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(54) COMPRESSOR

(57) A compressor is provided that is capable of re-
ducing a bending amount of a drive shaft to reduce noise
generated by vibration caused by a bending eigenvalue.
The compressor is provided with: a compression mech-
anism; a motor that includes a rotor (13) formed by a
plurality of steel plates stacked on top of each other, and
a stator (12) provided around an outer circumferential
portion of the rotor (13); and a drive shaft (14) that con-
nects the motor and the compression mechanism. A first
balance weight (35) is provided on the surface of the rotor
located remote from the compression mechanism in the
axial direction of the drive shaft (14), and of the stacked
steel plates, a steel plate (13A) adjacent to the first bal-
ance weight (35) protrudes toward the stator (12) located
remote from the first balance weight (35) in the radial
direction of the rotor (13) with respect to the axis of the
drive shaft (14).
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Description

Technical Field

[0001] The present invention relates to a compressor
that is applied to an air conditioner and the like, and that
includes a rotary-type compression portion and a motor.

Background Art

[0002] A compression portion of a compressor used in
an air conditioner is driven by an electromagnetic motor.
The electromagnetic motor is constituted of a rotor and
a stator, and the rotor and the compression portion are
connected to each other via a drive shaft (a shaft). The
rotor of the motor rotates, which rotates the compression
portion.
[0003] One end of the drive shaft adjacent to the com-
pression portion is fixed, and the other end of the drive
shaft adjacent to the rotor is a free end. Further, for a
rotary-type compressor, the drive shaft is provided with
a crank pin (an eccentric pin) adjacent to the compression
portion, and the crank pin is fitted into a roller of the com-
pression portion. As a result, the center of gravity of the
roller of the compression portion is eccentrically posi-
tioned with respect to an axis of the drive shaft, and is
not positioned on the axis of the drive shaft. Therefore,
in order to keep balance with a centrifugal force gener-
ated by the rotation of the roller, a balance weight is pro-
vided as a weight, on the upper surface or the lower sur-
face of the rotor.
[0004] In Patent Document 1 described below, a tech-
nology is disclosed in which the center of a drive shaft is
displaced, with respect to the center of a rotor of a motor,
toward a first balance weight provided on the upper sur-
face of the rotor, in order to suppress a centrifugal whirling
of the rotor to reduce vibration and noise from the rotor.
Further, in Patent Document 2, a technology is disclosed
in which, in order to reduce vibration and noise during
operation, a drive shaft is provided with a first section to
which a rotor is mounted and a second section located
adjacent to a cylinder chamber, and the central axis of
the first section is displaced, with respect to the central
axis of the second section, toward the opposite side to a
side on which a balance weight is provided.

Citation List

Patent Document

[0005]

Patent Document 1: Japanese Unexamined Patent
Application Publication No. 2006-200527A

Patent Document 2: Japanese Unexamined Patent
Application Publication No. 2009-74464A

Summary of Invention

Technical Problems

[0006] During the operation of a compressor, noise is
generated by vibration caused by a bending eigenvalue
of a drive shaft. This noise based on resonance is larger
than noise caused by other vibrations generated in the
drive shaft. Given the structure of the compressor, the
drive shaft is not easily prevented from resonating at the
eigenvalue. However, even when the resonance has oc-
curred, reducing a bending amount of the drive shaft can
suppress the vibration and reduce the noise.
[0007] In light of the foregoing, an object of the present
invention is to provide a compressor capable of reducing
a bending amount of a drive shaft to reduce noise gen-
erated by vibration caused by a bending eigenvalue.

Solution to Problem

[0008] A compressor according to a first aspect of the
present invention includes: a compression portion; a mo-
tor portion including a rotor formed by a plurality of metal
plates stacked on top of each other, and a stator provided
around an outer circumferential portion of the rotor; and
a drive shaft connecting the motor portion and the com-
pression portion. The rotor includes a weight portion on
a surface thereof on one side in an axial direction of the
drive shaft. Of the stacked metal plates, the metal plate
located adjacent to the weight portion protrudes toward
the stator located remote from weight portion in a radial
direction of the rotor with respect to an axis of the drive
shaft.
[0009] With this configuration, the stacked metal plate
constituting a part of the rotor protrudes toward the stator
located remote from the weight portion in the radial di-
rection of the rotor. Therefore, when the rotor of the motor
rotates, a magnetic attraction force generated adjacent
to the stator is larger in a section from which the metal
plates protrude than a magnetic attraction force in a sec-
tion from which the metal plates do not protrude. As a
result, even when a centrifugal force acts due to the
weight portion at the time of rotation, since the magnetic
attraction force is generated in a direction that alleviates
bending of the drive shaft, the bending of the drive shaft
can be alleviated, in comparison to a case in which the
rotor does not have the section in which the metal plate
protrudes. Note that the surface on which the weight por-
tion is provided on the one side in the axial direction of
the drive shaft is a surface on the opposite side to a sur-
face located adjacent to the compression portion, for ex-
ample.
[0010] In the first aspect of the present invention, of
the stacked metal plates, the metal plate located adjacent
to the weight portion may be stacked so as to be displaced
toward the stator located remote from the weight portion
in the radial direction of the rotor with respect to the axis
of the drive shaft.
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[0011] With this configuration, the stacked metal plate
constituting a part of the rotor is stacked in a displaced
manner so as to protrude toward the stator located re-
mote from the weight portion. Therefore, when the rotor
of the motor rotates, the magnetic attraction force gen-
erated adjacent to the stator is larger in a section where
the metal plate is stacked so as to protrude than a mag-
netic attraction force in a section where the metal plate
is not stacked so as to protrude.
[0012] In the first aspect of the present invention, of
the stacked metal plates, the metal plate located adjacent
to the weight portion may have a metal coating applied
thereto so as to protrude toward the stator located remote
from the weight portion in the radial direction of the rotor
with respect to the axis of the drive shaft.
[0013] With this configuration, the stacked metal plate
constituting a part of the rotor has the metal coating ap-
plied thereto so as to protrude toward the stator located
remote from the weight portion. Therefore, when the rotor
of the motor rotates, the magnetic attraction force gen-
erated adjacent to the stator is larger in a section to which
the metal coating is applied than a magnetic attraction
force in a section from which the metal plate does not
protrude.
[0014] In the first aspect of the present invention, a
weight of a section of the metal plate located adjacent to
the weight portion with respect to the axis of the drive
shaft may be reduced, taking into account a weight of a
section of the metal plate that protrudes in the radial di-
rection of the rotor.
[0015] With this configuration, even when the stacked
metal plate protrudes toward the opposite side to the
weight portion with respect to the axis of the drive shaft,
a centrifugal force that acts on the compression portion
and a centrifugal force that acts on the rotor can be bal-
anced against each other.
[0016] In the first aspect of the present invention, a
second weight portion may be provided on a surface of
the rotor on the other side opposite to the one side in the
axial direction of the drive shaft. Of the stacked metal
plates, the metal plate located adjacent to the second
weight portion protrudes toward the stator located remote
from the second weight portion in the radial direction of
the rotor with respect to the axis of the drive shaft.
[0017] With this configuration, the metal plate located
adjacent to the second weight portion protrudes toward
the stator located remote from the second weight portion
in the radial direction of the rotor, and in addition to the
above-described metal plate located adjacent to the
weight portion, the magnetic attraction force generated
adjacent to the stator becomes larger than a magnetic
attraction force in a section from which the metal plate
does not protrude. As a result, the bending of the drive
shaft can be further alleviated than a case in which the
rotor does not have the section from which the metal
plate protrudes.
[0018] A compressor according to a second aspect of
the present invention includes: a compression portion; a

motor portion including a rotor formed by a plurality of
metal plates stacked on top of each other, and a stator
provided around an outer circumferential portion of the
rotor; and a drive shaft connecting the motor portion and
the compression portion. The rotor includes a weight por-
tion on a surface thereof located remote from the com-
pression portion in an axial direction of the drive shaft
and includes a plurality of permanent magnets therein.
The permanent magnets provided remote from the com-
pression portion in the axial direction of the drive shaft
are arranged such that a magnetic force increases in a
direction toward the stator located remote from the weight
portion in a radial direction of the rotor with respect to an
axis of the drive shaft.
[0019] With this configuration, the magnetic force of
the permanent magnets increases toward the stator lo-
cated remote from the weight portion in the radial direc-
tion of the rotor. Therefore, when the rotor of the motor
rotates, the magnetic attraction force generated adjacent
to the stator is larger in a section where the magnetic
force of the permanent magnets increases than a mag-
netic attraction force in the other section. As a result,
even when the centrifugal force acts due to the weight
portion at the time of rotation, because the increased
magnetic attraction force is generated in the direction
that alleviates the bending of the drive shaft, the bending
of the drive shaft can be alleviated, in comparison to a
case in which the rotor does not have the section where
the magnetic force of the permanent magnets increases.
[0020] In the second aspect of the present invention,
the permanent magnets provided remote from the com-
pression portion in the axial direction of the drive shaft
may be arranged so as to be shifted toward the stator in
the radial direction of the rotor, in comparison to the other
permanent magnets, or have a larger magnetic force than
a magnetic force of the other permanent magnets.
[0021] With this configuration, the permanent magnets
are arranged so as to be shifted toward the stator located
remote from the weight portion in the radial direction of
the rotor, in comparison to the other permanent magnets.
Therefore, when the rotor of the motor rotates, the mag-
netic attraction force generated adjacent to the stator is
larger in a section where the permanent magnets are
arranged so to be shifted than a magnetic attraction force
in a section where the permanent magnets are not shift-
ed. In other words, because the magnetic force of the
permanent magnets toward the stator located remote
from the weight portion in the radial direction of the rotor
is larger than a magnetic force of the other permanent
magnets, when the rotor of the motor rotates, the mag-
netic attraction force generated adjacent to the stator is
larger in a section where the magnetic force of the per-
manent magnets is larger than a magnetic attraction
force in the other section, than in the other section.

Advantageous Effects of Invention

[0022] According to the present invention, the bending
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amount of the drive shaft can be reduced, and the noise
generated by the vibration caused by the bending eigen-
value can thus be reduced.

Brief Description of Drawings

[0023]

FIG. 1 is a vertical cross-sectional view of a com-
pressor according to a first embodiment of the
present invention.
FIG. 2 is a horizontal cross-sectional view of a com-
pression mechanism of the compressor according
to the first embodiment of the present invention.
FIG. 3 is a schematic vertical cross-sectional view
of a rotor and a motor of the compressor according
to the first embodiment of the present invention.
FIG. 4 is a plan view of the rotor of the compressor
according to the first embodiment of the present in-
vention.
FIG. 5 is a schematic vertical cross-sectional view
of a first modified example of the rotor and the motor
of the compressor according to the first embodiment
of the present invention.
FIG. 6 is a plan view of the first modified example of
the rotor of the compressor according to the first em-
bodiment of the present invention.
FIG. 7 is a schematic vertical cross-sectional view
of a second modified example of the rotor and the
motor of the compressor according to the first em-
bodiment of the present invention.
FIG. 8 is a plan view of the second modified example
of the rotor of the compressor according to the first
embodiment of the present invention.
FIG. 9 is a schematic vertical cross-sectional view
of a third modified example of the rotor and the motor
of the compressor according to the first embodiment
of the present invention.
FIG. 10 is a plan view of the third modified example
of the rotor of the compressor according to the first
embodiment of the present invention.
FIG. 11 is a horizontal cross-sectional view of a rotor
and a motor of a compressor according to a second
embodiment of the present invention.

Description of Embodiments

First Embodiment

[0024] A compressor 1 according to a first embodiment
of the present invention will be described below with ref-
erence to the drawings. As illustrated in FIG. 1, the multi-
cylinder rotary-type compressor 1 according to the
present embodiment is provided with a cylindrical sealed
container 2 whose upper and lower portions are respec-
tively sealed by an upper cover 3 and a lower cover 4. A
motor 5 is provided in the upper part of the interior of the
sealed container 2, and a compression mechanism (a

rotary compression mechanism) 6 to be driven by the
motor 5 is provided in the lower part of the sealed con-
tainer 2.
[0025] A mounting leg 7 is provided on the outer cir-
cumference of the lower portion of the sealed container
2. Further, a discharge pipe 8 that penetrates through
the upper cover 3 is provided in the upper portion of the
sealed container 2. The discharge pipe 8 discharges a
high-pressure refrigerant gas compressed by the multi-
cylinder rotary compressor 1 toward a refrigeration cycle.
Furthermore, an accumulator 9 is mounted on an outer
circumferential portion of the sealed container 2. The ac-
cumulator 9 separates a liquid portion, such as oil and
liquid refrigerant, contained in a low-pressure refrigerant
gas returned from the refrigerating cycle side, and causes
only a gas portion to be taken in by the compressor mech-
anism 6 via intake pipes 10 and 11.
[0026] The motor 5 is provided with a stator 12 and a
rotor 13. The stator 12 is fixedly installed on the inner
circumferential surface of the sealed container 2 by press
fitting and the like. The rotor 13 is connected to and in-
tegrally provided with a drive shaft 14. This configuration
allows a rotational driving force of the rotor 13 to be trans-
mitted to the compression mechanism 6 via the drive
shaft 14. Further, in the lower part of the drive shaft 14,
a first eccentric pin 15 and a second eccentric pin 16 are
provided so as to respectively correspond to a first roller
24 and a second roller 25 of the rotary-type compression
mechanism 6 described below.
[0027] In the present embodiment, the rotary-type
compression mechanism 6 is of a two-cylinder type, and
a first cylinder chamber 17 and a second cylinder cham-
ber 18 are respectively formed in first and second com-
pression mechanisms 6A and 6B of the compression
mechanism 6. The compression mechanism 6 is further
provided with a first cylinder main body 19, a second
cylinder main body 20, a partition plate (a separator plate)
21, an upper bearing 22, a lower bearing 23, and the like.
[0028] The first cylinder main body 19 and the second
cylinder main body 20 are fixedly installed inside the
sealed container 2 so as to respectively correspond to
the first eccentric pin 15 and the second eccentric pin 16
of the drive shaft 14. The partition plate 21 is interposed
between the first cylinder main body 19 and the second
cylinder main body 20, defining the first cylinder chamber
17 and the second cylinder chamber 18. The upper bear-
ing 22 is provided on the upper surface of the first cylinder
main body 19, defining the first cylinder chamber 17 and
supporting the drive shaft 14. The lower bearing 23 is
provided on the lower surface of the second cylinder main
body 20, defining the second cylinder chamber 18 and
supporting the drive shaft 14.
[0029] The first and second compression mechanisms
6A and 6B are respectively provided with the first roller
24 and the second roller 25 and with blades 28 and 29.
[0030] The first roller 24 and the second roller 25 are
respectively rotatably fitted with the first eccentric pin 15
and the second eccentric pin 16, and rotate inside the
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first cylinder chamber 17 and the second cylinder cham-
ber 18. The first eccentric pin 15 and the second eccentric
pin 16 are connected to the drive shaft 14 and rotate
integrally with the drive shaft 14. The center of gravity of
the second roller 25 fitted with the second eccentric pin
16 is positioned, with respect to an axis of the drive shaft
14, remote from the center of gravity of the first roller 24
fitted with the first eccentric pin 15.
[0031] As illustrated in FIG. 2, the blades 28 and 29
are slidably fitted into blade grooves 26 and 27 provided
in the first cylinder main body 19 and the second cylinder
main body 20, and partition the interior of the first cylinder
chamber 17 and the second cylinder chamber 18, re-
spectively, into an intake chamber side and a discharge
chamber side.
[0032] The low-pressure refrigerant gas is taken into
the first cylinder chamber 17 and the second cylinder
chamber 18 of the first and second compression mech-
anisms 6A and 6B, from the intake pipes 10 and 11 via
intake ports 30 and 31.
[0033] The refrigerant gas taken into the first cylinder
chamber 17 and the second cylinder chamber 18 is com-
pressed by the rotation of the first roller 24 and the second
roller 25, and then discharged into discharge chambers
32 and 33 via discharge ports and discharge valves (not
illustrated). The refrigerant gas discharged into the dis-
charge chambers 32 and 33 is discharged into the sealed
container 2, and then delivered to the refrigeration cycle
via the discharge pipe 8.
[0034] The first cylinder main body 19, the second cyl-
inder main body 20, the partition plate 21, the upper bear-
ing 22, and the lower bearing 23, which constitute the
compressor mechanism 6, are integrally tightened and
fixed by bolts. Further, a bottom portion of the interior of
the sealed container 2 is filled with refrigeration oil 34,
such as PAG oil or POE oil. The refrigeration oil 34 can
be supplied to lubrication parts inside the compressor
mechanism 6 via oil supply holes and the like provided
in the drive shaft 14. An appropriate amount of an ex-
treme-pressure agent suitable for each type of oil is add-
ed to the refrigeration oil 34. Note that, because an oil
supply mechanism for the compression mechanism 6
has a typical configuration, a detailed description thereof
is omitted herein.
[0035] A first balance weight 35 is provided on the up-
per surface of the rotor 13, which is one side of the drive
shaft 14 in the axial direction thereof and is a surface
located remote from the compression mechanism 6. Fur-
ther, the center of gravity of the first balance weight 35
is positioned, with respect to the axis of the drive shaft
14, remote from the center of gravity of the first roller 24.
A second balance weight 36 is provided on the lower
surface of the rotor 13, which is the other side of the drive
shaft 14 in the axial direction thereof and is a surface
located adjacent to the compression mechanism 6. Fur-
ther, the center of gravity of the second balance weight
36 is positioned, with respect to the axis of the drive shaft
14, remote from the center of gravity of the second roller

25.
[0036] As a result of the first balance weight 35 and
the second balance weight 36 being provided on the up-
per surface and the lower surface of the rotor 13, a cen-
trifugal force that acts on the first balance weight 35 and
the second balance weight 36 can be balanced against
a centrifugal force that is generated by the rotation of the
first roller 24 and the second roller 25 and acts on the
first roller 24 and the second roller 25.
[0037] The rotor 13 is formed by a plurality of steel
plates insulated from each other and stacked on top of
each other in the axial direction of the drive shaft 14. The
steel plate is an example of a magnetic metal plate, and
may be another magnetic metal plate. The steel plates
stacked on top of each other suppress generation of an
eddy current. Conventionally, the steel plates are ar-
ranged such that the outer surface of the rotor 13 is on
the same plane. Therefore, conventionally, a gap (also
referred to as an air gap) formed between the stator 12
and the rotor 13 is constant in the circumferential direc-
tion. The size of the air gap ranges, for example, from a
hundred and several ten mm to several hundred mm in a
manner that depends on the size of the motor 5 and the
like.
[0038] Meanwhile, with respect to the air gap according
to the present embodiment, when the rotation of the rotor
13 is stopped, on the upper side of the rotor 13, namely,
on one side of the drive shaft 14 in the axial direction
thereof remote from the compression mechanism 6, an
air gap on a side on which the first balance weight 35 is
installed is different from that on the opposite side to the
side on which the first balance weight 35 is installed with
respect to the drive shaft 14. The air gap on the opposite
side, with respect to the drive shaft 14, to the side on
which the first balance weight 35 is installed is narrower
than that on the side on which the first balance weight
35 is installed.
[0039] For example, as illustrated in FIGS. 3 and 4,
steel plates 13A, which are stacked on the upper side of
the rotor 13, are arranged in a displaced manner so as
to protrude further toward the stator 12 located remote
from the side on which the first balance weight 35 is in-
stalled, than other steel plates 13B. Here, the planar
shape of the steel plate 13A and the planar shape of the
steel plate 13B are identical to each other. A displace-
ment amount of the steel plates 13A is approximately
one tenth of the air gap, for example. Note that FIG. 3
schematically illustrates a state in which the rotor 13 cen-
trifugally whirls with an end adjacent to the compression
mechanism 6 as a fixed end (the same state is illustrated
below in FIGS. 5, 7, and 9).
[0040] The number of the steel plates 13A arranged in
the displaced manner depends, for example, on a mag-
netic attraction force to be increased, and is the number
of steel plates accounting for a range from several % to
a little over 10% on the upper side of the rotor 13. Note
that the minimum number of the steel plates 13A is as-
sumed to be one, and the maximum number of the steel
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plates 13A is assumed to be in a range from half to two-
thirds of the total number of the steel plates. Note that,
in FIG. 3, a case is illustrated in which, as a displacement
amount of the steel plate 13A, the same value is applied
to all of the steel plates 13A arranged in the displaced
manner. The displacement amount of the steel plate 13A
is not limited to this example. The displacement amount
may be increased in a stepwise or continuous manner
toward the upper side of the rotor 13, and is not limited
to the illustrated example in the drawing.
[0041] As a result of the steel plates 13A stacked on
the upper side of the rotor 13 being arranged in the dis-
placed manner, when the rotation of the rotor 13 is
stopped, the air gap on the opposite side, with respect
to the drive shaft 14, to the side on which the first balance
weight 35 is installed is narrower than that on the side
on which the first balance weight 35 is installed. As a
result, because the steel plates 13A of the rotor 13 pro-
trude toward the opposite side to the first balance weight
35, when the rotor 13 of the motor 5 rotates, a larger
magnetic attraction force is generated adjacent to the
stator 12 over the protrusion section than over other sec-
tions. Specifically, even when the centrifugal force acts
due to the first balance weight 35, as a result of the steel
plates 13A being arranged in the displaced manner as
described above, the magnetic attraction force is gener-
ated in a direction that alleviates the bending of the drive
shaft 14, namely, in the opposite direction to the first bal-
ance weight 35 with respect to the axis of the drive shaft
14, and the bending of the drive shaft 14 can thus be
alleviated.
[0042] As a result, even when the drive shaft 14 reso-
nates at an eigenvalue, compared with a case in which
the steel plate is not arranged in the displaced manner,
the bending amount of the drive shaft 14 can be reduced,
and noise generated by vibration caused by a bending
eigenvalue can thus be reduced.
[0043] Taking into account the protrusion section of
the steel plates 13A, the weight of a section of the steel
plate 13 of the rotor 13 located adjacent to the first bal-
ance weight 35 with respect to the axis of the drive shaft
14 may be reduced. In FIGS. 5 and 6, an example is
illustrated in which the formation of a through-hole 40 in
each of the steel plates 13A reduces the weight of the
steel plates 13A.
[0044] When the steel plates 13A are arranged in the
displaced manner, the magnetic attraction force can be
increased. However, compared with a case in which the
steel plates 13A are not displaced, a balance with the
centrifugal force acting on the first roller 24 and the sec-
ond roller 25 may worsen. Note that, because the weight
of the protrusion section is smaller than that of the first
balance weight 35, a degree by which the balance wors-
ens is estimated not to be significantly large.
[0045] As illustrated in FIGS. 5 and 6, the formation of
the through-hole 40 enables the centrifugal force acting
on the upper part of the rotor 13 to be balanced against
the centrifugal force generated by the rotation of the first

roller 24 and the second roller 25 and acting on the first
roller 24 and the second roller 25.
[0046] Note that, in FIGS. 5 and 6, although a case is
illustrated in which the through-hole 40 is provided in all
of the steel plates 13A protruding toward the stator 12
located remote from the first balance weight 35, the
present invention is not limited to this example. Specifi-
cally, the through-hole 40 may be provided in some of
the steel plates 13A. Further, instead of providing the
through-hole 40 in the steel plates 13A, the weight of the
first balance weight 35 itself may be reduced, taking into
account the protrusion section of the steel plates 13A.
[0047] Although the compressor according to the first
embodiment of the present invention is described above,
the present invention is not limited to the configuration
of the above-described embodiment.
[0048] For example, in the above-described embodi-
ment, although the air gap on the upper side of the rotor
13 is narrowed in order to reduce the bending generated
by the centrifugal force of the first balance weight 35, the
present invention is not limited to this example.
[0049] For example, as illustrated in FIGS. 7 and 8, a
steel plate 13C stacked on the lower side of the rotor 13
may be arranged in a displaced manner so as to protrude
further toward the stator 12 located remote from the side
on which the second balance weight 36 is installed, than
the other steel plates 13B located in the intermediate
section of the rotor 13. As a result, when the rotation of
the rotor 13 is stopped, on the lower side of the rotor 13,
namely, on the other side in the axial direction of the drive
shaft 14, that is, on the side adjacent to the compression
mechanism 6, the air gap on the side remote from the
side on which the second balance weight 36 is installed,
with respect to the drive shaft 14, is narrower than that
on the side on which the second balance weight 36 is
installed.
[0050] As a result, because the steel plate 13C of the
rotor 13 protrudes toward the side remote from the sec-
ond balance weight 36, when the rotor 13 of the motor 5
rotates, a larger magnetic attraction force is generated
adjacent to the stator 12 over the protrusion section than
over the other sections. Specifically, even when the cen-
trifugal force acts due to the second balance weight 36,
and the bending of the drive shaft 14 occurs, as a result
of the steel plate 13C being arranged in the displaced
manner as described above, the magnetic attraction
force is generated in the direction that alleviates the bend-
ing of the drive shaft 14, namely, in the radial direction
opposite to the second balance weight 36 with respect
to the axis of the drive shaft 14, and the bending of the
drive shaft 14 can thus be alleviated.
[0051] As described above, arranging the steel plate
13C of the rotor 13 in the displaced manner allows, when
the drive shaft 14 resonates at the eigenvalue, the bend-
ing amount of the drive shaft 14 to be reduced, and allows,
when the steel plate 13C and the steel plates 13A of the
rotor 13 are displaced at the same time, the noise gen-
erated by the vibration caused by the bending eigenvalue
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to be further reduced. Note that, when the bending
amount of the drive shaft 14 is larger on the lower side
of the rotor 13, only the steel plate 13C of the rotor 13
may be arranged so as to be displaced.
[0052] Further, although, in the above-described em-
bodiment, the steel plates 13A stacked on the upper side
of the rotor 13 are arranged in the displaced manner so
as to protrude further toward the opposite side to the side
where the first balance weight 35 is installed than the
other steel plates, the present invention is not limited to
this example. Specifically, it is sufficient that, when the
rotation of the rotor 13 is stopped, the air gap on the
opposite side to the side where the first balance weight
35 is installed, with respect to the drive shaft 14, is caused
to be narrower than that on the side where the first bal-
ance weight 35 is installed. For example, as illustrated
in FIGS. 9 and 10, a protrusion section 41 may be pro-
vided on an outer circumferential portion of the steel plate
13A by separately applying a coating thereto. In this case,
the protrusion section 41 is formed by a silver paste or
the like. Alternatively, the protrusion section 41 may be
formed by changing the planar shape of the steel plate
13A itself to be different from that of the steel plate 13B
in the other section.
[0053] Of the stacked steel plates 13A, the protrusion
section 41 is formed on the opposite side to the side
where the first balance weight 35 is installed with respect
to the drive shaft 14. As a result, when the rotation of the
rotor 13 is stopped, the air gap on the opposite side to
the side where the first balance weight 35 is installed,
with respect to the drive shaft 14, is narrower than that
on the side where the first balance weight 35 is installed.
As a result, because the protrusion section 41 of the steel
plates 13A of the rotor 13 protrudes toward a side remote
from the first balance weight 35, when the rotor 13 of the
motor 5 rotates, a larger magnetic attraction force is gen-
erated adjacent to the stator 12 over the protrusion sec-
tion 41 than over the other sections. Specifically, even
when the centrifugal force acts due to the first balance
weight 35, and the bending of the drive shaft 14 occurs,
as a result of the protrusion section 41 being formed as
described above, the magnetic attraction force is gener-
ated in the direction that alleviates the bending of the
drive shaft 14, namely, in the direction toward the stator
12 located remote from the first balance weight 35 with
respect to the axis of the drive shaft 14, and the bending
of the drive shaft 14 can thus be alleviated.
[0054] As a result, even when the drive shaft 14 reso-
nates at the eigenvalue, the bending amount of the drive
shaft 14 can be reduced, and the noise generated by the
vibration caused by the bending eigenvalue can thus be
reduced.

Second Embodiment

[0055] Next, a compressor according to a second em-
bodiment of the present invention will be described. In
the compressor according to the present embodiment,

the rotor 13 is different from the rotor 13 of the compressor
according to the above-described first embodiment, and
therefore the rotor 13 according to the present embodi-
ment will be described below. Because the structural
members other than the rotor 13 are the same as those
of the first embodiment, a detailed description thereof will
be omitted.
[0056] The rotor 13 is formed by a plurality of steel
plates insulated from each other and stacked on top of
each other in the axial direction of the drive shaft 14. The
steel plates stacked on top of each other suppress gen-
eration of an eddy current. Each of the steel plates ac-
cording to the present embodiment is arranged such that
the outer surface of the rotor 13 is on the same plane.
Therefore, the gap (air gap) formed between the stator
12 and the rotor 13 is constant in the circumferential di-
rection.
[0057] Permanent magnets 42 and 50 are embedded
in the rotor 13. Note that, although an arrangement ex-
ample of the permanent magnets 42 and 50 is illustrated
in FIG. 11, the size, locations, orientations, and the like
of the permanent magnets arranged in the rotor 13 are
not limited to the arrangement example illustrated in FIG.
11.
[0058] The permanent magnets 42 and 50 are ar-
ranged inside openings formed in the steel plates. In a
steel plate 13D stacked on the upper side of the rotor 13,
the permanent magnets 42 are arranged so as to be dis-
placed further toward the stator 12 located on the oppo-
site side to the side where the first balance weight 35 is
installed than the permanent magnets 50 provided in an-
other steel plate 13E. Here, the planar shape of the steel
plate 13D and the planar shape of the steel plate 13E
are identical to each other.
[0059] Specifically, the plurality of permanent magnets
50 provided in a section other than the upper side of the
rotor 13 are provided point-symmetrically with each other
centered around the axis of the drive shaft 14, in the same
manner as permanent magnets arranged in a conven-
tional rotor. Meanwhile, as described above, the plurality
of permanent magnets 42 provided on the upper side of
the rotor 13 are arranged so as to be displaced toward
the opposite side to the side where the first balance
weight 35 is installed, so that the center of the point-
symmetry of the permanent magnets 42 is also displaced
toward the opposite side to the side where the first bal-
ance weight 35 is installed with respect to the axis of the
drive shaft 14.
[0060] As a result, when the rotor 13 of the motor 5
rotates, a larger magnetic attraction force is generated
adjacent to the stator 12 in the upper side of the rotor 13
than in the other sections of the rotor 13. Specifically,
even when the centrifugal force acts due to the first bal-
ance weight 35, and the bending of the drive shaft 14
occurs, as a result of the permanent magnets 42 being
arranged in the displaced manner as described above,
the magnetic attraction force is generated in the direction
that alleviates the bending of the drive shaft 14, namely,
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in the radial direction opposite to the first balance weight
35 with respect to the axis of the drive shaft 14, and the
bending of the drive shaft 14 can thus be alleviated.
[0061] As a result, even when the drive shaft 14 reso-
nates at the eigenvalue, the bending amount of the drive
shaft 14 can be reduced, and the noise generated by the
vibration caused by the bending eigenvalue can thus be
reduced.
[0062] With respect to the compressor according to the
second embodiment of the present invention, although
an example is described in which the permanent magnets
42 are arranged in the displaced manner on the upper
side of the rotor 13 in order to reduce the bending caused
by the centrifugal force of the first balance weight 35, the
present invention is not limited to this example.
[0063] Specifically, it is sufficient that the magnetic at-
traction force increases on the upper side of the rotor 13
in the direction that alleviates the bending of the drive
shaft 14, namely, in the radial direction opposite to the
first balance weight 35 with respect to the axis of the drive
shaft 14. For example, a magnetic force of the permanent
magnets arranged remote from the first balance weight
35, with respect to the axis of the drive shaft 14, is larger
than that of the permanent magnets arranged adjacent
to the first balance weight 35 with respect to the axis of
the drive shaft 14.
[0064] In this case also, the magnetic attraction force
is generated in the direction that alleviates the bending
of the drive shaft 14, namely, in the radial direction op-
posite to the first balance weight 35 with respect to the
axis of the drive shaft 14, and the bending of the drive
shaft 14 can thus be alleviated.
[0065] Further, in the above-described embodiment,
although an example is described in which the permanent
magnets 42, which are arranged on the upper side of the
rotor 13, are arranged such that the magnetic attraction
force increases in the radial direction opposite to the first
balance weight 35 with respect to the axis of the drive
shaft 14, the permanent magnets arranged on the lower
side of the rotor 13 may also be arranged in the same
manner. In this case, the permanent magnets arranged
on the lower side of the rotor 13 are arranged such that
the magnetic attraction force increases in the radial di-
rection opposite to the second balance weight 36 with
respect to the axis of the drive shaft 14.
[0066] Further, although, with respect to the above-
described compressors according to the first and second
embodiments, a case is described in which the multi-
cylinder rotary compressor is used as the compressor,
the present invention is not limited to this type of com-
pressor. For example, the present invention may also be
applied to a rotary compressor in which only one rotary-
type compression mechanism is provided, or to a scroll
compressor and the like, in which one or a plurality of
scroll-type compression mechanisms are provided.

Reference Signs List

[0067]

1 Compressor
2 Sealed container
5 Motor (motor portion)
6 Compression mechanism (compression portion)
6A First compression mechanism
6B Second compression mechanism
8 Discharge pipe
9 Accumulator
10, 11 Intake pipe
12 Stator
13 Rotor
13A, 13B, 13C, 13D, 13E Steel plate
14 Drive shaft
15 First eccentric pin
16 Second eccentric pin
17 First cylinder chamber
18 Second cylinder chamber
19 First cylinder main body
20 Second cylinder main body
24 First roller
25 Second roller
35 First balance weight (weight portion)
36 Second balance weight (second weight portion)
40 Through-hole
41 Protrusion section
42, 50 Permanent magnet

Claims

1. A compressor comprising:

a compression portion;
a motor portion including a rotor formed by a
plurality of metal plates stacked on top of each
other, and a stator provided around an outer cir-
cumferential portion of the rotor; and
a drive shaft connecting the motor portion and
the compression portion,
the rotor including a weight portion on a surface
thereof on one side in an axial direction of the
drive shaft, and
of the stacked metal plates, the metal plate lo-
cated adjacent to the weight portion protruding
toward the stator located remote from the weight
portion in a radial direction of the rotor with re-
spect to an axis of the drive shaft.

2. The compressor according to claim 1, wherein,
of the stacked metal plates, the metal plate located
adjacent to the weight portion is stacked so as to be
displaced toward the stator located remote from the
weight portion in the radial direction of the rotor with
respect to the axis of the drive shaft.

13 14 



EP 3 217 014 A1

9

5

10

15

20

25

30

35

40

45

50

55

3. The compressor according to claim 1, wherein,
of the stacked metal plates, the metal plate located
adjacent to the weight portion has a metal coating
applied thereto so as to protrude toward the stator
located remote from the weight portion in the radial
direction of the rotor with respect to the axis of the
drive shaft.

4. The compressor according to any one of claims 1 to
3, wherein
a weight of a section of the metal plate located ad-
jacent to the weight portion with respect to the axis
of the drive shaft is reduced, taking into account a
weight of a section of the metal plate that protrudes
in the radial direction of the rotor.

5. The compressor according to any one of claims 1 to
4, wherein
a second weight portion is provided on a surface of
the rotor on an other side opposite to the one side
in the axial direction of the drive shaft, and of the
stacked metal plates, the metal plate located adja-
cent to the second weight portion protrudes toward
the stator located remote from the second weight
portion in the radial direction of the rotor with respect
to the axis of the drive shaft.

6. A compressor comprising:

a compression portion;
a motor portion including a rotor formed by a
plurality of metal plates stacked on top of each
other, and a stator provided around an outer cir-
cumferential portion of the rotor; and
a drive shaft connecting the motor portion and
the compression portion,
the rotor including a weight portion on a surface
thereof located remote from the compression
portion in an axial direction of the drive shaft and
including a plurality of permanent magnets
therein, and the permanent magnets provided
remote from the compression portion in the axial
direction of the drive shaft being arranged such
that a magnetic force increases in a direction
toward the stator located remote from the weight
portion in a radial direction of the rotor with re-
spect to an axis of the drive shaft in comparison
to a magnetic force of other permanent magnets.

7. The compressor according to claim 6, wherein
the permanent magnets provided remote from the
compression portion in the axial direction of the drive
shaft are arranged so as to be shifted toward the
stator in the radial direction of the rotor in comparison
to the other permanent magnets or have a larger
magnetic force than a magnetic force of the other
permanent magnets.

Amended claims under Art. 19.1 PCT

1. A compressor comprising:

a compression portion;
a motor portion including a rotor formed by a
plurality of metal plates stacked on top of each
other, each having an identical planar shape,
and a stator provided around an outer circum-
ferential portion of the rotor; and
a drive shaft connecting the motor portion and
the compression portion,
the rotor including a weight portion on a surface
thereof on one side in an axial direction of the
drive shaft, and
of the stacked metal plates, the metal plate ad-
jacent to the weight portion protruding toward
the stator located remote from the weight portion
in a radial direction of the rotor with respect to
an axis of the drive shaft.

2. The compressor according to claim 1, wherein,
of the stacked metal plates, the metal plate adjacent
to the weight portion is stacked so as to be displaced
toward the stator located remote from the weight por-
tion in the radial direction of the rotor with respect to
the axis of the drive shaft.

3. The compressor according to claim 1, wherein,
of the stacked metal plates, the metal plate adjacent
to the weight portion has a metal coating applied
thereto so as to protrude toward the stator located
remote from the weight portion in the radial direction
of the rotor with respect to the axis of the drive shaft.

4. The compressor according to any one of claims 1 to
3, wherein
a weight of a section of the metal plate adjacent to
the weight portion with respect to the axis of the drive
shaft is reduced, taking into account a weight of a
section of the metal plate that protrudes in the radial
direction of the rotor.

5.  The compressor according to any one of claims 1
to 4, wherein
a second weight portion is provided on a surface of
the rotor on an other side opposite to the one side
in the axial direction of the drive shaft, and of the
stacked metal plates, the metal plate adjacent to the
second weight portion protrudes toward the stator
located remote from the second weight portion in the
radial direction of the rotor with respect to the axis
of the drive shaft.

6. A compressor comprising:

a compression portion;
a motor portion including a rotor formed by a
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plurality of metal plates stacked on top of each
other, and a stator provided around an outer cir-
cumferential portion of the rotor; and
a drive shaft connecting the motor portion and
the compression portion,
the rotor including a weight portion on a surface
thereof located remote from the compression
portion in an axial direction of the drive shaft and
including a plurality of permanent magnets
therein, and the permanent magnets provided
remote from the compression portion in the axial
direction of the drive shaft being arranged such
that a magnetic force increases in a direction
toward the stator located remote from the weight
portion in a radial direction of the rotor with re-
spect to an axis of the drive shaft in comparison
to a magnetic force of other permanent magnets.

7. The compressor according to claim 6, wherein
the permanent magnets provided remote from the
compression portion in the axial direction of the drive
shaft are arranged so as to be shifted toward the
stator in the radial direction of the rotor in comparison
to the other permanent magnets or have a larger
magnetic force than a magnetic force of the other
permanent magnets.
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