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(57) A motor 1 according to one embodiment of the
present disclosure includes a rotor 10 configured to freely
rotate around a rotary shaft member 13; a stator 20, 320
including a stator unit 21 of a claw-pole type, the stator
unit including a winding wire 212 that is annularly wound
around the rotary shaft member 13 and a stator core 211
provided so as to surround the winding wire 212, the sta-
tor core 211 having a through hole piercing the stator
core 211 around the rotary shaft member 13; and a first
bearing holder 24B provided at one end side of the stator
20 in an axial direction of the rotary shaft member 13 and
configured to hold a first bearing 25 rotatably supporting
the rotary shaft member 13, wherein the first bearing 25
and the first bearing holder 24B are arranged on an out-
side in the axial direction with respect to the stator core
211, and an outer diameter of the first bearing 25 or the
first bearing holder 24B is larger than an inner diameter
of the through hole of the rotary shaft member 13.
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Description

[Technical Field]

[0001] The present disclosure relates to a motor, a
compression apparatus, a fan apparatus, and a refriger-
ation apparatus.

[Background Art]

[0002] For example, a motor whose rotary shaft is sup-
ported by a pair of bearings is known (see Patent Docu-
ment 1).

[Citation List]

[Patent Document]

[0003] (Patent document 1) Japanese Unexamined
Patent Application Publication No. 2005-45890

[Summary of Invention]

[Technical Problem]

[0004] However, as described in Patent Document 1,
in the conventional claw-pole motor, the size of the pair
of bearings cannot be increased because a stator is pro-
vided outside the pair of bearings in the radial direction.
[0005] An object of the present disclosure is to provide
a technology capable of improving the load bearing prop-
erty of a bearing in a claw-pole motor.

[Solution to Problem]

[0006] According to one embodiment of the present
disclosure, there is provided a motor including

a rotor configured to freely rotate around a rotary
shaft;
a stator including a stator unit of a claw-pole type,
the stator unit including a winding wire that is annu-
larly wound around the rotary shaft and a core pro-
vided so as to surround the winding wire, the core
having a through hole piercing the core around the
rotary shaft; and
a first bearing holder provided at one end side of the
stator in an axial direction of the rotary shaft and
configured to hold a first bearing rotatably supporting
the rotary shaft, wherein
the first bearing and the first bearing holder are ar-
ranged on an outside in the axial direction with re-
spect to the core, and
an outer diameter of the first bearing or the first bear-
ing holder is larger than an inner diameter of the
through hole of the core.

[0007] According to the present embodiment, it is pos-

sible to provide a technology that can enhance the load
bearing property of a bearing in a claw-pole motor.
[0008] In the above embodiment,

the outer diameter of the first bearing or the first bear-
ing holder may be larger than an inner diameter of
the winding wire, and
a distance in the axial direction between the first
bearing holder and the core may be shorter than a
difference between a radius of an inner circumfer-
ence and a radius of an outer circumference of the
winding wire.

[0009] Thus, according to the present embodiment, the
size of the first bearing can be further increased, and the
motor can be reduced in size in the axial direction.
[0010] In the above embodiment,
the first bearing or the first bearing holder may be in con-
tact with an edge face of the core.
[0011] Thus, according to the present embodiment, the
motor can be further reduced in size in the axial direction.
[0012] In the above embodiment,

a fixing member may be provided on an opposite
side of the first bearing with respect to the stator in
the axial direction of the rotary shaft, the fixing mem-
ber being configured to support the stator, and
the stator may be sandwiched by the first bearing
holder and the fixing member.

[0013] Thus, according to the present embodiment, the
movement of the stator in the axial direction of the rotary
shaft can be regulated.
[0014] In the above embodiment,
the core of the stator unit may be formed by using a com-
pacted body formed by compressing magnetic powder.
[0015] Accordingly, according to the present embodi-
ment, by using the compacted body, the heat of the core,
which tends to increase in temperature, can be radiated
to the first bearing holder.
[0016] In the above embodiment,
the stator may include two or more of the stator units that
are stacked in the axial direction of the rotary shaft.
[0017] Thus, according to the present embodiment, the
load bearing property of the bearing can be enhanced
by increasing the size of the first bearing which is sub-
jected to a high load due to the long shaft of the rotary
shaft.
[0018] In the above embodiment,
the rotor may be configured to rotate on an outside of the
stator in a radial direction of the rotary shaft.
[0019] Thus, according to the present embodiment, the
load bearing property of the bearing can be enhanced
by increasing the size of the first bearing, which is sub-
jected to a high load due to the weight of the rotor.
[0020] In the above embodiment,
a fan attached to an outer surface of the rotor may be
provided.
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[0021] Thus, according to the present embodiment, the
load bearing property of the bearing can be enhanced
by increasing the size of the first bearing which is sub-
jected to a high load due to the weight of the rotor and
the fan.
[0022] In the above embodiment,

a second bearing holder may be provided on an op-
posite side of the first bearing with respect to the
stator in the axial direction of the rotary shaft and
configured to hold a second bearing rotatably sup-
porting the rotary shaft, wherein
a load applied to the first bearing may be greater
than a load applied to the second bearing.

[0023] Thus, according to the present embodiment, the
load bearing property of the bearing can be enhanced
by increasing the size of the first bearing subjected to a
load greater than that applied to the second bearing.
[0024] In the above embodiment,
an outer diameter of the second bearing or the second
bearing holder may be smaller than an inner radius of
the winding wire.
[0025] Thus, according to the present embodiment, a
relatively small second bearing can be used.
[0026] In the above embodiment,
the outer diameter of the second bearing or the second
bearing holder may be smaller than the inner diameter
of the through hole of the core.
[0027] Thus, according to the present embodiment, a
relatively small second bearing can be used.
[0028] Further, according to one embodiment of the
present disclosure, there is provided

a compression apparatus including
a compression mechanism configured to compress
a fluid by rotating; and
the above motor configured to drive a rotation of the
compression mechanism.

[0029] According to the present embodiment, it is pos-
sible to provide a technology that can enhance the load
bearing property of a bearing on a high load side in a
claw-pole motor that drives the rotation of a compression
mechanism provided in a compression apparatus.
[0030] Further, according to one embodiment of the
present disclosure, there is provided

a fan apparatus including
an impeller configured to blow air by rotating; and
the above motor configured to rotatably drive the im-
peller.

[0031] According to the present embodiment, it is pos-
sible to provide a technology capable of improving the
load bearing property of a bearing on a high load side in
a claw-pole motor for driving the rotation of an impeller
provided with the fan apparatus.

[0032] Further, according to one embodiment of the
present disclosure, there is provided

a refrigeration apparatus including
the above compression apparatus or the above fan
apparatus.

[0033] According to the present embodiment, in the
refrigeration apparatus, it is possible to provide a tech-
nology capable of improving the load bearing property of
a bearing on a high load side in a compression mecha-
nism provided in the compression apparatus or in a claw-
pole motor for driving the rotation of an impeller provided
in the fan apparatus.

[Brief Description of Drawings]

[0034]

[FIG. 1] FIG. 1 is a perspective view illustrating an
outline of a motor according to an embodiment.
[FIG. 2] FIG. 2 is a perspective view illustrating an
example of a configuration of a stator according to
an embodiment.
[FIG. 3] FIG. 3 is an exploded view illustrating an
example of a configuration of a stator unit according
to an embodiment.
[FIG. 4] FIG. 4 is a longitudinal sectional view illus-
trating an example of a configuration of a motor ac-
cording to an embodiment.
[FIG. 5] FIG. 5 is a longitudinal sectional view illus-
trating an example of a configuration of the motor
according to the first embodiment.
[FIG. 6] FIG. 6 is a longitudinal sectional view illus-
trating an example of a configuration of the motor
according to the second embodiment.
[FIG. 7] FIG. 7 is a longitudinal sectional view illus-
trating an example of a configuration of the motor
according to the third embodiment.
[FIG. 8] FIG. 8 is a longitudinal sectional view illus-
trating an example of a configuration of the fan ap-
paratus according to an embodiment.
[FIG. 9] FIG. 9 is a longitudinal sectional view illus-
trating an example of a configuration of the motor
according to another embodiment.
[FIG. 10] FIG. 10 is a longitudinal sectional view il-
lustrating a modified example of the motor according
to another embodiment.
[FIG. 11] FIG. 11 is a longitudinal sectional view il-
lustrating an example of a configuration of a fan ap-
paratus according to an embodiment.
[FIG. 12] FIG. 12 is a longitudinal sectional view il-
lustrating an example of a configuration of a com-
pression apparatus according to an embodiment.
[FIG. 13] FIG. 13 is a schematic view illustrating a
configuration of a refrigeration apparatus according
to an embodiment.
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[Description of Embodiments]

[0035] Embodiments will be described below with ref-
erence to the drawings.

[Basic configuration of motor 1]

[0036] First, the basic configuration of a motor 1 ac-
cording to the present embodiment will be described with
reference to FIGS. 1 to 4.
[0037] FIG. 1 is a perspective view illustrating an out-
line of the motor 1 according to an embodiment. In FIG.
1, a coupling member 14 provided in a rotor 10 is not
illustrated. FIG. 2 is a perspective view illustrating an ex-
ample of the configuration of a stator 20 according to an
embodiment. In FIG. 2, the rotor 10 (a rotor core 11, a
permanent magnet 12, a rotary shaft member 13, and
the coupling member 14) is not illustrated. FIG. 3 is an
exploded view illustrating an example of the configuration
of a stator unit 21 according to an embodiment. FIG. 4
is a longitudinal sectional view illustrating an example of
the configuration of the motor 1 according to an embod-
iment.
[0038] The motor 1 illustrated in FIGS. 1 to 4 is a so-
called outer rotor type claw-pole motor. The motor 1 is
driven by armature currents of multiple phases (in this
example, three phases). The motor 1 is used for a fan
apparatus, a refrigeration apparatus, etc.
[0039] As illustrated in FIGS. 1 to 4, the motor 1 in-
cludes the rotor 10, the stator 20, and a fixing member 30.
[0040] As illustrated in FIGS. 1 to 4, the rotor 10 is
arranged outside the stator 20 in the radial direction of
the motor 1 (hereinafter, simply "radial direction") and is
configured to rotate about a rotation axis AX. The rotor
10 includes the rotor core 11, a plurality (in this example,
20 units) of the permanent magnets 12, and the rotary
shaft member 13. The rotor 10 is sometimes referred to
as a "rotor" (as represented by Japanese katakana char-
acters).
[0041] The rotor core 11 has, for example, a substan-
tially cylindrical shape and is arranged so that the rotation
axis AX of the motor 1 and the cylindrical axis are sub-
stantially coincident. The rotor core 11 has a length sub-
stantially equivalent to that of the stator 20 in the axial
direction of the motor 1 (hereinafter, simply "axial direc-
tion"). The rotor core 11 is formed of, for example, a steel
plate, cast iron, or a compacted magnetic core. In the
example illustrated in FIG. 1, the rotor core 11 is formed
of a plurality of (in this example, three) rotor cores 11A
to 11C stacked in the axial direction. However, the rotor
core 11 may be formed of one member in the axial direc-
tion. The rotor core 11 is sometimes referred to as a "rotor
core" (as represented by Japanese katakana charac-
ters).
[0042] The plurality of (in this example, 20 units) per-
manent magnets 12 are arranged at equal intervals in
the circumferential direction on the inner peripheral sur-
face of the rotor core 11. Each of the plurality of perma-

nent magnets 12 is formed so as to exist between sub-
stantially one end and substantially the other end of the
rotor core 11 in the axial direction. The permanent mag-
nets 12 are, for example, neodymium sintered magnets
or ferrite magnets.
[0043] Each of the plurality of permanent magnets 12
is magnetized with different magnetic poles at either end
portion in the radial direction. The two permanent mag-
nets 12 adjacent to each other in the circumferential di-
rection, among the plurality of permanent magnets 12,
are magnetized with different magnetic poles from each
other, on the inside in the radial direction facing the stator
20. Therefore, the permanent magnets 12 magnetized
with N poles on the inside in the radial direction and the
permanent magnets 12 magnetized with S poles on the
inside in the radial direction, are alternately arranged in
the circumferential direction, outside the radial direction
of the stator 20.
[0044] Each of the plurality of permanent magnets 12
may be formed of one magnet member in the axial direc-
tion, or a plurality of magnet members divided in the axial
direction (for example, three corresponding to the
number of members of the rotor core 11 to be stacked).
In this case, the plurality of magnet members forming the
permanent magnet 12 divided in the axial direction are
all magnetized with the same magnetic pole on the inside
in the radial direction facing the stator 20.
[0045] The plurality of permanent magnets 12 ar-
ranged in the circumferential direction may be replaced
with a permanent magnet formed of one member in the
circumferential direction, for example, an annular ring
magnet or a plastic magnet that is magnetized with dif-
ferent magnetic poles alternately in the circumferential
direction. In this case, the permanent magnet formed of
one member in the circumferential direction may be
formed of one member also in the axial direction, and
may be formed of one member as a whole. The perma-
nent magnet formed of one member in the circumferential
direction may be divided into a plurality of members in
the axial direction as in the case of the plurality of per-
manent magnets 12. When a plastic magnet formed of
one member in the circumferential direction is adopted,
the rotor core 11 may be omitted.
[0046] The rotary shaft member 13 has a substantially
cylindrical shape, for example, and is arranged so that
the rotation axis AX of the motor 1 and the cylindrical
shaft center are substantially coincident. The rotary shaft
member 13 is rotatably supported by bearings 25 and 26
(see FIG. 4) provided at both ends in the axial direction
of an insertion member 24, for example. The insertion
member 24 is fixed to the fixing member 30. Thus, the
rotary shaft member 13 can rotate about the rotation axis
AX with respect to the fixing member 30. For example,
the rotary shaft member 13 is coupled to the rotor core
11 by the coupling member 14 (see FIG. 4) at the end
portion opposite to the end portion on the fixing member
30 side of the motor 1 in the axial direction (hereinafter,
conveniently described as the "leading end portion of the
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motor 1").
[0047] The coupling member 14 has, for example, a
substantially circular disk shape that closes the open end
portion of the substantially cylindrical shape of the rotor
core 11. Thus, the rotor core 11 and the plurality of per-
manent magnets 12 fixed to the inner peripheral surface
of the rotor core 11 can rotate about the rotation axis AX
of the motor 1 with respect to the fixing member 30 in
accordance with the rotation of the rotary shaft member
13.
[0048] As illustrated in FIGS. 1 to 4, the stator 20 is
arranged radially inside the rotor core 11 and the perma-
nent magnets 12 provided in the rotor 10. The stator 20
includes a plurality of (in this example, three) the claw-
pole-shaped stator units 21, a plurality of (in this example,
two) interphase members 22, an end portion member 23,
and the insertion member 24. The stator 20 is sometimes
referred to as a "stator" (as represented by Japanese
katakana characters).
[0049] As illustrated in FIG. 3, the stator unit 21 in-
cludes a pair of stator cores 211 and a winding wire 212.
[0050] The two stator cores 211 are provided so as to
surround the winding wire 212. The stator cores 211 are
formed of, for example, compacted magnetic cores. The
stator core 211 includes a yoke portion 211A, a plurality
of claw magnetic poles 211B, a yoke portion 211C, and
an insertion hole 211D. The pair of stator cores 211 is
sometimes referred to as "stator cores" (as represented
by Japanese katakana characters).
[0051] The yoke portion 211A has an annular shape
as viewed in a axial direction and a predetermined thick-
ness in the axial direction.
[0052] The plurality of claw magnetic poles 211B are
arranged at equal intervals in the circumferential direction
on the outer peripheral surface of the yoke portion 211A,
and each of the claw magnetic poles 211B protrudes ra-
dially outward from the outer peripheral surface of the
yoke portion 211A. The claw magnetic poles 211B in-
clude a claw magnetic pole portion 211B1 and a claw
magnetic pole portion 211B2.
[0053] The claw magnetic pole portion 211B1 has a
predetermined width and protrudes from the outer pe-
ripheral surface of the yoke portion 211A by a predeter-
mined length.
[0054] The claw magnetic pole portion 211B2 projects
from the tip of the claw magnetic pole portion 211B1 to-
ward the other one of the two stator cores 211 by a pre-
determined length in the axial direction. For example, as
illustrated in FIG. 3, the claw magnetic pole portion 211B2
may have a constant width regardless of the distance
from the claw magnetic pole portion 211B1. For example,
the claw magnetic pole portion 211B2 may have a ta-
pered shape that narrows in width as the distance is fur-
ther away from the claw magnetic pole portion 211B1 in
the axial direction. Because the motor 1 has the claw
magnetic pole portion 211B2, it is possible to secure a
relatively wide opposing area between the magnetic pole
surface of the claw magnetic pole 211B magnetized by

the armature current of the winding wire 212 and the rotor
10. Therefore, the motor 1 can relatively increase the
torque of the motor 1, thereby increasing the output of
the motor 1. Note that the claw magnetic pole portion
211B2 may be omitted.
[0055] The yoke portion 211C is configured such that
a portion near the inner peripheral surface of the yoke
portion 211A projects toward the other one of the two
stator cores 211 by a predetermined amount, and has,
for example, an annular shape having an outer diameter
smaller than that of the yoke portion 211A as viewed in
the axial direction. Therefore, the two stator cores 211
come into contact with each other at the yoke portion
211C, and a space for accommodating the winding wire
212 is created between the two yoke portions 211A cor-
responding to the two stator cores 211.
[0056] The insertion member 24 is inserted into the
insertion hole 211D. The insertion hole 211D is realized
by the inner peripheral surfaces of the yoke portion 211A
and the yoke portion 211C.
[0057] The winding wire 212 is annularly wound in the
axial view. One end of the winding wire 212 is electrically
connected to an external terminal, and the other end por-
tion is electrically connected to a neutral point. The wind-
ing wire 212 is arranged between the two stator cores
211 (the yoke portions 211A) in the axial direction. The
winding wire 212 is wound so that the inner peripheral
part is radially outward from the yoke portion 211C of the
pair of stator cores 211. The winding wire 212 is some-
times referred to as a "coil".
[0058] As illustrated in FIG. 2, the two stator cores 211
are combined so that the claw magnetic pole 211B of
one stator core 211 and the claw magnetic pole 211B of
the other stator core 211 are alternately arranged in the
circumferential direction. When an armature current
flows through the annular winding wire 212, the claw
magnetic pole 211B formed on one of the two stator cores
211 and the claw magnetic pole 211B formed on the other
are magnetized to magnetic poles different from each
other. Thus, in the pair of stator cores 211, one claw
magnetic pole 211B protruding from one stator core 211
has a magnetic pole different from the other claw mag-
netic pole 211B which is adjacent in the circumferential
direction and which protrudes from the other stator core
211. Therefore, due to the armature current flowing in
the winding wire 212, the claw magnetic pole 211B of the
N pole and the claw magnetic pole 211B of the S pole
are alternately arranged in the circumferential direction
of the pair of stator cores 211.
[0059] As illustrated in FIGS. 2 and 4, the plurality of
stator units 21 are stacked in the axial direction. The plu-
rality of stator units 21 includes the stator units 21 corre-
sponding to a plurality of phases (in this example, three
phases). Specifically, the plurality of stator units 21 in-
cludes the stator unit 21A corresponding to the U phase,
the stator unit 21B corresponding to the V phase, and
the stator unit 21C corresponding to the W phase. The
plurality of stator units 21 are stacked in the order of the
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stator unit 21A corresponding to the U phase, the stator
unit 21B corresponding to the V phase, and the stator
unit 21C corresponding to the W phase from the leading
end portion of the motor 1. The stator units 21A to 21C
are arranged so that the positions thereof in the circum-
ferential direction differ from each other by 120° in electric
angle.
[0060] The motor 1 may be driven by a two-phase ar-
mature current or by an armature current of four or more
phases.
[0061] The interphase member 22 is provided between
axially adjacent stator units 21 of different phases. The
interphase member 22 is, for example, a nonmagnetic
material. Thus, a predetermined distance can be secured
between the two stator units 21 of different phases, and
magnetic flux leakage between the two stator units 21 of
different phases can be prevented. The interphase mem-
ber 22 includes a UV interphase member 22A and a VW
interphase member 22B.
[0062] The UV interphase member 22A is provided be-
tween the stator unit 21A of the U phase and the stator
unit 21B of the V phase, which are adjacent in the axial
direction. The UV interphase member 22A has, for ex-
ample, a substantially cylindrical shape (substantially cir-
cular plate shape) having a predetermined thickness, and
an insertion hole through which the insertion member 24
is inserted is formed in the center portion. The same may
apply to the VW interphase member 22B.
[0063] The VW interphase member 22B is provided
between the stator unit 21B of the V phase and the stator
unit 21 C of the W phase, which are adjacent in the axial
direction.
[0064] The end portion member 23 is provided at an
end portion part on the leading end side of the motor 1
including the plurality of stator units 21 that are stacked.
Specifically, the end portion member 23 is provided so
as to contact an edge face of the stator unit 21A, on the
side opposite to the side facing the stator unit 21B in the
axial direction. The end portion member 23 has, for ex-
ample, a substantially cylindrical shape (substantially cir-
cular plate shape) having a predetermined thickness, and
an insertion hole through which the insertion member 24
is inserted is formed in the center portion. The end portion
member 23 is, for example, a nonmagnetic material.
Thus, magnetic flux leakage from the stator unit 21A (spe-
cifically, the stator core 211 on the leading end side of
the motor 1) can be prevented.
[0065] In the insertion member 24, the end portion
member 23, the stator unit 21A, the UV interphase mem-
ber 22A, the stator unit 21B, the VW interphase member
22B, and the stator unit 21C are inserted in order from
the leading end side of the motor 1, and the leading end
portion is fixed to the fixing member 30. The insertion
member 24 has, for example, a male screw portion at
the leading end portion and is fixed to the fixing member
30 by being fastened to the corresponding female screw
portion of the fixing member 30.
[0066] The insertion member 24 has, for example, a

substantially cylindrical shape, and the rotary shaft mem-
ber 13 is rotatably arranged in the hole portion realized
by the inner peripheral surface. The bearings 25 and 26
rotatably supporting the rotary shaft member 13 are pro-
vided at both ends of the insertion member 24 in the axial
direction.
[0067] The insertion member 24 has a head having an
outer diameter relatively larger than the inner diameter
of the insertion hole 211D of the stator unit 21 at the
leading end portion of the motor 1. Thus, for example,
the insertion member 24 is tightened to a certain extent
to the fixing member 30, so that a force in the direction
from the head toward the fixing member 30 in the axial
direction can be applied to the end portion member 23.
Therefore, the plurality of the stator units 21 (the stator
units 21A to 21C) and the interphase member 22 (the
UV interphase member 22A, the VW interphase member
22B) can be fixed to the fixing member 30 in the form of
being sandwiched between the end portion member 23
and the fixing member 30. The strength of the compacted
magnetic core is relatively low against tensile stress,
while the strength against compressive stress is relatively
high. Therefore, with the compressive stress being ap-
plied to the stator core 211 formed by the compacted
magnetic core, the stator units 21A to 21C can be fixed
to the fixing member 30.
[0068] The fixing member 30 has, for example, a sub-
stantially disk shape having an outer diameter larger than
that of the rotor 10 (the rotor core 11) in the axial direction,
and has a predetermined thickness in the axial direction.
As illustrated in FIG. 4, the rotor 10 is rotatably supported
on the fixing member 30 through the insertion member
24, and the stator 20 is fixed.

[First embodiment]

[0069] Next, a structure unique to the motor 1 accord-
ing to the first embodiment will be described with refer-
ence to FIG. 5. FIG. 5 is a longitudinal sectional view
illustrating an example of the configuration of the motor
1 according to the first embodiment.
[0070] As illustrated in FIG. 5, in the motor 1 according
to the first embodiment, the insertion member 24 of the
stator 20 has a hollow structure, that is, the insertion
member 24 has an inner space 24A around the rotation
axis AX.
[0071] The rotary shaft member 13 of the rotor 10 is
arranged in the inner space 24A. Both ends of the rotary
shaft member 13 in the axial direction are rotatably sup-
ported bearings, that is, one end portion is rotatably sup-
ported by a first bearing 25 provided on one end side (on
the side of the coupling member 14) of the insertion mem-
ber 24 in the axial direction of the rotary shaft member
13, and the other end portion is rotatably supported by a
second bearing 26 provided on the other end side (on
the side of the fixing member 30) of the insertion member
24 in the axial direction of the rotary shaft member 13.
[0072] The first bearing 25 is held by a first bearing
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holder 24B provided on one end side (on the side of the
coupling member 14) of the insertion member 24 in the
axial direction of the rotary shaft member 13. Specifically,
the first bearing holder 24B has a circular opening 24Ba
centered on the rotation axis AX. The inner diameter of
the opening 24Ba is slightly smaller than the outer diam-
eter of the first bearing 25. Thus, the first bearing holder
24B can hold the first bearing 25 by pressing the first
bearing 25 into the opening 24Ba.
[0073] The second bearing 26 is held by a second bear-
ing holder 24C provided on the other end side (the side
of the fixing member 30) of the insertion member 24 in
the axial direction of the rotary shaft member 13. Specif-
ically, the second bearing holder 24C has a circular open-
ing 24Ca centered on the rotation axis AX. The inner
diameter of the opening 24Ca is slightly smaller than the
outer diameter of the second bearing 26. Thus, the sec-
ond bearing holder 24C can hold the second bearing 26
by pressing the second bearing 26 into the opening 24Ca.
The first bearing 25 and the second bearing 26 are a
rolling bearing, a gas bearing, a magnetic bearing, a slid-
ing bearing, and the like.
[0074] As illustrated in FIG. 5, the outer diameter of
the second bearing holder 24C is equal to the outer di-
ameter of the other parts of the insertion member 24 (the
parts excluding the first bearing holder 24B). On the other
hand, the outer diameter of the first bearing holder 24B
is larger than the outer diameter of the other parts of the
insertion member 24 (the parts excluding the first bearing
holder 24B). That is, in the insertion member 24, the first
bearing holder 24B has a shape in which the outer diam-
eter is partially enlarged.
[0075] As illustrated in FIG. 5, the outer diameter of
the first bearing holder 24B is larger than the inner diam-
eter of the through hole of the stator core 211. Accord-
ingly, the first bearing holder 24B overlaps a part of an
end portion surface 211E facing the coupling member 14
of the stator core 211 farthest from the fixing member 30
in the axial view.
[0076] Thus, the outer diameter of the first bearing
holder 24B is made larger than the inner diameter of the
through hole of the stator core 211, and, therefore, the
motor 1 according to the first embodiment can hold the
relatively large-sized first bearing 25 by the first bearing
holder 24B.
[0077] For example, in the example illustrated in FIG.
5, the outer diameter of the second bearing 26 is smaller
than the inner diameter of the through hole of the stator
core 211. On the other hand, the outer diameter of the
first bearing 25 is substantially equal to the inner diameter
of the through hole of the stator core 211.
[0078] Therefore, the motor 1 according to the first em-
bodiment can increase the size of the first bearing 25,
which is a high-load side because the first bearing 25 is
close to the center of gravity side of the rotor 10, partic-
ularly when the motor 1 is installed sideways, that is, the
inner diameter of the first bearing can be increased.
Therefore, the load bearing property of the first bearing

25 can be increased.
[0079] The outer diameter of the first bearing 25 may
be larger than the inner diameter of the through hole of
the stator core 211 or smaller than the inner diameter of
the through hole of the stator core 211.
[0080] Further, in the motor 1 according to the first em-
bodiment, the insertion member 24 has a shape in which
the outer diameter of the first bearing holder 24B is par-
tially enlarged, and, therefore, the outer diameter of other
parts of the insertion member 24 (parts excluding the first
bearing holder 24B) can be relatively reduced. Therefore,
in the motor 1 according to the first embodiment, the size
in the radial direction of the winding wire 212 arranged
in the space surrounded by the stator 20 can be in-
creased.
[0081] Furthermore, as illustrated in FIG. 5, the first
bearing holder 24B (a surface facing the end portion sur-
face 211E) is in contact with the end portion surface 211E
facing the coupling member 14 of the stator core 211
farthest from the fixing member 30. Thus, the motor 1
according to the first embodiment can regulate the move-
ment of the plurality of stator units 21 in the axial direction
of the rotation axis AX.
[0082] Note that the first bearing holder 24B (the sur-
face facing the end portion surface 211E) may not be in
contact with the end portion surface 211E, and may be
separated from the end portion surface 211E by a small
separation distance (for example, less than 1 mm) .
[0083] As illustrated in FIG. 5, the motor 1 according
to the first embodiment has the fixing member 30 for sup-
porting the insertion member 24 on the other end side of
the insertion member 24 (opposite side of the first bearing
25) in the axial direction of the rotary shaft member 13.
In the motor 1 according to the first embodiment, a plu-
rality of stator units 21 are sandwiched by the first bearing
holder 24B and the fixing member 30.
[0084] Accordingly, the motor 1 according to the first
embodiment can more surely regulate the movement of
the plurality of stator units 21 in the axial direction of the
rotation axis AX, and thus can more stably fix the plurality
of stator units 21.
[0085] The motor 1 according to the first embodiment
is a claw-pole motor, and, therefore, the winding radial
direction of the winding wire 212 is orthogonal to the axial
direction of the rotation axis AX, unlike the conventional
centralized winding stator (the winding radial direction of
the winding wire is parallel to the axial direction). That is,
in the motor 1 according to the first embodiment, the wind-
ing wire 212 does not protrude from the end face of the
stator core 211 in the axial direction of the rotation axis
AX. Therefore, the motor 1 according to the first embod-
iment can realize a configuration in which the "first bear-
ing holder 24B is in contact with the end portion surface
211E" and a configuration in which the "a plurality of sta-
tor units 21 are sandwiched by the first bearing holder
24B and the fixing member 30", that had not been realized
by the conventional centralized winding stator.
[0086] In the motor 1 according to the first embodiment,

11 12 



EP 4 318 896 A1

8

5

10

15

20

25

30

35

40

45

50

55

the outer diameter of the other end side (the side of the
fixing member 30) of the insertion member 24 is slightly
smaller than the inner diameter of the through hole of the
stator core 211. Therefore, when the motor 1 according
to the first embodiment is assembled, the other end side
(the side of the fixing member 30) of the insertion member
24 can be inserted into the through hole of the stator core
211 through the opening on the side of the coupling mem-
ber 14 of the through hole. Further, by engaging the other
end portion of the insertion member 24 with the opening
32 of the fixing member 30 by any engagement method
(for example, press-fitting, screwing, burning, etc.), the
motor 1 according to the first embodiment can fix the
other end portion of the insertion member 24 to the fixing
member 30 and simultaneously sandwich the plurality of
stator units 21 by the first bearing holder 24B and the
fixing member 30.
[0087] As illustrated in FIG. 5, in the motor 1 according
to the first embodiment, the stator 20 has two or more
stator units 21 (three in one embodiment) stacked in the
axial direction of the rotation axis AX.
[0088] Accordingly, in the motor 1 according to the first
embodiment, the length of the rotary shaft member 13 in
the axial direction of the rotation axis AX increases, and,
therefore, the center of gravity of the rotor 10 tends to be
more biased toward the first bearing 25, and thus, the
usefulness of increasing the size of the first bearing 25
close to the center of gravity of the rotor 10 can be en-
hanced.
[0089] As illustrated in FIG. 5, in the motor 1 according
to the first embodiment, the rotor 10 rotates outside the
stator 20 in the radial direction of the rotation axis AX.
[0090] Accordingly, in the motor 1 according to the first
embodiment, the center of gravity of the rotor 10 tends
to be more biased toward the first bearing 25 by the
weight of the rotor 10, particularly when the motor 1 is
installed sideways, and, therefore, the usefulness of in-
creasing the size of the first bearing 25 close to the center
of gravity of the rotor 10 can be further enhanced.
[0091] In the motor 1 according to the first embodiment,
the inner diameter of the first bearing 25 is larger than
the inner diameter of the second bearing 26. Therefore,
in the motor 1 according to the first embodiment, the outer
diameter of the end portion of the rotary shaft member
13 on the side of the first bearing 25 is larger than the
outer diameter of the end portion on the side of the second
bearing 26.
[0092] Particularly, in the motor 1 according to the first
embodiment, the outer diameter of the middle portion
(the portion between the end portion on the side of the
first bearing 25 and the end portion on the side of the
second bearing 26) of the rotary shaft member 13 is equal
to the outer diameter of the end portion on the side of the
second bearing 26. That is, in the motor 1 according to
the first embodiment, the rotary shaft member 13 has an
overall small diameter and a partially thick end portion
on the side of the first bearing 25 (so-called stepped
shape).

[0093] Thus, in the motor 1 according to the first em-
bodiment, the outer diameter of the insertion member 24
(the portion excluding the first bearing holder 24B) can
be relatively reduced by making the rotary shaft member
13 have an overall small diameter. Therefore, the motor
1 according to the first embodiment can increase the size
in the radial direction of the winding wire 212 arranged
in the space surrounded by the stators 20.
[0094] In the motor 1 according to the first embodiment,
the stator core 211 of the stator unit 21 uses a compacted
body formed by compressing magnetic powder.
[0095] Accordingly, in the motor 1 according to the first
embodiment, the stator core 211 receives heat generated
by the winding wire 212 and tends to reach a high tem-
perature, but the first bearing holder 24B is close to the
stator core 211, and, therefore, the heat of the stator core
211 can be radiated to the first bearing holder 24B (in-
sertion member).

[Second embodiment]

[0096] Next, a structure unique to the motor 1 accord-
ing to the second embodiment will be described with ref-
erence to FIG. 6. FIG. 6 is a longitudinal sectional view
illustrating an example of the configuration of the motor
1 according to the second embodiment. Hereinafter, with
regard to the motor 1 according to the second embodi-
ment, changes from the motor 1 according to the first
embodiment will be described.
[0097] As illustrated in FIG. 6, the outer diameter of
the first bearing holder 24B of the motor 1 according to
the second embodiment is larger than that of the motor
1 according to the first embodiment. Specifically, in the
motor 1 according to the second embodiment, the first
bearing holder 24B is longer than the inner diameter of
the winding wire 212, and is arranged at a distance short-
er than the difference between the radius of the inner
circumference and the radius of the outer circumference
of the winding wire 212 in the axial direction with respect
to the stator core 211, and is substantially equal to the
outer diameter of the stator core 211.
[0098] Accordingly, the motor 1 according to the sec-
ond embodiment can expand the contact area between
the first bearing holder 24B and the end portion surface
211E facing the coupling member 14 of the stator core
211 farthest from the fixing member 30, and thus can
more surely regulate the movement of the plurality of
stator units 21 in the axial direction of the rotation axis AX.
[0099] Further, the motor 1 according to the second
embodiment can further enhance the heat radiation effect
from the stator core 211 to the first bearing holder 24B
(the insertion member 24) by expanding the contact area
between the first bearing holder 24B and the end portion
surface 211E.
[0100] Note that the motor 1 according to the second
embodiment is a claw-pole motor, and, therefore, the
winding wire 212 does not protrude from the end face of
the stator core 211. Therefore, in the motor 1 according
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to the second embodiment, the first bearing holder 24B
can be "arranged at a distance shorter than the difference
between the radius of the inner circumference and the
radius of the outer circumference of the winding wire in
the axial direction with respect to the stator core 211",
which cannot be realized by the conventional centralized
winding stator, and the motor 1 can be reduced in size
in the axial direction.

[Third embodiment]

[0101] Next, a structure unique to the motor 1 accord-
ing to the third embodiment will be described with refer-
ence to FIG. 7. FIG. 7 is a longitudinal sectional view
illustrating an example of the configuration of the motor
1 according to the third embodiment. Hereinafter, with
regard to the motor 1 according to the third embodiment,
changes from the motor 1 according to the first embod-
iment will be described.
[0102] As illustrated in FIG. 7, in the motor 1 according
to the third embodiment, the inner diameter of the first
bearing 25 is larger than that of the second bearing 26.
Therefore, in the motor 1 according to the third embodi-
ment, the outer diameter of the end portion of the rotary
shaft member 13 on the side of the first bearing 25 is
larger than the outer diameter of the end portion on the
side of the second bearing 26.
[0103] Particularly, as illustrated in FIG. 7, in the motor
1 according to the third embodiment, the outer diameter
of the middle portion (the portion between the end portion
on the side of the first bearing 25 and the end portion on
the side of the second bearing 26) of the rotary shaft
member 13 is equal to the outer diameter of the end por-
tion on the side of the first bearing 25. That is, in the motor
1 according to the third embodiment, the rotary shaft
member 13 has a shape (what is referred to as a stepped
shape) that is generally large in diameter and partially
smaller in diameter at the end portion on the side of the
second bearing 26.
[0104] Thus, the motor 1 according to the third embod-
iment can enhance the strength of the rotary shaft mem-
ber 13 by making the rotary shaft member 13 generally
large in diameter, for example, and can prevent the oc-
currence of defects such as rotational shaking.
[0105] Further, the motor 1 according to the first em-
bodiment can reduce the size of the second bearing 26
which is the low-load side, so that the cost of the second
bearing 26 can be reduced.

[Application example of the motor 1 to a fan apparatus]

[0106] Next, an application example of the motor 1 to
a fan apparatus 100 according to one embodiment will
be described with reference to FIG. 8. FIG. 8 is a longi-
tudinal sectional view illustrating an example of the con-
figuration of the fan apparatus 100 according to one em-
bodiment.
[0107] The fan apparatus 100 illustrated in FIG. 8 can

be used, for example, in an air conditioner, a refrigeration
apparatus, or the like. As illustrated in FIG. 8, the fan
apparatus 100 includes the motor 1 according to one
embodiment and a fan 48 (impeller). In the fan apparatus
100, any of the motors 1 described in the first to third
embodiments can be used.
[0108] As illustrated in FIG. 8, in the fan apparatus 100,
by attaching the fan 48 to the rotor 10, the motor 1 can
rotate the fan 48 integrally with the rotor 10 to blow air.
[0109] In the example illustrated in FIG. 8, in the fan
48, the rotor 10 is attached to one end side in the axial
direction of the rotation axis AX, and an intake port 48A
is provided on the other end side in the axial direction of
the rotation axis AX. In the fan 48, a plurality of exhaust
ports 48B are provided along the circumferential direction
of the outer peripheral surface.
[0110] When the fan 48 is rotated by the drive of the
motor 1, as illustrated by an arrow in FIG. 8, the gas
sucked in through the intake port 48A can be blown out-
ward in the radial direction of the fan 48 from the exhaust
ports 48B.
[0111] As described above, in the fan apparatus 100
according to one embodiment, the fan 48 attached to the
rotor 10 of the motor 1 increases the load applied to the
rotor 10, and a high load is applied to the first bearing 25
supporting one end side of the rotary shaft member 13.
Therefore, the fan apparatus 100 according to one em-
bodiment can enhance the load bearing property of the
first bearing 25 against a high load by enlarging the size
of the first bearing 25 on the high load side by using the
motor 1 according to one embodiment for driving the ro-
tation of the fan 48.

[Other embodiments]

[0112] FIG. 9 is a longitudinal sectional view illustrating
an example of a configuration of a motor 300 according
to another embodiment. The motor 300 illustrated in FIG.
9 is what is referred to as an inner rotor type claw-pole
motor. The motor 300 includes a housing 301, a rotor
310, and a stator 320. The motor 300 differs from the
motor 1, which is an outer rotor type claw-pole motor, in
that the rotor 310 (a permanent magnet 312 and a rotary
shaft member 313) rotates inside the stator 320 (a plu-
rality of stacked stator units 321) having a cylindrical
shape, inside the housing 301.
[0113] The housing 301 has a cylindrical shape with
both ends closed in the axial direction. The rotor 310 and
the stator 320 are arranged inside the housing 301. The
stator 320 is formed of a compacted magnetic core and
may be fixed to the housing 301 by burning, pressing, or
the like. The rotary shaft member 313 of the rotor 310 is
provided through the center of the housing 301. Both
ends of the rotary shaft member 313 are rotatably sup-
ported by a first bearing 303 provided at one end portion
of the housing 301 in the axial direction of the rotary shaft
member 313 and a second bearing 304 provided at the
other end portion of the housing 301. A wall portion of
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the housing 301 provided with the second bearing 304
(a wall portion orthogonal to the rotation axis AX) func-
tions as a "fixing member 301C" to which the stator 320
is fixed. The stator 320 may be held by a first bearing
holder 301A and the fixing member 301C.
[0114] The first bearing 303 is held by the first bearing
holder 301A provided at one end side (high addition side)
of the housing 301 in the axial direction of the rotary shaft
member 313. Specifically, the first bearing holder 301A
has a circular opening 301Aa centered on the rotation
axis AX. The inner diameter of the opening 301Aa is
slightly smaller than the outer diameter of the first bearing
303. Thus, the first bearing holder 301A can hold the first
bearing 303 by pressing the first bearing 303 into the
opening 301Aa. The first bearing holder 301A may not
be in contact with the stator core 322 in the axial direction,
and may be separated from the stator core 322 by a small
separation distance (for example, less than 1 mm).
[0115] The second bearing 304 is held by a second
bearing holder 301B provided on the other end side (low
addition side) of the housing 301 in the axial direction of
the rotary shaft member 313. Specifically, the second
bearing holder 301B has a circular opening 301Ba cen-
tered on the rotation axis AX. The inner diameter of an
opening 301Ba is slightly smaller than the outer diameter
of the second bearing 304. Thus, the second bearing
holder 301B can hold the second bearing 304 by pressing
the second bearing 304 into the opening 301Ba.
[0116] The rotor 310 is arranged inside the housing
301, inside the stator 320 in the radial direction. The rotor
310 has the permanent magnet 312 and the rotary shaft
member 313. The permanent magnet 312 has a cylindri-
cal shape. The rotary shaft member 313 is arranged in
the cylinder of the permanent magnet 312. The perma-
nent magnet 312 rotates together with the rotary shaft
member 313. The permanent magnet 312 faces the inner
peripheral surface (a claw magnetic pole 322A) of the
stator 320 (a plurality of the stator units 321).
[0117] The stator 320 is arranged outside the rotor 310
in the radial direction inside the housing 301. The stator
320 has a generally cylindrical shape. The stator 320 has
a plurality of claw-pole type stator units 321 stacked in
the axial direction. In the example illustrated in FIG. 9,
the stator 320 has two claw-pole type stator units 321A
and 321B stacked in the axial direction. Each stator unit
321 includes a pair of stator cores 322 and a winding
wire 323, similar to the stator unit 21 provided in the motor
1. However, as illustrated in FIG. 9, in the stator core
322, the plurality of claw magnetic poles 322A are ar-
ranged at equal intervals in the circumferential direction
on the inner peripheral surface of the stator core 322 so
as to face the permanent magnet 312 provided in the
rotor 310.
[0118] As illustrated in FIG. 9, the outer diameters of
the first bearing 303 and the first bearing holder 301A
are larger than the inner diameters of the through holes
of the stator core 322. Accordingly, the first bearing 303
and the first bearing holder 301A overlap with a part of

the end face 322E of the stator core 322 closest to the
first bearing holder 301A in the axial view.
[0119] Thus, the motor 300 according to another em-
bodiment can hold the first bearing 303 having a relatively
large size by the first bearing holder 301A, by making the
outer diameter of the first bearing holder 301A larger than
the inner diameter of the through hole of the stator core
322.
[0120] For example, in the example illustrated in FIG.
9, the outer diameter of the first bearing 303 is larger than
the inner diameter of the through hole of the stator core
322. The outer diameter of the first bearing 303 is larger
than the outer diameter of the second bearing 304.
[0121] Thus, the motor 300 according to another em-
bodiment can increase the size of the first bearing 303
which is a high load side because the first bearing 303
is close to the center of gravity side of a rotating body
(not illustrated) such as a fan attached to the rotary shaft
member 313, particularly when the motor 300 is installed
sideways, and thus the load bearing property of the first
bearing 303 can be enhanced. The outer diameters of
the first bearing 303 and the second bearing 304 may be
larger than the inner diameter of the winding wire 323.
[0122] In the motor 300 according to another embod-
iment, the inner diameter of the first bearing 303 is larger
than the inner diameter of the second bearing 304. There-
fore, in the motor 300 according to another embodiment,
the outer diameter of the end portion of the rotary shaft
member 313 on the side of the first bearing 303 is larger
than the outer diameter of the end portion on the side of
the second bearing 304.
[0123] Particularly, in the motor 300 according to an-
other embodiment, the outer diameter of the middle por-
tion (the portion between the end portion on the side of
the first bearing 303 and the end portion on the side of
the second bearing 304) of the rotary shaft member 313
is smaller than that of the end portion on the side of the
first bearing 303. That is, in the motor 300 according to
another embodiment, the rotary shaft member 313 has
an overall small diameter and a partially larger diameter
at the end portion on the side of the first bearing 303
(what is referred to as a stepped shape).
[0124] Accordingly, the motor 300 according to anoth-
er embodiment can make the inner diameter of the stator
core 322 relatively small by making the rotary shaft mem-
ber 313 have an overall small diameter. Therefore, the
motor 300 according to another embodiment can in-
crease the size in the radial direction of the winding wire
323 arranged in the space surrounded by the housing
301. The outer diameter of the middle portion (the portion
between the end portion on the side of the first bearing
303 and the end portion on the side of the second bearing
304) of the rotary shaft member 313 may be equal to the
outer diameter of the end portion on the side of the second
bearing 304.
[0125] The motor 300 according to another embodi-
ment is a claw-pole motor, and, therefore, the winding
wire 323 does not protrude from the end face of the stator
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core 322. Therefore, in the motor 300 according to an-
other embodiment, the first bearing holder 301A can be
"arranged at a distance smaller than the difference be-
tween the radius of the inner circumference and the ra-
dius of the outer circumference of the winding wire in the
axial direction, with respect to the stator core 322", which
cannot be realized by the conventional centralized wind-
ing stator, and the motor 300 can be reduced in size in
the axial direction.
[0126] The motor 300 according to another embodi-
ment is an inner rotor type claw-pole motor, and, there-
fore, the motor 300 can be used not only for a fan appa-
ratus but also for a compression apparatus or the like
provided in a refrigeration apparatus or the like.

[Modified example of the motor 300]

[0127] Next, a modified example of the motor 300 ac-
cording to another embodiment will be described with
reference to FIG. 10. FIG. 10 is a longitudinal sectional
view illustrating a modified example of the motor 300 ac-
cording to another embodiment.
[0128] As illustrated in FIG. 10, in the motor 300 ac-
cording to the present modified example, the inner diam-
eter of the first bearing 25 is equal to the inner diameter
of the second bearing 26. Therefore, in the motor 300
according to the present modified example, the outer di-
ameter of the end portion of the rotary shaft member 13
on the side of the first bearing 25 is equal to the outer
diameter of the end portion on the side of the second
bearing 26. Particularly, as illustrated in FIG. 10, in the
motor 300 according to the present modified example,
the outer diameter of the rotary shaft member 13 is gen-
erally constant.
[0129] Thus, for example, in the motor 300 according
to the present modified example, the manufacturing cost
of the rotary shaft member 13 can be reduced. Further,
for example, in the motor 300 according to the present
modified example, the rotary shaft member 13 can be
inserted into the housing 301 from both the opening
301Aa on the side of the first bearing 25 and the opening
301Ba on the side of the second bearing 26.

[Application example of the motor 300 to a fan apparatus]

[0130] Next, an application example of the motor 300
to a fan apparatus 120 according to another embodiment
will be described with reference to FIG. 11. FIG. 11 is a
longitudinal sectional view illustrating an example of a
configuration of a fan apparatus 120 according to one
embodiment.
[0131] The fan apparatus 120 illustrated in FIG. 11 can
be used, for example, in an air conditioner, a refrigeration
apparatus, etc. As illustrated in FIG. 11, the fan apparatus
120 according to one embodiment includes the motor
300 according to another embodiment and a fan 50 (im-
peller).
[0132] As illustrated in FIG. 11, the fan apparatus 120

according to one embodiment rotates the fan 50 integrally
with the rotary shaft member 313 by attaching the fan 50
to one end of the rotary shaft member 313 provided in
the motor 300, and can blow air.
[0133] In the example illustrated in FIG. 11, the fan 50
has the rotary shaft member 313 attached to one end
side in the axial direction of the rotation axis AX, and an
intake port 50A provided on the other end side in the axial
direction of the rotation axis AX. The fan 50 is provided
with a plurality of exhaust ports 50B along the circumfer-
ential direction of the outer peripheral surface.
[0134] When the fan 50 is rotated by the drive of the
motor 300, as illustrated by an arrow in FIG. 11, gas
sucked in through the intake port 50A can be blown out-
ward in the radial direction of the fan 50 from the exhaust
port 50B.
[0135] As described above, in the fan apparatus 120
according to one embodiment, when the fan 50 is at-
tached to the rotary shaft member 313 of the motor 300,
the load applied to the rotary shaft member 313 increas-
es, and the first bearing 303 supporting one end portion
of the rotary shaft member 313 has a high load. There-
fore, the fan apparatus 120 according to one embodiment
can enhance the load bearing property of the first bearing
303 against a high load by enlarging the size of the first
bearing 303 on the high load side by using the motor 300
according to another embodiment for driving the rotation
of the fan 50.

[Application example of the motor 300 to a compression 
apparatus]

[0136] Next, an application example of the motor 300
according to another embodiment to a compression ap-
paratus 140 will be described with reference to FIG. 12.
FIG. 12 is a longitudinal sectional view illustrating an ex-
ample of the configuration of the compression apparatus
140 according to one embodiment.
[0137] The compression apparatus 140 illustrated in
FIG. 12 can be used, for example, in an air conditioner,
a refrigeration apparatus, etc. As illustrated in FIG. 12,
the compression apparatus 140 according to one em-
bodiment includes the motor 300 according to another
embodiment and an impeller 52 (compression mecha-
nism).
[0138] As illustrated in FIG. 12, the compression ap-
paratus 140 according to one embodiment rotates the
impeller 52 integrally with the rotary shaft member 313
by attaching the impeller 52 to one end of the rotary shaft
member 313 provided in the motor 300, so that the fluid
can be compressed by the impeller 52.
[0139] In the example illustrated in FIG. 12, the rotary
shaft member 313 is attached to one end side of the
impeller 52 in the axial direction of the rotation axis AX.
[0140] The impeller 52 is rotated by the drive of the
motor 300, and as illustrated by an arrow in FIG. 12, the
fluid flowing in from an inlet 52A provided on the other
end side in the axial direction of the rotation axis AX can
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flow out from an outlet 52B provided on the outside in
the radial direction of the impeller 52.
[0141] As described above, in the compression appa-
ratus 140 according to one embodiment, when the im-
peller 52 is attached to the rotary shaft member 313 of
the motor 300, the load applied to the rotary shaft member
313 increases, and a high load is applied to the first bear-
ing 303 supporting one end side of the rotary shaft mem-
ber 313. Therefore, in the compression apparatus 140
according to one embodiment, by enlarging the size of
the first bearing 303 on the high load side by using the
motor 300 according to another embodiment for driving
the rotation of the impeller 52, the load bearing property
of the first bearing 303 against a high load can be en-
hanced.

[Application example to refrigeration apparatus]

[0142] Next, with reference to FIG. 13, an application
example of the motor 1 according to an embodiment and
the motor 300 according to another embodiment to a re-
frigeration apparatus will be described. FIG. 13 is a dia-
gram illustrating a schematic configuration of a refriger-
ation apparatus 400 according to an embodiment.
[0143] The refrigeration apparatus 400 illustrated in
FIG. 13 is an apparatus for cooling air in a chamber to
be cooled (for example, refrigeration apparatuses, freez-
ers, showcases, etc.). As illustrated in FIG. 13, the re-
frigeration apparatus 400 includes an outdoor unit 410
and a cooling unit 420.
[0144] The cooling unit 420 is provided inside the
chamber. The cooling unit 420 includes a usage heat
exchanger 421 and an in-chamber fan 422 (an example
of a "fan apparatus"). The usage heat exchanger 421
cools the air inside a chamber by a flowing refrigerant
supplied from the outdoor unit 410 through a piping 401.
The in-chamber fan 422 blows the air cooled by the usage
heat exchanger 421 into the chamber by rotating the im-
peller.
[0145] The outdoor unit 410 is provided outside the
chamber. The outdoor unit 410 includes a compression
apparatus 411, an outdoor heat exchanger 412, and an
outdoor fan 413 (an example of a "fan apparatus"). The
compression apparatus 411 includes a compression
mechanism (not illustrated) that rotates to compress a
refrigerant (an example of a "fluid"), and compresses a
refrigerant supplied from the cooling unit 420 through the
piping 401 by using the compression mechanism. As the
refrigerant compressed by the compression apparatus
411 flows, the outdoor heat exchanger 412 releases the
heat of the refrigerant to the outside air. The outdoor fan
413 blows the outside air heated by the outdoor heat
exchanger 412 by rotating the impeller.
[0146] In the refrigeration apparatus 400 according to
one embodiment, the motor 1 according to one embod-
iment or the motor 300 according to another embodiment
may be used as the motor for driving the rotation of the
impeller provided in the in-chamber fan 422. Alternative-

ly, the refrigeration apparatus 400 may use the fan ap-
paratus 100 or the fan apparatus 120 in the in-chamber
fan 422. Thus, the refrigeration apparatus 400 according
to one embodiment can improve the load bearing prop-
erty of the bearing on the high load side of the motor for
driving the rotation of the impeller provided in the in-
chamber fan 422.
[0147] In the refrigeration apparatus 400 according to
one embodiment, the motor 1 according to one embod-
iment or the motor 300 according to another embodiment
may be used for driving the rotation of the impeller pro-
vided in the external fan 413. Alternatively, the refriger-
ation apparatus 400 may use the fan apparatus 100 or
the fan apparatus 120 as the external fan 413. Thus, the
refrigeration apparatus 400 according to one embodi-
ment can improve the load bearing property of the bear-
ing on the high load side of the motor for driving the ro-
tation of the impeller provided in the external fan 413.
[0148] In the refrigeration apparatus 400 according to
one embodiment, the motor 300 according to another
embodiment may be used for driving the rotation of the
compression mechanism provided in the compression
apparatus 411. Alternatively, the refrigeration apparatus
400 may use the compression apparatus 140 as the com-
pression apparatus 411. Thus, the refrigeration appara-
tus 400 according to one embodiment can improve the
load bearing property of the bearing on the high load side
of the motor for driving the rotation of the compression
mechanism provided in the compression apparatus 411.

[Functions]

[0149] Next, the functions of the motor 1, the motor
300, the compression apparatus 140, the fan apparatus
100, the fan apparatus 120, and the refrigeration appa-
ratus 400 according to the present embodiment will be
described.
[0150] The motor 1, 300 according to the present em-
bodiment is provided with the rotor 10, 310 configured to
freely rotate around the rotary shaft member 13, 313, the
stator 20, 320 including the claw-pole type stator unit 21,
321 including the winding wire 212, 323 annularly wound
around the rotary shaft member 13, 313, and the stator
core 211, 322 provided so as to surround the winding
wire 212, 323 and having a through hole piercing around
the rotary shaft member 13, 313, and the first bearing
holder 24B, 301A provided on one end side of the stator
20, 320 in the axial direction of the rotary shaft member
13, 313 and holding the first bearing 25, 303 rotatably
supporting the rotary shaft member 13, 313, wherein the
first bearing 25, 303 and the first bearing holder 24B,
301A are arranged outside in the axial direction relative
to the stator core 211, 322, and the outer diameters of
the first bearing 25, 303 and the first bearing holder 24B,
301A are larger than the inner diameter of the through
hole of the rotary shaft member 13, 313.
[0151] Accordingly, the motor 1, 300 according to the
present embodiment can increase the size of the first
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bearing 25, 303 that is the high load side, and thus can
enhance the load bearing property of the first bearing 25,
303.
[0152] In the motor 1, 300 according to the present
embodiment, the outer diameter of the first bearing 25,
303 or the first bearing holders 24B, 301A may be larger
than the inner diameter of the winding wire 212,323, and
the axial distance between the first bearing 25, 303 and
the stator core 211, 322 may be smaller than the differ-
ence between the radius of the inner periphery and the
radius of the outer periphery of the winding wire 212, 323.
[0153] Accordingly, the motor 1, 300 according to the
present embodiment can further increase the size of the
first bearing 25, 303 and reduce the size of the motor 1,
300 in the axial direction.
[0154] In the motor 1, 300 according to the present
embodiment, the first bearing 25, 303 or the first bearing
holder 24B, 301A may be in contact with the end face of
the stator core 211, 322.
[0155] Accordingly, the motor 1, 300 according to the
present embodiment can further reduce the size of the
motor 1, 300 in the axial direction.
[0156] Further, the motor 1, 300 according to the
present embodiment may include the fixing member 30,
301C for supporting the stator 20, 320, the fixing member
30, 301C being provided on the opposite side of the first
bearing 25, 303 with respect to the stator 20, 320 in the
axial direction of the rotary shaft member 13, 313, and
the stator 20, 320 may be sandwiched by the first bearing
holder 24B, 301A and the fixing member 30, 301C.
[0157] Thus, the motor 1, 300 according to the present
embodiment can regulate the movement of the stator 20,
320 in the axial direction of the rotary shaft member 13,
313.
[0158] In the motor 1, 300 according to the present
embodiment, the stator core 211, 322 of the stator unit
21, 321 may be a compacted body formed by compress-
ing magnetic powder.
[0159] Accordingly, the motor 1, 300 according to the
present embodiment has a configuration in which the sta-
tor core 211, 322 receives heat generated by the winding
wire 212, 323 by using the compacted body and tends
to increase in temperature. The first bearing holder 24B,
301A is provided in the vicinity of the stator core 211,
322, and, therefore, the heat of the stator core 211, 322
can be radiated to the first bearing holder 24B, 301A,
thereby preventing the temperature rise of the stator unit
21, 321.
[0160] In the motor 1, 300 according to the present
embodiment, the stator 20, 320 may have two or more
stator units 21, 321 stacked in the axial direction of the
rotary shaft member 13, 313.
[0161] Accordingly, the motor 1, 300 according to the
present embodiment has a configuration in which the ro-
tary shaft member 13, 313 is extended so that a higher
load is applied to the first bearing 25, 303, and, therefore,
the effect of enhancing the load bearing property of the
first bearing 25, 303 obtained by increasing the size of

the first bearing 25, 303 is more useful.
[0162] In the motor 1 according to the present embod-
iment, the rotor 10 may be configured to rotate outside
the stator 20 in the radial direction of the rotary shaft
member 13.
[0163] Accordingly, the motor 1 according to the
present embodiment is configured to apply a higher load
to the first bearing 25 due to the weight of the rotor 10,
and, therefore, the effect of enhancing the load bearing
property of the first bearing 25 obtained by increasing
the size of the first bearing 25 is more useful.
[0164] The motor 1 according to the present embodi-
ment may also include the fan 48 attached to the outer
surface of the rotor 10.
[0165] Accordingly, the motor 1 according to the
present embodiment has a configuration in which a high-
er load is applied to the first bearing 25 due to the weight
of the rotor 10 and the fan 48, and, therefore, the effect
of enhancing the load bearing property of the first bearing
25 obtained by increasing the size of the first bearing 25
is more useful.
[0166] Further, the motor 1, 300 according to the
present embodiment includes the second bearing holder
24C, 301B provided on the opposite side of the first bear-
ing 25, 303 with respect to the stator 20, 320 in the axial
direction of the rotary shaft member 13, 313, the second
bearing holder 24C, 301B holding the second bearing
26, 304 rotatably supporting the rotary shaft member 13,
313, and the load applied to the first bearing 25, 303 may
be larger than that applied to the second bearing 26, 304.
[0167] Accordingly, the motor 1, 300 according to the
present embodiment has a configuration in which a high-
er load is applied to the first bearing 25, 303, and, there-
fore, the effect of enhancing the load bearing property of
the first bearing 25, 303 obtained by increasing the size
of the first bearing 25, 303 is more useful.
[0168] In the motor 1, 300 according to the present
embodiment, the outer diameter of the second bearing
26, 304 or the second bearing holder 24C, 301B may be
smaller than the inner diameter of the winding wire 212,
323.
[0169] Accordingly, the motor 1, 300 according to the
present embodiment can use a relatively small second
bearing 26, 304 held by the second bearing holder 24C,
301B. Therefore, the motor 1, 300 according to the
present embodiment can reduce the cost of the second
bearing 26, 304, for example.
[0170] In the motor 1, 300 according to the present
embodiment, the outer diameter of the second bearing
26, 304 or the second bearing holders 24C, 301B may
be smaller than the inner diameter of the through hole of
the stator core 211, 322.
[0171] Accordingly, the motor 1, 300 according to the
present embodiment can use a relatively small second
bearing 26, 304 held by the second bearing holders 24C,
301B. Therefore, the motor 1, 300 according to the
present embodiment can reduce the cost of the second
bearing 26, 304, for example.
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[0172] Further, the compression apparatus 140 ac-
cording to the present embodiment includes the impeller
52 for compressing a fluid by rotating, and the motor 300
for driving the rotation of the impeller 52.
[0173] Accordingly, the compression apparatus 140
according to the present embodiment can increase the
size of the first bearing 303, which is a high-load side, in
the motor 300 for driving the rotation of the impeller 52,
and thereby enhance the load bearing property of the
first bearing 303.
[0174] Further, the fan apparatus 100 according to the
present embodiment includes the fan 48 for blowing air
by rotating and the motor 1 for driving the rotation of the
fan 48.
[0175] Accordingly, the fan apparatus 100 according
to the present embodiment can increase the size of the
first bearing 25, which is a high-load side, in the motor 1
for driving the rotation of the fan 48, thereby enhancing
the load bearing property of the first bearing 25.
[0176] The fan apparatus 120 according to the present
embodiment is provided with the fan 50 for blowing air
by rotating and the motor 300 for rotating and driving the
fan 48.
[0177] Accordingly, the fan apparatus 120 according
to the present embodiment can increase the size of the
first bearing 303, which is a high-load side, in the motor
300 for rotating and driving the fan 50, thereby enhancing
the load bearing property of the first bearing 303.
[0178] Further, the refrigeration apparatus 400 accord-
ing to the present embodiment includes the compression
apparatus 140, the fan apparatus 100, or the fan appa-
ratus 120.
[0179] Accordingly, the refrigeration apparatus 400 ac-
cording to the present embodiment can increase the size
of the first bearing 25 or the first bearing 303, which is a
high-load side of the motor 1 or the motor 300 used for
the compression apparatus 140, the fan apparatus 100,
or the fan apparatus 120, and thereby enhance the load
bearing property of the first bearing 25 or the first bearing
303.

[Modifications/changes]

[0180] Although the embodiments have been de-
scribed above, it will be understood that various changes
in modes and details are possible without departing from
the purpose and scope of the claims.
[0181] The present international application is based
upon and claims priority to Japanese Patent Application
No. 2021-054833 filed on March 29, 2021, the entire con-
tents of which are incorporated herein by reference.

[Reference Signs List]

[0182]

1 motor
10 rotor

11, 11A to 11C rotor core
12 permanent magnet
13 rotary shaft member
13A inner space
13B hole
13C through hole
13D opening
14 coupling member
20 stator
21, 21A to 21C stator unit
211 stator core
211A yoke portion
211B claw magnetic pole
211C yoke portion
211D insertion hole
212 winding wire
22 interphase member
22A UV interphase member
22B VW interphase member
23 end member
24 insertion member
24A inner space
24B first bearing holder
24C second bearing holder
25 first bearing
26 second bearing
30 fixing member
48, 50 fan
48A, 50A intake port
48B, 50B exhaust port
52 impeller
52A inlet
52B outlet
100 fan apparatus
120 fan apparatus
140 compression apparatus
300 motor
301 housing
301A first bearing holder
301Aa opening
301B second bearing holder
301Ba opening
301C fixing member
303 first bearing
304 second bearing
310 rotor
312 permanent magnet
313 rotating shaft member
320 stator
321 stator unit
322 stator core
322A claw magnetic pole
322E end face
323 winding wire
400 refrigeration apparatus
410 outdoor unit
411 compression device
412 outdoor heat exchanger
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413 outdoor fan
420 cooling unit
421 usage heat exchanger
422 in-chamber fan
AX rotation axis

Claims

1. A motor comprising:

a rotor configured to freely rotate around a rotary
shaft;
a stator including a stator unit of a claw-pole
type, the stator unit including a winding wire that
is annularly wound around the rotary shaft and
a core provided so as to surround the winding
wire, the core having a through hole piercing the
core around the rotary shaft; and
a first bearing holder provided at one end side
of the stator in an axial direction of the rotary
shaft and configured to hold a first bearing ro-
tatably supporting the rotary shaft, wherein
the first bearing and the first bearing holder are
arranged on an outside in the axial direction with
respect to the core, and
an outer diameter of the first bearing or the first
bearing holder is larger than an inner diameter
of the through hole of the core.

2. The motor according to claim 1, wherein

the outer diameter of the first bearing or the first
bearing holder is larger than an inner diameter
of the winding wire, and
a distance in the axial direction between the first
bearing holder and the core is shorter than a
difference between a radius of an inner circum-
ference and a radius of an outer circumference
of the winding wire.

3. The motor according to claim 1 or 2, wherein the first
bearing or the first bearing holder is in contact with
an edge face of the core.

4. The motor according to any one of claims 1 to 3,
further comprising:

a fixing member provided on an opposite side
of the first bearing with respect to the stator in
the axial direction of the rotary shaft, the fixing
member being configured to support the stator,
and
the stator is sandwiched by the first bearing hold-
er and the fixing member.

5. The motor according to any one of claims 1 to 4,
wherein

the core of the stator unit is formed by using a com-
pacted body formed by compressing magnetic pow-
der.

6. The motor according to any one of claims 1 to 5,
wherein the stator includes two or more of the stator
units that are stacked in the axial direction of the
rotary shaft.

7. The motor according to any one of claims 1 to 6,
wherein the rotor is configured to rotate on an outside
of the stator in a radial direction of the rotary shaft.

8. The motor according to claim 7, further comprising:
a fan attached to an outer surface of the rotor.

9. The motor according to any one of claims 1 to 8,
further comprising:

a second bearing holder provided on an oppo-
site side of the first bearing with respect to the
stator in the axial direction of the rotary shaft and
configured to hold a second bearing rotatably
supporting the rotary shaft, wherein
a load applied to the first bearing is greater than
a load applied to the second bearing.

10. The motor according to claim 9, wherein an outer
diameter of the second bearing or the second bear-
ing holder is smaller than an inner radius of the wind-
ing wire.

11. The motor according to claim 10, wherein the outer
diameter of the second bearing or the second bear-
ing holder is smaller than the inner diameter of the
through hole of the core.

12. A compression apparatus comprising:

a compression mechanism configured to com-
press a fluid by rotating; and
the motor according to any one of claims 1 to 6,
9, and 10 configured to drive a rotation of the
compression mechanism.

13. A fan apparatus comprising:

an impeller configured to blow air by rotating;
and
the motor according to any one of claims 1 to 11
configured to rotatably drive the impeller.

14. A refrigeration apparatus comprising:
the compression apparatus according to claim 12 or
the fan apparatus according to claim 13.
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