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(54) ROTARY COMPRESSOR AND METHOD FOR MANUFACTURING ROTARY COMPRESSOR

(57) Provided is a rotary compressor wherein a rotary
compression unit (6) has: a piston rotor; a cylinder that
houses the piston rotor; an upper bearing (4A) and a
lower bearing that are arranged so as to sandwich the
cylinder therebetween and form a compression chamber
(60A) that houses the piston rotor; and a discharge valve
(64) that is attached to the upper bearing (4A) and opens
and closes a discharge hole (4Aa) for discharging the
refrigerant compressed in the compression chamber
(60A). A facing surface (4Ab) of the upper bearing
(4A), facing an electric motor, is formed with a recess
(4Ad) that houses the discharge valve (64). A bottom
(4Ad1) of the recess (4Ad) is formed with a discharge
hole (4Aa) that penetrates therethrough along the axis of
rotation. The recess (4Ad) is formed with a slope (4Ad2)
where the height from the bottom (4Ad1) to the facing
surface (4Ab) decreases as the distance from the dis-
charge hole (4Aa) increases.
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Description

Technical Field

[0001] The present disclosure relates to a rotary com-
pressor and a method for manufacturing a rotary com-
pressor.

Background Art

[0002] A rotary compressor that compresses a refrig-
erant by a rotor disposed eccentrically with respect to a
rotary shaft in a compression chamber is known (for
example, refer to PTL 1). The rotary compressor dis-
closed in PTL 1 forms a thin portion by digging down an
upper surface of an upper bearing and forms a discharge
port penetrating the thin portion toward a cylinder cham-
ber. The rotary compressor disclosed in PTL 1 achieves
high pump efficiency by shortening a discharge port to
reduce a volume.

Citation List

Patent Literature

[0003] [PTL 1] Japanese Unexamined Patent Applica-
tion Publication No. H11‑132178

Summary of Invention

Technical Problem

[0004] However, in the rotary compressor disclosed in
PTL 1, the discharge port is provided at a bottom portion
of a recess formed by digging down the upper surface of
the upper bearing, and thus there is a possibility that
refrigerant gas discharged from the discharge port col-
lides with an end surface of the recess and large pressure
loss occurs. In particular, in a small-type rotary compres-
sor (for example, an inner diameter of a housing is equal
to or smaller than 95 [mm]), a distance from a discharge
port to an end surface of a recess is short, so that
pressure loss significantly occurs.
[0005] The present disclosure has been made in view
of such circumstances, and an object thereof is to provide
a rotary compressor and a method for manufacturing a
rotary compressor capable of suppressing pressure loss
of a refrigerant discharged from a discharge valve ac-
commodated in a recess formed in a bearing.

Solution to Problem

[0006] In order to solve the above-described problems,
there is provided a rotary compressor of the present
disclosure including a housing that has a tubular portion
extending in a vertical direction along an axis, a compres-
sion portion that is accommodated in the housing and
compresses a refrigerant, and a drive portion that is

accommodated in the housing and drives the compres-
sion portion by rotating a rotary shaft extending along the
axis, in which the compression portion has a piston rotor
that is fixed to the rotary shaft and rotates eccentrically
with respect to the axis, a cylinder that accommodates
the piston rotor, a pair of bearings that rotatably support
the rotary shaft around the axis, are disposed to sandwich
the cylinder along the axis, and form a compression
chamber accommodating the piston rotor, and a dis-
charge valve that is attached to one of the pair of bearings
and opens and closes a discharge hole discharging the
refrigerant compressed in the compression chamber, a
recess that accommodates the discharge valve is formed
on a facing surface facing the drive portion of the one of
the pair of bearings, the discharge hole that penetrates
along the axis is formed in a bottom portion of the recess,
and an inclined portion in which a height from the bottom
portion to the facing surface decreases as a distance
from the discharge hole increases is formed in the recess.
[0007] In addition, there is provided a method for man-
ufacturing a rotary compressor of the present disclosure,
the rotary compressor including a housing that has a
tubular portion extending in a vertical direction along
an axis, a compression portion that is accommodated
in the housing and compresses a refrigerant, and a drive
portion that is accommodated in the housing and drives
the compression portion by rotating a rotary shaft ex-
tending along the axis, in which the compression portion
has a piston rotor that is fixed to the rotary shaft and
rotates eccentrically with respect to the axis, a cylinder
that accommodates the piston rotor, a pair of bearings
that rotatably support the rotary shaft around the axis, are
disposed to sandwich the cylinder along the axis, and
form a compression chamber accommodating the piston
rotor, and a discharge valve that is attached to one of the
pair of bearings and opens and closes a discharge hole
discharging the refrigerant compressed in the compres-
sion chamber, the method including a step of forming a
recess that accommodates the discharge valve by cut-
ting a facing surface facing the drive portion of the one of
the pair of bearings and a step of forming the discharge
hole that penetrates along the axis in a bottom portion of
the recess, in which in the step of forming the recess, an
inclined portion in which a height from the bottom portion
to the facing surface decreases as a distance from the
discharge hole increases is formed.

Advantageous Effects of Invention

[0008] According to the present disclosure, it is possi-
ble to provide a rotary compressor and a method for
manufacturing a rotary compressor capable of suppres-
sing pressure loss of a refrigerant discharged from a
discharge valve accommodated in a recess formed in
a bearing.
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Brief Description of Drawings

[0009]

Fig. 1 is a longitudinal cross-sectional view showing
a rotary compressor according to an embodiment of
the present disclosure.
Fig. 2 is a side view showing a state in which the
rotary compressor of Fig. 1 is provided on an instal-
lation surface.
Fig. 3 is a plan view of an upper bearing of a rotary
compression portion as viewed from above along a
rotational axis.
Fig. 4 is a cross-sectional view taken along line A-A
of the rotary compression portion shown in Fig. 3.
Fig. 5 is a partially enlarged view of a vicinity of a
discharge hole of the rotary compression portion
shown in Fig. 3.
Fig. 6 is a plan view of an upper bearing of a rotary
compression portion of a first modification example
as viewed from above along a rotational axis.
Fig. 7 is a cross-sectional view taken along line B-B
of the rotary compression portion shown in Fig. 6.
Fig. 8 is a plan view of an upper bearing of a rotary
compression portion of a second modification exam-
ple as viewed from above along a rotational axis.
Fig. 9 is a cross-sectional view taken along line C-C
of the rotary compression portion shown in Fig. 8.

Description of Embodiments

[0010] Hereinafter, an embodiment according to the
present disclosure will be described with reference to the
drawings.
[0011] As shown in Fig. 1, a rotary compressor 1 ac-
cording to the present embodiment is a sealed-type
electric rotary compressor used in, for example, an air
conditioner or a refrigerating apparatus. The rotary com-
pressor 1 includes a compressor body 10 and an accu-
mulator 12. The accumulator 12 is connected to the
compressor body 10 via a suction pipe 11.
[0012] The compressor body 10 includes an approxi-
mately cylindrical housing 2, a rotary shaft 3, an electric
motor (drive portion) 5, and a rotary compression portion
6. A rotational axis CL of the rotary shaft 3 coincides with a
central axis of the housing 2. The rotary shaft 3 is dis-
posed such that an extending direction thereof is an up-
down direction, and rotates around the rotational axis CL
in the housing 2.
[0013] The housing 2 is a sealed-type and extends in
the up-down direction. The housing 2 includes a main
body portion (tubular portion) 21 that has a cylindrical
shape extending in a vertical direction VD along the
rotational axis CL, and an upper cover portion 22 and
a lower cover portion 23 that close upper and lower
openings of the main body portion 21.
[0014] A plurality of leg portions 7 are fixed below the
main body portion 21. Each of the leg portions 7 is

disposed in a circumferential direction of the main body
portion 21 at a predetermined angle interval. As shown in
Fig. 2, each of the leg portions 7 is fixed to an installation
surface FL with an antivibration rubber 8 sandwiched
therebetween.
[0015] The housing 2 is formed with an opening portion
24 at a position facing an outer peripheral surface of a
cylinder 60 in a side wall lower portion. In the cylinder 60,
a suction port 25 that communicates to a predetermined
position in the cylinder is formed at a position facing the
opening portion 24.
[0016] An oil reservoir for storing a lubricant is formed
in a bottom portion of the hou sing 2. A liquid surface of the
oil reservoir at a time of initial enclosure of oil is locat ed
above the rotary compression portion 6. As a result, the
rotary compression portio n 6 is driven in the oil reservoir.
[0017] A discharge pipe 13 and a terminal block 30 are
provided in the upper cover portion 22. The discharge
pipe 13 penetrates the upper cover portion 22 in a thick-
ness direction, has a lower portion disposed in the hous-
ing 2, and has an upper portion disposed outside the
housing 2. The discharge pipe 13 discharges the com-
pressed refrigerant to the outside of the housing 2. The
terminal block 30 is provided with three power supply
terminals 31 that supply power to an electric motor 5. The
power supply terminals 31 are supplied with three-phase
power from an inverter device (not shown).
[0018] The accumulator 12 is used to gas-liquid-se-
parate the refrigerant before supplying the refrigerant to
the compressor body 10. The accumulator 12 has an
approximately cylindrical shape and is fixed to an outer
peripheral surface of the housing 2 via a bracket 14. An
inlet pipe 15 for introducing a refrigerant guided from an
evaporator (not shown) is provided at an upper portion of
the accumulator 12. The suction pipe 11 for sucking the
refrigerant inside the accumulator 12 into the compressor
body 10 is connected to the accumulator 12. The suction
pipe 11 is connected to the suction port 25 through the
opening portion 24 of the housing 2. The accumulator 12
supplies the gas phase refrigerant to the rotary compres-
sion portion 6 via the suction pipe 11.
[0019] The electric motor 5 is accommodated in a
central portion of the housing 2 in the up-down direction.
The electric motor 5 includes a rotor 51 and a stator 52.
The rotor 51 is fixed to an outer peripheral surface of the
rotary shaft 3 and is disposed above the rotary compres-
sion portion 6. The stator 52 is disposed to surround an
outer peripheral surface of the rotor 51 and is fixed to an
inner surface 21a of the main body portion 21 of the
housing 2.
[0020] Power is supplied to the stator 52 from each of
the power supply terminals 31 via wiring 32. The electric
motor 5 drives the rotary compression portion 6 by rotat-
ing the rotary shaft 3 with power supplied from the power
supply terminal 31.
[0021] The rotary compression portion 6 is a device
that is accommodated in the housing 2 and compresses a
refrigerant. The rotary compression portion 6 is disposed
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in a state of being sandwiched from above and below by
an upper bearing 4A and a lower bearing 4B. Each of the
upper bearing 4A and the lower bearing 4B is formed of a
metallic material and is fixed to the cylinder 60 configuring
the rotary compression portion 6 by bolts 61. The rotary
shaft 3 is rotatably supported around the rotational axis
CL by the upper bearing 4A and the lower bearing 4B.
[0022] The rotary compression portion 6 is disposed at
the bottom portion in the housing 2 below the electric
motor 5. The rotary compression portion 6 includes the
upper bearing 4A, the lower bearing 4B, the cylinder 60,
an eccentric shaft portion 62, a piston rotor 63, and a
discharge valve 64 (refer to Fig. 3).
[0023] The cylinder 60 is formed with a compression
chamber 60A, a suction hole 60B, and a discharge hole
(not shown). The compression chamber 60A is formed
inside the cylinder 60. The piston rotor 63 is accommo-
dated in the compression chamber 60A. The upper bear-
ing 4A and the lower bearing 4B are disposed to sand-
wich the cylinder 60 along the rotational axis CL to form
the compression chamber 60A that accommodates the
piston rotor 63.
[0024] The rotary compression portion 6 is fixed to the
inner surface 21a of the main body portion 21 of the
housing 2. Specifically, the upper bearing 4A sandwich-
ing the cylinder 60 is fixed to the inner surface 21a of the
main body portion 21 of the housing 2. The upper bearing
4A is fixed by performing plug welding at a plurality of
locations in a circumferential direction of the housing 2. In
addition, instead of the plug welding, shrink fitting, cold
fitting, or the like may be used.
[0025] The eccentric shaft portion 62 is provided at a
lower end portion of the rotary shaft 3 and is provided
inside the piston rotor 63 in a state of being offset (ec-
centric) in a direction orthogonal to the central axis of the
rotary shaft 3.
[0026] The piston rotor 63 has a cylindrical shape with
an outer diameter smaller than an inner diameter of the
cylinder 60, is disposed inside the cylinder 60, and is fixed
in a state of being mounted to an outer periphery of the
eccentric shaft portion 62. The piston rotor 63 rotates
eccentrically with respect to the rotational axis CL as the
rotary shaft 3 rotates.
[0027] The suction hole 60B is a hole for guiding the
refrigerant into the cylinder 60, and is formed in a direc-
tion orthogonal to the rotational axis CL. A high-pressure
refrigerant discharged from a discharge hole 4Aa (refer to
Fig. 4) formed in the cylinder 60 is guided into a space
formed between a discharge cover 65 and the upper
bearing 4A, and then guided to an internal space of the
housing 2 via a discharge hole (not shown) provided in
the discharge cover 65.
[0028] The above-described rotary compressor 1 op-
erates as follows. The refrigerant guided from the eva-
porator (not shown) is taken into the accumulator 12 via
the inlet pipe 15. The refrigerant is gas-liquid-separated
in the accumulator 12, and the gas phase thereof is
guided to the rotary compression portion 6 via the suction

pipe 11. In the rotary compression portion 6, the refrig-
erant is guided to the compression chamber 60A via the
suction hole 60B.
[0029] Then, due to the eccentric rotation of the piston
rotor 63, a volume of the compression chamber 60A
gradually decreases, and the refrigerant is compressed.
The refrigerant after being compressed is guided to the
internal space of the housing 2 after passing through the
space in the discharge cover 65 via the discharge hole
4Aa. The refrigerant discharged into the internal space of
the housing 2 is guided to a condenser (not shown) from
the discharge pipe 13 provided in an upper portion of the
housing 2.
[0030] Next, the upper bearing 4A and the discharge
valve 64 of the rotary compression portion 6 will be
described with reference to Figs. 3 to 5. Fig. 3 is a plan
view of the upper bearing 4A of the rotary compression
portion 6 as viewed from above along the rotational axis
CL. Fig. 4 is a cross-sectional view taken along line A-A of
the rotary compression portion 6 shown in Fig. 3. Figs. 3
and 4 show a state in which the discharge cover 65 is
removed from the upper bearing 4A. Fig. 5 is a partially
enlarged view of a vicinity of the discharge hole 4Aa of the
rotary compression portion 6 shown in Fig. 3.
[0031] As shown in Figs. 3 and 4, the discharge valve
64 is attached to the upper bearing 4A. The discharge
valve 64 is a device that opens and closes the discharge
hole 4Aa discharging the refrigerant compressed in the
compression chamber 60A. The discharge valve 64 in-
cludes a valve body 64a, a retainer 64b, and a fastening
bolt 64c.
[0032] The valve body 64a is a plate-like component
having biasing force for closing the discharge hole 4Aa in
a case where pressure of the refrigerant in the compres-
sion chamber 60A is equal to or lower than predeter-
mined pressure. A base end portion 64a1 of the valve
body 64a is fixed to a position of a fastening hole 4Ac of
the upper bearing 4A by the fastening bolt 64c. A tip
portion 64a2 of the valve body 64a is disposed in the
discharge hole 4Aa to close the discharge hole 4Aa.
[0033] A recess 4Ad accommodating the discharge
valve 64 is formed in a facing surface 4Ab facing the
electric motor 5 of the upper bearing 4A. The discharge
hole 4Aa penetrating toward the vertical direction VD
along the rotational axis CL is formed in a bottom portion
4Ad1, which is a lower end of the recess 4Ad in the
vertical direction VD.
[0034] In the recess 4Ad, an inclined portion 4Ad2 is
formed, in which a height in the vertical direction VD from
the bottom portion 4Ad1 to the facing surface 4Ab de-
creases as a distance from the discharge hole 4Aa in the
horizontal direction HD increases. The inclined portion
4Ad2 is formed such that the height in the vertical direc-
tion VD from the bottom portion 4Ad1 to the facing sur-
face 4Ab gradually decreases along an extending direc-
tion (the same direction as the horizontal direction HD)
from the base end portion 64a1 toward the tip portion
64a2 of the valve body 64a of the discharge valve 64.
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[0035] As shown in Fig. 3, the inclined portion 4Ad2 has
a first recessed portion 4Ad21 and a second recessed
portion 4Ad22 in a case where the facing surface 4Ab of
the upper bearing 4A is viewed along the rotational axis
CL. The first recessed portion 4Ad21 is a portion formed
in a circular shape having a diameter (first diameter) D1
centered around the discharge hole 4Aa. The second
recessed portion 4Ad22 is a portion formed in a circular
shape having a diameter (second diameter) D2 centered
around a position of an axis Z2 (refer to Fig. 5) separated
from the discharge hole 4Aa. The second recessed por-
tion 4Ad22 is disposed to overlap the first recessed
portion 4Ad21.
[0036] As indicated by an arrow in Fig. 5, in a case
where the pressure of the refrigerant in the compression
chamber 60A exceeds the predetermined pressure and
the tip portion 64a2 of the valve body 64a is separated
from the discharge hole 4Aa, the discharge valve 64
enters an open state, and the refrigerant flows radially
along the horizontal direction HD from the discharge hole
4Aa. The refrigerant discharged from the discharge hole
4Aa collides with an end portion (a D1/2 position from an
axis Z1) of the first recessed portion 4Ad21 and is guided
upward in the vertical direction VD.
[0037] The refrigerant that has passed through the end
portion of the first recessed portion 4Ad21 further flows
radially along the horizontal direction HD from the dis-
charge hole 4Aa, collides with an end portion of the
second recessed portion 4Ad22, and is guided upward
in the vertical direction VD. The refrigerant that has
guided upward in the vertical direction VD and has
reached the facing surface 4Ab of the upper bearing
4A is guided to the internal space of the housing 2 via
the discharge hole (not shown) provided in the discharge
cover 65.
[0038] It is preferable that a diameter D1 of the first
recessed portion 4Ad21 and a diameter D2 of the second
recessed portion 4Ad22 satisfy the following Expression
(1).

[0039] In addition, the diameter D1 and the diameter
D2 may be set to satisfy the following Equation (2).

[0040] As shown in Fig. 4, a height (second height) H2
of the second recessed portion 4Ad22 from the bottom
portion 4Ad1 to the facing surface 4Ab in the vertical
direction VD is lower than a height (first height) H1 of the
first recessed portion 4Ad21 from the bottom portion
4Ad1 to the facing surface 4Ab in the vertical direction
VD. It is desirable that the height H1 and the height H2
have a relationship according to, for example, the follow-
ing Equation (3).

[0041] As shown in Fig. 4, the discharge hole 4Aa is a
hole that is formed in a circular shape in a plan view
centered around the axis Z1 parallel to the rotational axis
CL, and has a diameter D0. Each of the discharge hole
4Aa and the first recessed portion 4Ad21 is formed in a
circular shape centered around the axis Z1. It is desirable
that the diameter D1 of the first recessed portion 4Ad21
and the diameter D0 of the discharge hole 4Aa have a
relationship according to the following Equation (4).

[0042] In the rotary compression portion 6 shown in
Figs. 3 to 5, the inclined portion 4Ad2 has the first re-
cessed portion 4Ad21 and the second recessed portion
4Ad22 in order of a short distance from the discharge hole
4Aa. However, other aspects may be adopted. For ex-
ample, as in a rotary compression portion 6A of a first
modification example, the inclined portion 4Ad2 may
have the first recessed portion 4Ad21, the second re-
cessed portion 4Ad22, and a third recessed portion
4Ad23 in order of a short distance from the discharge
hole 4Aa.
[0043] Fig. 6 is a plan view of the upper bearing 4A of
the rotary compression portion 6A of the first modification
example as viewed from above along the rotational axis
CL. Fig. 7 is a cross-sectional view taken along line B-B of
the rotary compression portion 6A shown in Fig. 6.
[0044] As shown in Fig. 6, the inclined portion 4Ad2 has
the first recessed portion 4Ad21, the second recessed
portion 4Ad22, and the third recessed portion 4Ad23 in a
case where the facing surface 4Ab of the upper bearing
4A is viewed along the rotational axis CL. The third
recessed portion 4Ad23 is a portion formed in a circular
shape having a diameter (third diameter) D3 centered
around a position separated from the discharge hole 4Aa.
[0045] It is preferable that the diameter D1 of the first
recessed portion 4Ad21, the diameter D2 of the second
recessed portion 4Ad22, and the diameter D3 of the third
recessed portion 4Ad23 satisfy the following Expression
(5).

[0046] In addition, the diameter D1, the diameter D2,
and the diameter D3 may be set to satisfy the following
Equation (6).

[0047] As shown in Fig. 7, the height H2 from the
bottom portion 4Ad1 of the second recessed portion
4Ad22 to the facing surface 4Ab in the vertical direction
VD is lower than the height H1 from the bottom portion
4Ad1 of the second recessed portion 4Ad22 to the facing
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surface 4Ab in the vertical direction VD. Further, a height
(third) H3 of the third recessed portion 4Ad23 from the
bottom portion 4Ad1 to the facing surface 4Ab in the
vertical direction VD is lower than the height H2 of the
second recessed portion 4Ad22.
[0048] It is desirable that the height H1, the height H2,
and the height H3 have, for example, a relationship
according to the following Expression (7).

[0049] That is, it is desirable that a difference between
the height H2 and the height H3 is larger than a difference
between the height H1 and the height H2 such that a step
difference increases as the distance from the discharge
hole 4Aa increases. This is because in a case where the
step difference is large at a position in which the distance
from the discharge hole 4Aa is short, pressure loss in a
case where the refrigerant encounters the step difference
excessively increases, and thus the excessive pressure
loss is prevented from occurring.
[0050] In the rotary compression portion 6 shown in
Figs. 3 to 5, the inclined portion 4Ad2 has the first re-
cessed portion 4Ad21 and the second recessed portion
4Ad22 in order of a short distance from the discharge hole
4Aa. However, other aspects may be adopted. For ex-
ample, as in a rotary compression portion 6B of a second
modification example shown in Fig. 9, the inclined portion
4Ad2 may have an inclined shape in which heights H from
the bottom portion 4Ad1 to the facing surface 4Ab in the
vertical direction VD gradually decrease as the distance
from the discharge hole 4Aa increases.
[0051] Fig. 8 is a plan view of the upper bearing 4A of
the rotary compression portion 6B of the second mod-
ification example as viewed from above along the rota-
tional axis CL. Fig. 9 is a cross-sectional view taken along
line C-C of the rotary compression portion 6B shown in
Fig. 8.
[0052] As shown in Fig. 9, the inclined portion 4Ad2 has
an inclined shape in which the heights H from the bottom
portion 4Ad1 to the facing surface 4Ab in the vertical
direction VD gradually decrease as the distance from the
discharge hole 4Aa increases. In a case where the pres-
sure of the refrigerant in the compression chamber 60A
exceeds the predetermined pressure and the tip portion
64a2 of the valve body 64a is separated from the dis-
charge hole 4Aa, the discharge valve 64 enters the open
state, and the refrigerant flows radially along the hori-
zontal direction HD from the discharge hole 4Aa. The
refrigerant discharged from the discharge hole 4Aa is
guided upward in the vertical direction VD along the
shape of the inclined portion 4Ad2.
[0053] Next, a method for manufacturing the rotary
compressor 1 of the present embodiment will be de-
scribed. Hereinafter, a step of forming the recess 4Ad
and the discharge hole 4Aa in the upper bearing 4A in the
method for manufacturing the rotary compressor 1 will be
described, and descriptions of other steps will not be

shown.
[0054] An operator forms the recess 4Ad shown in Fig.
5 by abutting a drill (not shown) against the facing surface
4Ab of the upper bearing 4A in which the recess 4Ad is not
formed and by cutting the facing surface 4Ab (step of
forming recess). In a case where the first recessed por-
tion 4Ad21 is formed by counter-boring processing, the
operator allows a center of the drill to coincide with the
axis Z1 to form the first recessed portion 4Ad21 having
the diameter D1 centered around the axis Z1. The op-
erator operates the drill such that a height from the bottom
portion 4Ad1 to the facing surface 4Ab is set as the height
H1.
[0055] Next, in a case where the second recessed
portion 4Ad22 is formed by the counter-boring proces-
sing, the operator allows the center of the drill to coincide
with the axis Z2 to form the second recessed portion
4Ad22 having the diameter D2 centered around the axis
Z2. The operator operates the drill such that the height
from the bottom portion 4Ad1 to the facing surface 4Ab is
set as the height H2. In a case where the diameter D2 is
allowed to coincide with the diameter D1, the operator
forms the second recessed portion 4Ad22 without repla-
cing the drill after forming the first recessed portion
4Ad21. As described above, the operator forms the in-
clined portion 4Ad2 having the first recessed portion
4Ad21 and the second recessed portion 4Ad22.
[0056] Next, the operator forms the discharge hole 4Aa
penetrating along the axis Z1 in the bottom portion 4Ad1
of the recess 4Ad formed on the facing surface 4Ab of the
upper bearing 4A by cutting processing using the drill.
Thereafter, the operator fixes the discharge valve 64 to a
position of the fastening hole 4Ac of the upper bearing 4A
by fastening the fastening bolt 64c to the fastening hole
4Ac of the upper bearing 4A.
[0057] The rotary compressor 1 of the present embodi-
ment described above achieves the following actions and
effects.
[0058] According to the rotary compressor 1 of the
present embodiment, the electric motor 5 rotates the
rotary shaft 3, so that the rotary compression portion 6
is driven. The rotary compression portion 6 compresses
the refrigerant by gradually reducing the volume of the
compression chamber 60A by rotating the piston rotor 63
in the compression chamber 60A formed by sandwiching
the cylinder 60 between the upper bearing 4A and the
lower bearing 4B. The compressed refrigerant is guided
to the internal space of the housing 2 in which the electric
motor 5 is disposed, via the discharge valve 64 from the
discharge hole 4Aa.
[0059] According to the rotary compressor 1 of the
present embodiment, the discharge valve 64 is accom-
modated in the recess 4Ad formed on the facing surface
4Ab facing the electric motor 5, and the refrigerant com-
pressed from the discharge valve 64 toward the recess
4Ad is discharged. Since the inclined portion is formed in
the recess 4Ad, a circulation direction of the refrigerant
discharged from the discharge valve toward the recess is
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changed to stepwisely approach the facing surface from
the bottom portion. Therefore, the pressure loss of the
refrigerant can be suppressed as compared with a case
where the circulation direction of the refrigerant dis-
charged from the discharge valve toward the recess is
changed in only one stage.
[0060] According to the rotary compressor 1 of the
present embodiment, since the inclined portion 4Ad2 is
formed along the extending direction from the base end
portion toward the tip portion of the discharge valve 64,
the circulation direction of the refrigerant can be changed
to stepwisely approach the facing surface 4Ab from the
bottom portion 4Ad1 along the extending direction, which
is a direction in which the discharge valve 64 is open and
the refrigerant is guided.
[0061] In addition, according to the rotary compressor
1 of the present embodiment, the inclined portion 4Ad2
has the first recessed portion 4Ad21 and the second
recessed portion 4Ad22, and the height H2 from the
bottom portion 4Ad1 of the second recessed portion
4Ad22 to the facing surface 4Ab is lower than the height
H1 from the bottom portion 4Ad1 of the first recessed
portion 4Ad21 to the facing surface 4Ab. Therefore, the
circulation direction of the refrigerant discharged from the
discharge valve 64 toward the recess 4Ad is changed at
least in two stages in the end portion of the first recessed
portion 4Ad21 and in the end portion of the second
recessed portion 4Ad22 such that the circulation direc-
tion approaches the facing surface 4Ab from the bottom
portion 4Ad1. Therefore, the pressure loss of the refrig-
erant can be further suppressed as compared with a case
where the circulation direction of the refrigerant dis-
charged from the discharge valve 64 toward the recess
4Ad is changed only in one stage of an end portion of the
recess 4Ad.
[0062] According to the rotary compressor 1 of the
present embodiment, by setting the diameter D1 of the
first recessed portion 4Ad21 to be equal to or larger than
two times the diameter D0 of the discharge hole 4Aa, it is
possible to prevent the occurrence of the excessive
pressure loss due to collision of the refrigerant dis-
charged from the discharge hole 4Aa with the recess
4Ad at a position in which the diameter D1 of the first
recessed portion 4Ad21 is not equal to or larger than two
times the diameter D0 of the discharge hole 4Aa.
[0063] According to the rotary compressor 1 of the
present embodiment, by setting the diameter D2 of the
second recessed portion 4Ad22 to the same as the
diameter D1 of the first recessed portion 4Ad21, in a
case where the first recessed portion 4Ad21 and the
second recessed portion 4Ad22 are formed on the facing
surface 4Ab of the upper bearing 4A, processing can be
performed using the same cutting tool.
[0064] According to the rotary compressor 1 of the
present embodiment, by setting the diameter D2 of the
second recessed portion 4Ad22 to be larger than the
diameter D1 of the first recessed portion 4Ad21, the
pressure loss in a case where the refrigerant collides

with an end surface of the second recessed portion
4Ad22 can be reduced as compared with a case where
the diameter D2 is set to the same as the diameter D1.
[0065] According to the method for manufacturing the
rotary compressor 1 of the present embodiment, in a step
of forming the recess 4Ad, the facing surface 4Ab facing
the upper bearing 4A is cut, and the inclined portion 4Ad2
is formed, in which the height from the bottom portion
4Ad1 to the facing surface 4Ab decreases as the distance
from the discharge hole 4Aa increases. Since the recess
4Ad having the inclined portion 4Ad2 is formed by the
cutting processing, a bearing having a smaller outer
diameter (for example, equal to or smaller than Φ95
[mm]) can be easily manufactured as compared with a
case where the upper bearing 4A having the recess 4Ad
is molded by casting.
[0066] According to the rotary compressor 1 manufac-
tured by the manufacturing method of the present embo-
diment, the discharge valve 64 is accommodated in the
recess 4Ad formed on the facing surface 4Ab facing the
electric motor 5, and the refrigerant compressed from the
discharge valve 64 toward the recess 4Ad is discharged.
Since the inclined portion 4Ad2 is formed in the recess
4Ad, the circulation direction of the refrigerant discharged
from the discharge valve 64 toward the recess 4Ad is
changed to stepwisely approach the facing surface 4Ab
from the bottom portion 4Ad1. Therefore, the pressure
loss of the refrigerant can be suppressed as compared
with a case where the circulation direction of the refrig-
erant discharged from the discharge valve 64 toward the
recess 4Ad is changed in only one stage.
[0067] According to the method for manufacturing the
rotary compressor 1 of the present embodiment, by cut-
ting the facing surface 4Ab, the first recessed portion
4Ad21 and the second recessed portion 4Ad22 are
formed as the inclined portion 4Ad2, and the rotary
compressor 1 is manufactured, in which the height H2
from the bottom portion 4Ad1 of the second recessed
portion 4Ad22 to the facing surface 4Ab is lower than the
height H1 from the bottom portion 4Ad1 of the first re-
cessed portion 4Ad21 to the facing surface 4Ab. There-
fore, the circulation direction of the refrigerant discharged
from the discharge valve 64 toward the recess 4Ad is
changed at least in two stages in the end portion of the
first recessed portion 4Ad21 and in the end portion of the
second recessed portion 4Ad22 such that the circulation
direction approaches the facing surface 4Ab from the
bottom portion 4Ad1. Therefore, the pressure loss of the
refrigerant can be further suppressed as compared with a
case where the circulation direction of the refrigerant
discharged from the discharge valve 64 toward the re-
cess 4Ad is changed only in one stage of an end portion of
the recess 4Ad.
[0068] According to the method for manufacturing the
rotary compressor 1 of the present embodiment, since
the diameter D2 of the second recessed portion 4Ad22 is
the same as the diameter D1 of the first recessed portion
4Ad21, the processing can be performed by using the
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same cutting tool in a case where the first recessed
portion 4Ad21 and the second recessed portion 4Ad22
are formed by cutting the facing surface 4Ab of the upper
bearing 4A.
[0069] The rotary compressor (1) described in each of
embodiments described above is understood as follows,
for example.
[0070] There is provided a rotary compressor accord-
ing to a first aspect of the present disclosure including a
housing (2) that has a tubular portion extending in a
vertical direction along an axis, a compression portion
(6) that is accommodated in the housing and compresses
a refrigerant, and a drive portion (5) that is accommo-
dated in the housing and drives the compression portion
by rotating a rotary shaft (3) extending along the axis, in
which the compression portion has a piston rotor (63) that
is fixed to the rotary shaft and rotates eccentrically with
respect to the axis, a cylinder (60) that accommodates
the piston rotor, a pair of bearings (4A, 4B) that rotatably
support the rotary shaft around the axis, are disposed to
sandwich the cylinder along the axis, and form a com-
pression chamber (60A) accommodating the piston rotor,
and a discharge valve (64) that is attached to one (4A) of
the pair of bearings and opens and closes a discharge
hole (4Aa) discharging the refrigerant compressed in the
compression chamber, a recess (4Ad) that accommo-
dates the discharge valve is formed on a facing surface
facing the drive portion of the one (4A) of the pair of
bearings, the discharge hole that penetrates along the
axis is formed in a bottom portion (4Ad1) of the recess,
and an inclined portion (4Ad2) in which a height from the
bottom portion to the facing surface decreases as a
distance from the discharge hole increases is formed
in the recess.
[0071] With the rotary compressor according to the first
aspect of the present disclosure, the drive portion rotates
the rotary shaft, so that the compression portion is driven.
The compression portion compresses the refrigerant by
gradually reducing a volume of the compression cham-
ber by rotating the piston rotor in the compression cham-
ber formed by sandwiching the cylinder with the pair of
bearings. The compressed refrigerant is guided from the
discharge hole to a space in which the drive portion is
disposed via the discharge valve.
[0072] With the rotary compressor according to the first
aspect of the present disclosure, the discharge valve is
accommodated in the recess formed on the facing sur-
face facing the drive portion, and the refrigerant com-
pressed from the discharge valve toward the recess is
discharged. Since the inclined portion is formed in the
recess, a circulation direction of the refrigerant dis-
charged from the discharge valve toward the recess is
changed to stepwisely approach the facing surface from
the bottom portion. Therefore, the pressure loss of the
refrigerant can be suppressed as compared with a case
where the circulation direction of the refrigerant dis-
charged from the discharge valve toward the recess is
changed in only one stage.

[0073] There is provided the rotary compressor ac-
cording to a second aspect of the present disclosure,
in the first aspect, in which the discharge valve has a base
end portion fixed to the bottom portion of the recess and a
tip portion disposed in the discharge hole, and the in-
clined portion is formed along an extending direction from
the base end portion toward the tip portion of the dis-
charge valve.
[0074] With the rotary compressor according to the
second aspect of the present disclosure, since the in-
clined portion is formed along the extending direction
from the base end portion toward the tip portion of the
discharge valve, the circulation direction of the refrigerant
can be changed to stepwisely approach the facing sur-
face from the bottom portion along the extending direc-
tion, which is a direction in which the discharge valve is
open and the refrigerant is guided.
[0075] There is provided the rotary compressor ac-
cording to a third aspect of the present disclosure, in the
first aspect or the second aspect, in which the inclined
portion has a first recessed portion (4Ad21) formed in a
circular shape centered around the discharge hole and a
second recessed portion (4Ad22) formed in a circular
shape centered around a position separated from the
discharge hole and disposed to overlap the first recessed
portion, in a case where the facing surface of the bearing
is viewed along the axis, and a height from the bottom
portion of the first recessed portion to the facing surface is
a first height, and a height from the bottom portion of the
second recessed portion to the facing surface is a second
height, the second height being lower than the first height.
[0076] With the rotary compressor according to the
third aspect of the present disclosure, the inclined portion
has the first recessed portion and the second recessed
portion, and the second height from the bottom portion of
the second recessed portion to the facing surface is lower
than the first height from the bottom portion of the first
recessed portion to the facing surface. Therefore, the
circulation direction of the refrigerant discharged from the
discharge valve toward the recess is changed at least in
two stages in the end portion of the first recessed portion
and in the end portion of the second recessed portion
such that the circulation direction approaches the facing
surface from the bottom portion. Therefore, the pressure
loss of the refrigerant can be further suppressed as
compared with a case where the circulation direction of
the refrigerant discharged from the discharge valve to-
ward the recess is changed only in one stage of an end
portion of the recess.
[0077] There is provided the rotary compressor ac-
cording to a fourth aspect of the present disclosure, in
the third aspect, in which a first diameter of the first
recessed portion is equal to or larger than two times a
diameter of the discharge hole.
[0078] With the rotary compressor according to the
fourth aspect of the present disclosure, by setting the
first diameter of the first recessed portion to be equal to or
larger than two times the diameter of the discharge hole, it
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is possible to prevent occurrence of excessive pressure
loss due to collision of the refrigerant discharged from the
discharge hole with the recess at a position in which the
first diameter of the first recessed portion is not equal to or
larger than two times the diameter of the discharge hole.
[0079] There is provided the rotary compressor ac-
cording to a fifth aspect of the present disclosure, in
the third aspect, in which a second diameter of the
second recessed portion is the same as a first diameter
of the first recessed portion.
[0080] With the rotary compressor according to the fifth
aspect of the present disclosure, since the second dia-
meter of the second recessed portion is the same as the
first diameter of the first recessed portion, in a case where
the first recessed portion and the second recessed por-
tion are formed on the facing surface of the bearing,
processing can be performed using the same cutting tool.
[0081] There is provided the rotary compressor ac-
cording to a sixth aspect of the present disclosure, in
the third aspect, a second diameter of the second re-
cessed portion is larger than a first diameter of the first
recessed portion.
[0082] With the rotary compressor according to the
sixth aspect of the present disclosure, since the second
diameter of the second recessed portion is larger than the
first diameter of the first recessed portion, pressure loss
in a case where the refrigerant collides with the end
surface of the second recessed portion can be reduced
as compared with a case where the second diameter is
set to the same as the first diameter.
[0083] There is provided a method for manufacturing a
rotary compressor according to a seventh aspect of the
present disclosure, the rotary compressor including a
housing that has a tubular portion extending in a vertical
direction along an axis, a compression portion that is
accommodated in the housing and compresses a refrig-
erant, and a drive portion that is accommodated in the
housing and drives the compression portion by rotating a
rotary shaft extending along the axis, in which the com-
pression portion has a piston rotor that is fixed to the
rotary shaft and rotates eccentrically with respect to the
axis, a cylinder that accommodates the piston rotor, a pair
of bearings that rotatably support the rotary shaft around
the axis, are disposed to sandwich the cylinder along the
axis, and form a compression chamber accommodating
the piston rotor, and a discharge valve that is attached to
one of the pair of bearings and opens and closes a
discharge hole discharging the refrigerant compressed
in the compression chamber, the method including a step
of forming a recess that accommodates the discharge
valve by cutting a facing surface facing the drive portion of
the one of the pair of bearings and a step of forming the
discharge hole that penetrates along the axis in a bottom
portion of the recess, in which in the step of forming the
recess, an inclined portion in which a height from the
bottom portion to the facing surface decreases as a
distance from the discharge hole increases is formed.
[0084] With the method for manufacturing a rotary

compressor according to the seventh aspect of the pre-
sent disclosure, in the step of forming the recess, by
cutting the facing surface facing the drive portion of
one of the pair of bearings, the inclined portion is formed,
in which the height from the bottom portion to the facing
surface decreases as the distance from the discharge
hole increases. Since the recess having the inclined
portion is formed by cutting processing, a bearing having
a smaller outer diameter (for example, equal to or smaller
thanΦ95 [mm]) can be easily manufactured as compared
with a case where the bearing having the recess is
molded by casting.
[0085] With the rotary compressor manufactured by
the method for manufacturing a rotary compressor ac-
cording to the seventh aspect of the present disclosure,
the discharge valve is accommodated in the recess
formed on the facing surface facing the drive portion,
and the refrigerant compressed from the discharge valve
toward the recess is discharged. Since the inclined por-
tion is formed in the recess, a circulation direction of the
refrigerant discharged from the discharge valve toward
the recess is changed to stepwisely approach the facing
surface from the bottom portion. Therefore, the pressure
loss of the refrigerant can be suppressed as compared
with a case where the circulation direction of the refrig-
erant discharged from the discharge valve toward the
recess is changed in only one stage.
[0086] There is provided the method for manufacturing
a rotary compressor according to an eighth aspect of the
present disclosure, in the seventh aspect, in which in the
step of forming the recess, by cutting the facing surface, a
first recessed portion formed in a circular shape centered
around the discharge hole and a second recessed por-
tion formed in a circular shape centered around a position
separated from the discharge hole and disposed to over-
lap the first recessed portion are formed as the inclined
portion, in a case where the facing surface of the bearing
is viewed along the axis, and a height from the bottom
portion of the first recessed portion to the facing surface is
a first height, and a height from the bottom portion of the
second recessed portion to the facing surface is a second
height, the second height being lower than the first height.
[0087] With the method for manufacturing a rotary
compressor according to the eighth aspect of the present
disclosure, by cutting the facing surface, the first re-
cessed portion and the second recessed portion are
formed as the inclined portion, and the rotary compressor
is manufactured, in which the second height from the
bottom portion of the second recessed portion to the
facing surface is lower than the first height from the
bottom portion of the first recessed portion to the facing
surface. Therefore, the circulation direction of the refrig-
erant discharged from the discharge valve toward the
recess is changed at least in two stages in the end portion
of the first recessed portion and in the end portion of the
second recessed portion such that the circulation direc-
tion approaches the facing surface from the bottom por-
tion. Therefore, the pressure loss of the refrigerant can be
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further suppressed as compared with a case where the
circulation direction of the refrigerant discharged from the
discharge valve toward the recess is changed only in one
stage of an end portion of the recess.
[0088] There is provided the method for manufacturing
a rotary compressor according to a ninth aspect of the
present disclosure, in the eighth aspect, a first diameter of
the first recessed portion is equal to or larger than two
times a diameter of the discharge hole.
[0089] With the method for manufacturing a rotary
compressor according to the ninth aspect of the present
disclosure, by setting the first diameter of the first re-
cessed portion to be equal to or larger than two times the
diameter of the discharge hole, it is possible to prevent
occurrence of excessive pressure loss due to collision of
the refrigerant discharged from the discharge hole with
the recess at a position in which the first diameter of the
first recessed portion is not equal to or larger than two
times the diameter of the discharge hole.
[0090] There is provided the method for manufacturing
a rotary compressor according to a tenth aspect of the
present disclosure, in the eighth aspect, a second dia-
meter of the second recessed portion is the same as a
first diameter of the first recessed portion.
[0091] With the method for manufacturing a rotary
compressor according to the tenth aspect of the present
disclosure, since the second diameter of the second
recessed portion is the same as the first diameter of
the first recessed portion, in a case where the first re-
cessed portion and the second recessed portion are
formed by cutting the facing surface of the bearing, the
processing can be performed using the same cutting tool.

Reference Signs List

[0092]

1: rotary compressor
2: housing
3: rotary shaft
4A: upper bearing
4Aa: discharge hole
4Ab: facing surface
4Ac: fastening hole
4Ad: recess
4Ad1: bottom portion
4Ad2: inclined portion
4Ad21: first recessed portion
4Ad22: second recessed portion
4Ad23: third recessed portion
4B: lower bearing
5: electric motor (drive portion)
6, 6A, 6B: rotary compression portion
10: compressor body
11: suction pipe
12: accumulator
13: discharge pipe
14: bracket

15: inlet pipe
21: main body portion
21a: inner surface
22: upper cover portion
23: lower cover portion
24: opening portion
25: suction port
60: cylinder
60A: compression chamber
60B: suction hole
61: bolt
62: eccentric shaft portion
63: piston rotor
64: discharge valve
64a: valve body
64a1: base end portion
64a2: tip portion
64b: retainer
64c: fastening bolt
65: discharge cover
CL: rotational axis
FL: installation surface
H, H1, H2, H3: height
HD: horizontal direction
VD: vertical direction
Z1, Z2: axis

Claims

1. A rotary compressor comprising:

a housing that has a tubular portion extending in
a vertical direction along an axis;
a compression portion that is accommodated in
the housing and compresses a refrigerant; and
a drive portion that is accommodated in the
housing and drives the compression portion
by rotating a rotary shaft extending along the
axis,
wherein the compression portion has

a piston rotor that is fixed to the rotary shaft
and rotates eccentrically with respect to the
axis,
a cylinder that accommodates the piston
rotor,
a pair of bearings that rotatably support the
rotary shaft around the axis, are disposed to
sandwich the cylinder along the axis, and
form a compression chamber accommodat-
ing the piston rotor, and
a discharge valve that is attached to one of
the pair of bearings and opens and closes a
discharge hole discharging the refrigerant
compressed in the compression chamber,

a recess that accommodates the discharge
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valve is formed on a facing surface facing the
drive portion of the one of the pair of bearings,
the discharge hole that penetrates along the axis
is formed in a bottom portion of the recess, and
an inclined portion in which a height from the
bottom portion to the facing surface decreases
as a distance from the discharge hole increases
is formed in the recess.

2. The rotary compressor according to Claim 1,

wherein the discharge valve has a base end
portion fixed to the bottom portion of the recess
and a tip portion disposed in the discharge hole,
and
the inclined portion is formed along an extending
direction from the base end portion toward the
tip portion of the discharge valve.

3. The rotary compressor according to Claim 1 or 2,

wherein the inclined portion has a first recessed
portion formed in a circular shape centered
around the discharge hole and a second re-
cessed portion formed in a circular shape cen-
tered around a position separated from the dis-
charge hole and disposed to overlap the first
recessed portion, in a case where the facing
surface of the bearing is viewed along the axis,
and
a height from the bottom portion of the first
recessed portion to the facing surface is a first
height, and a height from the bottom portion of
the second recessed portion to the facing sur-
face is a second height, the second height being
lower than the first height.

4. The rotary compressor according to Claim 3,
wherein a first diameter of the first recessed portion is
equal to or larger than two times a diameter of the
discharge hole.

5. The rotary compressor according to Claim 3,
wherein a second diameter of the second recessed
portion is the same as a first diameter of the first
recessed portion.

6. The rotary compressor according to Claim 3,
wherein a second diameter of the second recessed
portion is larger than a first diameter of the first
recessed portion.

7. A method for manufacturing a rotary compressor, the
rotary compressor including

a housing that has a tubular portion extending in
a vertical direction along an axis,
a compression portion that is accommodated in

the housing and compresses a refrigerant, and
a drive portion that is accommodated in the
housing and drives the compression portion
by rotating a rotary shaft extending along the
axis,
in which the compression portion has

a piston rotor that is fixed to the rotary shaft
and rotates eccentrically with respect to the
axis,
a cylinder that accommodates the piston
rotor,
a pair of bearings that rotatably support the
rotary shaft around the axis, are disposed to
sandwich the cylinder along the axis, and
form a compression chamber accommodat-
ing the piston rotor, and
a discharge valve that is attached to one of
the pair of bearings and opens and closes a
discharge hole discharging the refrigerant
compressed in the compression chamber,
the method comprising:

a step of forming a recess that accommodates
the discharge valve by cutting a facing surface
facing the drive portion of the one of the pair of
bearings; and
a step of forming the discharge hole that pene-
trates along the axis in a bottom portion of the
recess,
wherein in the step of forming the recess, an
inclined portion in which a height from the bot-
tom portion to the facing surface decreases as a
distance from the discharge hole increases is
formed.

8. The method for manufacturing a rotary compressor
according to Claim 7,

wherein in the step of forming the recess, by
cutting the facing surface, a first recessed por-
tion formed in a circular shape centered around
the discharge hole and a second recessed por-
tion formed in a circular shape centered around
a position separated from the discharge hole
and disposed to overlap the first recessed por-
tion are formed as the inclined portion, in a case
where the facing surface of the bearing is viewed
along the axis, and
a height from the bottom portion of the first
recessed portion to the facing surface is a first
height, and a height from the bottom portion of
the second recessed portion to the facing sur-
face is a second height, the second height being
lower than the first height.

9. The method for manufacturing a rotary compressor
according to Claim 8,
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wherein a first diameter of the first recessed portion is
equal to or larger than two times a diameter of the
discharge hole.

10. The method for manufacturing a rotary compressor
according to Claim 8,
wherein a second diameter of the second recessed
portion is the same as a first diameter of the first
recessed portion.
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