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Description

Field

[0001] The present invention relates to a stator, an
electric motor, and an air conditioner.

Background

[0002] Conventional molded electric motors are con-
figured such that a sensor-lead board-in connector is at-
tached to one surface of a sensor substrate, sensor leads
are routed via the sensor-lead board-in connector, a pow-
er-supply-lead board-in connector is attached to the other
surface of the sensor substrate, and power supply leads
are routed via the power-supply-lead board-in connector
(for example, Patent Literature 1).
An electric motor comprising a sensor substrate is known
from JP S62 40049

Citation List

Patent Literature

[0003] Patent Literature 1: Japanese Patent Applica-
tion Laid-open No. 2007-228667

Summary

Technical Problem

[0004] The sensor substrate that is used can have a
shape having a bearing through hole other than the cres-
cent shape that is applied to the conventional electric
motor described in Patent Literature 1.
[0005] The present invention has been achieved in
view of the above and an object of the present invention
is to provide a molded stator, a molded electric motor,
and an air conditioner including a lead lead-out portion
having a structure that is applied to the sensor substrate
provided with a bearing through hole, that is easy to as-
semble, and that reduces the costs.

Solution to Problem

[0006] In order to solve the above problems and
achieve the object, the invention relates to an electric
motor comprising:

a sensor substrate attached to one end of a stator
core in an axial direction of the stator core, the sensor
substrate being provided with a bearing through hole
for allowing a bearing of a rotor to pass and being
provided with a notch on a periphery, the notch being
used for leading out a lead; and
a lead retaining part attached to the sensor substrate
and retaining the lead. The lead retaining part in-
cludes a leg extending toward the bearing through

hole, a first locking portion provided on the leg and
locked to an edge portion of the bearing through hole,
and a second locking portion locked to an edge por-
tion of the notch. Preferred features of the invention
are disclosed in the depending claims.

Advantageous Effects of Invention

[0007] According to the present invention, an effect is
obtained where it is possible to obtain a lead lead-out
portion having a structure that is easy to assemble and
that reduces the costs.

Brief Description of Drawings

[0008]

FIG. 1 is a perspective view illustrating the configu-
ration of a stator assembly of an electric motor ac-
cording to a first embodiment.
FIG. 2 is a plan view illustrating the configuration of
a sensor substrate.
FIG. 3 is a diagram illustrating how a power-supply-
lead board-in connector is attached to the sensor
substrate.
FIG. 4 is a diagram illustrating how a substrate press-
ing part is attached to the sensor substrate.
FIG. 5 is a diagram illustrating how a sensor-lead
board-in connector is attached to the sensor sub-
strate.
FIG. 6 is a diagram illustrating the configuration of a
power-supply-lead retaining part.
FIG. 7 is a diagram illustrating the configuration of a
lead lead-out part.
FIG. 8 is a diagram illustrating how the power-supply-
lead retaining part is attached to the sensor sub-
strate.
FIG. 9 is a diagram illustrating the configuration of a
sensor-lead retaining part.
FIG. 10 is a diagram illustrating how the lead lead-
out part is attached to the sensor substrate.
FIG. 11 is a diagram illustrating the sensor substrate
on which leads are routed.
FIG. 12 is a perspective view illustrating how the sen-
sor substrate on which leads are routed is attached
to the stator.
FIG. 13 is a perspective view illustrating a molded
stator.
FIG. 14 is a longitudinal cross-sectional view illus-
trating the configuration of a molded electric motor.
FIG. 15 is a diagram illustrating an example of the
configuration of an air conditioner according to a sec-
ond embodiment.

Description of Embodiments

[0009] Exemplary embodiments of a stator, an electric
motor, and an air conditioner according to the present
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invention will be explained below in detail with reference
to the drawings.

First Embodiment.

[0010] FIG. 1 is a perspective view illustrating the con-
figuration of a stator assembly of an electric motor ac-
cording to the present embodiment; FIG. 2 is a plan view
illustrating the configuration of a sensor substrate; FIG.
3 is a diagram illustrating how a power-supply-lead
board-in connector is attached to the sensor substrate;
FIG. 4 is a diagram illustrating how a substrate pressing
part is attached to the sensor substrate; FIG. 5 is a dia-
gram illustrating how a sensor-lead board-in connector
is attached to the sensor substrate; FIG. 6 is a diagram
illustrating the configuration of a power-supply-lead re-
taining part; FIG. 7 is a diagram illustrating the configu-
ration of a lead lead-out part; FIG. 8 is a diagram illus-
trating how the power-supply-lead retaining part is at-
tached to the sensor substrate; FIG. 9 is a diagram illus-
trating the configuration of a sensor-lead retaining part;
FIG. 10 is a diagram illustrating how the lead lead-out
part is attached to the sensor substrate; FIG. 11 is a di-
agram illustrating the sensor substrate on which leads
are routed; FIG. 12 is a perspective view illustrating how
the sensor substrate on which leads are routed is at-
tached to the stator; FIG. 13 is a perspective view illus-
trating a molded stator; and FIG. 14 is a longitudinal
cross-sectional view illustrating the configuration of a
molded electric motor. The molded stator and the molded
electric motor according to the present embodiment will
be described below with reference to FIG. 1 to FIG. 14.
[0011] A stator assembly 60 includes an annular stator
61; a sensor substrate 1 attached to the stator 61 at one
end in the axial direction of the stator 61; a substrate
pressing part 6, which is attached to the sensor substrate
1 and presses on the surface of the sensor substrate 1
on the counter-stator side; a power-supply-lead board-
in connector 4 attached to the surface of the sensor sub-
strate 1 on the counter-stator side; a sensor-lead board-
in connector 5 attached to the surface of the sensor sub-
strate 1 on the counter-stator side in a similar manner to
the power-supply-lead board-in connector 4; power sup-
ply leads 2 connected to the power-supply-lead board-
in connector 4; sensor leads 3 connected to the sensor-
lead board-in connector 5; a lead lead-out part 8, which
leads out the power supply leads 2 and the sensor leads
3; a power-supply-lead retaining part 7, which is attached
to the sensor substrate 1 and the lead lead-out part 8
and retains the power supply leads 2 together with the
lead lead-out part 8; and a sensor-lead retaining part 9,
which is attached to the power-supply-lead retaining part
7 and retains the sensor leads 3 together with the lead
lead-out part 8 (FIG. 1). "Counter-stator side" means the
side opposite to the stator side. In the following, "radial
direction" means the radial direction of the stator and
"axial direction" means the axial direction of the stator.
[0012] The stator 61 includes a stator core 62, which

is formed by laminating, realized by crimping, welding,
bonding, or the like, magnetic steel sheets that are
stamped into strips; an insulating portion 63, which is
provided on the stator core 62 by molding a thermoplastic
resin, such as PBT (polybutylene terephthalate), such
that it is integral with the stator core 62 or by attaching
the molded thermoplastic resin to the stator core 62; and
coils 68, which are magnet wires wound around the in-
sulating portion 63 provided on teeth 67. The sensor sub-
strate 1 is attached to the stator core 62 at one end in
the axial direction of the stator core 62.
[0013] The insulating portion 63 includes a plurality of
pins 64, to which the sensor substrate 1 is attached; a
hole into which a neutral point terminal 65 is inserted;
and a plurality of holes into which power supply terminals
66 are inserted. The neutral point terminal 65 is formed
by stamping out and bending a plate. The neutral point
terminal 65 includes two hook portions onto which one
end of each of the magnet wires is hooked and it is at-
tached by being inserted into the hole for the neutral point
terminal provided in the insulating portion 63. The power
supply terminals 66 are formed by bending rectangular
wires. The power supply terminals 66 are attached by
being inserted into the holes for the power supply termi-
nals provided in the insulating portion 63. The other ends
of the magnet wires are hooked onto the hook portions
of the power supply terminals 66 and are bonded to the
hook portions by fusing or soldering. The stator 61 is
obtained by bending the strip-shaped core, from which
the stator core 62 around which the coils 68 are wound
is configured, into an annular shape and then welding
the abutting portions (not illustrated) together.
[0014] In the present embodiment, the stator 61 is
formed by, after the coils 68 are wound around the mag-
netic steel sheets that are stamped into strips, shaping
the strips into an annular shape; however, the stator core
62 obtained by stamping magnetic steel sheets into an
annular shape can also be used.
[0015] FIG. 2 illustrates the surface of the sensor sub-
strate 1 on the counter-stator side. The sensor substrate
1 has a doughnut shape (annular shape). A board-in-
connector disposing portion 10, on which the power-sup-
ply-lead board-in connector 4 is disposed, and a board-
in-connector disposing portion 11, on which the sensor-
lead board-in connector 5 is disposed, are provided on
the surface of the sensor substrate 1 on the counter-
stator side. A rotation detection circuit that includes hole
ICs 12 for detecting rotation of the rotor of the electric
motor is provided on the surface of the sensor substrate
1 on the stator side. A power-supply wiring pattern is
formed across both surfaces of the sensor substrate 1.
[0016] A notch 13 for leading out leads is provided on
a peripheral portion of the sensor substrate 1. The pe-
ripheral portion becomes a lead lead-out portion. The
notch 13 has, for example, a rectangular shape. In the
sensor substrate 1, notches 14 are provided, which fur-
ther notch both corner portions of the notch 13 on the
inner diameter side of the notch 13 (bearing through hole
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15 side). In other words, both ends of the notch 13 on
the inner diameter side are further notched so as to form
the notches 14. Both ends indicate both ends in the di-
rection orthogonal to the radial direction. The notches 14
each have, for example, a semicircular shape. The notch-
es 14 are formed for the power supply leads 2 to escape
therethrough. When the sensor leads 3 are laid on the
sensor substrate 1, the power supply leads 2 protrude
outwardly relative to the sensor leads 3 in the peripheral
direction.
[0017] The bearing through hole 15 having a circular
shape is provided, for example, at the central position of
the sensor substrate 1. The bearing through hole 15 is a
hole for allowing a bearing 103 (FIG. 14) of a rotor 101
to pass. The lead lead-out portion side of the bearing
through hole 15 is notched, for example, into a rectan-
gular shape. In other words, a notch 16, which commu-
nicates with the bearing through hole 15, is provided on
the lead lead-out portion side (the notch 13 side) of the
bearing through hole 15 in the sensor substrate 1. The
notch 16 can be regarded as part of the bearing through
hole 15. It is satisfactory if the sensor substrate 1 has a
shape provided with the bearing through hole 15 and the
sensor substrate 1 may have a shape other than a dough-
nut shape.
[0018] The board-in-connector disposing portion 11 is
disposed between the notch 16 and the notch 13 of the
sensor substrate 1. The board-in-connector disposing
portion 10 is provided such that it faces the board-in-
connector disposing portion 11 with the bearing through
hole 15 therebetween.
[0019] A plurality of pin through holes 18 and a plurality
of terminal through holes 19 are provided in the peripheral
portion of the sensor substrate 1. The pin through holes
18 are holes into which the pins 64 of the insulating por-
tion 63 are inserted (FIG. 12). The terminal through holes
19 are holes into which the power supply terminals 66
are inserted (FIG. 12). A plurality of pin through holes 17
are formed in the sensor substrate 1. When the substrate
pressing part 6 is attached to the sensor substrate 1, pins
26 (FIG. 4) provided on the substrate pressing part 6 are
inserted into the pin through holes 17. Furthermore, a
notch 20 is formed on the periphery of the sensor sub-
strate 1. When the substrate pressing part 6 is attached
to the sensor substrate 1, a leg 29 (FIG. 4) provided on
the substrate pressing part 6 is fitted into the notch 20.
[0020] In FIG. 3, the power-supply-lead board-in con-
nector 4 is disposed on the board-in-connector disposing
portion 10, the terminals (not illustrated) that are exposed
from the surface of the sensor substrate 1 on the stator
side are soldered, and the power supply leads 2 are con-
nected to the power-supply-lead board-in connector 4.
Thus, the sensor substrate 1 and the power supply leads
2 are connected together via the power-supply-lead
board-in connector 4. The power supply leads 2 include
power supply leads 2a to 2c.
[0021] As illustrated in FIG. 4, the power supply leads
2 are routed such that they are separated into one lead

(the power supply lead 2a) and two leads (the power
supply leads 2b and 2c). Specifically, the power supply
leads 2 are routed by attaching the substrate pressing
part 6 to the sensor substrate 1 such that one of the three
leads (the power supply lead 2a) is routed clockwise
around the bearing through hole 15 and the remaining
two leads (the power supply leads 2b and 2c) are routed
counterclockwise around the bearing through hole 15.
The power supply leads 2 may be routed such that one
of the three leads (the power supply lead 2a) is routed
counterclockwise around the bearing through hole 15
and the remaining two leads (the power supply leads 2b
and 2c) are routed clockwise around the bearing through
hole 15.
[0022] The substrate pressing part 6 includes a plural-
ity of substrate pressing projections 25 disposed on the
sensor substrate 1; the pins 26 inserted into the pin
through holes 17 in the sensor substrate 1; and a con-
nection part 27, which connects the substrate pressing
projections 25 and the pins 26 together. The substrate
pressing projections 25 extend toward the sensor sub-
strate 1 and the end surfaces of the substrate pressing
projections 25 are in contact with the surface of the sen-
sor substrate 1. There are, for example, six substrate
pressing projections 25. There are, for example, three
pins 26. The connection part 27 is, for example, shaped
as a thin plate.
[0023] Each of the substrate pressing projections 25
also includes a projection extending to the counter-stator
side. The end surfaces of the projections become a mold
contact surface when molding is performed. In a similar
manner, each of the pins 26 includes a projection extend-
ing to the counter-stator side. The end surfaces of the
projections become a mold contact surface when mold-
ing is performed.
[0024] The substrate pressing part 6 is provided with,
at portions that are disposed on the periphery of the sen-
sor substrate 1 when the substrate pressing part 6 is
disposed on the sensor substrate 1, a plurality of pin
through holes 28 and the leg 29, which is hooked onto
the periphery of the sensor substrate 1. In a state where
the substrate pressing part 6 is disposed on the sensor
substrate 1, the pin through holes 28 communicate with
the pin through holes 18 and the pins 64 of the insulating
portion 63 are inserted into the pin through holes 28.
There are three pin through holes 28 to correspond to
the number of the pin through holes 18.
[0025] A plurality of (five in the example in FIG. 4) sub-
strate pressing projections 25 are disposed on the pe-
riphery of the bearing through hole 15. The power supply
leads 2 are guided by the substrate pressing projections
25 and are routed around the periphery of the bearing
through hole 15. Thus, the power supply leads 2 can be
prevented from sagging into the bearing through hole 15.
[0026] Insertion of the pins 26 of the substrate pressing
part 6 into the pin through holes 17 in the sensor substrate
1 can prevent the substrate pressing part 6 from being
deformed because of the restoring force of the power
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supply leads 2 and thus the power supply leads 2 can be
routed to the predetermined position. Therefore, the
manufacturing quality is improved.
[0027] The tip portions of the pins 26 that are exposed
from the hole IC mounted surface of the sensor substrate
1 by inserting the pins 26 into the pin through holes 17
are thermally welded or bonded; therefore, the substrate
pressing part 6 can be prevented from moving in the axial
direction (axial direction of the stator 61) and thus the
power supply leads 2 can be prevented from being re-
moved. Therefore, the quality can be further improved.
[0028] Moreover, as will be described later, when the
stator assembly 60 is molded, the end surfaces of the
projections of the substrate pressing projections 25 and
the pins 26 extending to the counter-stator side are
brought into contact with the mold; therefore, the sensor
substrate 1 can be prevented from being deformed be-
cause of the resin pressure during molding and thus the
power supply leads 2 can be prevented from being dis-
placed in the axial direction because of the connection
part 27. Therefore, the quality can be improved.
[0029] Next, as illustrated in FIG. 5, the sensor-lead
board-in connector 5 is disposed on the board-in-con-
nector disposing portion 11 of the sensor substrate 1 and
the terminals that are exposed from the surface of the
sensor substrate 1 on which the hole ICs 12 are mounted
are soldered. Thus, the rotation detection circuit of the
sensor substrate 1 and the sensor leads 3 are connected
together via the sensor-lead board-in connector 5. At this
point, the power supply leads 2 are routed, by using the
substrate pressing part 6, to bypass the bearing through
hole 15 such that the power supply leads 2 are separated
into the power supply lead 2a and the power supply leads
2b and 2c; therefore, a space is ensured between the
power supply lead 2a and the power supply leads 2b and
2c. Accordingly, the sensor leads 3 can be routed be-
tween the power supply lead 2a and the power supply
leads 2b and 2c. Thus, the attaching process of the sen-
sor leads 3 to the sensor-lead board-in connector 5 is
facilitated. Therefore, the manufacturing cost is reduced
and the manufacturing quality is improved.
[0030] Typically, routing of the power supply leads 2
and the sensor leads 3 to the sensor substrate 1 is facil-
itated by using a board-in connector. However, when the
routing space between the bearing through hole 15 and
the periphery is limited because of a restriction on the
size or the like of the sensor substrate 1, it is difficult in
some cases to collectively route all of the three power
supply leads 2. In such a case, as described in the present
embodiment, the power supply leads 2 are separated
into two groups and then routed. This enables routing of
the power supply leads 2. When the routing space is not
limited, all of the three power supply leads 2 may be col-
lectively routed clockwise or counterclockwise such that
they bypass the bearing through hole 15 without sepa-
rating the power supply leads 2.
[0031] The rotation detection circuit including the hole
ICs 12 is provided on the sensor substrate 1; therefore,

it is difficult in some cases to dispose the power-supply-
lead board-in connector 4 on the surface of the sensor
substrate 1 on the stator side and route the power supply
leads 2. In such a case, the present embodiment is useful.
That is, both the power-supply-lead board-in connector
4 and the sensor-lead board-in connector 5 are disposed
on the surface of the sensor substrate 1 on which the
hole ICs are not mounted (surface on the counter-stator
side), and the sensor-lead board-in connector 5 is dis-
posed between the lead lead-out portion (the notch 13)
and the bearing through hole 15 to shorten the path along
which the sensor leads 3 are routed, i.e., to prevent the
sensor leads 3 from being routed along the bearing
through hole 15, thereby enabling the power supply leads
2 and the sensor leads 3 to be routed.
[0032] Furthermore, in the present embodiment, the
power-supply-lead board-in connector 4 is disposed be-
tween the bearing through hole 15 and the periphery on
the side opposite to the lead lead-out portion of the sensor
substrate 1; therefore, distribution of the power supply
leads 2 is balanced (except for the difference in number)
with respect to the sensor-lead board-in connector 5.
Thus, attaching of the sensor-lead board-in connector 5
is facilitated compared with the case where the power-
supply-lead board-in connector 4 is disposed in a differ-
ent location. Therefore, the manufacturing cost is re-
duced and the manufacturing quality is improved.
[0033] FIG. 6(a) is a plan view of the power-supply-
lead retaining part 7 when viewed from the stator side;
FIG. 6(b) is a side view of the power-supply-lead retaining
part 7; and FIG. 6(c) is a plan view of the power-supply-
lead retaining part 7 when viewed from the counter-stator
side. FIG. 8(a) is a plan view of the sensor substrate 1
to which the power-supply-lead retaining part 7 is at-
tached when viewed from the stator side and FIG. 8(b)
is a side view illustrating how the lead lead-out part 8 is
attached to the power-supply-lead retaining part 7. As
illustrated in FIG. 8, the power-supply-lead retaining part
7 is attached to the lead lead-out portion of the sensor
substrate 1.
[0034] The power-supply-lead retaining part 7 includes
a base portion 7a, which is a power-supply-lead retaining
portion; a pair of locking portions 7b, which are locked to
the edge portions of the sensor substrate 1 on both sides
of the notch 13; a pair of attaching legs 7c for attaching
the sensor-lead retaining part 9; a pair of legs 7d, which
extend toward the bearing through hole 15; a pair of lock-
ing portions 7e, which are locked to the edge portion of
the bearing through hole 15; a pair of core-metal-end-
surface contact portions 7h, on which the core-metal end
surface of a mold is disposed; and a pair of attaching
portions 7g for attaching the lead lead-out part 8.
[0035] The base portion 7a is planar and includes three
grooves 7f for retaining the power supply leads 2 on the
surface on the counter-stator side.
[0036] The locking portions 7b are respectively provid-
ed on both ends of the base portion 7a on the inner di-
ameter side (the bearing through hole 15 side). Specifi-

7 8 



EP 3 062 423 B1

6

5

10

15

20

25

30

35

40

45

50

55

cally, the locking portions 7b are provided such that they
protrude outwardly from the both ends, respectively. Both
ends of the base portion 7a indicate both ends in the
direction orthogonal to the radial direction. The locking
portions 7b come into contact with the edge portions of
the sensor substrate 1 on both sides of the notch 13.
Both sides of the notch 13 indicate both sides in the di-
rection orthogonal to the radial direction. Specifically, the
locking portions 7b come into contact with both the pe-
ripheral portion of the surface of the sensor substrate 1
on the counter-stator side and the side surface portion
of the sensor substrate 1 on both sides of the notch 13,
and they are locked to the edge portions of the sensor
substrate 1 on both sides of the notch 13 (FIG. 8(b)). FIG.
6(b) illustrates contact surfaces 7l and 7m of the locking
portions 7b, which come into contact with the sensor sub-
strate 1. The contact surfaces 7l and 7m form an L-
shaped cross section. As illustrated in FIG. 8(b), the lock-
ing portions 7b are configured such that the end surfaces
thereof on the stator side are flush with the surface of the
sensor substrate 1 on the stator side.
[0037] The attaching legs 7c extend to the outer diam-
eter side from the locking portions 7b, respectively. As
will be described later, after the lead lead-out part 8 is
attached to the power-supply-lead retaining part 7, legs
9c of the sensor-lead retaining part 9 are fitted into the
space between the attaching legs 7c and the base portion
7a, whereby the sensor-lead retaining part 9 is attached
to the power-supply-lead retaining part 7.
[0038] The legs 7d extend toward the bearing through
hole 15 respectively from both ends of the base portion
7a on the inner diameter side (the bearing through hole
15 side). The locking portions 7e are provided such that
they are integral with, for example, the tip portions of the
legs 7d. The locking portions 7e are hooked and locked
to the notch 16, which extends in the axial direction and
is provided in the bearing through hole 15.
[0039] The locking portions 7b and 7e are attached to
the sensor substrate 1 in such a manner, whereby the
power-supply-lead retaining part 7 is attached to the sen-
sor substrate 1.
[0040] In a state where the power-supply-lead retain-
ing part 7 is attached to the sensor substrate 1, substrate
pressing portions 7i, which are parts of the legs 7d on
the side on which the locking portions 7e are provided,
are disposed on both sides of the board-in-connector dis-
posing portion 11 and they are in contact with the surface
of the sensor substrate 1 on the stator side and presses
on the sensor substrate 1 (FIG. 6(a) and FIG. 8). The
locking portions 7b and 7e are attached to the sensor
substrate 1 and the substrate pressing portions 7i of the
legs 7d press on the sensor substrate 1 from the stator
side; therefore, the sensor substrate 1 is sandwiched by
the locking portions 7b and the substrate pressing por-
tions 7i. Thus, the power-supply-lead retaining part 7 can
be prevented from being displaced in the axial direction.
Therefore, the manufacturing quality is improved and
thus the quality of the product is improved.

[0041] In a state where the power-supply-lead retain-
ing part 7 is attached to the sensor substrate 1, fitting
portions 7j, which are parts of the legs 7d on the side on
which the base portion 7a is provided, are fitted into the
notch 13 (FIG. 6(a) and FIG. 8). By fitting the fitting por-
tions 7j of the legs 7d into the notch 13 of the sensor
substrate 1, the power-supply-lead retaining part 7 can
be prevented from being displaced in the direction or-
thogonal to the lead lead-out direction (radial direction).
Therefore, the manufacturing quality is improved and
thus the quality of the product is improved.
[0042] The locking portions 7e are disposed in the
notch 16, which communicates with the bearing through
hole 15. With this configuration, the locking portions 7e
are located such that the wiring pattern on the sensor
substrate 1 is least hindered. Therefore, this configura-
tion is useful for routing the wiring pattern on the sensor
substrate 1.
[0043] The core-metal-end-surface contact portions
7h are provided at the tip portions of the legs 7d. As will
be described later, the core-metal-end-surface contact
portions 7h are portions that come into contact with the
core-metal end surface of a mold for the stator 61.
[0044] The pair of attaching portions 7g lock a pair of
legs 8d of the lead lead-out part 8. Accordingly, the lead
lead-out part 8 is attached to the power-supply-lead re-
taining part 7.
[0045] FIG. 7(a) is a plan view of the lead lead-out part
8 when viewed from the stator side, FIG. 7(b) is a side
view of the lead lead-out part 8, and FIG. 7(c) is a plan
view of the lead lead-out part 8 when viewed from the
counter-stator side.
[0046] As illustrated in FIG. 7, the lead lead-out part 8
includes a planar base portion 8a and the pair of legs 8d.
The legs 8d are provided on both ends of the base portion
8a on the inner diameter side (the bearing through hole
15 side) and extend in the axial direction and toward the
stator side.
[0047] The base portion 8a is planar and includes a
plurality of grooves 8c for retaining the sensor leads 3 on
the surface on the counter-stator side and three grooves
8b for retaining the power supply leads 2 on the surface
on the stator side. The number of the sensor leads 3 to
be drawn out is, for example, two or more, i.e., equal to
the number of the grooves 8c.
[0048] As illustrated in FIG. 8(b), the lead lead-out part
8 is moved in the direction indicated by the arrow and
thus the legs 8d are fitted and locked into the attaching
portions 7g of the power-supply-lead retaining part 7,
whereby the lead lead-out part 8 is attached to the power-
supply-lead retaining part 7.
[0049] FIG. 9(a) is a plan view of the sensor-lead re-
taining part 9 when viewed from the stator side; FIG. 9(b)
is a side view of the sensor-lead retaining part 9; and
FIG. 9(c) is a plan view of the sensor-lead retaining part
9 when viewed from the counter-stator side. The sensor-
lead retaining part 9 includes a base portion 9a, which is
a sensor-lead retaining portion, and the pair of legs 9c.
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[0050] The base portion 9a is planar and includes a
plurality of grooves 9b for retaining the sensor leads 3
on the surface on the stator side.
[0051] The legs 9c are respectively provided on both
ends of the base portion 9a on the inner diameter side
(the bearing through hole 15 side) and each have an L-
shape that extends to the stator side and then extends
to the inner diameter side (the bearing through hole 15
side).
[0052] The legs 9c of the sensor-lead retaining part 9
are fitted into the space between the attaching legs 7c
and the base portion 7a of the power-supply-lead retain-
ing part 7 to which the lead lead-out part 8 is attached,
whereby the sensor-lead retaining part 9 is attached to
the power-supply-lead retaining part 7.
[0053] In this case, the portions of the legs 9c extending
to the inner diameter side (the bearing through hole 15
side) press on the surface of the sensor substrate 1 on
the stator side; therefore, the sensor substrate 1 can be
prevented from being displaced in the axial direction.
Therefore, the manufacturing quality is improved and
thus the quality of the product is improved.
[0054] As illustrated in FIG. 10, after the power supply
leads 2 are routed from the power-supply-lead board-in
connector 4 to the notches 14 for the power supply leads
to escape therethrough such that they bypass the bearing
through hole 15, the power supply leads 2 pass through
the notches 14 for the power supply leads to escape
therethrough, are routed between the legs 7d of the pow-
er-supply-lead retaining part 7 on the stator side of the
sensor substrate 1, and are retained such that they are
sandwiched between the base portion 8a of the lead lead-
out part 8 and the base portion 7a of the power-supply-
lead retaining part 7 so as to be drawn out from the lead
lead-out portion.
[0055] Furthermore, the sensor leads 3 are drawn out
linearly in the radial direction from the sensor-lead board-
in connector 5 toward the lead lead-out portion.
[0056] The notches 14 for the power supply leads to
escape therethrough are disposed outside the range that
is occupied by the sensor lead 3 group. In other words,
the length between the notches 14 is larger than the width
occupied by the sensor lead 3 group and thus the notches
14 are disposed outside the range that is occupied by
the sensor lead 3 group in a state where the sensor lead
3 group is routed. Accordingly, the power supply leads 2
can pass through the notches 14 without being hindered
by the sensor lead 3 group. With such a configuration,
routing of the power supply leads 2 is facilitated. There-
fore, the manufacturing cost is reduced.
[0057] The power supply leads 2 can be routed by set-
ting the notch 13 in the lead lead-out portion to be larger
than the width occupied by the sensor lead 3 group. How-
ever, for example, when the notch 13 cannot be made
large because the sensor substrate 1 is small or when
the lead lead-out part 8 needs to be made as small as
possible, provision of the notches 14 for the power supply
leads to escape therethrough is effective.

[0058] In the present embodiment, the power supply
leads 2 are routed such that they are separated into two
groups. Accordingly, the notches 14 for the power supply
leads to escape therethrough are provided on both sides
of the notch 13 in the lead lead-out portion. However,
when all of the three power supply leads 2 are collectively
routed clockwise or counterclockwise, it is satisfactory if
the notch 14 for the power supply leads to escape there-
through is provided only on one side of the notch 13.
[0059] As illustrated in FIG. 11, when viewed in plan
from the counter-stator side, the sensor leads 3 are laid
on the power supply leads 2, which are routed to the
stator side of the sensor substrate 1 via the notches 14
for the power supply leads to escape therethrough. With
such a configuration, the movement of the power supply
leads 2 in the axial direction is restricted by the sensor
leads 3 in the lead lead-out portion; therefore, the power
supply leads 2 can be prevented from being exposed to
the outside when molding is performed. Therefore, the
manufacturing quality is improved.
[0060] Furthermore, the legs 9c of the sensor-lead re-
taining part 9 are fitted into the space between the at-
taching legs 7c and the base portion 7a of the power-
supply-lead retaining part 7 by moving the sensor-lead
retaining part 9 in the direction indicated by the arrow in
FIG. 10, thereby attaching the sensor-lead retaining part
9 to the power-supply-lead retaining part 7. Accordingly,
the sensor leads 3 are retained such that they are sand-
wiched between the lead lead-out part 8 and the sensor-
lead retaining part 9 and the sensor leads 3 are drawn
out from the lead lead-out portion.
[0061] In such a manner, attachment of the power sup-
ply leads 2 and the sensor leads 3 to the sensor substrate
1 is completed (FIG. 11).
[0062] As illustrated in FIG. 12, the sensor substrate 1
to which the power supply leads 2 and the sensor leads
3 are attached is attached to the stator 61. When being
attached, the pins 64 of the insulating portion 63 are in-
serted into the pin through holes 18 (FIG. 2) in the sensor
substrate 1 and the pin through holes 28 (FIG. 4) in the
substrate pressing part 6 so as to be positioned. When
the sensor substrate 1 is disposed, the power supply ter-
minals 66 attached to the insulating portion 63 are insert-
ed into the terminal through holes 19 (FIG. 2) in the sensor
substrate 1. Then, the pins 64 exposed from the substrate
pressing part 6 are thermally welded (welded portions 71
in FIG. 1) and furthermore, the power supply terminals
66 exposed from the sensor substrate 1 are soldered
(soldered portions 70 in FIG. 1), whereby the stator as-
sembly 60 in which the sensor substrate 1 is attached
illustrated in FIG. 1 is completed.
[0063] FIG. 13 illustrates the outline of a molded stator
100. The molded stator 100 is obtained by setting the
stator assembly 60 (FIG. 1) in a mold and molding the
molded stator 100 from a mold resin, such as BMC (Bulk
Molding Compound). In other words, the molded stator
100 includes a mold resin portion 90 covering the stator
61.

11 12 



EP 3 062 423 B1

8

5

10

15

20

25

30

35

40

45

50

55

[0064] When the stator assembly 60 is set in the mold,
the core-metal-end-surface contact portions 7h provided
on the legs 7d of the power-supply-lead retaining part 7
come into contact with the end surface of the metal core
of the mold and moreover the end surfaces of the pro-
jections of the substrate pressing projections 25 and the
pins 26 of the substrate pressing part 6 extending to the
counter-stator side come into contact with the end sur-
face of the mold that is opposite to the openings of the
mold. Accordingly, the sensor substrate 1 can be pre-
vented from being deformed because of the resin pres-
sure during molding. Therefore, the quality can be im-
proved.
[0065] FIG. 14 illustrates the configuration of a molded
electric motor 200 in cross section. The molded electric
motor 200 includes the rotor 101, which includes a shaft
102; the bearings 103 attached to the shaft 102; the mold-
ed stator 100; and a bracket 104 press-fitted into the
molded stator 100. FIG. 14 also illustrates components
of the molded stator 100, such as the stator 61 and the
sensor substrate 1. In the present embodiment, an ex-
planation has been given of the molded stator 100 and
the molded electric motor 200; however, the present em-
bodiment can be applied to the stator 61 that is not mold-
ed and an electric motor that includes the stator 61 that
is not molded.
[0066] As described above, according to the present
embodiment, the power-supply-lead retaining part 7 in-
cludes the pair of legs 7d, which extend toward the bear-
ing through hole 15; the pair of locking portions 7e pro-
vided on the pair of legs 7d and locked to the edge portion
of the bearing through hole 15; and the pair of locking
portions 7b, which are locked to the edge portions of the
sensor substrate 1 on both sides of the notch 13.
[0067] With such a configuration, the power-supply-
lead retaining part 7 can be easily attached to the sensor
substrate 1. Therefore, it is possible to obtain a lead lead-
out portion having a structure that is easy to assemble
and that reduces the costs.
[0068] In the present embodiment, the power-supply-
lead retaining part 7 includes the pair of legs 7d, the pair
of locking portions 7e, and the pair of locking portions
7b; however, the sensor-lead retaining part 9 may include
the pair of legs 7d, the pair of locking portions 7e, and
the pair of locking portions 7b. Moreover, in the present
embodiment, the pair of legs 7d, the pair of locking por-
tions 7e, and the pair of locking portions 7b are provided;
however, the configuration may be such that only any
one of the legs 7d of the pair, only any one of the locking
portions 7e of the pair, and only any one of the locking
portions 7b of the pair are provided.
[0069] The structure of the power-supply-lead retain-
ing part 7 is applied to the sensor substrate 1 that includes
the bearing through hole 15 and the notches 13 and 16,
and this structure can be applied regardless of the loca-
tions at which the power-supply-lead board-in connector
4 and the sensor-lead board-in connector 5 are disposed.
For example, even when the power-supply-lead board-

in connector 4 is disposed on the surface of the sensor
substrate 1 on the stator side and the sensor-lead board-
in connector 5 is disposed on the surface of the sensor
substrate 1 on the counter-stator side, the above struc-
ture can be applied as long as the power supply leads 2
and the sensor leads 3 can be routed.
[0070] Moreover, in the present embodiment, the sen-
sor substrate 1 provided with the bearing through hole
15 is attached to one end of the stator 61; the sensor-
lead board-in connector 5 is disposed between the bear-
ing through hole 15 and the notch 13 on the surface of
the sensor substrate 1 on the counter-stator side; and
the power-supply-lead board-in connector 4 is disposed
at a position facing the sensor-lead board-in connector
5 with the bearing through hole 15 therebetween on the
surface of the sensor substrate 1 on the counter-stator
side.
[0071] With such a configuration, even when the outer
diameter of the stator 61 is small and the size of the sen-
sor substrate 1 is restricted, and thus, for example, it is
difficult to dispose the power-supply-lead board-in con-
nector 4 on the surface of the sensor substrate 1 on the
stator side, the power supply leads 2 and the sensor leads
3 can still be routed.
[0072] Furthermore, the sensor leads 3 are routed lin-
early to the lead lead-out portion, whereas the power
supply leads 2 are routed such that they bypass the bear-
ing through hole 15; therefore, routing of the power supply
leads 2 and the sensor leads 3 is facilitated.
[0073] Therefore, according to the present embodi-
ment, routing is facilitated, the costs are reduced, and
lead routing is realized that can be applied regardless of
the outer diameter of the stator.
[0074] Other effects of the present embodiment are as
already described with the description of the configura-
tion.
[0075] Lead routing inclusive of the structure of the
lead lead-out portion described in the present embodi-
ment can also be applied to the configuration in which a
stator is not molded. In other words, the present embod-
iment can also be applied to a stator that is not molded
and an electric motor that includes the stator that is not
molded. Furthermore, it is possible to provide electric ap-
paratuses in which such an electric motor is installed.

Second Embodiment.

[0076] FIG. 15 is a diagram illustrating an example of
the configuration of an air conditioner according to the
present embodiment. An air conditioner 210 according
to the present embodiment includes an indoor unit 201
and an outdoor unit 202 connected to the indoor unit 201.
The outdoor unit 202 includes an air blower in which a
molded electric motor 200a is installed. The indoor unit
201 also includes an air blower in which a molded electric
motor 200b is installed. The molded electric motors 200a
and 200b are both molded electric motors described in
the first embodiment.
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[0077] According to the present embodiment, by in-
stalling, in the air conditioner 210, the electric motor in
the first embodiment, which is low in cost, is of good qual-
ity, is easily routed, and realizes easy lead routing, the
cost of the air conditioner 210 can be reduced and the
quality of the air conditioner 210 can be improved.
[0078] The electric motor in the first embodiment can
also be installed in electric apparatuses other than the
air conditioner. Even in such a case, effects similar to
those in the present embodiment can be obtained.

Industrial Applicability

[0079] The present invention is useful as a stator, an
electric motor, and an air conditioner.

Reference Signs List

[0080] 1 sensor substrate, 2, 2a to 2c power supply
lead, 3 sensor lead, 4 power-supply-lead board-in con-
nector, 5 sensor-lead board-in connector, 6 substrate
pressing part, 7 power-supply-lead retaining part, 7a
base portion, 7b, 7e locking portion, 7c attaching leg, 7d
leg, 7f groove, 7g attaching portion, 7h core-metal-end-
surface contact portion, 7i substrate pressing portion, 7j
fitting portion, 71, 7m contact surface, 8 lead lead-out
part, 8a base portion, 8b, 8c groove, 8d leg, 9 sensor-
lead retaining part, 9a base portion, 9b groove, 9c leg,
10, 11 board-in-connector disposing portion, 12 hole IC,
13, 14, 16, 20 notch, 15 bearing through hole, 17, 18, 28
pin through hole, 19 terminal through hole, 25 substrate
pressing projection, 26 pin, 27 connection part, 29 leg,
60 stator assembly, 61 stator, 62 stator core, 63 insulating
portion, 64 pin, 65 neutral point terminal, 66 power supply
terminal, 67 teeth, 68 coil, 70 soldered portion, 71 welded
portion, 90 mold resin portion, 100 molded stator, 101
rotor, 102 shaft, 103 bearing, 104 bracket, 200, 200a,
200b molded electric motor, 201 indoor unit, 202 outdoor
unit, 210 air conditioner.

Claims

1. An electric motor (200) comprising:

a sensor substrate (1) attached to one end of a
stator core (62) in an axial direction of the stator
core (62), the sensor substrate (1) being provid-
ed with a bearing through hole (15) for allowing
a bearing (103) of a rotor (101) to pass and being
provided with a notch (13) on a periphery, the
notch (13) being used for leading out a lead (2,3);
and
a lead retaining part (7) attached to the sensor
substrate (1) and retaining the lead (2,3), char-
acterized in that
the lead retaining part (7) includes

a leg (7d) extending toward the bearing
through hole (15),
a first locking portion (7e) provided on the
leg (7d)and locked to an edge portion of the
bearing through hole (15), and
a second locking portion (7b) locked to an
edge portion of the notch (13).

2. The electric motor (200) according to claim 1, where-
in the leg (7d) includes a substrate pressing portion
(7i) that comes into contact with a surface on a stator
core side of the sensor substrate (1) and presses on
the surface.

3. The electric motor (200) according to claim 2, where-
in the leg (7d) includes a fitting portion (7j) that is
fitted into the notch (13).

4. The electric motor (200) according to claim 3, where-
in

the lead is a power supply lead (2),
the lead retaining part is a power-supply-lead
retaining part (7),
the notch (13) is used also for leading out a sen-
sor lead (3),
a sensor-lead board-in connector (5) to which
the sensor lead (3) is connected and a power-
supply-lead board-in connector (4) to which the
power supply lead (2) is connected are disposed
on the sensor substrate (1),
the sensor-lead board-in connector (5) is dis-
posed between the bearing through hole (15)
and the notch on the surface on an opposite side
of the stator core side of the sensor substrate,
and
the power-supply-lead board-in connector (4) is
disposed on the surface on an opposite side of
the stator core side of the sensor substrate (1)
such that the power-supply-lead board-in con-
nector (4) faces the sensor-lead board-in con-
nector with the bearing through hole there be-
tween.

5. The electric motor (200) according to claim 4, where-
in the power supply lead (2) is separated into two
groups and routed to the notch (13) along a periphery
of the bearing through hole (15).

6. The electric motor (200) according to claim 5, further
comprising a substrate pressing part (6) attached to
the surface on an opposite side of the stator core
side of the sensor substrate (1), the substrate press-
ing part (6) including a plurality of substrate pressing
projections (25) that come into contact with the sen-
sor substrate (1) and press on the sensor substrate
(1), wherein
the power supply lead (2) is routed by being guided
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by the substrate pressing projections (25) disposed
on the periphery of the bearing through hole (15).

7. The electric motor (200) according to claim 6, where-
in the substrate pressing part (6) includes a plurality
of pins (26) that are inserted into a plurality of pin
through holes (17) provided in the sensor substrate
(1).

8. The electric motor (200) according to claim 5, further
comprising a pair of notches (14) for the power sup-
ply lead (2) to escape therethrough on a bearing
through hole side of the notch (13) and on both ends
of the notch in a direction orthogonal to a radial di-
rection of the stator core (62), wherein

the power supply lead (2) is routed from the pow-
er-supply-lead board-in connector (4) to the
notches for the power supply lead (2) to escape
therethrough such that the power supply lead
bypasses the bearing through hole (15) and is
then routed to the stator core side of the sensor
substrate (1) through the notches for the power
supply lead to escape therethrough, and
when viewed in plan from a side opposite to the
stator core side, the sensor lead (3) is laid on
the power supply lead (2) that is routed to the
stator core side of the sensor substrate via the
notches for the power supply lead to escape
therethrough.

9. The electric motor (200) according to claim 8, where-
in

a plurality of sensor leads (3) are connected to
the sensor-lead board-in connector (5),
a length between the notches (14) for the power
supply lead (2) to escape therethrough is larger
than a width occupied by the sensor leads, and
the notches (14) for the power supply lead to
escape therethrough are disposed outside a
range that is occupied by the sensor leads (3).

10. An air conditioner (210) comprising the electric motor
(200a, 200b) according to any one of claims 1 to 9.

11. An electric apparatus comprising the electric motor
(200) according to any one of claims 1 to 9.

Patentansprüche

1. Elektromotor (200), der aufweist:

ein Sensorsubstrat (1), das an einem Ende ei-
nes Statorkerns (62) in einer Axialrichtung des
Statorkerns (62) befestigt ist, wobei das Sensor-
substrat (1) mit einem Lagerdurchgangsloch

(15) versehen ist, um zuzulassen, dass ein La-
ger (103) eines Rotors (101) hindurchgeht, und
mit einer Kerbe (13) auf einem Umfang verse-
hen ist, wobei die Kerbe (13) verendet wird, um
ein Kabel (2, 3) herauszuführen; und
einen Kabelfesthalteteil (7), der an dem Sensor-
substrat (1) befestigt ist und das Kabel (2, 3)
festhält, dadurch gekennzeichnet, dass
der Kabelfesthalteteil (7) umfasst:

ein Bein (7d), das sich in Richtung des La-
gerdurchgangslochs (15) erstreckt,
einen ersten Verriegelungsabschnitt (7e),
der auf dem Bein (7d) bereitgestellt ist und
mit einem Randabschnitt des Lagerdurch-
gangslochs (15) verriegelt ist, und
einen zweiten Verriegelungsabschnitt (7b),
der mit einem Randabschnitt der Kerbe (13)
verriegelt ist.

2. Elektromotor (200) nach Anspruch 1, wobei das Bein
(7d) einen Substratdruckabschnitt (7i) umfasst, der
in Kontakt mit einer Oberfläche auf einer Statorkem-
seite des Sensorsubstrats (1) kommt und auf die
Oberfläche drückt.

3. Elektromotor (200) nach Anspruch 2, wobei das Bein
(7d) einen Passabschnitt (7j) umfasst, der in die Ker-
be (13) eingepasst ist.

4. Elektromotor (200) nach Anspruch 3, wobei
das Kabel ein Stromversorgungskabel (2) ist,
der Kabelfesthalteteil ein Stromversorgungskabel-
festhalteteil (7) ist,
die Kerbe (13) auch verwendet wird, um ein Sensor-
kabel (3) herauszuleiten,
ein Sensorkabel-Leiterplattenverbinder (5), mit dem
das Sensorkabel (4) verbunden ist, und ein Strom-
versorgungskabel-Leiterplattenverbinder (4), mit
dem das Stromversorgungskabel (2) verbunden ist,
welche auf dem Sensorsubstrat (1) angeordnet sind,
wobei der Sensorkabel-Leiterplattenverbinder (5)
zwischen dem Lagerdurchgangsloch (15) und der
Kerbe auf der Oberfläche auf einer entgegengesetz-
ten Seite zu der Statorkemseite des Sensorsubstrats
angeordnet ist, und
wobei der Stromversorgungskabel-Leiterplattenver-
binder (4) auf der Oberfläche auf einer entgegenge-
setzten Seite zu der Statorkemseite des Sensorsub-
strats (1) angeordnet ist, so dass der Stromversor-
gungskabel-Leiterplattenverbinder (4) dem Sensor-
kabel-Leiterplattenverbinder mit dem Lagerdurch-
gangsloch zwischen ihnen zugewandt ist.

5. Elektromotor (200) nach Anspruch 4, wobei das
Stromversorgungskabel (2) in zwei Gruppen ge-
trennt ist und entlang eines Umfangs des Lager-
durchgangslochs (15) zu der Kerbe (13) zugeführt
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ist.

6. Elektromotor (200) nach Anspruch 5, der ferner ei-
nen Substratdruckteil (6) aufweist, der an der Ober-
fläche auf einer entgegengesetzten Seite zu der Sta-
torkemseite des Sensorsubstrats (1) befestigt ist,
wobei der Substratdruckteil (6) mehrere Substrat-
druckvorsprünge (25) umfasst, die in Kontakt mit
dem Sensorsubstrat (1) kommen und auf das Sen-
sorsubstrat (1) drücken, wobei
das Stromversorgungskabel (2) zugeführt wird, in-
dem es von den Substratdruckvorsprüngen (25), die
auf dem Umfang des Lagerdurchgangslochs (15)
angeordnet sind, geführt wird.

7. Elektromotor (200) nach Anspruch 6, wobei der Sub-
stratdruckteil (6) mehrere Stifte (26) umfasst, die in
mehrere Stiftdurchgangslöcher (17) eingesetzt sind,
die in dem Sensorsubstrat (1) bereitgestellt sind.

8. Elektromotor (200) nach Anspruch 5, der ferner ein
Paar von Kerben (14) aufweist, damit das Stromver-
sorgungskabel (2) auf einer Lagerdurchgangsloch-
seite der Kerbe (13) und auf beiden Enden der Kerbe
in eine Richtung orthogonal zu einer Radialrichtung
des Statorkerns (62) durch sie hindurch austritt, wo-
bei das Stromversorgungskabel (2) von dem Strom-
versorgungskabel-Leiterplattenverbinder (4) zu den
Kerben zugeführt wird, damit das Stromversor-
gungskabel (2) durch diese austritt, so dass das
Stromversorgungskabel das Lagerdurchgangsloch
(15) umgeht und dann durch die Kerben zu der Sta-
torkemseite des Sensorsubstrats (1) zugeführt wird,
damit das Stromversorgungskabel durch diese aus-
tritt, und
der Sensorkopf (3) in einer Draufsicht von einer Seite
entgegengesetzt zu der Statorkemseite gesehen auf
das Stromversorgungskabel (2) gelegt ist, das über
die Kerben zu der Statorkemseite des Sensorsubst-
rats zugeführt wird, damit das Stromversorgungska-
bel durch sie austritt.

9. Elektromotor (200) nach Anspruch 8, wobei
mehrere Sensorkabel (3) mit dem Sensorkabel-Lei-
terplattenverbinder (5) verbunden sind,
eine Länge zwischen den Kerben (14), damit das
Stromversorgungskabel (2) austritt, größer als eine
Breite, die von den Sensorkabeln belegt wird, ist, und
die Kerben (14), damit das Stromversorgungskabel
durch sie austritt, außerhalb eines Bereichs ange-
ordnet sind, der von den Sensorkabeln (3) belegt
wird.

10. Klimaanlage (210), die den Elektromotor (200a,
200b) nach einem der Ansprüche 1 bis 9 aufweist.

11. Elektrische Vorrichtung, die den Elektromotor (200)
nach einem der Ansprüche 1 bis 9 aufweist.

Revendications

1. Moteur électrique (200) comprenant :

un substrat de capteur (1) fixé à une extrémité
d’un noyau de stator (62) dans une direction
axiale du noyau de stator (62), le substrat de
capteur (1) étant pourvu d’un trou traversant de
palier (15) pour permettre à un palier (103) d’un
rotor (101) de passer et étant pourvu d’une en-
coche (13) sur une périphérie, l’encoche (13)
étant utilisée pour sortir un fil (2, 3) ; et
une partie de retenue de fil (7) fixée au substrat
de capteur (1) et retenant le fil (2, 3), caractérisé
en ce que
la partie de retenue de fil (7) inclut
une jambe (7d) s’étendant vers le trou traversant
de palier (15),
une première portion de verrouillage (7e) prévue
sur la jambe (7d) et verrouillée à une portion de
bord du trou traversant de palier (15), et
une seconde portion de verrouillage (7b) ver-
rouillée à une portion de bord de l’encoche (13).

2. Moteur électrique (200) selon la revendication 1,
dans lequel la jambe (7d) inclut une portion d’appui
de substrat (7i) qui vient en contact avec une surface
sur un côté de noyau de stator du substrat de capteur
(1) et appuie sur la surface.

3. Moteur électrique (200) selon la revendication 2,
dans lequel la jambe (7d) inclut une portion d’ajus-
tement (7j) qui est ajustée dans l’encoche (13).

4. Moteur électrique (200) selon la revendication 3,
dans lequel
le fil est un fil d’alimentation électrique (2),
la partie de retenue de fil est une partie de retenue
de fil d’alimentation électrique (7),
l’encoche (13) est également utilisée pour sortir un
fil de capteur (3),
un connecteur à carte insérée de fil de capteur (5)
auquel le fil de capteur (3) est connecté et un con-
necteur à carte insérée de fil d’alimentation électri-
que (4) auquel le fil d’alimentation électrique (2) est
connecté sont disposés sur le substrat de capteur
(1),
le connecteur à carte insérée de fil de capteur (5)
est disposé entre le trou traversant de palier (15) et
l’encoche sur la surface sur un côté opposé du côté
de noyau de stator du substrat de capteur, et
le connecteur à carte insérée de fil d’alimentation
électrique (4) est disposé sur la surface sur un côté
opposé du côté de noyau de stator du substrat de
capteur (1) de sorte que le connecteur à carte insé-
rée de fil d’alimentation électrique (4) soit en regard
du connecteur à carte insérée de fil de capteur avec
le trou traversant de palier entre eux.
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5. Moteur électrique (200) selon la revendication 4,
dans lequel le fil d’alimentation électrique (2) est sé-
paré en deux groupes et acheminé vers l’encoche
(13) le long d’une périphérie du trou traversant de
palier (15).

6. Moteur électrique (200) selon la revendication 5,
comprenant en outre une partie d’appui de substrat
(6) fixée à la surface sur un côté opposé du côté de
noyau de stator du substrat de capteur (1), la partie
d’appui de substrat (6) incluant une pluralité de
saillies d’appui de substrat (25) qui viennent en con-
tact avec le substrat de capteur (1) et appuient sur
le substrat de capteur (1), dans lequel
le fil d’alimentation électrique (2) est acheminé en
étant guidé par les saillies d’appui de substrat (25)
disposées sur la périphérie du trou traversant de pa-
lier (15).

7. Moteur électrique (200) selon la revendication 6,
dans lequel la partie d’appui de substrat (6) inclut
une pluralité de broches (26) qui sont insérées dans
une pluralité de trous traversants de broche (17) pré-
vus dans le substrat de capteur (1).

8. Moteur électrique (200) selon la revendication 5,
comprenant en outre une paire d’encoches (14) pour
que le fil d’alimentation électrique (2) s’échappe à
travers celles-ci sur un côté de trou traversant de
palier de l’encoche (13) et sur les deux extrémités
de l’encoche dans une direction orthogonale à une
direction radiale du noyau de stator (62), dans lequel
le fil d’alimentation électrique (2) est acheminé de-
puis le connecteur à carte insérée de fil d’alimenta-
tion électrique (4) vers les encoches pour que le fil
d’alimentation électrique (2) s’échappe à travers cel-
les-ci de sorte que le fil d’alimentation électrique con-
tourne le trou traversant de palier (15) et soit ensuite
acheminé vers le côté de noyau de stator du substrat
de capteur (1) à travers les encoches pour que le fil
d’alimentation électrique s’échappe à travers celles-
ci, et
dans une vue en plan depuis un côté opposé au côté
de noyau de stator, le fil de capteur (3) est posé sur
le fil d’alimentation électrique (2) qui est acheminé
vers le côté de noyau de stator du substrat de capteur
via les encoches pour que le fil d’alimentation élec-
trique s’échappe à travers celles-ci.

9. Moteur électrique (200) selon la revendication 8,
dans lequel
une pluralité de fils de capteur (3) sont connectés au
connecteur à carte insérée de fil de capteur (5),
une longueur entre les encoches (14) pour que le fil
d’alimentation électrique (2) s’échappe à travers cel-
les-ci est plus grande qu’une largeur occupée par
les fils de capteur, et
les encoches (14) pour que le fil d’alimentation élec-

trique s’échappe à travers celles-ci sont disposées
en dehors d’une plage qui est occupée par les fils
de capteur (3).

10. Climatiseur (210) comprenant le moteur électrique
(200a, 200b) selon l’une quelconque des revendica-
tions 1 à 9.

11. Appareil électrique comprenant le moteur électrique
(200) selon l’une quelconque des revendications 1
à 9.
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