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soldered to a land 3 formed in a back side of the wire binding

board 2.

While the trfench 2a is formed in the inner or outer
circumference of the wire binding board 2, the invention is
notlimitedthereto. Theportionforinsertingtheendportion
25a of the coil 25 may be a through-hole penetrating the wire
binding board 2. However, the trench 2a is advantageous in
that the end portion of the coil 25 can be easily handled,
compared to the through-hole.

The wire binding board 2 having the land 3 where the
end portion 25a of the coil 25 is soldered is electrically
connected to the circuit board 1 through the connecting
terminal 4. That is, the coil 25 is electrically conducted
to the wiring pattern of the circuit board 1 through the wire
binding board 2 and the connecting terminal 4.

[0038]

Referring to FIG. 1, the frame 40 ismade of, for example,
aluminum, aluminum alloy, and the like. The motor 100 is
installed in the base portion of the inlet side of the frame
40. The frame 40 is formed integrally with the cylindrical
casing 30 and internally houses the impeller 10. The base

portion 22 and the casing 30 are connected to a radial spoke

43.

In addition, the inlet-side and outlet-side fringes of
the casing 30 are provided with flange portions 51 and 52,
respectively, for fixing the frame 40 to an electronic
apparatus and the like. Each of the flange portions 51 and
52 is provided to extend from the inlet and outlet sides of

each casing 30 to the outside of the impeller 10 in a radial
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direction. The flangeportions 51 and52areasquaremounting
member contiguous to the outer circumferential wall of the
casing 30. Screw holes 61 and 62 for fastening the mounting

screw are formed in four corners of each flange 51 and 52.

[Effects of Brushless Motor]

Next, effects of the brushless motor 100 according to
the present embodiment will be described with reference to

FIGS. 1 to 3.

The axial flow fan 200 having the brushless motor 100
according to the present embodiment is installed in a casing
of anelectronic apparatus and the likeby fastening a mounting
screw (not illustrated) to the screw hole 61 of the inlet-side
flange portion 51 or the screw hole 62 of the outlet-side

flange portion 52 through the casing.

For example, in a case where the axial flow fan 200 is
used as a cooling fan for a personal computer (PC), the
inlet-side flange portion 51 is mounted on a fan mounting
seat inside the casing of the PC. In addition, in a case where
the axial flow fan 200 according to the present embodiment
is used as a ventilation fan, the outlet-side flange portion
52 is mounted on a fringe of an opening on an inner wall of

a building.

According to the present embodiment, in a case where
ventilation control of the axial flow fan 200 changes, the
circuitboardlhavingawiringpatternforcontrol alsochanges.
Meanwhile, in a case where rotational performance of the motor
100 itself changes, the wire binding board 2 having the wire

binding pattern of the coil 25 changes.
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Intherelatedart, inacasewhererotational performance
of the motor 100 itself changes, it is difficult to change
the wire binding pattern of the coil without changing the
coil structure or the wiring structure of the connecting wire

to a conductor.

However, the brushless motor according to the present
embodiment electrically connects the circuit board 1 and the
end portion of the coil 25 using the connecting terminal 4
and the wire binding board 2 having the wire binding pattern
of the coil 25. Therefore, in the brushless motor 100
according to the present embodiment, it is possible to change
the wire binding pattern of the coil 25 in a simple manner
just by changing the wire binding board 2 without changing
the coil structure and handling of the connecting wire of

the coil 25,

That is, in the brushless motor 100 according to the
present embodiment, the end portion 25a of the coil 25 is
soldered to the land 3 of the wire binding board 2 (refer
to reference numeral 5 in FIG. 3), and the wire binding board
2 and the circuit board 1 are electrically conducted to each
other through the connecting terminal 4. Therefore, it is
not necessary to individually bind a plurality of connecting

wires of the coils 25.

In the brushless motor 100 according to the present
embodiment, it is possible to simplify and optimize a wire
binding work of the coil 25 and reduce a wire binding process

time and a manufacturing cost.
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While preferable embodiments of the present invention
have been described hereinbefore, they are Jjust for
descriptive purposes and are not intended to limit the scope
of the invention. Those skilled in the art would appreciate
that various changes, modifications, or alterations may be
possible without departing from the spirit and scope of the

invention.

While an outer rotor type brushless motor has been
described in the aforementioned embodiments, the invention
may also be applied to an inner rotor type brushless motor
without limitation. In the inner rotor type brushless motor,
the armature having the coil is used as an outer stator, and
the magnetic exciter having the permanent magnet is provided

as an 1nner rotor inside the stator.
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BRUSHLESS MOTOR

BACKGROUND

1. Technical Field

The present inventionrelates toabrushlgssmotor having
an improved coil wire binding structure ingide a slot of a

stator stack.
2. Description of Related Arts

A brushless motor includes an armature where a plurality
of coils is wound and a magnetic exciter having a permanent
magnet. Typically, an outer rotor type brushless motor is
employed in an axial flow fan such as a cooling fan. 1In the
outer rotor type brushless motor, an armature having a coil
is provided as an inner stator, and a magnetic exciter having
a permanent magnet is provided as an outer rotor in an outer

circumference of the stator.

The coil is housed in a plurality of slots formed in
the stator stack. For example, in the case of a stator stack
having twelve slots, it is necessary to route twenty four
connecting wires on a three-phase basis (u-phase, v-phase,
and w-phase). Therefore, a wire binding work for the
connecting wire of the coil becomes cumbersome and increases

a manufacturing cost.

In this regard, it is desirable to develop a technology
capable of simplifying and optimizing a coil wire binding

work. As a related art for a simple and efficient coil wire
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binding work, a technique is disclosed, in which each end
portion of a plurality of stator coils is commonly connected
to an electric conductor provided in an insulation cover of
the stator coie, so that the electric conductor is used as
a connecting wire and a print pattern (for example, refer

to JP 2001-327110 A).

In the technique disclosed in JP 2001-327110 A, the coil
wire binding work is simplified and optimized by using the
electric conductor provided in the insulation cover of the

stator core as a connecting wire and a print pattern.

However, in the technique disclosed in JP 2001-327110
A, it is difficult to change a wire binding pattern of the
coil without changing a coil structure or a wiring structure
of theconnectingwiretotheelectricconductor. Forexample,
in the brushless motor having twelve slots, twenty four
connecting wires are routed on a three-phase basis (u-phase,
v-phase, and w-phase). However, performance of the motor
rotation changes depending on a wiring pattern of the

connecting wire.

Therefore, in the technique disclosed in JP 2001-327110
A, it is necessary to change the coil structure or the wiring
structure to the electric conductor whenever a design of the
wiring pattern of the coil changes. This further causes

cumbersomeness of the coil wire binding work.
SUMMARY

In view of the aforementioned problems, the present

invention provides a brushless motor capable of reducing a
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wire binding process time and a manufacturing cost by

simplifying and optimizing the coil wire binding work.

In addition, the present invention provides a brushless
motor capable of changing the wire binding pattern of the
coil in a simple manner just by changing the wire binding
board without changing the coil structure and handling of

the connecting wire.

Accordingtoanaspect of the invention, thereisprovided
a brushless motor comprising a stator as an armature where
aplurality of coils is wound and a rotor as a magnetic exciter

having a permanent magnet.

An end portion of the coil housed in a slot of a stator
stack is inserted into a wire binding board having a wire
binding pattern of the coil, the end portion of the coil is
soldered to a land of the wire binding board, and the wire
bindingboardandthe circuit boardareelectrically conducted

to each other through a connecting terminal.

According to the present invention, the end portion of
the coil and the circuit board are electrically connected
to each other through the connecting terminal and the wire

binding board having the wire binding pattern of the coil.

Inthebrushlessmotor according tothe present invention,
it is not necessary to individually bind a plurality of
connecting wires of the coils. Therefore, it is possible to
simplify and optimize a coil wire binding work and reduce

a wire binding process time and a manufacturing cost.
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Inthebrushlessmotor according to the present invention,
it is possible to change the wire binding pattern of the coil
in a simple manner just by changing the wire binding board
without changing the coil structure and handing of the

connecting wire of the coil.
BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a cross-sectional view illustrating an axial
flow fan obtained by applying a brushless motor according
to the present embodiment;

FIG. 2 1is a cross-sectional view illustrating the
brushless motor according to the present embodiment;
and

FIG. 3 is across-sectional view illustratingmain parts
of a stator in the brushless motor according to the present

embodiment.

DETAILED DESCRIPTION

Hereinafter, a brushless motor according to the present
embodiment will Dbe described with reference to the

accompanying drawings.

In the brushless motor according to the present
embodiment, an end portion of a coil and a circuit board are
electrically connected to each other through a connecting
terminal and awirebindingboardhavingawire bindingpattern
of the coil. According to the present embodiment, it is
possible to provide a brushless motor capable of changing
the wire binding pattern of the coil in a simple manner just

by changing a wire binding board without changing a coil
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structure and handling of the connecting wire of the coil.

[Configuration of Brushless Motor]

First, an axial flow fan obtained by applying the
brushless motor according to the present embodiment will be
described with reference to FIGS. 1 and 2. FIG. 1 is a
Cross-sectional view illustrating an axial flow fan obtained
by applying the brushless motor according to the present
embodiment. FIG. 2 is a cross-sectional view illustrating

the brushless motor according to the present embodiment.

As illustrated in FIG. 1, the axial flow fan 200 is an
airblower that receives a fluid fromone side of the rotational
shaft 21 in an axial direction and discharges the fluid to
the other side in the axial direction by virtue of rotation
of an impeller 10 installed in a rotational shaft 21 of the
brushlessmotor (hereinafter, simply referredtoasa “motor”)
100. The axial flow fan 200 has a simple structure, so that
a static pressure is weak, but an air volume is large. For
example, the axial flow fan 200 is widely employed in various
fields such as a ventilation fan or a cooling fan of a personal

computer (PC).

The axial flow fan 200 includes an impeller 10 installed
in the rotational shaft 21 of the motor 100 and a venturi
casing (hereinafter, simply referred to as a “casing”) 30
that surrounds an outer circumference of the impeller 10 in
a radial direction. 1In addition, the axial flow fan 200 has
a frame 40 that supports a base portion 22 of the motor 100
and integrally supports the casing 30.

The impeller 10 has a cup-like hub portion 11 in the
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center. Around the hub portion 11, a plurality of blades is
integrally installed in a radial shape. Each blade 12 is
inclinedwith respect to the axial direction of the rotational

shaft 21.

As illustrated in FIGS. 1 and 2, inside the hub portion
11, the motor 100 is provided as a rotational driving unit
for the impeller 10. The motor 100 includes a stator 120 as
an armature where a plurality of coils 25 is wound and a rotor
as amagnetic exciter having a permanent magnet 24. The rotor
110 includes a rotor yoke 23 having an approximately cup-like
shape, arotational shaft 21 pressedlyinsertedintothecenter
of the rotor yoke 23, a permanent magnet 24, and the like.
The stator 120 includes a stator stack 26, a coil 25 housed
in a slot (not illustrated) of the stator stack 26, and the
like.

The rotor yoke 23 is inserted into the hub portion 11.
The permanent magnet 24 is fixed to the inner circumferential
surface of the rotor yoke 23. The rotor yoke 23 closes a
magnetic flux from a magnetic exciter and maximizes an
electromagnetic induction effect of the permanent magnet 24.
In addition, the rotor yoke 23 prevents peripherals of the
motor 100 from being influenced by a magnetic field caused

by electromagnetic induction.

Amaterial of the rotor yoke 23 may include, for example,
but not limited to, an iron-based magnetic material such as

a SC (carbon steel) material.

The rotational shaft 21 is rotatably supported by the

bearing 27. The bearing 27 is fixed tc an inner surface of
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a cylindrical bearing support 28. The bearing support 28 is

formed in the center of the base portion 22.

The stator stack 26 is fixed to an outer surface of the
bearing support 28. The stator stack 26 and the permanent

magnet 24 of the rotor yoke 23 face each other by interposing

a gap.

The stator stack 26 is formed by stacking a plurality
of thin ring-like metal plates in a thickness direction.
Preferably, amaterial of the metal plate of the stator stack
26 includes, for example, a silicon steel sheet to reconcile
performance and cost. Each metal plate of the stator stack

26isstackedbycoatinganinsulationmaterial suchasvarnish.

Teeth (not illustrated) are protrudingly provided in
the inner circumference side of the stator stack 26. Slots
as a concave portion for housing the coil 25 are dividingly
formed between the teeth. The slots are provided at an equal
interval alongacircumferential directionof the stator stack

26.

The surrounding of the coil 25 is enclosed with an
insulation material 6. As the insulation material 6, for

example, a synthetic resin is employed.

Next, a wire binding structure of the coil 25 in the
brushless motor 100 according to the present embodiment will
be described with reference to FIG. 3. The brushless motor
100 according to the present embodiment is characterized in
the wire binding structure of the coil 25. FIG. 3 is a

Cross-sectional view illustrating main parts of the stator
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in the brushless motor according to the present embodiment.

As illustratedin FIG. 3, thecircuit boardl is supported
on the base portion 22. A wiring pattern for controlling the
axial flow fan 200 (refer to FIG. 1) is formed in a circuit

bocard 1.

Awire binding board 2 is provided between a base portion
side of the coil 25 wound around the stator stack 26 and the
circuit board 1. The wire binding pattern of the coil 25 is
formed in the wire binding board 2. For example, in the case
of amotor having twelve slots, it isnecessary to route twenty
four connectingwiresonathree-phasebasis (u-phase, v-phase,
and w-phase). However, the wire binding board 2 has a wire
binding pattern for routing the connecting wires on a

three-phase basis.

The inner circumference of the wire binding board 2 is
supported by the insulation material 6. The insulation
material 6 that supports the wire binding board 2 is formed
by extending the insulation material 6 used to surroundingly

enclose the coil 25.

The inner or outer circumference of the wire binding
board 2 is providedwith a trench 2a. Accordingto the present
embodiment, the trench 2a is formed in the inner circumference

of the wire binding board 2.

An end portion 25a of the coil 25 housed in the slot
of the stator stack 26 is inserted into the trench 2a of the
wire binding board 2. The end portion 25a of the coil 25

inserted into the trench 2a of the wire binding board 2 is
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CLAIMS

1. A brushless motor, comprising:

a stator as an armature where a plurality of coils
is wound and a rotor as a magnetic exciter having a
permanent magnet,

wherein the brushless motor includes an impeller
installed in a rotational shaft of the brushless motor, a
casing surrounding an outer circumference of the impeller
in a radial direction, a frame integrally supporting the
casing, and a base portion supported by the frame,

an end portion of the coil housed in a slot of a
stator stack 1s inserted into a wire binding board having
a specific wire binding pattern of the coil,

the end portion of the coil is soldered to a land
of the wire binding board defining the specific wire
binding pattern of the coil, and

the wire Dbinding board and a circuit board
including a wiring pattern formed therein for controlling
the brushless motor are electrically conducted to each
other through a connecting terminal,

the wire binding board having an inner
circumference supported by an insulation material,

the insulation material is formed by extending an
insulation material that surroundingly encloses the coil,
and

the circuit Dboard 1is supported on the base
portion;

the wiring binding board and the circuit board
being distinct boards, offset from each other in an axial
direction of the motor and at least partially overlapping

in the axial direction;

- 13 -
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the connecting terminal extending in the axial
direction of the moto}, ends of the connecting terminal
connecting to the wiring binding board and the circuit
board to define a physical and electrical connection
between the wiring binding beocard and the circuit board;
and

the wiring binding board and the circuit boérd
being opposed to each other with only the connecting
terminal interposed between the wiring binding board and

the circuit board.

2. The brushless motor according to claim 1, wherein
the end portion of the coil is inserted into a trench
formed in an inner or outer circumference of the wire

binding board.

3. The brushless motor according to claim 1, further
comprising:

the wire binding board is a first wire binding
board and the specific wire binding pattern of the coil
is a first specific wire binding pattern of the coil;

a second wire binding board defining a second
specific wire binding pattern of the coil, the second
pattern being different than the first pattern; and

wherein the first and second wire binding board
can be exchanged to provide different specific wiring

patterns to the motor.

- 14 -
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