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(57) ABSTRACT

A motor unit including a motor having a rotor rotatable
about a motor axis and a stator radially outside the rotor; a
housing having a motor housing portion housing the motor;
and a refrigerant channel passing through the interior of the
housing. A core back portion of the stator has a plurality of
fixing portions projecting radially outward from an outer
peripheral surface and extending along an axial direction.
An upper fixing portion projecting upward from the outer
peripheral surface of the core back portion. The refrigerant
channel includes a supply portion for feeding refrigerant to
the outer peripheral surface of the core back portion. The
supply portion is on a side portion of the upper fixing portion
in a circumferential direction. The housing includes a
breather portion above the upper fixing portion and allows
communication between the interior of the motor housing
portion and the outside.
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MOTOR UNIT

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This is the U.S. national stage of application No.
PCT/IP2020/000652, filed on Jan. 10, 2020 and priority
under 35 U.S.C. § 119(a) and 35 U.S.C. § 365(b) is claimed
from Japanese Patent Application No. 2019-040863, filed on
Mar. 6, 2019, Japanese Patent Application No. 2019-
075237, filed on Apr. 11, 2019, and Japanese Patent Appli-
cation No. 2019-110648, filed on Jun. 13, 2019; the disclo-
sures of which are incorporated herein by reference.

FIELD OF THE INVENTION

[0002] The present invention relates to a motor unit.
BACKGROUND
[0003] In a motor unit including a motor and a gear

portion, a structure including a breather mechanism for
adjusting pressure in a motor housing is known. There is a
motor case in which a communicating path leading to a
motor chamber is provided in a channel leading from a gear
chamber to a breather mechanism. According to such a
configuration, it is possible to suppress hydraulic oil from
leaking from a breather device.

[0004] In the conventional structure, however, suppres-
sion of leakage in a case where a vehicle travels on a slope
or the like is not sufficiently considered, and thus, there is a
possibility that oil leaks from a breather portion.

SUMMARY

[0005] One aspect of a motor unit of the present invention
includes: a motor having a rotor that rotates about a motor
axis and a stator located radially outside the rotor; a housing
having a motor housing portion that houses the motor; and
a refrigerant channel that is arranged to pass through the
interior of the housing and circulate a refrigerant. A core
back portion of the stator has a plurality of fixing portions
that are arranged to project radially outward from an outer
peripheral surface and extend along an axial direction, and
are fixed to the housing. The plurality of fixing portions
include an upper fixing portion arranged to project upward
from the outer peripheral surface of the core back portion.
The refrigerant channel includes a supply portion that feeds
the refrigerant to the outer peripheral surface of the core
back portion. The supply portion is located on a side portion
of the upper fixing portion in a circumferential direction.
The housing is provided with a breather portion that is
located above the upper fixing portion and allows the
interior of the motor housing portion and the outside of the
housing to communicate.

[0006] The above and other elements, features, steps,
characteristics and advantages of the present disclosure will
become more apparent from the following detailed descrip-
tion of the preferred embodiments with reference to the
attached drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0007] FIG. 1 is a conceptual configuration diagram sche-
matically illustrating a motor unit according to one embodi-
ment;
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[0008] FIG. 2 is a perspective view illustrating a stator and
a supply pipe unit according to one embodiment;

[0009] FIG. 3 is a partial cross-sectional view of a motor
unit 1 according to one embodiment; and

[0010] FIG. 4 is a top view illustrating the stator and the
supply pipe unit according to one embodiment.

DETAILED DESCRIPTION

[0011] In the following description, a description will be
given by defining a vertical direction based on a positional
relationship when a motor unit 1 according to an embodi-
ment of the invention is mounted on a vehicle (not illus-
trated) located on a horizontal road surface. In addition, in
the drawings, an xyz coordinate system is shown appropri-
ately as a three-dimensional orthogonal coordinate system.
In the xyz coordinate system, a z-axis direction corresponds
to the vertical direction. A +z side corresponds to an upper
side in the vertical direction, while a -z side corresponds to
a lower side in the vertical direction. In the present embodi-
ment, the upper side in the vertical direction and the lower
side in the vertical direction will be referred to simply as the
“upper side” and the “lower side”, respectively. An x-axis
direction is a direction orthogonal to the z-axis direction and
is a front-rear direction of the vehicle on which the motor
unit 1 is mounted. In the present embodiment, a +x side is
a front side of the vehicle, and a —x side is a rear side of the
vehicle. A y-axis direction corresponds to a left-right direc-
tion of the vehicle, i.e., a width direction of the vehicle, and
is a direction perpendicular to both the x-axis direction and
the z-axis direction. In the present embodiment, a +y side is
a left side of the vehicle, and a -y side is a right side of the
vehicle. The y-axis direction corresponds to an axial direc-
tion of a motor axis J1 to be described later. Each of the
front-rear direction and the left-right direction is a horizontal
direction perpendicular to the vertical direction. In the
present embodiment, the left side corresponds to one side in
an axial direction, and the right side corresponds to the other
side in the axial direction. In addition, the front side corre-
sponds to one side in the horizontal direction, and the rear
side corresponds to the other side in the horizontal direction.
[0012] Note that the positional relationship in the front-
rear direction is not limited to the positional relationship in
the present embodiment, and the +x side may be the rear side
of the vehicle, and the —x side may be the front side of the
vehicle. In this case, the +y side corresponds to the right side
of the vehicle, while the -y side corresponds to the left side
of the vehicle.

[0013] The motor axis J1 illustrated appropriately in the
drawings extends in the y-axis direction, i.e., the left-right
direction of the vehicle. In the present embodiment, a
direction parallel to the motor axis J1 is simply referred to
as the “axial direction”, a radial direction having its center
on the motor axis J1 is simply referred to as the “radial
direction”, and a circumferential direction having its center
on the motor axis J1, that is, the axial circumference of the
motor axis J1, is simply referred to as the “circumferential
direction” unless otherwise noted. In the present embodi-
ment, one side in the axial direction ((i.e., +y side) is a
direction from a motor housing portion 61 to a gear housing
portion 62 of a housing 6, which will be described later, in
the axial direction. The other side in the axial direction (i.e.,
-y side) is a direction from the gear housing portion 62 to
the motor housing portion 61 in the axial direction. Note
that, in the present embodiment, the “parallel direction” also



US 2022/0123628 Al

includes a substantially parallel direction, and the “perpen-
dicular direction” also includes a substantially perpendicular
direction.

[0014] FIG. 1 is a conceptual diagram schematically illus-
trating the motor unit 1. The motor unit 1 of the present
embodiment is mounted on a vehicle using a motor as a
motive power source, such as a hybrid electric vehicle
(HEV), a plug-in hybrid vehicle (PHV), and an electric
vehicle (EV), and is used as the motive power source.
[0015] The motor unit 1 includes a motor 2, a gear portion
3 including a reduction gear 4 and a differential 5, the
housing 6, and an oil passage (refrigerant channel) 90. The
oil passage 90 includes a pump 96, a cooler 97, a first supply
pipe (supply portion) 11, and a second supply pipe (supply
portion) 12. Note that the first supply pipe 11 and the second
supply pipe 12 form a part of a supply pipe unit 10.
[0016] The housing 6 includes the motor housing portion
61 that houses the motor 2, the gear housing portion 62 that
houses the gear portion 3, a partition 61c¢ that partitions the
interior of the motor housing portion 61 and the interior of
the gear housing portion 62 in the axial direction, and a
breather portion 70. The gear housing portion 62 is arranged
to the left side ((i.e., +y side) of the motor housing portion
61. A bottom portion 61s of the motor housing portion 61 is
located higher than a bottom portion 62a of the gear housing
portion 62. The partition 61¢ includes a partition opening 68
defined therein. The partition opening 68 is arranged to join
the interior of the motor housing portion 61 and the interior
of the gear housing portion 62 to each other. The partition
61c is located on the left side of the stator 30.

[0017] Oil O as a refrigerant is housed in the interior of the
housing 6. In the present embodiment, the refrigerant is the
oil O. In the present preferred embodiment, the oil O
(refrigerant) is housed in the interior of the motor housing
portion 61 and the interior of the gear housing portion 62. An
oil pool P, i.e., a pool of the oil O, is arranged in a lower
region in the interior of the gear housing portion 62. The oil
O in the oil pool P is sent to the interior of the motor housing
portion 61 through the oil passage 90. The oil O sent to the
interior of the motor housing portion 61 is gathered in a
lower region in the interior of the motor housing portion 61.
At least a portion of the oil O gathered in the interior of the
motor housing portion 61 travels into the gear housing
portion 62 through the partition opening 68 to return to the
oil pool P.

[0018] The oil O is arranged to circulate through the oil
passage 90, which will be described below. The oil O
functions not only for cooling the motor 2 but also for
lubricating the gear portion 3. An oil equivalent to a lubri-
cating oil (ATF: Automatic Transmission Fluid) for an
automatic transmission having a relatively low viscosity is
preferably used as the oil O so that the oil O can perform
functions of a lubricating oil and a cooling oil.

[0019] Inthe present preferred embodiment, the motor 2 is
an inner-rotor motor. The motor 2 includes a rotor 20, the
stator 30, and a plurality of bearings 26 and 27. The rotor 20
is arranged to be capable of rotating about the motor axis J1,
which extends in the horizontal direction. The rotor 20
includes a shaft 21 and a rotor body 24. Although not
illustrated in the drawings, the rotor body 24 includes a rotor
core, and a rotor magnet fixed to the rotor core. A torque of
the rotor 20 is transferred to the gear portion 3.

[0020] The shaft 21 is arranged to extend in the axial
direction with the motor axis J1 as a center. The shaft 21 is
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arranged to rotate about the motor axis J1. The shaft 21 is a
hollow shaft including a hollow portion 22 defined therein.
The shaft 21 includes a communicating hole 23 defined
therein. The communicating hole 23 is arranged to extend in
a radial direction to join the hollow portion 22 to a space
outside of the shaft 21.

[0021] The shaft 21 is arranged to extend over the interior
of the motor housing portion 61 and the interior of the gear
housing portion 62 of the housing 6. An end portion of the
shaft 21 on the left side is arranged to project into the interior
of'the gear housing portion 62. A first gear 41, which will be
described below, of the gear portion 3 is fixed to the end
portion of the shaft 21 on the left side. The shaft 21 is
rotatably supported by the bearings 26 and 27.

[0022] The stator 30 is arranged radially opposite to the
rotor 20 with a gap therebetween. The stator 30 is located
radially outside the rotor 20. An outer peripheral surface of
the stator 30 opposes an inner peripheral surface of the
housing 6. The stator 30 includes a stator core 32 and a coil
assembly 33. The stator core 32 is fixed to an inner surface
of the motor housing portion 61.

[0023] FIG. 2 is a perspective view illustrating the stator
30 and the supply pipe unit 10 located above the stator 30.
[0024] The stator core 32 includes a cylindrical core back
portion 324 arranged to extend in the axial direction, and a
plurality of tooth portions 32e arranged to extend radially
inward from the core back portion 32d4. The plurality of
tooth portions 32e are arranged at intervals in the circum-
ferential direction. The plurality of tooth portions 32e¢ are
arranged at regular intervals over the entire circumference in
the circumferential direction.

[0025] The core back portion 324 has a plurality of fixing
portions 326 projecting radially outward from an outer
peripheral surface. The fixing portion 325 is fixed to the
inner surface of the motor housing portion 61. That is, the
stator 30 is fixed to the housing 6 at the fixing portion 325.
A plurality of the fixing portions 326 are provided at
intervals in the circumferential direction. The number of
fixing portions 326 is, for example, four. The four fixing
portions 324 are arranged at regular intervals over the entire
circumference in the circumferential direction.

[0026] The fixing portion 325 is arranged to extend along
the axial direction. In the present embodiment, the fixing
portion 325 is arranged to extend, for example, from an end
portion of the stator core 32 on the left side (i.e., the +y side)
to an end portion of the stator core 32 on the right side (i.e.,
the -y side). That is, the fixing portion 325 is arranged to
extend over the entire length of the stator core 32 in the axial
direction.

[0027] The fixing portion 325 includes a through hole 32¢
arranged to pass through the fixing portion 325 in the axial
direction. A bolt (not illustrated), which is arranged to
extend in the axial direction, is inserted into the through hole
32¢. The bolt is arranged to pass through the through hole
32c¢ from the right side (i.e., -y side) and is screwed into a
female screw hole (not illustrated) provided on the inner
surface of the motor housing portion 61. As a result of the
bolt being screwed into the female screw hole, the fixing
portion 325 is fixed to the motor housing portion 61.
[0028] In the following description of the present speci-
fication, one of the plurality of (four in the present embodi-
ment) fixing portions 325 projecting upward from the outer
peripheral surface of the core back portion 324 is referred to
as an upper fixing portion 35. That is, one of the plurality of
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fixing portions 325 includes the upper fixing portion 35.
Note that the other fixing portions 325 project downward,
forward (i.e., +x side), and backward (i.e., —x side), respec-
tively.

[0029] Referring to FIG. 1, the coil assembly 33 includes
a plurality of coils 31 attached to the stator core 32. The
plurality of coils 31 are respectively mounted on the tooth
portions 32e of the stator core 32 with an insulator (not
illustrated) therebetween. The plurality of coils 31 are
arranged side by side in the circumferential direction. The
plurality of coils 31 are arranged at regular intervals over the
entire circumference in the circumferential direction.
Although not illustrated in the drawings, the coil assembly
33 may include a binding member or the like which is used
to bind the coils 31 together, and may include a passage line
arranged to join the coils 31 to one another.

[0030] The coil assembly 33 includes a pair of coil ends
33a and 335 each of which is arranged to project in the axial
direction from the stator core 32. The coil end 33q is a
portion of the coil assembly 33 that projects to the right side
(i.e., —y side) from the stator core 32. The coil end 336 is a
portion of the coil assembly 33 that projects to the left side
(i.e., +y side) from the stator core 32. The coil end 33a
includes a portion of each of the coils 31 included in the coil
assembly 33 which projects on the right side of the stator
core 32. The coil end 335 includes a portion of each of the
coils 31 included in the coil assembly 33 which projects on
the left side of the stator core 32.

[0031] Referring to FIG. 2, each of the coil ends 33a and
3354 is in the shape of a circular ring, and is centered on the
motor axis J1 in the present preferred embodiment.
Although not illustrated in the drawings, each of the coil
ends 33a and 336 may include a binding member or the like
which is used to bind the coils 31 together, and may include
a passage line arranged to join the coils 31 to one another.

[0032] Referring to FIG. 1, the bearings 26 and 27 are
arranged to rotatably support the rotor 20. Each of the
bearings 26 and 27 is, for example, a ball bearing. The
bearing 26 is a bearing arranged to rotatably support a
portion of the rotor 20 which is located on the right side of
the stator core 32. In the present preferred embodiment, the
bearing 26 is arranged to support a portion of the shaft 21
which is located on the right side of a portion of the shaft 21
to which the rotor body 24 is fixed. The bearing 26 is held
by a wall portion 615 of the motor housing portion 61 which
covers the right side of the rotor 20 and the stator 30. The
wall portion 616 forms a part of the wall portion of the
housing 6 and closes an opening on the right side of the
motor housing portion 61.

[0033] The bearing 27 is a bearing arranged to rotatably
support a portion of the rotor 20 which is located on the left
side of the stator core 32. In the present preferred embodi-
ment, the bearing 27 is arranged to support a portion of the
shaft 21 which is located on the left side of the portion of the
shaft 21 to which the rotor body 24 is fixed. The bearing 27
is held by the partition 61c.

[0034] The gear portion 3 is housed in the gear housing
portion 62 of the housing 6. The gear portion 3 is connected
to the motor 2. In more detail, the gear portion 3 is connected
to the end portion of the shaft 21 on the left side. The gear
portion 3 includes the reduction gear 4 and the differential 5.
A torque outputted from the motor 2 is transferred to the
differential 5 through the reduction gear 4.
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[0035] The reduction gear 4 is connected to the motor 2.
The reduction gear 4 is arranged to increase the torque
outputted from the motor 2 in accordance with a reduction
ratio while reducing the rotation speed of the motor 2. The
reduction gear 4 is arranged to transfer the torque outputted
from the motor 2 to the differential 5. The reduction gear 4
includes the first gear 41, a second gear 42, a third gear 43,
and an intermediate shaft 45.

[0036] The first gear 41 is fixed to an outer circumferential
surface of the end portion of the shaft 21 on the left side. The
first gear 41 is arranged to rotate about the motor axis J1
together with the shaft 21. The intermediate shaft 45 is
arranged to extend along an intermediate axis J2 parallel to
the motor axis J1. The intermediate shaft 45 is arranged to
rotate about the intermediate axis J2. The second gear 42 and
the third gear 43 are fixed to an outer peripheral surface of
the intermediate shaft 45 at intervals in the axial direction.
The second gear 42 and the third gear 43 are connected to
each other through the intermediate shaft 45. Each of the
second gear 42 and the third gear 43 is arranged to rotate
about the intermediate axis J2. The second gear 42 is
arranged to mesh with the first gear 41. The third gear 43 is
arranged to mesh with a ring gear 51, which will be
described below, of the differential 5.

[0037] The torque outputted from the motor 2 is trans-
ferred to the ring gear 51 of the differential 5 through, in
order, the shaft 21, the first gear 41, the second gear 42, the
intermediate shaft 45, and the third gear 43. The number of
gears, the gear ratios of the gears, and the like can be
modified appropriately in accordance with a desired reduc-
tion ratio. In the present preferred embodiment, the reduc-
tion gear 4 is a speed reducer of a parallel-axis gearing type,
in which center axes of gears are arranged in parallel with
each other.

[0038] The differential 5 is connected to the motor 2
through the reduction gear 4. The differential 5 is a device
arranged to transfer the torque outputted from the motor 2 to
wheels of the vehicle. The differential 5 is arranged to
transfer the same torque to axles 55 of left and right wheels
while absorbing a difference in speed between the left and
right wheels when the vehicle is turning. In this manner, the
gear portion 3 is arranged to transfer the torque of the motor
2 to the axles 55 of the vehicle through the reduction gear 4
and the differential 5 in the present preferred embodiment.
The differential 5 includes the ring gear 51, a gear housing
(not shown), a pair of pinion gears (not shown), a pinion
shaft (not shown), and a pair of side gears (not shown). The
ring gear 51 is arranged to rotate about a differential axis J3
parallel to the motor axis J1. The torque outputted from the
motor 2 is transferred to the ring gear 51 through the
reduction gear 4.

[0039] The oil passage 90 is arranged to pass through the
housing 6 and circulate the oil O. The oil passage 90 is a
channel of the oil O along which the oil O is fed from the
oil pool P to the gear portion 3 and the motor 2 and is led
back to the oil pool P. The oil passage 90 is arranged to
extend over both the interior of the motor housing portion 61
and the interior of the gear housing portion 62.

[0040] Note that the term “oil passage” as used herein
refers to a channel of an oil. The concept of “oil passage”
includes not only a “flow passage”, in which a steady flow
of an oil in one direction is generated, but also a channel in
which the oil is allowed to temporarily stay, and a channel
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along which the oil drips. Examples of the channel in which
the oil is allowed to temporarily stay include a reservoir
arranged to store the oil.

[0041] The oil passage 90 includes a first oil passage 91
and a second oil passage 92. Each of the first oil passage 91
and the second oil passage 92 is arranged to circulate the oil
O in the interior of the housing 6.

[0042] First, a common portion between the first oil pas-
sage 91 and the second oil passage 92 will be described.
Each of the first oil passage 91 and the second oil passage
92 is a channel along which the 0il O is fed from the o0il pool
P to the motor 2 and back into the oil pool P. In each of the
first oil passage 91 and the second oil passage 92, the oil O
drips from the motor 2 to be gathered in a lower region of
the motor housing portion 61. The oil O gathered in the
lower region of the motor housing portion 61 is transferred
to a lower region of the gear housing portion 62 (i.e., the oil
pool P) through the partition opening 68. That is, the first oil
passage 91 and the second oil passage 92 include paths for
transferring the oil O from the lower region in the motor
housing portion 61 to the lower region in the gear housing
portion 62.

[0043] The first oil passage 91 includes a scraping-up
channel 91a, a shaft feed channel 915, an intra-shaft channel
91c¢, and an intra-rotor channel 914. In addition, a reservoir
93 is arranged in the channel of the first oil passage 91. The
reservoir 93 is arranged in the interior of the gear housing
portion 62.

[0044] The scraping-up channel 91a is a channel along
which the 0il O is scraped up from the oil pool P by rotation
of the ring gear 51 of the differential 5 to be received by the
reservoir 93. The reservoir 93 is arranged to open upward.
The reservoir 93 receives a portion of the oil O which has
been scraped up by the ring gear 51. In addition, the
reservoir 93 also receives portions of the oil O which have
been scraped up by the second gear 42 and the third gear 43
in addition to the ring gear 51 when, for example, a liquid
surface S of the oil pool P is at a high level, e.g., immediately
after the motor 2 is driven.

[0045] In the scraping-up channel 91a, the oil O scraped
up by the ring gear 51 is fed to each gear of the gear portion
3 and spreads over a tooth surface of the gear. According to
the present embodiment, the oil passage 90 passes through
the interior of the gear housing portion 62. As a result, the
0il O can be used not only for cooling the motor 2 but also
for lubricating the respective gears and the respective bear-
ings in the gear portion 3.

[0046] The shaft feed channel 915 is a channel arranged to
lead the o0il O from the reservoir 93 into the hollow portion
22 of the shaft 21. The intra-shaft channel 91¢ is a channel
along which the oil O passes in the hollow portion 22 of the
shaft 21. The intra-rotor channel 914 is a channel along
which the oil O passes through the communicating hole 23
of the shaft 21 and an interior of the rotor body 24, and is
scattered to the stator 30.

[0047] In the intra-shaft channel 91¢, a centrifugal force
acts on the oil O in the interior of the rotor 20 due to the
rotation of the rotor 20. Thus, the oil O is continuously
scattered radially outward from the rotor 20. In addition, the
scattering of the oil O generates a negative pressure in a
channel in the interior of the rotor 20, causing the oil O
gathered in the reservoir 93 to be sucked into the interior of
the rotor 20, so that the channel in the interior of the rotor
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20 is filled with the oil O. A portion of the oil O which has
reached the stator 30 absorbs heat from the stator 30.
[0048] Inthe second oil passage 92, the 0il O is lifted from
the oil pool P, and is fed to the stator 30. The second oil
passage 92 is provided with the pump 96, the cooler 97, and
the supply pipe unit 10. The second oil passage 92 includes
a first flow passage 92q, a second flow passage 925, a third
flow passage 92¢, a fourth flow passage 94, a supply pipe
internal flow passage 924, and jet holes 14.

[0049] Each of the first flow passage 92a, the second flow
passage 926, the third flow passage 92¢, and the fourth flow
passage 94 is defined in a wall portion of the housing 6. The
first flow passage 92q is arranged to connect the oil pool P
and the pump 96 to each other. The second flow passage 925
is arranged to connect the pump 96 and the cooler 97 to each
other. The third flow passage 92¢ is arranged to join the
cooler 97 and the fourth flow passage 94 to each other. The
third flow passage 92c¢ is defined in, for example, a wall
portion of the motor housing portion 61 on the forward side
(i.e., the +x side).

[0050] The fourth flow passage 94 is provided in a wall
portion or the partition 61¢ of the motor housing portion 61.
The fourth flow passage 94 is connected to the first supply
pipe 11 and the second supply pipe 12 of the supply pipe unit
10. That is, the fourth flow passage 94 is arranged to join the
third flow passage 92¢ and the supply pipe unit 10. For
example, the fourth flow passage 94 is arranged to extend in
the horizontal direction from a portion connected to the third
flow passage 92¢ toward the rear side (i.e., —x side).
[0051] The supply pipe unit 10 is arranged between an
inner peripheral surface 61a of the motor housing portion 61
and the outer peripheral surface of the stator 30. The supply
pipe unit 10 is located above the stator 30. An end portion
on the left side (i.e., +y side) of the supply pipe unit 10 is
fixed to the wall portion or the partition 61¢ of the motor
housing portion 61. The end portion on the left side of the
supply pipe unit 10 is connected to the fourth flow passage
94. An end portion on the right side (i.e., —y side) of the
supply pipe unit 10 is fixed to a top wall portion or the wall
portion 615 of the motor housing portion 61. That is, the
supply pipe unit 10 is fixed to the housing 6.

[0052] The supply pipe internal flow passage 924 is a flow
passage of the refrigerant arranged in the interior of the
supply pipe unit 10. More specifically, the supply pipe
internal flow passage 924 is located in each of the interior of
the first supply pipe 11 and the interior of the second supply
pipe 12 of the supply pipe unit 10. Therefore, the second oil
passage 92 is provided with the pair of supply pipe internal
flow passages 92d. The supply pipe internal flow passage
92d is arranged to extend in the axial direction. In addition,
the pair of supply pipe internal flow passages 924 is con-
nected to the fourth flow passage 94.

[0053] As illustrated in FIG. 2, the first supply pipe 11 and
the second supply pipe 12 have a pipe shape extending in the
axial direction. The first supply pipe 11 and the second
supply pipe 12 are connected to each other by a connecting
portion 19 located at the end portion on the right side (i.e.,
-y side). That is, the supply pipe unit 10 includes the first
supply pipe 11, the second supply pipe 12, and the connect-
ing portion 19 that connects the first supply pipe 11 and the
second supply pipe 12. In addition, ribs for reinforcing the
supply pipe unit 10 are provided between the first supply
pipe 11 and the connecting portion 19 and between the
second supply pipe 12 and the connecting portion 19.
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[0054] The first supply pipe 11 and the second supply pipe
12 are cylindrical pipes arranged to extend linearly along the
axial direction. The first supply pipe 11 and the second
supply pipe 12 are arranged at intervals in the front-rear
direction. The first supply pipe 11 and the second supply
pipe 12 are parallel to each other.

[0055] FIG. 3 is a partial cross-sectional view of the motor
unit 1 including the supply pipe unit 10.

[0056] The first supply pipe 11 and the second supply pipe
12 are located radially outside the core back portion 32d. In
the present embodiment, a radial position of the first supply
pipe 11 and a radial position of the second supply pipe 12 are
the same. The first supply pipe 11 and the second supply pipe
12 are arranged above the core back portion 32d. A vertical
position of the first supply pipe 11 and a vertical position of
the second supply pipe 12 are the same.

[0057] When viewed from the axial direction, the upper
fixing portion 35 is arranged between the first supply pipe 11
and the second supply pipe 12. That is, the first supply pipe
11 and the second supply pipe 12 are arranged to extend
along the axial direction on both side portions of the upper
fixing portion 35 in the circumferential direction. When
viewed from the axial direction, an imaginary straight line
(not illustrated) passing through a central axis of the first
supply pipe 11 and a central axis of the second supply pipe
12 intersects with the upper fixing portion 35. The first
supply pipe 11 and the second supply pipe 12 are located on
the side portions of the upper fixing portion 35 in the
circumferential direction. In addition, the first supply pipe 11
is located on one side of the upper fixing portion 35 in the
circumferential direction, and the second supply pipe 12 is
located on the other side of the upper fixing portion 35 in the
circumferential direction.

[0058] FIG. 4 is a top view illustrating the stator and the
supply pipe unit.

[0059] As illustrated in FIG. 4, positions of the first supply
pipe 11, the second supply pipe 12, and the upper fixing
portion 35 in the front-rear direction overlap each other. The
first supply pipe 11 is located on the front side (i.e., +x side)
of'the upper fixing portion 35, and the second supply pipe 12
is located on the rear side (i.e., —x side) of the upper fixing
portion 35.

[0060] The first supply pipe 11 and the second supply pipe
12 have the plurality of jet holes 14 penetrating peripheral
walls thereof. As illustrated in FIG. 3, the jet holes 14 are
arranged to extend in a pipe radial direction perpendicular to
the central axis of the first supply pipe 11 or the second
supply pipe 12, and allows the interior and the outside of the
pipe to communicate. The jet hole 14 has, for example, a
circular hole shape. The jet hole 14 is located between the
inner peripheral surface of the housing 6 and the outer
peripheral surface of the stator 30. The jet hole 14 jets the oil
O flowing through the supply pipe internal flow passage 92d
to the motor 2.

[0061] As illustrated in FIG. 4, the plurality of jet holes 14
are arranged at intervals in the axial direction in the first
supply pipe 11 and the second supply pipe 12. According to
the present embodiment, the stator 30 can be cooled in a
wide range in the axial direction by the o0il O jetted from the
plurality of jet holes 14 arranged in the axial direction.
[0062] The jet holes 14 are classified into a plurality of
first jet holes 14a and a plurality of second jet holes 145.
Each of the first supply pipe 11 and the second supply pipe
12 has four first jet holes 14a and two second jet holes 145.
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[0063] In the first supply pipe 11 and the second supply
pipe 12, the two second jet holes 145 are arranged at both
end portions, and the four first jet holes 144 are arranged side
by side at regular intervals in the axial direction between the
two second jet holes 145.

[0064] Axial positions of the first jet hole 14a overlap an
axial position of the stator core 32. Similarly, axial positions
of'the second jet holes 145 overlap axial positions of the coil
ends 33a and 33b. One of the two second jet holes 145
located on the right side opposes the coil end 33a on the right
side. Similarly, the other of the two second jet holes 144
located on the left side opposes the coil end 3356 on the left
side.

[0065] Asillustrated in FIG. 3, the first jet hole 144 is open
toward the opposite side of the upper fixing portion 35 and
downward in the first supply pipe 11 and the second supply
pipe 12. That is, the first jet hole 14a is open toward an outer
peripheral surface of the core back portion 324 and a region
opposite to the upper fixing portion 35. For example, regard-
ing the region opposite to the upper fixing portion 35, an
imaginary line VL connecting the first supply pipe 11 and the
motor axis J1 is assumed, and the first jet hole 144 faces a
region opposite to a region where the upper fixing portion 35
is located with the imaginary line VL as a boundary. The first
jet hole 14aq jets the oil O to the outer peripheral surface of
the core back portion 32d. The oil O jetted to the core back
portion 32d drips after cooling the core back portion 324
while flowing along the outer peripheral surface of the core
back portion 32d, and is gathered in the lower region in the
motor housing portion 61. According to the present embodi-
ment, the first jet hole 144 is open toward the opposite side
of the upper fixing portion 35 and downward, the first jet
hole 14a is open to a region opposite to the breather portion
70, so that it is possible to suppress the oil O from leaking
from the breather portion 70.

[0066] Note that the first jet hole 14a may be open toward
the motor axis J1 as another embodiment.

[0067] As illustrated in FIG. 4, the second jet hole 145 is
open toward the opposite side of the upper fixing portion 35
and downward. The second jet hole 145 provided on the
right side (i.e., —y side) between the plurality of second jet
holes 145 feeds the 0il O to the coil end 33a on the right side.
Between the plurality of second jet holes 145, the second jet
hole 145 provided on the left side (i.e., +y side) jets the oil
O to the coil end 335 on the left side. The oil O jetted from
the second jet hole 1454 is fed from the upper side to the coil
ends 33a and 335, cools the coil end 334, and then, drips to
be gathered in the lower region in the motor housing portion
61.

[0068] Note that the first supply pipe 11 and the second
supply pipe 12 serving as the supply portion have a pipe
shape in the present embodiment, but the present invention
is not limited thereto, and for example, the supply portion
may have a gutter shape.

[0069] Next, a relative positional relationship between the
first supply pipe 11 and the second supply pipe 12 in the
housing 6, and the breather portion 70 will be described with
reference to FIG. 3.

[0070] The housing 6 is provided with the breather portion
70. The breather portion 70 allows the interior of the motor
housing portion 61 and the outside of the housing 6 to
communicate and adjusts the internal pressure of the motor
housing portion 61. More specifically, the oil O is sealed in
the housing 6 of the motor unit 1 in order to lubricate the
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reduction gear 4, the differential 5, and the respective
bearings and cool the motor 2 by an axial oil feeding system
or an oil bath lubrication system, and the breather portion 70
adjusts the internal pressure in the housing 6 so that the oil
O does not leak from the housing 6 when the internal
pressure in the housing 6 increases due to an increase in
temperature in the housing 6 during operation.

[0071] The breather portion 70 includes a vent portion 71
that allows the interior and the outside of the motor housing
portion 61 to communicate, and a pipe 72 attached to the
vent portion 71. In the present embodiment, the vent portion
71 is a circular hole. In addition, the vent portion 71 is
arranged to extend linearly along the vertical direction.
[0072] The pipe 72 is inserted into the vent portion 71.
Both ends of the pipe 72 are open and connect the interior
of the vent portion 71 and the outside of the housing 6. The
pipe 72 has an L shape including a first portion 72¢ and a
second portion 725 bent with respect to the first portion 72a.
The first portion 72a is a portion inserted into the vent
portion 71 from above. The first portion 72a is arranged to
extend in the vertical direction around a central axis J4. The
second portion 725 is arranged to extend from an end portion
on the upper side of the first portion 72¢ in a direction
perpendicular to the vertical direction. The second portion
72b is located outside the housing 6. A hose (not illustrated)
may be provided at a distal end portion of the second portion
72b. In addition, a filter may be provided at a distal end of
the hose.

[0073] As illustrated in FIG. 4, the motor 2 is surrounded
by the inner peripheral surface 61a of the motor housing
portion 61 from the radially outside. The inner peripheral
surface 61a of the motor housing portion 61 has a substan-
tially circular shape centered on the motor axis J1.

[0074] The inner peripheral surface 6la of the motor
housing portion 61 is provided with a plurality of recessed
portions 61% in which the fixing portions 325 are housed.
The recessed portion 61% is recessed radially outward. In
addition, the recessed portion 61% is arranged to extend
along the axial direction. As described above, the core back
portion 32d is provided with the four fixing portions 326b.
Therefore, the inner peripheral surface 6la of the motor
housing portion 61 is provided with four recessed portions
614 A slight gap is provided between an inner surface of the
recessed portion 61k and an outer surface of the fixing
portion 325 housed in the recessed portion 614

[0075] Here, the recessed portion 61% that houses the
upper fixing portion 35 among the four recessed portions
61% is referred to as an upper recessed portion 65. The vent
portion 71 of the breather portion 70 is open in the upper
recessed portion 65. In the present embodiment, a recess is
further formed from an inner peripheral surface of the upper
recessed portion 65, and the opening of the vent portion 71
is formed on a bottom surface thereof. That is, the breather
portion 70 is open into the motor housing portion 61 in the
upper recessed portion 65. The breather portion 70 is located
above the upper fixing portion 35 housed in the upper
recessed portion 65. The opening of the vent portion 71 is
located at the top (i.e., the highest portion) of the inner
surface of the upper recessed portion 65.

[0076] As illustrated in FIG. 4, the breather portion 70 is
arranged so as to overlap the upper fixing portion 35 when
viewed in the vertical direction. That is, the breather portion
70 is located immediately above the upper fixing portion 35.
In addition, an axial position of the opening of the breather
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portion 70 in the motor housing portion 61 is substantially
an intermediate position of the stator 30, and is arranged to
be shifted from the axial positions of the jet holes 14 of the
first supply pipe 11 and the second supply pipe 12.

[0077] Asillustrated in FIG. 3, the inner peripheral surface
61a of the motor housing portion 61 is provided with a
supply pipe housing recessed portion 61p in which the
supply portion (the first supply pipe 11 or the second supply
pipe 12) is housed. The inner peripheral surface 61a of the
present embodiment is provided with two supply pipe hous-
ing recessed portions 61p corresponding to the two supply
portions (the first supply pipe 11 and the second supply pipe
12). The two supply pipe housing recessed portions 61p are
arranged on both sides of the upper recessed portion 65 in
the circumferential direction. The first supply pipe 11 is
housed in one of the two supply pipe housing recessed
portions 61p, and the second supply pipe 12 is housed in the
other.

[0078] According to the present embodiment, the oil O in
the motor housing portion 61 can suppress leakage of the oil
from the breather portion 70 even when the vehicle travels
on a slope since the breather portion 70 is located above the
stator core 32. As a result, even when the vehicle travels on
the slope, the breather portion 70 can appropriately adjust
the internal pressure in the motor housing portion 61.
[0079] Further, the breather portion 70 is located above the
upper fixing portion 35 in the present embodiment. The
upper fixing portion 35 projects upward with respect to the
outer peripheral surface of the core back portion 32d.
Therefore, according to the present embodiment, the open-
ing of the breather portion 70 can be separated from the
channel through which the oil O flows, and the oil O can be
prevented from leaking from the breather portion 70.
[0080] In addition, the first supply pipe 11 and the second
supply pipe 12 are located on the side portions of the upper
fixing portion 35 in the circumferential direction according
to the present embodiment. The oil O supplied from the first
supply pipe 11 and the second supply pipe 12 to the outer
peripheral surface of the core back portion 324 is blocked by
the upper fixing portion 35 and hardly reaches the opening
of the breather portion 70. As a result, the oil O can be
prevented from leaking from the breather portion 70.
[0081] According to the present embodiment, the supply
portion that supplies the oil P to the motor 2 is the pipe-
shaped supply pipe (the first supply pipe 11 and the second
supply pipe 12) having the jet hole 14. Since the supply
portion is formed into the pipe shape, the pressure of the oil
O in the flow passage can be increased, and the flow velocity
of the oil jetted from the jet hole 14 can be increased. As a
result, the oil O can be scattered into a wide range from the
jet hole 14, and a wide range of the surface of the motor 2
can be cooled in a well-balanced manner.

[0082] According to the present embodiment, the first jet
hole 14a is open toward the outer peripheral surface of the
core back portion 324 and the region opposite to the upper
fixing portion 35. That is, the oil O jetted from the first jet
hole 14a is jetted toward the opposite side of the breather
portion 70. Therefore, the oil O jetted from the first jet hole
14a hardly enters the opening of the breather portion 70, and
the o0il O can be prevented from leaking from the breather
portion 70.

[0083] According to the present embodiment, the breather
portion 70 is open into the motor housing portion 61 in the
upper recessed portion 65 in which the upper fixing portion
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35 is housed. The oil O does not reach the opening of the
breather portion 70 unless the oil O passes through the gap
between the inner surface of the upper recessed portion 65
and the outer surface of the upper fixing portion 35. That is,
according to the present embodiment, the oil O hardly enters
the opening of the breather portion 70, and the leakage of the
0il O from the breather portion 70 can be suppressed.
[0084] According to the present embodiment, the opening
of the breather portion 70 in the motor housing portion 61
and the first jet hole 14a are arranged at different positions
in the axial direction. That is, it suffices that the breather
portion 70 is arranged at a position axially different from the
jet holes arranged in one of the two supply portions (the first
supply pipe 11 and the second supply pipe 12) in the present
embodiment. For example, the supply portion is a pipe
having a plurality of jet holes, and the breather portion is
located within an axial length of the pipe. Further, the
breather portion is arranged at a position not overlapping
any of the plurality of jet holes in the axial direction. Note
that, in a case where the two supply portions are arranged,
the breather portion is preferably arranged at a position
where the breather portion does not overlap any of the
plurality of jet holes located in the two supply portions in the
axial direction. Therefore, the oil O jetted from the first jet
hole 144 hardly enters the opening of the breather portion
70, and the oil O can be prevented from leaking from the
breather portion 70. Note that, even in a case where a jet hole
of one of the two supply portions is at a position different
from the breather portion in the axial direction and a jet hole
of the other supply portion is at the same position as the
breather portion in the axial direction, it is possible to obtain
a certain effect of suppressing leakage of oil from the
breather portion.

[0085] According to the present embodiment, the two
supply portions (the first supply pipe 11 and the second
supply pipe 12) are located on the both sides of the upper
fixing portion 35 in the circumferential direction. Therefore,
the oil O is supplied to the both sides in the circumferential
direction of the outer peripheral surface of the core back
portion 324 with the upper fixing portion 35 as the center,
and the entire stator core 32 can be cooled in a balanced
manner.

[0086] In addition, each configuration (constituent ele-
ment) described in the above-described embodiment, modi-
fications, and the writings may be combined within the
scope not departing from the spirit of the present invention,
and addition, omission, replacement, and other changes of
the configuration are possible. In addition, the present inven-
tion is not limited by the above-described embodiment and
the like, and is limited only by the scope of the claims.
[0087] Features of the above-described preferred embodi-
ments and the modifications thereof may be combined
appropriately as long as no conflict arises.

[0088] While preferred embodiments of the present dis-
closure have been described above, it is to be understood
that variations and modifications will be apparent to those
skilled in the art without departing from the scope and spirit
of the present disclosure. The scope of the present disclo-
sure, therefore, is to be determined solely by the following
claims.
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1. A motor unit comprising:

a motor having a rotor that rotates about a motor axis and
a stator located radially outside the rotor;

a housing having a motor housing portion that houses the
motor; and

a refrigerant channel that is arranged to pass through an
interior of the housing and circulate a refrigerant,

wherein a core back portion of the stator has a plurality of
fixing portions that are arranged to project radially
outward from an outer peripheral surface and extend
along an axial direction, and are fixed to the housing,

the plurality of fixing portions include an upper fixing
portion arranged to project upward from the outer
peripheral surface of the core back portion,

the refrigerant channel includes a supply portion that
feeds the refrigerant to the outer peripheral surface of
the core back portion,

the supply portion is located on a side portion of the upper
fixing portion in a circumferential direction, and

the housing is provided with a breather portion that is
located above the upper fixing portion and allows an
interior of the motor housing portion and an outside of
the housing to communicate.

2. The motor unit according to claim 1, wherein

the supply portion has a pipe shape extending along the
axial direction on the side portion of the upper fixing
portion in the circumferential direction, and has a jet
hole for jetting the refrigerant on the outer peripheral
surface of the core back portion.

3. The motor unit according to claim 2, wherein

the jet hole is open toward the outer peripheral surface of
the core back portion and a region opposite to the upper
fixing portion.

4. The motor unit according to claim 2, wherein

an opening of the breather portion in the motor housing
portion and the jet hole are arranged at different posi-
tions in the axial direction.

5. The motor unit according to claim 1, wherein

the refrigerant channel includes the supply portion located
on each of both sides of the upper fixing portion in the
circumferential direction.

6. The motor unit according to claim 1, wherein

a recessed portion for housing the upper fixing portion is
provided on an inner peripheral surface of the motor
housing portion, and

the breather portion is open into the motor housing in the
recessed portion.

7. The motor unit according to claim 1, wherein

a supply pipe housing recessed portion for housing at least
a part of the supply portion is provided on an inner
peripheral surface of the motor housing portion.

8. The motor unit according to claim 1, further comprising

a gear portion connected to the motor,

wherein the housing includes a gear housing portion that
houses the gear portion,

the refrigerant is oil, and

the refrigerant channel is arranged to pass through an
interior of the gear housing portion.
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