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cylinder (40). The first suction pipe (15) sucks a fluid into
afirstcylinder chamber (41). Arear head (33) is provided
with anin-head suction passage (70) communicating with

a second cylinder chamber (51). A second suction pipe
(16) is connected to the rear head (33). The second suc-
tion pipe (16) sucks the fluid into the second cylinder
chamber (51) through the in-head suction passage (70).
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Description
TECHNICAL FIELD

[0001] The present disclosure relates to a rotary com-
pressor and a refrigeration apparatus.

BACKGROUND ART

[0002] Patent Document 1 discloses a compressor in-
cluding a front head, a first cylinder having a first cylinder
chamber, a partition plate, a second cylinder having a
second cylinder chamber, and a rear head. A first suction
pipe is connected to the first cylinder, and a second suc-
tion pipe is connected to the second cylinder. Refrigerant
gas is sucked into the first cylinder chamber and the sec-
ond cylinder chamber from an accumulator via the first
suction pipe and the second suction pipe.

CITATION LIST
PATENT DOCUMENT

[0003] Patent Document 1: Japanese Unexamined
Patent Publication No. 2022-072807

SUMMARY OF THE INVENTION
TECHNICAL PROBLEMS

[0004] For the higher efficiency of the compressor, re-
ducing a leakage loss by thinning the first and second
cylinders has been demanded.

[0005] However,thinningthe firstand second cylinders
reduces the distance between the first and second suc-
tion pipes, which may decrease the strength of the casing
around connections with the first and second suction
pipes.

[0006] Anobjectofthe presentdisclosureistoincrease
the efficiency of the compressor and increase the dis-
tance between the first suction pipe and the second suc-
tion pipe.

SOLUTION TO THE PROBLEMS

[0007] A firstaspect of the presentdisclosure is direct-
ed to a rotary compressor including: a rotary compressor
including: a stack of a first head (31), a first cylinder (40)
having a first cylinder chamber (41), a middle plate (32),
asecond cylinder (50) having a second cylinder chamber
(51), and a second head (33); a first piston (45) that ec-
centrically rotates in the first cylinder chamber (41); and
a second piston (55) that eccentrically rotates in the sec-
ond cylinder chamber (51), the rotary compressor includ-
ing: a first suction pipe (15) that is connected to the first
cylinder (40) and sucks a fluid into the first cylinder cham-
ber (41); an in-head suction passage (70) thatis provided
in the second head (33) and communicates with the sec-
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ond cylinder chamber (51); and a second suction pipe
(16) thatis connected to the second head (33) and sucks
a fluid into the second cylinder chamber (51) through the
in-head suction passage (70).

[0008] According to the first aspect, the distance be-
tween the first suction pipe (15) and the second suction
pipe (16) can be increased as compared with the case
in which the second suction pipe (16) is connected to the
second cylinder (50). This can reduce the thicknesses of
the first cylinder (40) and the second cylinder (50) to re-
duce the leakage loss, making it possible to increase the
efficiency of the rotary compressor.

[0009] A second aspect of the present disclosure is an
embodiment of the first aspect. In the rotary compressor
of the second aspect, the first head (31) has a threaded
hole (36), the first cylinder (40), the middle plate (32), the
second cylinder (50), and the second head (33) each
have a through hole (37) located to correspond to the
threaded hole (36), and a bolt (35) is inserted from the
second head (33) side to fasten the first head (31), the
first cylinder (40), the middle plate (32), the second cyl-
inder (50), and the second head (33).

[0010] According to the second aspect, when tight-
ened, the bolt (35) causes the second cylinder (50) near
the seat surface of the bolt (35) to have a tightening strain
greater than a tightening strain of the first cylinder (40).
On the other hand, when the fluid is sucked into the sec-
ond cylinder (50) from the second head (33) side, the
low-temperature fluid is heated while passing through
the in-head suction passage (70), which reduces the dif-
ference in temperature distribution between the second
cylinder (50) and the fluid. This causes a thermal strain
of the second cylinder (50) due to thermal expansion to
be lower than a thermal strain of the first cylinder (40).
[0011] Thus, the leakage loss in the second cylinder
(50), which is near the seat surface of the bolt (35), can
be reduced by setting the clearance between the second
cylinder (50) and the second piston (55) small in consid-
eration of the influence of the tightening strain and the
thermal strain.

[0012] A third aspect of the present disclosure is an
embodiment of the first aspect. In the rotary compressor
of the third aspect, the first cylinder (40) has a threaded
hole (36), the middle plate (32), the second cylinder (50),
and the second head (33) each have a through hole (37)
located to correspond to the threaded hole (36), and a
bolt (35) is inserted from the second head (33) side to
fasten the first cylinder (40), the middle plate (32), the
second cylinder (50), and the second head (33).

[0013] According to the third aspect, the leakage loss
in the second cylinder (50), which is near the seat surface
of the bolt (35), can be reduced by setting the clearance
between the second cylinder (50) and the second piston
(55) small in consideration of the influence of the tight-
ening strain and the thermal strain.

[0014] A fourth aspect of the present disclosure is an
embodiment of any one of the first to third aspects. In the
rotary compressor of the fourth aspect, the in-head suc-
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tion passage (70) includes: afirst passage (71) extending
in aradial direction; and a second passage (72) extending
in an axial direction to allow the first passage (71) and
the second cylinder chamber (51) to communicate with
each other.

[0015] According to the fourth aspect, the low-temper-
ature fluid that has flowed into the in-head suction pas-
sage (70) from the second suction pipe (16) is heated
when passing through the first passage (71) and the sec-
ond passage (72), and then flows into the second cylinder
chamber (51) in the radial direction. This can reduce di-
rect spraying of the low-temperature fluid on the second
piston (55).

[0016] A fifth aspect of the present disclosure is direct-
ed to a refrigeration apparatus including: the rotary com-
pressor (10) of any one of the first to fourth aspects; and
a fluid circuit (1a) through which a fluid compressed by
the rotary compressor (10) flows.

[0017] According to the fifth aspect, a refrigeration ap-
paratus including the rotary compressor (10) can be pro-
vided.

BRIEF DESCRIPTION OF THE DRAWINGS
[0018]

FIG. 1 is a refrigerant circuit diagram illustrating a
configuration of a refrigeration apparatus according
to a first embodiment.

FIG. 2 is a longitudinal sectional view illustrating a
configuration of a rotary compressor.

FIG. 3 is a transverse sectional view illustrating a
configuration of a first cylinder and a first piston.
FIG. 4 is a transverse sectional view illustrating a
configuration of a second cylinder and a second pis-
ton.

FIG. 5 is a longitudinal sectional view illustrating a
configuration of a rotary compressor according to a
second embodiment.

DESCRIPTION OF EMBODIMENT
«First Embodiment»

[0019] Asillustratedin FIG. 1, arotary compressor (10)
is provided in a refrigeration apparatus (1). The refriger-
ation apparatus (1) includes a refrigerant circuit (1a)
which is a fluid circuit filled with a refrigerant. The refrig-
erant circuit (1a) includes a rotary compressor (10), a
radiator (3), a decompression mechanism (4), and an
evaporator (5). The decompression mechanism (4) is,
for example, an expansion valve. The refrigerant circuit
(1a) performs a vapor compression refrigeration cycle.

[0020] The refrigeration apparatus (1) is an air condi-
tioner. The air conditioner may be any of a cooling-only
apparatus, a heating-only apparatus, oran air conditioner
switchable between cooling and heating. In this case, the
air conditioner has a switching mechanism (e.g., a four-
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way switching valve) configured to switch the direction
of circulation of the refrigerant. The refrigeration appara-
tus (1) may be a water heater, a chiller unit, or a cooling
apparatus configured to cool air in an internal space. The
cooling apparatus cools the air in a refrigerator, a freezer,
or a container, for example.

[0021] As illustrated in FIG. 2, the rotary compressor
(10) includes a casing (11), a drive mechanism (20), and
a compression mechanism (30). The drive mechanism
(20) and the compression mechanism (30) are housed
in the casing (11).

[0022] The casing(11)is configured as a vertically long
cylindrical closed container. The casing (11) includes a
barrel (12), a bottom end plate (13), and a top end plate
(14). Thebarrel (12)isin the shape of a cylinder extending
in the vertical direction, with both axial ends open. The
bottom end plate (13) is fixed to the lower end of the
barrel (12). The top end plate (14) is fixed to the upper
end of the barrel (12).

[0023] A first suction pipe (15) and a second suction
pipe (16) pass through, and are fixed to, the barrel (12).
A discharge pipe (17) passes through, and is fixed to,
the top end plate (14).

[0024] The casing (11) has an oil reservoir (18) at its
bottom. The oil reservoir (18) is formed by the bottom
end plate (13) and an inner wall of a lower portion of the
barrel (12). The oil reservoir (18) stores oil for lubricating
the sliding portions of the compression mechanism (30)
and a drive shaft (25).

<Drive Mechanism>

[0025] The drive mechanism (20)includes a motor (21)
and a drive shaft (25). The motor (21) is disposed above
the compression mechanism (30). The motor (21) in-
cludes a stator (22) and a rotor (23).

[0026] The stator (22) is fixed to the inner peripheral
surface of the barrel (12) of the casing (11). The rotor
(23) extends to penetrate the stator (22) in the vertical
direction. The drive shaft (25) passes through the axis of
the rotor (23) and is fixed to the rotor (23). The drive shaft
(25) is driven to rotate together with the rotor (23) when
the motor (21) is energized.

[0027] The drive shaft (25) is arranged on the axis of
the barrel (12) of the casing (11). An oil supply pump
(25a) is provided at the lower end of the drive shaft (25).
The oil supply pump (25a) conveys the oil collected in
the oil reservoir (18). The conveyed oil is supplied to the
sliding portions of the compression mechanism (30) and
the drive shaft (25) through an oil passage (25b) in the
drive shaft (25).

[0028] The drive shaft (25) includes a main shaft por-
tion (26), a first eccentric portion (27), and a second ec-
centric portion (28). An upper part of the main shaft por-
tion (26) is fixed to the rotor (23) of the motor (21). The
first eccentric portion (27) is disposed above the second
eccentric portion (28). The axes of the first eccentric por-
tion (27) and the second eccentric portion (28) are ec-
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centric from the axis of the main shaft portion (26) by a
predetermined amount.

[0029] Part of the main shaft portion (26) above the
firsteccentric portion (27) is rotatably supported by a front
head (31) described later. Part of the main shaft portion
(26) below the second eccentric portion (28) is rotatably
supported by a rear head (33) described later.

<Compression Mechanism>

[0030] In the example shown in FIG. 2, the compres-
sion mechanism (30) is a two-cylinder rotary fluid ma-
chine. The compression mechanism (30) is disposed be-
low the motor (21). The compression mechanism (30)
includes a front head (31) as a first head, a first cylinder
(40), a middle plate (32), a second cylinder (50), and a
rear head (33) as a second head.

[0031] The front head (31), the first cylinder (40), the
middle plate (32), the second cylinder (50), and the rear
head (33) are stacked in this order from top to bottom
and fixed with a bolt (35).

[0032] Specifically, the front head (31) is provided with
a threaded hole (36). The first cylinder (40), the middle
plate (32), the second cylinder (50), and the rear head
(33) are each provided with a through hole (37) located
to correspond to the threaded hole (36).

[0033] The bolt (35) is inserted into the holes from the
rear head (33) side and fastens the front head (31), the
first cylinder (40), the middle plate (32), the second cyl-
inder (50), and the rear head (33).

[0034] The front head (31) is fixed to the barrel (12) of
the casing (11). The front head (31) is stacked on top of
the first cylinder (40). The front head (31) is arranged to
cover a first cylinder chamber (41) of the first cylinder
(40) from above. The main shaft portion (26) of the drive
shaft(25)isinsertedinthefronthead (31) to pass through
the center of the front head (31). The front head (31)
rotatably supports the drive shaft (25). The front head
(31) has a first discharge passage (49) penetrating the
front head (31) in the axial direction (see FIG. 3).
[0035] The first cylinder (40) is configured as a flat,
substantially annular member. As illustrated in FIG. 3,
the first cylinder (40) includes a first cylinder chamber
(41), afirst suction passage (42), and a first blade cham-
ber (43).

[0036] The first cylinder chamber (41) is provided in a
center portion of the first cylinder (40). The first suction
passage (42) extends from the inner wall surface of the
first cylinder chamber (41) toward the outside in the radial
direction of the first cylinder (40). The first suction pas-
sage (42) opens on the outer surface of the first cylinder
(40). The first suction pipe (15) is connected to an inlet
end of the first suction passage (42). An outlet end of the
first suction passage (42) communicates with the first
cylinder chamber (41).

[0037] The first cylinder chamber (41) houses a first
piston (45). The first piston (45) includes a first piston
body (46) and a first blade (47). The first piston body (46)

10

15

20

25

30

35

40

45

50

55

is formed in an annular shape. The first eccentric portion
(27) of the drive shaft (25) fits into the first piston body
(46). The first blade (47) extends radially outward from
the first piston body (46). The first blade (47) is supported
by a pair of first bushes (48). The first blade (47) divides
the inside of the first cylinder chamber (41) into a low-
pressure chamber and a high-pressure chamber.
[0038] The first piston (45) rotates eccentrically in the
first cylinder chamber (41) when the drive shaft (25) is
driven to rotate. When the volume of the low-pressure
chamber gradually increases with the eccentric rotation
of the first piston (45), the refrigerant flowing through the
first suction pipe (15) is sucked through the first suction
passage (42) into the low-pressure chamber in the radial
direction.

[0039] When the low-pressure chamber is isolated
from the first suction passage (42), the isolated space
constitutes a high-pressure chamber. The internal pres-
sure of the high-pressure chamber increases as the vol-
ume of the high-pressure chamber gradually decreases.
When the internal pressure of the high-pressure chamber
exceeds a predetermined pressure, the refrigerant in the
high-pressure chamber flows out of the compression
mechanism (30) through the firstdischarge passage (49).
The high-pressure refrigerant flows upward through the
internal space of the casing (11) and passes through a
core cut (not shown) of the motor (21) or any other pas-
sage. The high-pressure refrigerant that has flowed up-
ward of the motor (21) is transferred to the refrigerant
circuit through the discharge pipe (17).

[0040] The first blade chamber (43) is located radially
outward of the first cylinder chamber (41) and away from
the first cylinder chamber (41). The first blade chamber
(43) penetrates into the first cylinder (40) in the thickness
direction of the first cylinder (40). A tip portion of the first
blade (47) is housed in the first blade chamber (43). The
first blade (47) swings in the first blade chamber (43) with
the eccentric rotation of the first piston body (46).
[0041] Asillustrated in FIG. 2, the middle plate (32) is
sandwiched between the first cylinder (40) and the sec-
ond cylinder (50). The middle plate (32) is disposed to
cover the first cylinder chamber (41) of the first cylinder
(40) from below. The middle plate (32) is disposed to
cover a second cylinder chamber (51) of the second cyl-
inder (50) from above.

[0042] Asalsoillustratedin FIG. 4, the second cylinder
(50) is configured as a flat, substantially annular member.
The second cylinder (50) includes the second cylinder
chamber (51), a second suction passage (52), and a sec-
ond blade chamber (53).

[0043] The second cylinder chamber (51) is provided
in the center of the second cylinder (50). The second
suction passage (52) extends from the inner wall surface
of the second cylinder chamber (51) toward the outside
in the radial direction of the second cylinder (50). The
second suction passage (52) opens on a surface of the
second cylinder (50) (a lower surface in FIG. 2) facing
the rear head (33).
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[0044] Aninletend of the second suction passage (52)
communicates with an in-head suction passage (70) of
the rear head (33), which will be described later. An outlet
end of the second suction passage (52) communicates
with the second cylinder chamber (51).

[0045] The second cylinder chamber (51) houses a
second piston (55). The second piston (55) includes a
second piston body (56) and a second blade (57). The
second piston body (56) is formed in an annular shape.
The second eccentric portion (28) of the drive shaft (25)
fits into the second piston body (56). The second blade
(57) extends radially outward from the second piston
body (56). The second blade (57) is supported by a pair
of second bushes (58). The second blade (57) divides
the inside of the second cylinder chamber (51) into a low-
pressure chamber and a high-pressure chamber.
[0046] The action of the second piston (55) is substan-
tially the same as the action of the first piston (45), and
will not be described below.

[0047] The second blade chamber (53) is located ra-
dially outward of the second cylinder chamber (51) and
away from the second cylinder chamber (51). The second
blade chamber (53) penetrates into the second cylinder
(50) in the thickness direction of the second cylinder (50).
A tip portion of the second blade (57) is housed in the
second blade chamber (53). The second blade (57)
swings in the second blade chamber (53) with the eccen-
tric rotation of the second piston body (56).

[0048] As illustrated in FIG. 2, the rear head (33) is
stacked on the bottom of the second cylinder (50). The
rear head (33) is disposed to cover the second cylinder
chamber (51) of the second cylinder (50) from below.
The main shaft portion (26) of the drive shaft (25) is in-
serted in the rear head (33) to pass through the center
of the rear head (33). The rear head (33) rotatably sup-
ports the drive shaft (25).

[0049] The rear head (33) is provided with the in-head
suction passage (70). The in-head suction passage (70)
includes a first passage (71) and a second passage (72).
The first passage (71) extends outward in the radial di-
rection ofthe rearhead (33). The first passage (71) opens
on the outer surface of the rear head (33). An inlet end
of the first passage (71) is connected to the second suc-
tion pipe (16). The second passage (72) is provided at
an outlet end of the first passage (71).

[0050] The second passage (72) extends upward in
the axial direction and opens on the top surface of the
rear head (33). An outlet end of the second passage (72)
communicates with the second cylinder chamber (51) via
the second suction passage (52) of the second cylinder
(50).

[0051] Thisconfiguration canincrease the distance be-
tween the first suction pipe (15) and the second suction
pipe (16) as compared with the case in which the second
suction pipe (16) is connected to the second cylinder (50).
This can reduce the thicknesses of the first cylinder (40)
and the second cylinder (50) to reduce a leakage loss,
making it possible to increase the efficiency of the rotary
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compressor (10).

[0052] The low-temperature refrigerantthat has flowed
into the in-head suction passage (70) from the second
suction pipe (16) is heated when passing through the first
passage (71) and the second passage (72), and then
flows into the second cylinder chamber (51). This can
reduce direct spraying of the low-temperature refrigerant
on the second piston (55).

[0053] As indicated by the arrows in FIG. 2, the refrig-
erant is sucked into the second cylinder chamber (51)
via the second suction pipe (16), the in-head suction pas-
sage (70) of the rear head (33), and the second suction
passage (52) of the second cylinder (50).

[0054] Therearhead (33)hasaseconddischarge pas-
sage (59) penetrating the rear head (33) in the axial di-
rection (see FIG. 4). When the internal pressure of the
high-pressure chamber in the second cylinder chamber
(51) exceeds a predetermined pressure with the rotation
of the second piston (55), the refrigerantin the high-pres-
sure chamber flows out of the compression mechanism
(30) through the second discharge passage (59).
[0055] The bolt (35) is inserted into the through holes
(37) from the rear head (33) side and tightened in the
threaded hole (36) of the fronthead (31). When tightened,
the bolt (35) causes the second cylinder (50) near the
seat surface of the bolt (35) to have a tightening strain
83 which is greater than a tightening strain 61 of the first
cylinder (40) (31 < 33).

[0056] On the other hand, when the fluid is sucked into
the second cylinder (50) from the second head (33) side,
the low-temperature fluid is heated while passing through
the in-head suction passage (70), which reduces the dif-
ference in temperature distribution between the second
cylinder (50) and the fluid. This causes a thermal strain
84 of the second cylinder (50) due to thermal expansion
to be lower than a thermal strain 52 of the first cylinder
(40) (862 > 54).

[0057] Thus, the leakage loss in the second cylinder
(50), which is near the seat surface of the bolt (35), can
be reduced by setting the clearance between the second
cylinder (50) and the second piston (55) small in consid-
eration of the influence of the tightening strain and the
thermal strain.

<Configuration of Accumulator>

[0058] An accumulator (60) is connected to the up-
stream side of the rotary compressor (10). The accumu-
lator (60) temporarily stores the refrigerant that is to be
sucked into the rotary compressor (10) and performs gas-
liquid separation for a liquid refrigerant and oil contained
in a gas refrigerant.

[0059] The accumulator (60) includes a closed con-
tainer (61), an inlet pipe (62), a first outlet pipe (63), and
a second outlet pipe (64). The inlet pipe (62) allows the
refrigerant to flow into the closed container (61). The out-
let pipe (63) allows the refrigerant to flow out of the closed
container (61).
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[0060] The closedcontainer(61)is configuredasa ver-
tically long cylindrical member. The inlet pipe (62) is con-
nected to the top of the closed container (61). A lower
end of the inlet pipe (62) opens in the internal space of
the closed container (61) near the top of the closed con-
tainer (61).

[0061] The first outlet pipe (63) and the second outlet
pipe (64) are connected to the bottom of the closed con-
tainer (61). Each of the first outlet pipe (63) and the sec-
ond outlet pipe (64) has an upper end portion extending
upward in the internal space of the closed container (61)
and opens near the top of the closed container (61).
[0062] The first outlet pipe (63) has alower end portion
that extends downward from the lower end of the closed
container (61), bends toward the first suction pipe (15)
of the rotary compressor (10), and is connected to the
first suction pipe (15). The second outlet pipe (64) has a
lower end portion that extends downward from the lower
end of the closed container (61), bends toward the sec-
ond suction pipe (16) of the rotary compressor (10), and
is connected to the second suction pipe (16).

-Advantages of First Embodiment-

[0063] According to the features of this embodiment,
the distance between the first suction pipe (15) and the
second suction pipe (16) can be increased as compared
with the case in which the second suction pipe (16) is
connected to the second cylinder (50). This can reduce
the thicknesses of the first cylinder (40) and the second
cylinder (50) to reduce the leakage loss, making it pos-
sible to increase the efficiency of the rotary compressor.
[0064] Further, connecting the first suction pipe (15) to
the first cylinder (40) can reduce suction and heating of
the refrigerant in the first cylinder chamber (41). This can
improve the efficiency of the rotary compressor (10) as
compared with the case in which the first suction pipe
(15) is connected to the first head (31) and the second
suction pipe (16) is connected to the second head (33).
[0065] According to the features of this embodiment,
when tightened, the bolt (35) causes the second cylinder
(50) near the seat surface of the bolt (35) to have a tight-
ening strain greater than a tightening strain of the first
cylinder (40). On the other hand, when the fluid is sucked
into the second cylinder (50) from the second head (33)
side, the low-temperature fluid is heated while passing
through the in-head suction passage (70), which reduces
the difference in temperature distribution between the
second cylinder (50) and the fluid. This causes a thermal
strain of the second cylinder (50) due to thermal expan-
sion to be lower than a thermal strain of the first cylinder
(40).

[0066] Thus, the leakage loss in the second cylinder
(50), which is near the seat surface of the bolt (35), can
be reduced by setting the clearance between the second
cylinder (50) and the second piston (55) small in consid-
eration of the influence of the tightening strain and the
thermal strain.
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[0067] Further, connecting the first suction pipe (15) to
the first cylinder (40) located near the first head (31) pro-
vided with the threaded hole (36) can reduce a suction
pressure loss of the refrigerant. This can reduce the loss
of the compression mechanism (30) as a whole, making
it possible to improve the efficiency of the rotary com-
pressor (10).

[0068] According to the features of this embodiment,
the low-temperature fluid that has flowed into the in-head
suction passage (70) from the second suction pipe (16)
is heated when passing through the first passage (71)
and the second passage (72), and then flows into the
second cylinder chamber (51) in the radial direction. This
can reduce direct spraying of the low-temperature fluid
on the second piston (55).

[0069] According to the features of this embodiment,
the refrigeration apparatus includes the rotary compres-
sor (10) and the fluid circuit (1a) through which the fluid
compressed by the rotary compressor (10) flows. This
can provide a refrigeration apparatus including the rotary
compressor (10).

«Second Embodiment»

[0070] Inthe following description, the same reference
characters designate the same components as those of
the first embodiment, and the description is focused only
on the difference.

[0071] As illustrated in FIG. 5, a compression mecha-
nism (30) is disposed below the motor (21). The com-
pression mechanism (30) includes a front head (31), a
first cylinder (40), a middle plate (32), a second cylinder
(50), and a rear head (33).

[0072] The front head (31), the first cylinder (40), the
middle plate (32), the second cylinder (50), and the rear
head (33) are stacked in this order from top to bottom
and fixed with bolts (35).

[0073] Specifically, the first cylinder (40) has a thread-
ed hole (36). The front head (31), the middle plate (32),
the second cylinder (50), and the rear head (33) are each
provided with a through hole (37) located to correspond
to the threaded hole (36). The fronthead (31) has a coun-
terbore located to correspond to the through hole (37).
[0074] The lower one of the bolts (35) is inserted into
the holes from the rear head (33) side and fastens the
first cylinder (40), the middle plate (32), the second cyl-
inder (50), and the rear head (33). The upper one of the
bolts (35) is inserted into the holes from the front head
(31) side and fastens the front head (31) and the first
cylinder (40).

-Advantages of Second Embodiment-

[0075] According to the features of this embodiment,
the leakage loss in the second cylinder (50), which is
near the seat surface of the bolt (35), can be reduced by
setting the clearance between the second cylinder (50)
and the second piston (55) small in consideration of the



11 EP 4 461 962 A1 12

influence of the tightening strain and the thermal strain.
<<Other Embodiments>>

[0076] While the embodiments and variations have
been described above, it will be understood that various
changes in form and details can be made without depart-
ing from the spirit and scope of the claims. The elements
according to embodiments, the variations thereof, and
the other embodiments may be combined and replaced
with each other. In addition, the expressions of "first,"
"second," "third," ..., in the specification and claims are
used to distinguish the terms to which these expressions
are given, and do not limit the number and order of the
terms.

INDUSTRIAL APPLICABILITY

[0077] As can be seen from the foregoing description,
the present disclosure is useful for a rotary compressor
and a refrigeration apparatus.

DESCRIPTION OF REFERENCE CHARACTERS
[0078]

1 Refrigeration Apparatus
1a  Fluid Circuit

10  Rotary Compressor

15  First Suction Pipe

16  Second Suction Pipe

31 Front Head (First Head)
32  Middle Plate

33 Rear Head (Second Head)
35 Bolt

36  Threaded Hole

37  Through Hole

40  First Cylinder

41  First Cylinder Chamber
45  First Piston

50 Second Cylinder

51  Second Cylinder Chamber
55  Second Piston

70 In-Head Suction Passage
71  First Passage

72  Second Passage

Claims

1. Arotary compressor including: a stack of a first head
(31), afirst cylinder (40) having a first cylinder cham-
ber (41), a middle plate (32), a second cylinder (50)
having a second cylinder chamber (51), and a sec-
ond head (33); a first piston (45) that eccentrically
rotates in the first cylinder chamber (41); and a sec-
ond piston (55) that eccentrically rotates in the sec-
ond cylinder chamber (51), the rotary compressor
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comprising:

a first suction pipe (15) that is connected to the
first cylinder (40) and sucks a fluid into the first
cylinder chamber (41);

an in-head suction passage (70) that is provided
in the second head (33) and communicates with
the second cylinder chamber (51); and

a second suction pipe (16) that is connected to
the second head (33) and sucks a fluid into the
second cylinder chamber (51) through the in-
head suction passage (70).

2. The rotary compressor of claim 1, wherein

the first head (31) has a threaded hole (36),
the first cylinder (40), the middle plate (32), the
second cylinder (50), and the second head (33)
each have a through hole (37) located to corre-
spond to the threaded hole (36), and

a bolt (35) is inserted from the second head (33)
side to fasten the first head (31), the first cylinder
(40), the middle plate (32), the second cylinder
(50), and the second head (33).

3. The rotary compressor of claim 1, wherein

the first cylinder (40) has a threaded hole (36),
the middle plate (32), the second cylinder (50),
and the second head (33) each have a through
hole (37) located to correspond to the threaded
hole (36), and

a bolt (35) is inserted from the second head (33)
side to fasten the first cylinder (40), the middle
plate (32), the second cylinder (50), and the sec-
ond head (33).

4. The rotary compressor of any one of claims 1 to 3,
wherein
the in-head suction passage (70) includes: a first
passage (71) extending in a radial direction; and a
second passage (72) extending in an axial direction
to allow the first passage (71) and the second cylin-
der chamber (51) to communicate with each other.

5. A refrigeration apparatus, comprising: the rotary
compressor (10) of any one of claims 1 to 4; and
a fluid circuit (1a) through which a fluid compressed
by the rotary compressor (10) flows.
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FIG.2
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FIG.3
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FIG.5
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