdichter nach einem der Anspriiche 1 bis
3, wobei das Endplattenelement (7) aus einem Sin-
terwerkstoff gefertigt ist.

Rotationsverdichter nach einem der Anspriiche 1 bis
4, wobei das Endplattenelement (7) aus einem
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Schmiedewerkstoff gefertigt ist.

Rotationsverdichter nach einem der Anspriiche 1 bis
5, wobei es sich bei dem Kaltemittel um ein Hoch-
druck-Kaltemittel, z. B. Kohlendioxid, handelt.

Revendications

Compresseur rotatif, lequel comprend:

un récipient hermétique (1) avec un réservoir
d’huile (22);

un cylindre (15) logé dans le récipient herméti-
que (1);

un piston (28) logé dans le cylindre (15);

un élément de plaque terminale (7) qui est mon-
té surle cylindre (15) afin de former une chambre
de cylindre (26) entre le cylindre (15) et le piston
(28);

un coulisseau (33) qui subdivise la chambre de
cylindre (26) en une chambre d’aspiration (26a)
et une chambre de refoulement (26b);

un orifice d’aspiration (20) destiné a introduire
I'agent réfrigérant a comprimer dans la chambre
d’aspiration (26a);

un orifice de refoulement (41) qui estformé dans
I'élément de plaque terminale (7) et par lequel
de I'agent réfrigérant comprimé est refoulé hors
de la chambre de refoulement (26b), et

une zone qui est prévue sur I'élément de plaque
terminale (7) et qui forme, ensemble avec ledit
élément de plaque terminale (7), un espace de
refoulement d’agent réfrigérant (52) dans lequel
peut demeurer I'agent réfrigérant refoulé hors
de la chambre de refoulement (26b) via l'orifice
de refoulement (41);

I'orifice de refoulement (41) étant pourvu d’'une
soupape de refoulement (44) qui empéche
I'agent réfrigérant de refluer en sens inverse,
depuis I'espace de refoulement d’agent réfrigé-
rant (52) vers la chambre de refoulement (26b),
caractérisé en ce que

I'élément de plaque terminale (7), considéré a
partir d’un plan de référence (H1) qui renferme
un centre du coulisseau (33) et un axe central
du cylindre (15) lorsque le coulisseau (33) fait
saillie le plus loin possible vers I'axe central du
cylindre (15), est pourvu d’un évidement situé
du méme co6té que l'orifice d’aspiration (20) et
qu’une partie de I'huile contenue dans le réser-
voir d’huile (22) entre dans ledit évidement et
forme ainsi une zone de rétention d’huile (53), et
une portion épaisse (7t) d’'une partie de I'élé-
ment de plaque terminale (7) est plus épaisse
entre 'espace de refoulement d’agent réfrigé-
rant (52) et la chambre de cylindre (26) qu'une
portion d’épaisseur minimale (7w) de I'élément
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de plaque terminale (7) située entre la zone de
rétention d’huile (53) et la chambre de cylindre
(26).

Compresseur rotatif selon la revendication 1, dans
lequel le récipient hermétique (1) est rempli avec
'agent réfrigérant qui présente essentiellement la
méme pression comme pression de refoulement de
'agent réfrigérant.

Compresseur rotatif selon la revendication 1 ou 2,
dans lequel la portion épaisse (7w) de I'élément de
plaque terminale (7) située entre la zone de rétention
d’huile (53) et la chambre de cylindre (26) forme la
portion d’épaisseur minimale a un endroit situé a
proximité de I'orifice d’aspiration (20).

Compresseur rotatif selon 'une quelconque des re-
vendications 1 a 3, dans lequel I'élément de plaque
terminale (7) est fabriqué en une matiére frittée.

Compresseur rotatif selon 'une quelconque des re-
vendications 1 a 4, dans lequel I'élément de plaque
terminale (7) est fabriqué en une matiére forgée.

Compresseur rotatif selon 'une quelconque des re-
vendications 1 a 5, dans lequel I'agent réfrigérant
utilisé est un agent réfrigérant haute pression, par
ex. du dioxyde de carbone.
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[Fig. 6]
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[Fig. 8]
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