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(54) COMPRESSOR AND REFRIGERATION DEVICE

(57)  Acompressor (100) includes a casing (10) hav- FIG.2
ing a reservoir (16) configured to store oil, an electric 100 )
motor (20), a compression mechanism (40) disposed \N

between the electric motor (20) and the reservoir (16),
and a resonance muffler (50) provided in the compres-
sion mechanism (40). The muffler (50) includes a cavity
(51) in which a resonance chamber (R) is formed, and a
first opening (53) communicating with the resonance
chamber (R) and opening to a refrigerant space (S).
The first opening (53) is formed on a lower surface or
an outer peripheral surface of the compression mechan-
ism (40).
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Description
TECHNICAL FIELD

[0001] The present disclosure relates to a compressor
and a refrigeration apparatus.

BACKGROUND ART

[0002] Patent Document 1 discloses a compressor
having a Helmholtz muffler. The compressor of Patent
Document 1 has a drive shaft extending in the top-bottom
direction in a casing, a motor attached to an upper portion
of the drive shaft, and a compression mechanism at-
tached to a lower portion of the drive shaft.

[0003] The Helmholtz muffler of Patent Document 1
has a resonance chamber having an opening which is
open between the compression mechanism and a rotor
of the motor. At least part of an inner wall surface of the
resonance chamber is formed by an outer peripheral
surface of the drive shaft. The opening is formed near
the drive shaft, and thus resonance with a high frequency
generated near the drive shaft in the casing can be
reduced.

CITATION LIST
PATENT DOCUMENTS

[0004] Patent Document 1: Japanese Unexamined
Patent Publication No. 2014-118862

SUMMARY OF THE INVENTION
TECHNICAL PROBLEM

[0005] The casing of the compressor has a bottom
portion in which a reservoir for storing oil is formed. In
such a compressor, resonance is likely to be generated
near an oil surface in the reservoir. Thus, noise is pro-
duced by this resonance.

[0006] In addition, a frequency of that resonance de-
creases when the position of the oil surface in the reser-
voir lowers. Thus, when the position of the oil surface in
the reservoir lowers, noise with a low frequency, which is
not produced when the compressor is in a normal opera-
tion, is produced.

[0007] Itisanobjectofthe presentdisclosure to reduce
noise of a compressor produced by resonance in a cas-

ing.
SOLUTION TO THE PROBLEM

[0008] Afirstaspectis directed to a compressorinclud-
ing: a casing (10) having a bottom portion in which a
reservoir (16) configured to store oil is provided; an
electric motor (20) housed in the casing (10); a compres-
sion mechanism (40) disposed between the electric mo-
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tor (20) and the reservoir (16) and configured to com-
press sucked gas refrigerant and discharge the com-
pressed gas refrigerant into the casing (10); and a reso-
nance muffler (50) provided in the compression mechan-
ism (40), wherein in the casing (10), a refrigerant space
(S) through which the gas refrigerant discharged from the
compression mechanism (40) flows is formed above the
reservoir (16), the muffler (50) includes a cavity (51) in
which a resonance chamber (R) is formed, and a first
opening (53) communicating with the resonance cham-
ber (R) and opening to the refrigerant space (S), and the
firstopening (53) is formed on a lower surface or an outer
peripheral surface of the compression mechanism (40).
[0009] In the first aspect, the first opening (53) of the
resonance muffler (50) is formed on a lower surface or an
outer peripheral surface of the compression mechanism
near an oil surface, and thus noise of the compressor
(100) produced by resonance in the casing (10) can be
reduced.

[0010] A second aspect is an embodiment of the first
aspect. In the second aspect, the muffler (50) further
includes a first communication passage (52) communi-
cating with the resonance chamber (R), and the first
opening (53) is formed at an end portion of the first
communication passage (52).

[0011] In the second aspect, the first opening (53) is
formed on an end portion of the first communication
passage (52), and thus the position of the first opening
(53) can be adjusted by the first communication passage
(52).

[0012] A third aspect is an embodiment of the first or
second aspect. In the third aspect, the compression
mechanism (40) has a plurality of members overlapping
with each other, the plurality of members includes a first
member (E1), the first member (E1) includes a recess
(61, 62) formed at an end surface of the first member (E1)
in a direction in which the plurality of members overlap
with each other, and an internal space of the recess (61,
62) constitutes part of the cavity (51).

[0013] In the third aspect, part of the cavity (51) is
constituted by the internal space of the recess (61, 62),
and thus the cavity (51) can be formed in the first member
(E1) by simple processing.

[0014] A fourth aspectis an embodiment of any one of
the first to third aspects. In the fourth aspect, the com-
pression mechanism (40) has a plurality of members
overlapping with each other, the plurality of members
includes a second member (E2), the second member
(E2) includes a through hole (63) penetrating the second
member (E2) in a direction in which the plurality of mem-
bers overlap with each other, and an internal space of the
through hole (63) constitutes part of the cavity (51).
[0015] In the fourth aspect, part of the cavity (51) is
constituted by the internal space of the through hole (63),
and thus the cavity (51) can be formed in the second
member (E2) by simple processing.

[0016] Afifth aspectis an embodimentof any one of the
firstto fourth aspects. In the fifth aspect, the compression
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mechanism (40) includes a cylinder (41), a first closing
member (45) configured to cover an opening surface of
one end of the cylinder (41) in an axial direction, and a
second closing member (46) configured to cover an
opening surface on another end of the cylinder (41) in
the axial direction, and the cavity (51) is formed by at least
one of the cylinder (41), the first closing member (45), or
the second closing member (46).

[0017] Inthe fifth aspect, the cavity (51)is formed by at
least one of the cylinder (41), the first closing member
(45), or the second closing member (46) that constitute
the compression mechanism (40), and thus the cavity
(51) can be formed without additional members.

[0018] A sixth aspect is an embodiment of any one of
the first to fifth aspects. In the sixth aspect, the muffler
(50) further includes a second opening (55) which com-
municates with the cavity (51) and through which the oil
flows in and out, and the second opening (55) is formed
below the first opening (53).

[0019] In the sixth aspect, the second opening (55)
through which the oil flows in and out is formed below
the first opening (53), and thus when the oil level in the
reservoir (16) rises, the oil flows into the cavity (51)
through the second opening (55). When the oil flows into
the cavity (51), the bottom surface of the resonance
chamber (R) is constituted by the oil surface, and the
volume of the resonance chamber (R) decreases. Ac-
cordingly, the resonance frequency of the muffler (50)
increases. In contrast, when the oil level in the reservoir
(16) lowers, the oil in the cavity (51) flows out through the
second opening (55), and the volume of the resonance
chamber (R) increases. When the volume of the reso-
nance chamber (R) increases, the resonance frequency
of the muffler (50) decreases. In this manner, by the oil
flowing in and out of the cavity (51) through the second
opening (55), the resonance frequency of the muffler (50)
changes, and thus noise with a wide range of resonance
frequency can be reduced by a single muffler (50).
[0020] A seventh aspectis an embodiment of the sixth
aspect. In the seventh aspect, the first opening (53) is
formed below an initial supply position (A1) which is a
position of an oil surface in the reservoir (16) reached ata
time of shipment, and communicates with the refrigerant
space (S) when an oil level in the reservoir (16) lowers.
[0021] In the seventh aspect, the first opening (53) is
formed below an initial supply position (A1) which is a
position of a oil surface reached at the time of shipment,
and thus when the oil surface is at the initial supply
position (A1), the oil flows into the cavity (51) of the
muffler (50) through the first opening (53). Then, when
the position of the oil surface in the reservoir (16) lowers
as the compressor operates, the first opening (53) com-
municates with the refrigerant space (S), whereby the
cavity (51) of the muffler (50) communicates with the
refrigerant space (S) and the muffler (50) serves a silen-
cing function. Accordingly, noise with alow frequency that
is produced as the oil level in the reservoir (16) lowers can
be reduced.
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[0022] An eighth aspect is an embodiment of the sixth
aspect. In the eighth aspect, the muffler (50) further
includes a second communication passage (54) commu-
nicating with the cavity (51), and the second opening (55)
is formed at an end portion of the second communication
passage (54).

[0023] Inthe eighth aspect, the second opening (55) is
formed at an end portion of the second communication
passage (54), the position of the second opening can be
adjusted by the second communication passage (54).
Accordingly, the level at which the oil flows in and out can
be adjusted, and thus the volume of the resonance
chamber (R) can be adjusted.

[0024] A ninth aspect is an embodiment of the sixth
aspect. In the ninth aspect, the compression mechanism
(40) has a plurality of members overlapping with each
other, the plurality of members includes a third member
(E3)whichis alowermostone of the plurality of members,
the cavity (51) is formed in the third member (E3), and the
second opening (55) is formed on a lower surface of the
third member (E3).

[0025] In the ninth aspect, the second opening (55) is
formed on a lower surface of the third member (E3). The
second opening (55) is formed when the cavity (51) is
formed in the compression mechanism (40). Accordingly,
the second opening (55) can be formed easily.

[0026] A tenth aspect is an embodiment of any one of
the first to ninth aspects. In the tenth aspect, the muffler
(50) includes a first muffler (50a) and a second muffler
(50b), the first opening (53) of the first muffler (50a) is
formed below the first opening (53) of the second muffler
(50b), and aresonance frequency of the first muffler (50a)
is lower than a resonance frequency of the second muf-
fler (50b).

[0027] Inthe compressor(100), when the oil levelinthe
reservoir (16) is low, the resonance frequency in the
casing (10) is low. In contrast, when the oil level in the
reservoir (16) is high, the resonance frequency in the
casing (10) is high. In the tenth aspect, the first opening
(53) of the first muffler (50a) is formed below the first
opening (53) of the second muffler (50b), and the reso-
nance frequency of the first muffler (50a) is lower than the
resonance frequency of the second muffler (50b). Thus,
when the oil level in the reservoir (16) is low, noise in the
casing (10) can be reduced by the first muffler (50a). In
contrast, when the oil level in the reservoir (16) is high,
noise in the casing (10) can be reduced by the second
muffler (50b).

[0028] An eleventh aspectis directed to a refrigeration
apparatus including the compressor (100) of any one of
the first to tenth aspects.

[0029] In the eleventh aspect, the compressor (100)
including the resonance muffler (50) can be applied to the
refrigeration apparatus (1).

BRIEF DESCRIPTION OF THE DRAWINGS

[0030]
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FIG. 1 is a schematic piping system diagram of a
refrigeration apparatus including a compressor ac-
cording to a first embodiment.

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

FIG. 3 is an enlarged sectional view of a periphery of
a muffler.

FIG. 4 corresponds to FIG. 3 and shows a second
variation of the first embodiment.

FIG. 5 corresponds to FIG. 3 and shows a second
embodiment.

FIG. 6 corresponds to FIG. 3 and shows a first
variation of the second embodiment.

FIG. 7 corresponds to FIG. 3 and shows a third
embodiment.

FIG. 8 corresponds to FIG. 3 and shows a second
variation of the third embodiment.

FIG. 9is an enlarged sectional view of a periphery of
a compression mechanism where an oil level is low
according to a fourth embodiment.

FIG. 10 corresponds to FIG. 9 and shows a case
where the oil level is high according to the fourth
embodiment.

FIG. 11 corresponds to FIG. 3 and shows another
embodiment.

DESCRIPTION OF EMBODIMENTS

[0031] Embodiments of the present disclosure will be
described in detail below with reference to the drawings.
The present disclosure is not limited to the embodiments
shown below, and various changes can be made within
the scope without departing from the technical concept of
the present disclosure. Each of the drawings is intended
to illustrate the present disclosure conceptually, and
dimensions, ratios, or numbers may be exaggerated or
simplified as necessary for the sake of ease of under-
standing.

<<First Embodiment>>

[0032] Acompressor(100)ofafirstembodimentwillbe
described.

(1) Overview of Refrigeration Apparatus

[0033] The compressor (100) of this embodiment is
provided in a refrigeration apparatus (1). As illustrated in
FIG. 1, the refrigeration apparatus (1) has a refrigerant
circuit (1a) filled with refrigerant. The refrigerant circuit
(1a) has the compressor (100), a radiator (3), a decom-
pression mechanism (4), and an evaporator (5). The
decompression mechanism (4) is an expansion valve.
The refrigerant circuit (1a) performs a vapor compression
refrigeration cycle.

[0034] In the refrigeration cycle, the refrigerant com-
pressed by the compressor (100) dissipates heat to airin
the radiator (3). The refrigerant having dissipated heat is

10

15

20

25

30

35

40

45

50

55

decompressed by the decompression mechanism (4)
and evaporates in the evaporator (5). The evaporated
refrigerant is sucked into the compressor (100).

[0035] The refrigeration apparatus (1) is an air condi-
tioner. The air conditioner may be a cooling apparatus, a
heating apparatus, or an air conditioner switchable be-
tween cooling and heating. In this case, the air condi-
tioner has a switching mechanism (e.g., four-way switch-
ing valve) that switches the direction of circulation of the
refrigerant. The refrigeration apparatus (1) may be a
water heater, a chiller unit, or a cooling apparatus that
cools air in an internal space. The cooling apparatus
cools air in a refrigerator, a freezer, or a container, for
example.

(2) Compressor

[0036] Asillustratedin FIG. 2, the compressor (100) of
this embodiment is a hermetic compressor. The com-
pressor (100) is a one-cylinder rotary compressor. The
compressor (100) sucks a low-pressure gas refrigerant
and compresses the sucked gas refrigerant. The com-
pressor (100) discharges the compressed high-pressure
gas refrigerant.

[0037] The compressor (100) includes a casing (10),
an electric motor (20), a drive shaft (30), and a compres-
sion mechanism (40). The casing (10) houses the electric
motor (20), the drive shaft (30), and the compression
mechanism (40).

(2-1) Casing

[0038] The casing (10) is a hermetically-closed con-
tainer standing upright and formed in a cylindrical shape.
The casing (10) includes a barrel (11), an upper end plate
(12), and a lower end plate (13). The barrel (11) has a
cylindrical shape. The upper end plate (12) closes the
upper end of the barrel (11). The lower end plate (13)
closes the lower end of the barrel (11).

[0039] Asuction pipe (14)is attached to a lower portion
of the barrel (11). The suction pipe (14) passes through
the barrel (11) of the casing (10), and is connected to the
compression mechanism (40). A discharge pipe (15) is
attached to the upper end plate (12). The discharge pipe
(15) passes through the top of the casing (10), and is
open to the inside of the casing (10).

[0040] A reservoir (16) for storing oil for lubricating
sliding portions of the compression mechanism (40)
etc. is formed in the bottom part of the casing (10).
[0041] A refrigerant space (S) through which a gas
refrigerant discharged from the compression mechanism
(40)flows is formed inside the casing (10). The refrigerant
space (S) is formed above the reservoir (16) in the casing
(10). In other words, the bottom surface facing the re-
frigerant space (S) is an oil surface of the reservoir (16).
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(2-2) Electric Motor

[0042] The electric motor (20) is disposed at an upper
portion inthe casing (10). The electric motor (20) includes
astator (21) and arotor (22). The stator (21) is fixed to the
barrel (11) of the casing. The drive shaft (30) is inserted
into the rotor (22).

(2-3) Drive Shaft

[0043] The drive shaft (30) extends in the axial direc-
tion (the top-bottom direction) of the casing (10) from an
upper portion of the barrel (11) of the casing (10) to the
bottom portion of the casing (10). The drive shaft (30) is
rotated by the electric motor (20). The drive shaft (30) has
a main shaft portion (31), a secondary shaft portion (32),
and an eccentric portion (33). In the drive shaft (30), the
main shaft portion (31), the eccentric portion (33), and the
secondary shaft portion (32) are arranged in sequence
from top to bottom. In the drive shaft (30), the main shaft
portion (31), the eccentric portion (33), and the second-
ary shaft portion (32) are integrated with each other.
[0044] The main shaft portion (31) and the secondary
shaft portion (32) each have a circular columnar shape.
The main shaft portion (31) and the secondary shaft
portion (32) are arranged coaxially with each other.
The rotor (22) of the electric motor (20) is attached to
an upper portion of the main shaft portion (31). A lower
portion of the main shaft portion (31) is inserted into a
front head (45) described later. The secondary shaft
portion (32) is inserted into a rear head (46) described
later. The drive shaft (30) is configured so that the main
shaft portion (31) is rotatably supported by the front head
(45) and the secondary shaft portion (32) is rotatably
supported by the rear head (46).

[0045] The eccentric portion (33) has a circular colum-
nar shape. The eccentric portion (33) has a larger dia-
meter than those of the main shaft portion (31) and the
secondary shaft portion (32). The center axis of the
eccentric portion (33) is parallel with the center axis of
rotation of the main shaft portion (31) and the secondary
shaft portion (32). The center axis of the eccentric portion
(33)is eccentric with respect to the main shaft portion (31)
and the secondary shaft portion (32). The eccentric por-
tion (33) is inserted into a piston (44). The eccentric
portion (33) supports the piston (44).

[0046] A centrifugal pump (34) is provided at the lower
end of the secondary shaft portion (32). The centrifugal
pump (34)is immersed in the reservoir (16). An oil supply
passage (not shown) is formed in the drive shaft (30).
When the drive shaft (30) rotates, the oil in the reservoir
(16) is supplied to a bearing of the drive shaft (30) and the
sliding portions of the compression mechanism (40)
through the oil supply passage.

(2-4) Compression Mechanism

[0047] Thecompression mechanism (40)is aso-called
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oscillating-piston rotary compression mechanism. The
compression mechanism (40) is driven by the electric
motor (20) through the drive shaft (30). The compression
mechanism (40) is disposed between the electric motor
(20) and the reservoir (16) in the casing (10). In other
words, the compression mechanism (40) is disposed
below the electric motor (20).

[0048] The compression mechanism (40)has one front
head (45), one rear head (46), one cylinder (41), and one
piston (44). In the compression mechanism (40), the front
head (45), the cylinder (41), and the rear head (46) are
arranged in sequence from top to bottom so as to overlap
with each other. In other words, in the compression
mechanism (40), a plurality of members is arranged so
as to overlap with each other. The front head (45), the
cylinder (41), and the rear head (46) are fastened to each
other by a plurality of bolts (not shown). The compression
mechanism (40) is fixed to the casing (10) by the cylinder
(41) being fixed to the inner peripheral surface of the
barrel (11) through a mounting plate (not shown).

(2-4-1) Cylinder and Piston

[0049] The cylinder (41) has a thick disk shape. The
cylinder (41) is disposed concentrically with the barrel
(11) of the casing (10). A cylinder bore (42) is formed in a
center portion of the cylinder (41). The piston (44) is
disposed in the cylinder bore (42). The piston (44) has
a thick cylindrical shape. The eccentric portion (33) of the
drive shaft (30) is inserted into the piston (44).

[0050] In the compression mechanism (40), a com-
pression chamber (C) is formed between the wall surface
of the cylinder bore (42) and the outer peripheral surface
of the piston (44). The compression mechanism (40) is
provided with a blade partitioning the compression cham-
ber (C) into a high-pressure chamber and a low-pressure
chamber.

[0051] The cylinder (41) has a suction port (43). The
suction port (43) extends in the radially outward direction
of the cylinder from the wall surface of the cylinder bore
(42). The suction port (43) is a hole having a circular
section. The suction port (43) communicates with the low-
pressure chamber of the compression chamber (C). The
suction port (43) opens on the outer surface of the cylin-
der (41). The suction pipe (14) is inserted into the suction
port (43).

(2-4-2) Front Head and Rear Head

[0052] The fronthead (45) is a member that covers the
opening surface of the upper end of the cylinder (41) (one
end of the cylinder (41) in the axial direction). The front
head (45) has a first end plate portion (45a) and a first
boss portion (45b). The first end plate portion (45a) has a
disk shape. The first end plate portion (45a) is disposed
so as to face the electric motor (20) in the axial direction.
The first boss portion (45b) has a cylindrical shape. The
first boss portion (45b) extends upward (toward the elec-
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tric motor (20)) from the first end plate portion (45a) along
the outer peripheral surface of the drive shaft (30). A
circular hole is formed in a center portion of the front head
(45). In the hole of the front head (45), the main shaft
portion (31) of the drive shaft (30) is disposed with a
sliding bearing sandwiched between the front head (45)
and the main shaft portion (31).

[0053] The rear head (46)is a member that covers the
opening surface of the lower end of the cylinder (41) (the
other end of the cylinder (41) in the axial direction). The
rear head (46) has a second end plate portion (46a) and a
second boss portion (46b). The second end plate portion
(46a) has a disk shape. The second end plate portion
(46a) is disposed so as to face the first end plate portion
(45a)in the axial direction. The second boss portion (46b)
has a cylindrical shape. The second boss portion (46b)
extends downward from the second end plate portion
(46a) along the outer peripheral surface of the drive shaft
(30). A circular hole is formed in a center portion of the
rear head (46). In the hole of the rear head (46), the
secondary shaft portion (32) of the drive shaft (30) is
disposed with a sliding bearing sandwiched between the
rear head (46) and the secondary shaft portion (32).
[0054] In this embodiment, the front head (45) corre-
sponds to a first closing member of the present disclo-
sure, and the rear head (46) corresponds to a second
closing member of the present disclosure.

[0055] A discharge passage (not shown) is formed in
the first end plate portion (45a) of the front head (45). The
discharge passage is a passage for discharging the
refrigerant compressed in the compression chamber
(C) of the cylinder (41) to a space present above the
compression mechanism (40). The discharge passage
communicates with the high-pressure chamber of the
compression chamber (C). A cover member (47) is pro-
vided on an upper portion of the front head (45). The
covermember (47)is provided to cover the upper surface
ofthe firstend plate portion (45a) and the outer peripheral
surface of a lower portion of the first boss portion (45b). A
muffler space for reducing pulsation of the refrigerant
discharged through the discharge passage is formed
inside the cover member (47).

(3) Muffler

[0056] Asillustratedin FIGS. 2 and 3, the compression
mechanism (40) has a resonance muffler (50). The re-
sonance muffler (50) is provided to reduce noise pro-
duced by resonance in the casing (10). The resonance
muffler (50) of this embodiment is a Helmholtz muffler
(50). The muffler (50) of this embodiment has a cavity
(51), a first communication passage (52), and a first
opening (53).

[0057] The cavity (51)is a space formed in a vertically-
long circular columnar shape. The cavity (51) extends in
the direction in which the plurality of members constitut-
ing the compression mechanism (40) overlap with each
other (the top-bottom direction). The cavity (51) is formed
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across the first end plate portion (45a) of the front head
(45), the cylinder (41), and the second end plate portion
(46a) of the rear head (46).

[0058] Specifically, the lower end surface of the first
end plate portion (45a) of the front head (45) has a first
recess (61) that is recessed upward. The upper end
surface of the second end plate portion (46a) of the rear
head (46) has a second recess (62) that is recessed
downward. The cylinder (41) has a through hole (63)
penetrating therethrough in the top-bottom direction
(the axial direction). The firstrecess (61) of the front head
(45), the through hole (63) of the cylinder (41), and the
second recess (62) of the rear head (46) have the same
diameter and are arranged coaxially.

[0059] Internal spaces of the first recess (61) of the
front head (45), the through hole (63) of the cylinder (41),
and the second recess (62) of the rear head (46) con-
stitute the cavity (51). In other words, each internal space
of the first recess (61) of the front head (45), the through
hole (63) of the cylinder (41), and the second recess (62)
of the rear head (46) constitutes part of the cavity (51). In
this embodiment, the front head (45) and the rear head
(46) correspond to a first member (E1) of the present
disclosure, and the cylinder (41) corresponds to a second
member (E2) of the present disclosure.

[0060] Aresonancechamber (R)isformedinthe cavity
(51). In this embodiment, the cavity (51) as a whole
constitutes the resonance chamber (R).

[0061] The first communication passage (52) commu-
nicates with the resonance chamber (R). In this embodi-
ment, the first communication passage (52) communi-
cates with the cavity (51). The first communication pas-
sage (52) has a circular section. The first communication
passage (52) has a sectional area smaller than that of the
cavity (51). The first communication passage (52) ex-
tends radially outward from the cavity (51) toward the
outer peripheral surface of the compression mechanism
(40). Specifically, the first communication passage (52)
consists of a groove extending radially outward from the
inner peripheral surface of the second recess (62) of the
second end plate portion (46a) of the rear head (46)
toward the outer peripheral surface of the second end
plate portion (46a). This groove is formed on the upper
end surface of the second end plate portion (46a). The
firstcommunication passage (52) is formed by the groove
formed on the upper end surface of the second end plate
portion (46a) and the lower end surface of the cylinder
(41). The first communication passage (52) communi-
cates with a lower part of the cavity (51).

[0062] The first opening (53) is formed at an end por-
tion of the first communication passage (52) opposite to
the cavity (51). The first opening (53) is formed on the
outer peripheral surface of the rear head (46). In other
words, the first opening (53) is formed on the outer
peripheral surface of the compression mechanism
(40). The first opening (53) is open to the inside of the
casing (10). Specifically, the first opening (53) is open to
the refrigerant space (S). The first opening (53) is open to
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a portion below the cylinder (41) in the casing (10). The
first opening (53) faces radially outward.

[0063] The first communication passage (52) allows
the cavity (51) to communicate with the refrigerant space
(S). In other words, the first communication passage (52)
allows the cavity (51) to communicate with a space below
the cylinder (41) in the casing (10). The cavity (51) does
not communicate with the discharge passage formed in
the compression mechanism (40).

[0064] In the muffler (50) of this embodiment, the vo-
lume of the resonance chamber (R), the sectional area of
the first communication passage (52) (the area of a
section parallel with the drive shaft (30)), and the length
of the first communication passage (52) (the length in the
direction perpendicular to the drive shaft (30)) are set so
that the resonance frequency (natural frequency) of the
muffler (50) is equal to the frequency of resonance pro-
duced near the oil surface in the reservoir (16).

(4) Operation of Compressor

[0065] Next, operation of the compressor (100) will be
described.
[0066] When electric power is supplied to the electric

motor (20), the rotor (22) is rotated by a rotating magnetic
field produced inside the stator (21). When the rotor (22)
rotates, the drive shaft (30) rotates. When the drive shaft
(30) rotates, the piston (44) of the compression mechan-
ism (40) coupled to the drive shaft (30) oscillates in the
compression chamber (C). Accordingly, the volumes of
the low-pressure chamber and high-pressure chamber of
the compression chamber (C) change periodically, and
the compression chamber (C) performs a suction opera-
tion, a compression operation, and a discharge operation
of refrigerant continuously.

[0067] The refrigerant sucked into the low-pressure
chamber of the compression chamber (C) through the
suction pipe (14) is compressed in the high-pressure
chamber of the compression chamber (C), and then is
discharged into the muffler space in the cover member
(47) through the discharge passage. The refrigerant
discharged into the muffler space is discharged into a
space between the compression mechanism (40) and
the electric motor (20) in the casing (10) through the
through hole formed in the cover member (47). The
refrigerant discharged from the cover member (47)
passes through a space between the stator (21) and
rotor (22) (a so-called air gap) of the electric motor
(20), reaches a space above the electric motor (20),
and is discharged to the outside of the casing (10)
through the discharge pipe (15).

[0068] Inthe hermetically-closed compressor (100) of
this embodiment, pressure considerably fluctuates near
both axial end portions of the casing (10), and noise is
likely to be produced by resonance. The oil surface in the
reservoir (16) formed in the bottom portion of the casing
(10) is usually positioned at a level that allows part or
whole of the compression mechanism (40) to be im-
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mersed in the oil in order to lubricate the sliding portion
and the like of the compression mechanism (40). Thus,
noise is likely to be produced by resonance around the
compression mechanism (40), thatis, near the oil surface
inthe casing (10). In contrast, in this embodiment, the first
opening (53) of the Helmholtz muffler (50) formed in the
compression mechanism (40) is formed on the outer
peripheral surface of the compression mechanism
(40). Accordingly, noise produced by resonance near
the oil surface can be efficiently reduced.

(5) Features

[0069] (5-1)

The first opening (53) of the muffler (50) of this embodi-
ment is formed on the outer peripheral surface of the
compression mechanism (40). Accordingly, vibration by
resonance near the oil surface in the casing (10) can be
reduced. As a result, noise produced by this vibration can
be reduced.

[0070] (5-2)

The front head (45) of this embodiment has the first
recess (61), and the rear head (46) has the second
recess (62). The internal spaces of the first recess (61)
and the second recess (62) constitute part of the cavity
(51). Part of the cavity (51) is constituted by the internal
spaces of the first recess (61) and the second recess
(62), and thus the cavity (51) can be formed in the front
head (45) and the rear head (46) by simple processing.
[0071] (5-3)

The cylinder (41) of thisembodiment has the through hole
(63) penetrating the cylinder (41) in the top-bottom direc-
tion. The internal space of the through hole (63) consti-
tutes part of the cavity (51). Part of the cavity (51) is
constituted by the through hole (63), and thus the cavity
(51) can be formed in the cylinder by simple processing.
[0072] (5-4)

The cavity (51) of this embodiment is formed across the
cylinder (41), the front head (45), and the rear head (46).
Accordingly, the cavity (51) can be formed without addi-
tional members for the compression mechanism (40).

(6) Variations

[0073] The above embodiment may be modified to the
following variations. Basically, differences from the
above embodiment will be described below.

(6-1) First Variation

[0074] Inthe compressor(100)of thisembodiment, the
groove constituting the first communication passage (52)
of the muffler (50) may be formed on the lower end
surface of the first end plate portion (45a) of the front
head (45), the upper end surface of the cylinder (41), or
the lower end surface of the rear head (46).
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(6-2) Second Variation

[0075] Inthe compressor(100)of thisembodiment, the
first communication passage (52) of the muffler (50) may
communicate with a lower end portion of the cavity (51).
Specifically, for example, as illustrated in FIG. 4, if the
cavity (51) consists of the internal spaces of the first
recess (61) of the front head (45) and the through hole
(63) of the cylinder (41), the first communication passage
(52) may be constituted by a groove formed on the lower
end surface of the cylinder (41).

<<Second Embodiment>>

[0076] A second embodiment will be described. A
compressor (100) of this embodiment has a first com-
munication passage (52) and a first opening (53) different
from those of the compressor (100) of the first embodi-
ment. Here, the differences between the first communi-
cation passage (52) and the first opening (53) of this
embodiment and the first communication passage (52)
and the first opening (53) of the first embodiment will be
described.

(1) First Communication Passage and First Opening

[0077] Asillustrated in FIG. 5, the first communication
passage (52) of this embodiment extends downward
from the cavity (51) toward the lower surface of the
compression mechanism (40). Specifically, the first com-
munication passage (52) consists of a hole extending
downward from the bottom surface of the second recess
(62) inthe second end plate portion (46a) of the rear head
(46) toward the lower end surface of the second end plate
portion (46a). The hole opens on the lower end surface of
the second end plate portion (46a). The first communica-
tion passage (52) communicates with the lower surface
of the cavity (51).

[0078] The first opening (53) is formed at an end por-
tion of the first communication passage (52) opposite to
the cavity (51). The first opening (53) is formed on the
lower surface of the rear head (46). In other words, the
first opening (53) is formed on the lower surface of the
compression mechanism (40). The first opening (53)
faces the oil surface in the reservoir (16).

(2) Features

[0079] The first opening (53) of the muffler (50) of this
embodiment is formed on the lower surface of the com-
pression mechanism (40). Accordingly, vibration by re-
sonance near the oil surface in the casing (10) can be
reduced. As aresult, noise produced by this vibration can
be reduced.

(3) Variations

[0080] The above embodiment may be modified to the
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following variations. Basically, differences from the
above embodiment will be described below.

(3-1) First Variation

[0081] As illustrated in FIG. 6, in the compressor (100)
of this embodiment, the resonance muffler (50) may be a
side-branch muffler. Specifically, the muffler (50) of this
embodiment may consist of the cavity (51) and the first
opening (53). In other words, the muffler (50) of this
variation does not have the first communication passage
(52) unlike the above embodiment. The first opening (53)
is open to the lower surface of the compression mechan-
ism (40). The first opening (53) faces downward. The first
opening (53) faces the oil surface in the reservoir (16).
[0082] If the first opening (53) facing downward is
formed on a member other than the lowermost member
among the members constituting the compression me-
chanism (40) as in this variation, the first opening (53) is
formed on a portion where the member on which the first
opening (53) is formed does not overlap a member dis-
posed below the member on which the first opening (53)
is formed.

(3-2) Second Variation

[0083] Inthe compressor(100)of thisembodiment, the
hole constituting the first communication passage (52) of
the muffler (50) may be formed across a plurality of
members constituting the compression mechanism
(40). For example, if the cavity (51) is formed across
the front head (45) and the cylinder (41), the first com-
munication passage (52) may be formed across the
cylinder (41) and the rear head (46). In this case, the
firstopening (53) is formed on the lower end surface of the
rear head (46).

<<Third Embodiment>>

[0084] A third embodiment will be described. A com-
pressor (100) of this embodiment has a muffler (50)
different from that of the compressor (100) of the first
embodiment. Here, the differences between the muffler
(50) of this embodiment and the muffler (50) of the first
embodiment will be described.

(1) Muffler

[0085] As illustrated in FIG. 7, the muffler (50) of this
embodiment has the cavity (51), the first communication
passage (52), the first opening (53), a second commu-
nication passage (54), and a second opening (55). In
other words, the muffler (50) of this embodiment further
has the second communication passage (54) and the
second opening (55) unlike the muffler (50) of the first
embodiment. Similarly to the first embodiment, the cavity
(51) of this embodiment is formed across the first end
plate portion (45a) of the fronthead (45), the cylinder (41),
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and the second end plate portion (46a) of the rear head
(46). Specifically, internal spaces of the firstrecess (61) of
the front head (45), the through hole (63) of the cylinder
(41), and the second recess (62) of the rear head (46)
constitute the cavity (51).

[0086] The first communication passage (52) consists
of a groove extending radially outward from the inner
peripheral surface of the first recess (61) of the first end
plate portion (45a) of the front head (45) toward the outer
peripheral surface of the first end plate portion (45a). This
groove is formed on the lower end surface of the first end
plate portion (45a). The first communication passage
(52) is formed by the groove formed on the lower end
surface of the first end plate portion (45a) and the upper
end surface of the cylinder (41). The first communication
passage (52) communicates with the upper part of the
cavity (51).

[0087] The first opening (53) is formed on the outer
peripheral surface of the front head (45). In other words,
the first opening (53) is formed on the outer peripheral
surface of the compression mechanism (40). The first
opening (53) is open to the inside of the casing (10).
Specifically, the first opening (53) is open to the refriger-
ant space (S). The first opening (53) is open to a portion
above the cylinder (41) in the casing (10). The first open-
ing (53) faces radially outward.

[0088] The first communication passage (52) allows
the cavity (51) to communicate with the refrigerant space
(S). In other words, the first communication passage (52)
allows the cavity (51) to communicate with a space
between the compression mechanism (40) and the elec-
tric motor (20) in the casing (10).

[0089] The second communication passage (54) com-
municates with the cavity (51). The second communica-
tion passage (54)is a passage through which the oilin the
reservoir (16) flows in and out. The second communica-
tion passage (54) has a circular section. The second
communication passage (54) has a sectional area smal-
ler than that of the cavity (51). The second communica-
tion passage (54) extends radially outward from the
cavity (51) toward the outer peripheral surface of the
compression mechanism (40). Specifically, the second
communication passage (54) consists of a groove ex-
tending radially outward from the inner peripheral surface
of the second recess (62) of the second end plate portion
(46a) of the rear head (46) toward the outer peripheral
surface of the second end plate portion (46a). The groove
is formed on the upper end surface of the second end
plate portion (46a). The first communication passage
(54) is formed by the groove formed on the upper end
surface of the second end plate portion (46a) and the
lower end surface of the cylinder (41). The second com-
munication passage (54) communicates with the lower
part of the cavity (51).

[0090] The second opening (55) is formed at an end
portion of the second communication passage (54) op-
posite to the cavity (51). The second opening (55) is
formed on the outer peripheral surface of the rear head
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(46). In other words, the second opening (55) is formed
on the outer peripheral surface of the compression me-
chanism (40). The second opening (55) faces radially
outward.

[0091] The second communication passage (54) al-
lows the cavity (51) to communicate with a space below
the cylinder (41) in the casing (10). The second opening
(55) is formed below the first opening (53).

[0092] Here, the level of oil stored in the reservoir (16)
of the casing (10) changes according to the operation
state of the compressor (100). As illustrated in FIG. 7, if
the oil level A in the reservoir (16) is above the second
opening (55), the oil in the reservoir (16) flows into the
cavity (51) through the second opening (55). The oil
having flowed into the cavity (51) flows to the same level
as that of oil in the reservoir (16). In this case, the bottom
surface of the resonance chamber (R) in the cavity (51)
consists of the oil surface. Accordingly, the Helmholtz
muffler (50) of this embodiment serves a silencing func-
tion using the first communication passage (52) and the
resonance chamber (R) that has the bottom surface
consisting of the oil surface.

[0093] When the oil level A in the reservoir (16) rises,
the oil further flows into the cavity (51) through the second
opening (55), and the volume of the resonance chamber
(R) of the muffler (50) decreases. When the volume of the
resonance chamber (R) decreases, the resonance fre-
quency of the muffler (50) increases. In contrast, when
the oil level in the reservoir (16) lowers, the oil flows out of
the cavity (51) through the second opening (55), and the
volume of the resonance chamber (R) increases. When
the volume of the resonance chamber (R) increases, the
resonance frequency of the muffler (50) decreases. In
this manner, the muffler (50) has the second opening
(55), and thus the resonance frequency of the muffler (50)
changes as the oil level in the reservoir (16) changes. If
the oil level in the reservoir (16) is below the second
opening (55), the muffler (50) does not serve a silencing
function.

[0094] In the hermetically-closed compressor (100),
the resonance frequency in the casing (10) changes as
the oil level in the reservoir (16) changes. Specifically, for
example, if the oil level is low, such as if the oil level is
below the compression mechanism (40), resonance with
alowfrequency (about 830 Hz) is generated in the casing
(10). In contrast, for example, if the oil level is high, such
as if the oil level is at a substantially middle part of the
cylinder (41) of the compression mechanism (40), reso-
nance with a high frequency (about 1.3 kHz to 1.4 kHz) is
generated in the casing (10).

[0095] In this embodiment, the compression mechan-
ism (40) of the hermetically-closed compressor (100)
includes the muffler (50) having the second opening
(55). Accordingly, if the oil level in the reservoir (16) is
low, resonance with a low frequency in the casing (10)
can be reduced by the muffler (50) having the resonance
chamber (R) that has a larger volume due to fluctuationin
the oil level. In contrast, if the oil level in the reservoir (16)
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is high, resonance with a high frequency in the casing
(10) can be reduced by the muffler (50) having the re-
sonance chamber (R) that has a smaller volume due to
fluctuation in the oil level.

[0096] Here, as described above, the level of oil stored
in the reservoir (16) of the casing (10) changes according
to the operation state of the compressor (100). The first
opening (53) of this embodiment is formed below aninitial
supply position (A1) illustrated in FIG. 7, which is a
position of the oil surface in the reservoir (16) reached
at the time of shipment of the compressor

[0097] (100). This initial supply position (A1) is a posi-
tion of the oil surface reached by the amount of oil initially
supplied to the casing (10) at the time of shipment of the
compressor (100). When the oil surface in the reservoir
(16) is at the initial supply position (A1), the oil flows into
the cavity (51) also through the first opening (53), and the
cavity (51) s filled with the oil. At this time, the muffler (50)
does not serve a silencing function.

[0098] When the position of the oil surface in the re-
servoir (16) lowers to a position below the first opening
(53) as the compressor (100) operates, the first opening
(53) communicates with the refrigerant space (S). By the
first opening (563) communicating with the refrigerant
space (S), the cavity (51) of the muffler (50) communi-
cates with the refrigerant space (S) and the muffler (50)
serves a silencing function. Accordingly, noise with a low
frequency that is produced as the oil level in the reservoir
(16) lowers can be reduced.

(2) Features

[0099] (2-1)

The muffler (50) of this embodiment has the second
opening (55) which communicates with the cavity (51)
and through which the oil flows in and out. The second
opening (55) is formed below the first opening (53).
[0100] When the oil level in the reservoir (16) rises and
the oil flows into the cavity (51) through the second
opening (55), the bottom surface of the resonance cham-
ber (R) is constituted by the oil surface. The second
opening (55) is formed below the first opening (53),
and thus the Helmholtz muffler (50) serves a silencing
function using the first communication passage (52) and
the resonance chamber (R).

[0101] When the oil level in the reservoir (16) rises, the
oil flows into the cavity (51) through the second opening
(55), and the volume of the resonance chamber (R)
decreases. When the volume of the resonance chamber
(R) decreases, the resonance frequency of the muffler
(50) increases. In contrast, when the oil level in the
reservoir (16) lowers, the oil flows out of the cavity (51)
through the second opening (55), and the volume of the
resonance chamber (R) increases. When the volume of
the resonance chamber (R) increases, the resonance
frequency of the muffler (50) decreases. In this manner,
since the muffler (50) has the second opening (55), the oil
flows in and out through the second opening (55), and the
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resonance frequency of the muffler (50) changes. Ac-
cordingly, noise with a wide range of resonance fre-
quency can be reduced by the single muffler (50).
[0102] (2-2)

Thefirst opening (53) of this embodiment is formed below
the initial supply position (A1) which is a position of the oil
surface in the reservoir (16) reached at the time of ship-
ment, and communicates with the refrigerant space (S)
when the oil level in the reservoir (16) lowers.

[0103] Since the first opening (53) is formed below the
initial supply position (A1) which is a position of the oil
surface reached at the time of shipment, the oil flows into
the cavity (51) of the muffler (50) through the first opening
(53) when the oil surface is at the initial supply position
(A1). Then, when the position of the oil surface in the
reservoir (16) lowers as the compressor operates, the
first opening (53) communicates with the refrigerant
space (S), whereby the cavity (51) of the muffler (50)
communicates with the refrigerant space (S) and the
muffler (50) serves a silencing function. Accordingly,
noise with a low frequency that is produced as the oil
level in the reservoir (16) lowers can be reduced.
[0104] (2-3)

The muffler (50) of this embodiment has the second
communication passage (54) communicating with the
cavity (51). The second opening (55) is formed at the
end portion of the second communication passage (54).
[0105] Since the second opening (55) is formed at the
end portion of the second communication passage (54),
the position of the second opening can be adjusted by the
position of the second communication passage (54).
Accordingly, the level at which the oil flows in and out
can be adjusted, and thus the volume of the resonance
chamber (R) can be adjusted.

(3) Variations
(3-1) First Variation

[0106] Inthe compressor(100)of thisembodiment, the
second opening (55) only has to be formed below the first
opening (53). Thus, the grooves constituting the first
communication passage (52) and the second commu-
nication passage (54) may be formed on any of the lower
end surface of the first end plate portion (45a) of the front
head (45), the upper end surface of the cylinder (41), the
lower end surface of the rear head (46), and the upper
end surface of the second end plate portion (46a) of the
rear head (46).

(3-2) Second Variation

[0107] Asillustrated in FIG. 8, in the compressor (100)
of this embodiment, the second opening (55) may be
formed on the lower end surface of the rear head (46). In
other words, in this variation, the muffler (50) does not
have the second communication passage (54).

[0108] Here, the cavity (51) is formed across the front
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head (45), the cylinder (41), and the rear head (46). The
rear head (46) is the lowermost one of the plurality of
members constituting the compression mechanism (40).
In this embodiment, the rear head (46) corresponds to a
third member of the present disclosure.

[0109] The rear head (46) of this variation has a
through hole (63) penetrating therethrough in the top-
bottom direction (the axial direction). Internal spaces of
the first recess (61) of the front head (45), the through
hole (63) of the cylinder (41), and the through hole (63) of
the rear head (46) constitute the cavity (51).

[0110] The second opening (55) is formed on the lower
end surface of the rear head (46). In other words, the
second opening (55) is formed on the lower surface of the
compression mechanism (40). The second opening (55)
is open toward the reservoir (16). The second opening
(55) faces downward. The second opening (55) is formed
below the first opening (53).

[0111] As illustrated in FIG. 8, if the oil level A in the
reservoir (16) is above the second opening (55), the ail in
the reservoir (16) flows into the cavity (51) through the
second opening (55). The oil having flowed into the cavity
(51) flows to the same level as that of oil in the reservoir
(16). In this case, the bottom surface of the resonance
chamber (R) in the cavity (51) consists of the oil surface.
In this manner, the Helmholtz muffler (50) of this variation
also serves a silencing function using the first commu-
nication passage (52) and the resonance chamber (R)
that has the bottom surface consisting of the oil surface.
[0112] Since the second opening (55) is formed on the
lower end surface of the rear head (46) which is the
lowermost one of the plurality of members constituting
the compression mechanism (40), the second opening
(55) is also formed when the cavity (51) is formed in the
compression mechanism (40). Accordingly, the second
opening (55) can be formed easily.

<<Fourth Embodiment>>

[0113] Afourth embodiment will be described below. A
compressor (100) of this embodiment has a muffler (50)
different from that of the compressor (100) of the first
embodiment. Here, the differences between the muffler
(50) of this embodiment and the muffler (50) of the first
embodiment will be described.

[0114] The muffler (50) of this embodiment includes a
plurality of mufflers (50). In other words, the compression
mechanism (40) of this embodiment includes the plurality
of mufflers (50). The plurality of mufflers (50) are spaced
at predetermined intervals in the circumferential direction
so as to surround the drive shaft (30). In this embodiment,
the compression mechanism (40) has two mufflers (50).
The first muffler (50a) and the second muffler (50b) are
disposed apart from each other by approximately 180°.
The number of mufflers (50) described herein is merely
one example.

[0115] Asillustratedin FIGS. 9 and 10, each of the first
muffler (50a) and the second muffler (50b) has the cavity
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(51), the first communication passage (52), and the first
opening (53). The configurations of the cavity (51), the
first communication passage (52), and the first opening
(53) of the first muffler (50a) are the same as those of the
mulffler (50) of the first embodiment.

[0116] The cavity (51) of the second muffler (50b) is
constituted by the internal spaces of the first recess (61)
formed in the front head (45) and the second recess (62)
formed in the cylinder (41). In this embodiment, the front
head (45) and the cylinder (41) correspond to the first
member of the present disclosure. The firstrecess (61) of
the front head (45) and the second recess (62) of the
cylinder (41) have the same diameter and are arranged
coaxially. The first communication passage (52) of the
second muffler (50b) is formed by the groove formed on
the lower end surface of the first end plate portion (45a) of
the front head (45) and the upper end surface of the
cylinder (41). The first opening (53) of the second muffler
(50b) is formed on the outer peripheral surface of the front
head (45).

[0117] The first opening (53) of the first muffler (50a) is
positioned below the first opening (53) of the second
muffler (50b). The volume of the cavity (51) of the first
muffler (50a) is larger than the volume of the cavity (51) of
the second muffler (50b). In other words, the volume of
the resonance chamber (R) of the first muffler (50a) is
larger than the volume of the resonance chamber (R) of
the second muffler (50b). Thus, the resonance frequency
of the first muffler (50a) is lower than the resonance
frequency of the second muffler (50b).

[0118] If as illustrated in FIG. 9, the oil level A in the
reservoir (16) is below the first opening (53) of the first
muffler (50a) (or if the oil level A in the reservoir (16) is
low), resonance with a low frequency is generated in the
casing (10). However, the first muffler (50a), whose re-
sonance frequency is low, can muffle resonance with a
low frequency generated in the casing (10). Accordingly,
if the oil level in the reservoir (16) is low, noise produced
by resonance in the casing (10) can be reduced by the
first muffler (50a).

[0119] If as illustrated in FIG. 10, the oil level A in the
reservoir (16) is above the first opening (53) of the first
muffler (50a) and below the first opening (53) of the
second muffler (50b) (or if the oil level A in the reservoir
(16) is high), resonance with a high frequency is gener-
ated in the casing (10). In this case, the first muffler (50a)
does not serve a silencing function because the oil flows
into the cavity (51) through the first opening (53). On the
other hand, since the first opening (53) of the second
muffler (50b) is above the oil level A, the oil does not flow
into the cavity (51), and the second muffler (50b) serves a
silencing function. Specifically, the second muffler (50b),
whose resonance frequency is high, can muffle reso-
nance a high frequency generated in the casing (10).
Accordingly, if the oil level in the reservoir (16) is high,
noise produced by resonance in the casing (10) can be
reduced by the second muffler (50b).

[0120] In this manner, the plurality of mufflers (50)
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provided in the compression mechanism (40) can cope
with resonance frequency changing in the casing (10) as
the oil level in the reservoir (16) changes. Accordingly,
noise with a wide range of frequency that is produced in
the casing (10) as the oil level changes can be reduced.
The first muffler (50a) and the second muffler (50b) may
have any of the structures of the first to third embodi-
ments.

<<Other embodiments>>

[0121] The above embodiments may be modified as
follows.
[0122] In the compressor (100) of each embodiment,

the cavity (51) of the muffler (50) is formed across the
plurality of members constituting the compression me-
chanism (40), but may be formed in one single member.
[0123] Inthe compressor (100) of each embodiment, if
the cavity (51) of the muffler (50) is formed across the
plurality of members constituting the compression me-
chanism (40), the cavity (51) may be formed across any
of the plurality of members constituting the compression
mechanism (40). For example, the cavity (51) may be
formed across the cylinder (41) and the rear head (46).
[0124] In the compressor (100) of each embodiment,
the cavity (51) of the muffler (50) may be constituted only
by the internal spaces of the recesses (61, 62) formed in
any of the members constituting the compression me-
chanism (40). Specifically, for example, as illustrated in
FIG. 9, the cavity (51) of the second muffler (50b) may be
constituted by the first recess (61) recessed upward that
is formed on the lower end surface of the first end plate
portion (45a) of the front head (45) and the second recess
(62) recessed downward that is formed on the upper end
surface of the cylinder (41).

[0125] In the compressor (100) of each embodiment,
the cavity (51) of the muffler (50) may be constituted only
by the internal space of the through hole (63) formed in
any of the members constituting the compression me-
chanism (40). Specifically, for example, as illustrated in
FIG. 11, the cavity (51) may be formed by the through hole
(63) penetrating the front head (45) in the top-bottom
direction. If the through hole (63) constituting the cavity
(51) is formed in the front head as illustrated in FIG. 11,
the upper opening of the through hole (63) is closed by the
cover member (47).

[0126] In the compressor (100) of each embodiment,
the compression mechanism (40) may further include a
cavity formation member constituting the cavity (51) of
the muffler (50). In other words, the cavity (51) may be
formed by a member other than the front head (45), the
cylinder (41), and the rear head (46). The cavity formation
member is, for example, a plate-shaped member and is
disposed so as to cover part of the side surface of the front
head (45). The cavity (51) is formed inside the cavity
formation member. A through hole is formed on the side
surface of the cavity formation member and constitutes
the first opening (53).
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[0127] The muffler (50) of each embodiment is applied
to aone-cylinder rotary compressor but may be applied to
a two-cylinder rotary compressor.

[0128] The muffler (50) of each embodiment may be
applied to a compressor other than a rotary compressor.
[0129] While the embodiment and variations thereof
have been described above, it will be understood that
various changes in form and details may be made without
departing from the spirit and scope of the claims. The
embodiments, the variations, and the otherembodiments
may be combined and replaced with each other without
deteriorating intended functions of the present disclo-
sure.

[0130] The ordinal numbers such as "first," "second,"
"third," ... , described above 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

[0131] As described above, the present disclosure is
useful for a compressor and a refrigeration apparatus.

DESCRIPTION OF REFERENCE CHARACTERS

[0132]

1 Refrigeration Apparatus
10 Casing

16 Reservoir

20 Electric Motor

40 Compression Mechanism

41 Cylinder

45 Front Head (First Closing Member)
46 Rear Head (Second Closing Member)
50 Muffler

50a First Muffler

50b Second Muffler

51 Cavity

52 First Communication Passage

53 First Opening

54 Second Communication Passage
55 Second Opening

61,62 Recess

63 Through Hole

100 Compressor

E1 First Member

E2 Second Member

E3 Third Member

R Resonance Chamber

S Refrigerant Space

A1l Initial Supply Position

Claims

1. A compressor comprising:

a casing (10) having a bottom portion in which a
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reservoir (16) configured to store oil is provided;
an electric motor (20) housed in the casing (10);
a compression mechanism (40) disposed be-
tween the electric motor (20) and the reservoir
(16) and configured to compress sucked gas
refrigerant and discharge the compressed gas
refrigerant into the casing (10); and

a resonance muffler (50) provided in the com-
pression mechanism (40),

wherein

in the casing (10), a refrigerant space (S)
through which the gas refrigerant discharged
from the compression mechanism (40) flows
is formed above the reservoir (16),

the muffler (50) includes

a cavity (51) in which a resonance chamber
(R) is formed, and

a first opening (53) communicating with the
resonance chamber (R) and opening to the
refrigerant space (S), and

the first opening (53) is formed on a lower sur-
face or an outer peripheral surface of the com-
pression mechanism (40).

2. The compressor of claim 1, wherein

the muffler (50) further includes a first commu-
nication passage (52) communicating with the
resonance chamber (R), and

the first opening (53) is formed at an end portion
of the first communication passage (52).

3. The compressor of claim 1 or 2, wherein

the compression mechanism (40) includes a
plurality of members arranged so as to overlap
with each other,

the plurality of members includes a first member
(E1),

the first member (E1) includes a recess (61, 62)
formed at an end surface of the first member
(E1) in a direction in which the plurality of mem-
bers overlap with each other, and

an internal space of the recess (61, 62) consti-
tutes part of the cavity (51).

4. The compressor of any one of claims 1 to 3, wherein

the compression mechanism (40) includes a
plurality of members arranged so as to overlap
with each other,

the plurality of members includes a second
member (E2),

the second member (E2) includes a through
hole (63) penetrating the second member (E2)
in a direction in which the plurality of members
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overlap with each other, and
an internal space of the through hole (63) con-
stitutes part of the cavity (51).

5. The compressor of any one of claims 1 to 4, wherein
the compression mechanism (40) includes

a cylinder (41),

a first closing member (45) configured to
cover an opening surface of one end of the
cylinder (41) in an axial direction, and

a second closing member (46) configured to
cover an opening surface on another end of
the cylinder (41) in the axial direction, and

the cavity (51) is formed by at least one of the
cylinder (41), the first closing member (45), or
the second closing member (46).

6. The compressor of any one of claims 1 to 5, wherein

the muffler (50) further includes a second open-
ing (55) which communicates with the cavity (51)
and through which the oil flows in and out, and
the second opening (55) is formed below the first
opening (53).

7. The compressor of claim 6, wherein
the first opening (53) is formed below an initial supply
position (A1) which is a position of an oil surface in
the reservoir (16) reached at a time of shipment, and
communicates with the refrigerant space (S) when
an oil level in the reservoir (16) lowers.

8. The compressor of claim 6, wherein

the muffler (50) further includes a second com-
munication passage (54) communicating with
the cavity (51), and

the second opening (55) is formed at an end
portion of the second communication passage
(54).

9. The compressor of claim 6, wherein

the compression mechanism (40) has a plurality
of members overlapping with each other,

the plurality of members includes a third mem-
ber (E3) which is a lowermost one of the plurality
of members,

the cavity (51) is formed in the third member
(E3), and

the second opening (55) is formed on a lower
surface of the third member (E3).

10. The compressor of any one of claims 1 to 9, wherein
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the muffler (50) includes a first muffler (50a) and
a second muffler (50b),

the first opening (53) of the first muffler (50a) is
formed below the first opening (53) of the sec-
ond muffler (50b), and

a resonance frequency of the first muffler (50a)
is lower than a resonance frequency of the sec-
ond muffler (50b).

11. A refrigeration apparatus comprising: the compres-
sor (100) of any one of claims 1 to 10.
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