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(57) Abstract: Provided are a stator
for an aspiration motor, an aspiration
motor and an in-car sensor using the
same, in which a bobbin is integrally
formed with a stator, to thus use an
inexpensive insulation wire and enhance
a productivity and lower an inferiority
using an insert-molding technology.
The stator for the aspiration motor

i

includes a stator support plate, a support

boss which is vertically extended from
the central portion of the stator support
plate, a bobbin which is bent and formed
on the lateral surface of the support
[ | boss, and which is separated from the
B 2 upper side surface of the stator support
3o AL ’,\74»/7 plate, to thereby provide a space, and
] 7/ a stator coil which is formed by making
[/~—41a a wire wound in the space provided by
8| 1 the bobbin.
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[DESCRIPTION]

[Invention Title]

STATOR FOR ASPIRATION MOTOR, ASPIRATION MOTOR AND IN-CAR
SENSOR USING THE SAME

[Technical Field]

The present invention relates to a stator for an aspiration motor, an
aspiration motor and an in—-car sensor using the same, and more particularly,'to a
stator for an aspiration motor, an aspiration motor and an in—car sensor using the
same, in which processes which are apt to raise an inferiority and lower
productivity are simplified in a method of manufacturing a stator for a motor, to
thereby enhance productivity, while causes which increase an inferiority are

solved, to thereby lower an inferiority and to lower a productive unit cost.

[Background Art]

In general, an in—car sensor is provided to measure indoor temperature in a
car similarly to the purpose of providing a car indoor ventilator. The in-car
sensor is installed in the rear surface of a grill or an instrument panel of the car.
The in—car sensor employs an aspiration motor in order to inhale indoor air in the
car.

FIG. 1A is a plan view of a general aspiration motor, and FIG. 1B is a cross-
sectional view cut along a line X-X' of FIG. 1A.

FIGS. 1A and 1B illustrate an aspiration motor disclosed in the Korean

Utility—model Registration No. 296035, respectively. If electric power is
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supplied to a stator coil 3 in the aspiration motor, a rotor 4 is made to
rotate, in which the rotor 4 is located in the upper side of a stator 10, and includes
a magnet 4a.

In addition, if the rotor 4 is rotated, an impeller 2 which is integrated with
the rotor 4 is rotated in which a shaft 7 of the impeller 2 is supported by a sleeve 8
located at the center of the impeller 2. Therefore, air is inhaled from an inlet
formed at the upper surface of a housing 1 and discharged through an outlet
formed at the lateral surface of the housing 1, because of the revolution of the
impeller 2.

In addition, the stator coil is fixed to the upper portion of a stator support
plate 3a, and a back yoke 5 forming a magnetic circuit is fitted into a groove
formed at the rear surface of the stator support plate 3a. A control printed circuit
board (PCB) 6 which supplies a drive signal for the stator coil 3 is fixed on the
bottom of the stator support plates 3a. The control PCB 6 is also fixed to the
housing 1.

In addition, a boss 9 supports the sleeve 8, and a stopper 1a suppresses an
excessive rise of the impeller 2.

The aspiration motor employs a brushless direct—current (BLDC) motor
whose structure is simple and whose control performance is good. In particular,
the aspiration motor employs a disc-shaped brushless direct-current (BLDC)
motor of an axial gap structure having an air gap axially in order to make the
aspiration motor thinner and more compact.

In addition, a position detection hall element detects polarity of an S—pole
and an N-pole of the magnet rotor 4 and generates a switching signal of changing

over a drive electric current for the stator coil 3 in a conventional brushless
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direct—-current (BLDC) motor. By the way, since the position detection hall

element is expensive, the conventional brushless direct-current (BLDC) motor
employs a drive circuit having only one position detection hall element.

A method of manufacturing a stator for a general aspiration motor will be
briefly described below.

A thermosetting resin coated wire (for example, a copper wire) is used and
wound in a bobbinless method according to a desired form of a stator coil 3 (for
example, a triangular form or the like) and then thermally treated, to thus mold the
angular stator coil 3.

In addition, the stator coil 3 is seated into a groove which has been formed
when molding a stator support plate 3a, and the stator coil 3 is primarily fixed to
the stator support plate 3a, using an instantaneous adhesive. Then, ultra-violet
(UV) thermosetting resin is coated on a number of portions of the lateral surface of
the stator coil 3 (for example, three portions). Thereafter, the stator coil 3
coated with the ultra-violet (UV) thermosetting resin is dried using ultraviolet
rays and fixed to stator support plate 3a.

Then, a dead point preventive back yoke 5 is combined with the rear
surface of the stator support plate 3a. When combining the back yoke 5, a mutual
regular direction and position should be set up between the back yoke 5 and the
hall element. Otherwise, the hall element cannot detect polarity of the magnet 4a,
due to the dead point, to thus cause a bad starting phenomenon of the aspiration
motor.

That is, the back yoke 5 is formed of a hexagonal band, for example. A
groove for fixing the back yoke 5 is formed on the rear surface of the stator

support plate 3a. Then, the back yoke 5 is fixed to and fitted into the groove.
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The control PCB 6 is manually combined at a predetermined position so that a
mutual regular direction and position should be set up between the hall element
which is fixed on the control PCB 6 and the back yoke 5 which is fixed on the
stator support plate 3a. As a result, it is difficult to set up an accurate direction
and position of the back yoke 5 and the hall element.

In addition, the start/end wires of the stator coil 3 which has been fixed to
the stator support plate 3a are withdrawn. Then, the withdrawn start and end
wires are made to contact a printed circuit of the control PCB 6 which is combined
to the lower surface of the stator support plate 3a through a plurality of
throughholes formed on the stator support plate 3a, and are connected and fixed
thereto using a soldering method.

In addition, a bearing seat (not illustrated) which closely contacts a shaft 7
is inserted into the lower side of the central hole which is formed at the central
portion of the stator support plate 3a and into which the shaft 7 of the rotor 4 is
inserted, and then the shaft 7 is inserted thereinto.

Since the stator support plate 3a is molded using a bobbinless method in the
conventional aspiration motor shown in FIGS. 1A and 1B, ah expansive
thermosetting resin coated wire should be used. As a result, a manufacturing
cost of the conventional aspiration motor is risen. In addition, the stator 3 is
formed using processes of: winding and molding the stator coil 3; fixing and
bonding the lower surface of the stator coil 3 on the stator support plate 3a;
coating UV thermosetting resin on a number of portions of the lateral surface of
the stator coil 3; and drying using ultraviolet rays. As a result, the processes of
manufacturing the stator 10 are very complicated.

Further, the process of fixing the stator coil 3 to the stator support plate 3a,
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the process of withdrawing the start/end wires of the stator coil 3 and making the

withdrawn start/end wires contact the control PCB 6, and the process of inserting
the bearing seat are all accomplished manually. As a result, accuracy of an
assembly process drops, and productivity is also lowered.

Further, a mutual regular direction and position shall be set up between the
back yoke 5 and the hall element lest the hall element should not be positioned at
the dead point where the hall element does not detect polarity of the magnet 4a, so
as to not cause a bad starting phenomenon of the aspiration motor. However,
since the back yoke 5 is combined with the lower portion of the stator support
plate 3a and then combined with the control PCB 6 where the hall element is
located, a case frequently occurs that the back yoke 5 and the hall element cannot
be positioned at a respectively predetermined direction and position. As a result,
an inferiority increases at the time of manufacturing aspiration motors.

The Korean Utility-model Registration No. 296035 has proposed a method
of minimizing cogging noise and improving an assembly performance of a back
yoke in an aspiration motor. However, a stator for an aspiration motor and a
number of parts forming the aspiration motor are manually assembled and
manufactured. Accordingly, a proposal capable of solving the problem that an
accuracy and productivity are lowered has never been presented.

[Disclosure}
[Technical Problem]

To solve the above problems, it is an object of the present invention to
provide a stator for an aspiration motor, an aspiration motor and an in—car sensor
using the same, in which a bobbin is integrally formed on a stator support plate,

and a generally inexpensive insulation wire is used for and wound directly around
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the bobbin, to thereby simplify a process of manufacturing the stator for the
aspiration motor and enhance a productivity of the aspiration motor, as well as
lowering a manufacturing cost therefor.

It is another object of the present invention to provide a stator for an
aspiration motor, which is formed by minimizing manual processes such as a
process of molding a wound coil and a process of fixing the wound coil among
processes of forming the stator for the aspiration motor, to thereby enhance a
productivity of the stator and minimize an inferiority of the stator.

It is still another object of the present invention to provide an aspiration
motor, in which a hall element is inserted at a position to be set up according to a
direction of a magnetic circuit formed at a back yoke of a stator, to thus prevent a
bad starting phenomenon which occurs when the hall element cannot detect
polarity of a magnet.

It is yet another object of the present invention to provide an in—car sensor,
which increases productivity of an aspiration motor used in the in-car sensor
similarly to the purpose of providing a car indoor ventilator, and minimizes a
manufacturing cost and an inferiority of the aspiration motor, to thereby minimize
a manufacturing cost of the in—car sensor.

[Technical Solution]

To accomplish the above object of the present invention, according to an
aspect of the present invention, there is provided a stator for an aspiration motor,
the stator comprising:

a stator support plate;

a support boss which is vertically extended from the central portion of the

stator support plate;
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a bobbin which is bent and formed on the lateral surface of the support

boss, and which is separated from the upper side surface of the stator support
plate, to thereby provide a space; and

a stator coil which is formed by making a wire wound in the space provided
by the bobbin.

Preferably but not necessarily, the stator for the aspiration motor further
comprises: a bearing seat which is inserted into the stator support plate, and is
located at the lower portion of the central hole which is formed in the support boss,
to thereby isolate a sealing at the lower portion of the central hole; a back yoke
which is located on the outer circumference of the bearing seat and forms a
magnetic circuit; and a hall element whose position is set so as to be shifted by 1/4
from the corner of the back yoke and the boundary surface of polarity.

Preferably but not necessarily, the stator support plate is formed by
position-setting, inserting and molding at least one of the bearing seat, the back
yoke and the hall element, in an insert—-molding method using thermosetting resin.

Preferably but not necessarily, the stator for the aspiration motor further
comprises: a sleeve which is installed in the inside of the central hole formed in
the support boss and grease which is filled between the sleeve and the bearing
seat.

Preferably but not necessarily, a number of parts are fixed for preventing
an insulation wire from being loosened at a state where the insulation wire is
wound in the space provided by the bobbin.

Preferably but not necessarily, the stator support plate comprises a number
of terminal insertion holes which can be respectively combined with coil terminals

at one side portion of the stator support plate, in which each of the coil terminals
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comprises: a number of pins which are penetratively combined with the
terminal insertion holes, and which are soldered and connected to a control
printed circuit board (PCB) which is combined with the bottom surface of the
stator support plate; and a terminal having grooves which are respectively
extended from the pins in order to connect the start/end wires withdrawn from the
stator coil.

Thus, according to the present invention, the stator coil is not separately
fabricated when the stator for the aspiration motor is produced, nor the stator coil
i1s manually attached on the stator support plate using an adhesive but a wire is
wound in the space formed by the bobbin, to thereby form a stator coil using a
comparatively inexpensive insulation wire.

Further, manual processes in a conventional method of producing a stator,
that is, a process of adhering the stator coil on the stator support plate, and a
process of combining a back yoke are omitted, to thereby enhance a productivity
and lower an inferiority.

Still further, according to the present invention, the back yoke and the hall
element are inserted at positions which are set according to a direction of a
magnetic circuit, to thus injection-mold a stator in an insert-molding method, and
prevent a bad starting phenomenon which may occur when a hall element cannot
detect polarity of a magnet by a dead point.

Still further, a handwork which is difficult to withdraw the wires in order to
connect the stator coil to the control PCB, and to connect the withdrawn wires with
the control PCB via the throughholes is omitted, the wires are easily wound the
terminals using a plurality of coil terminals, and the penetrated pins are soldered

and connected with the PCB, to thereby enhance a productivity.



10

15

20

25

WO 2008/123736 PCT/KR2008/001978

. 9
According to another aspect of the present invention, there is also

provided a stator for an aspiration motor, the stator comprising:

a stator support plate in which a bearing seat in which a number of terminal
insertion holes are formed in first and second areas, respectively, and whose
position is set up at the lower portion of the central portion thereof, a back yoke
which is located on the outer circumference of the bearing seat and a hall element
are inserted at predetermined positions according to a magnetic circuit formed by
the back yoke;

a support boss which is vertically extended from the central portion of the
stator support plate;

a bobbin which is bent and formed on the lateral surface of the support boss,
and which is integrated with the stator support plate, to thereby provide a space in
which a wire is wound;

a stator coil which is formed by making a wire wound in the space provided
by the bobbin; and

a control printed circuit board (PCB) which is combined with the bottom
surface of the stator support plate and supplies a drive signal to the stator coil.

Preferably but not necessarily, the stator for the aspiration motor further
comprises a pair of coil terminals at the upper portion of which start and end wires
withdrawn from the stator coil are fixed, and at the lower portion of which the
respective terminal insertion holes are combined and the control PCB is connected.

According to still another aspect of the present invention, there' is also
provided an aspiration motor comprising:

a rotor in which an impeller and a shaft are integrally formed with a magnet,

and which inhales and exhales air according to rotation of the magnet and the
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impeller; and

a stator which comprises a stator coil whose shaft is rotatably combined
with the central portion of the support boss which is vertically extended from the
central portion of the stator support plate opposing the rotor, and which is wound
around a bobbin which is bent and extended on the lateral surface of the support
boss.

Preferably but not necessarily, the stator comprises: a circular bearing seat
which is located at the lower portion of the central hole formed in the support
boss; a hexagonal back yoke which is located on the outer circumference of the
bearing seat and which forms a magnetic circuit; and a hall element whose position
is set up according to the magnetic circuit.

Preferably but not necessarily, the stator is integrally formed by injection-
molding at least one of the bearing seat, the back yoke and the hall element, in an
insert—molding method on the stator support plate.

Preferably but not necessarily, the aspiration motor further comprises: first
and second coil terminals having a number of pins which are penetrated through a
number of terminal insertion holes which are provided on the stator support plate,
and terminals around which start and end wires which are withdrawn from the
stator coil are wound; and a control printed circuit board (PCB) which is combined
with the bottom surface of the stator support plate and supplies a drive signal for
the stator coil, wherein each pin is connected with the control PCB which is
combined with the bottom surface of the stator support plate by soldering, and the
drive signal supplied by the control PCB is applied to the stator coil.

According to yet another aspect of the present invention, there is also

provided an in—car sensor comprising:
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a rotor in which an impeller and a shaft are integrally formed with a

magnet, and which inhales and exhales car indoor air according to rotation of the
magnet and the impeller;

a stator which comprises a stator coil whose shaft is rotatably combined
with the central portion of the support boss which is vertically extended from the
central portion of the stator support plate opposing the rotor, and which is wound
around a bobbin which is bent and extended on the lateral surface of the support
boss;

a control printed circuit board (PCB) which is combined with the bottom
surface of the stator support plate and supplies a drive signal for the stator coil;

a housing which is fixedly combined with a car while forming an external
appearance, and which has an air—-stream path from an inlet of the leading end of
the housing to an outlet formed at the lateral surface thereof, and upper and lower
housings which fix the control PCB in the housing;

a temperature sensor which is positioned in the air-stream path through
which air is inhaled by the rotor; and

a signal PCB which transfers a signal detected by the temperature sensor
to a controller of the car.

Preferably but not necessarily, the in—car sensor further comprises a signal
terminal which is connected with the signal PCB and which transfers the signal
detected by the temperature sensor to the controller of the car.

Preferably but not necessarily, the signal terminal comprises a number of
terminal pins each of which one side is connected with the signal PCB and other
side is connected with the controller, to thus transfer the signal detected by the

temperature sensor to the controller; and a fixing member for integrally fixedly
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supporting the signal terminal to the in- car sensor.

Preferably but not necessarily, the lower housing comprises connector
insertion grooves into which a 6-pin connector can be easily combined, in which
the 6-pin connector is connected with the controller at an area through which each

terminal pin of the signal terminal is penetrated and protruded.

[Advantageous Effects]

As described above, according to the present invention, a bobbin around
which a wire is wound is formed on the lateral surface of a stator support plate.
An expensive thermosetting resin coated wire is not used but an inexpensive
insulation wire is wound to thus form a stator. As a result, a manufacturing cost
for a stator of an aspiration motor and an aspiration motor using the same is
greatly lowered.

In addition, according to the present invention, one or at least one of a back
yoke, a bearing seat and a hall element is inserted and molded into a stator support
plate for used in an aspiration motor in an insert—-molding method. As a result, a
process of manufacturing the aspiration motor is simplified to thus enhance a
productivity and minimize an inferiority.

Further, according to the present invention, a stator is inserted and molded
by inserting a back yoke and a hall element at predetermined positions, to thus
prevent a bad starting phenomenon which occurs when the hall element cannot
detect polarity of a magnet.

Still further, according to the present invention, a coil terminal is combined
on a stator support plate, and thus start/end wires of the stator coil are wound

around the coil terminal, and pins of the coil terminal are connected with a control
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PCB. Accordingly, the present invention can enhance a better
productivity of an aspiration motor stator and an aspiration motor than that of the
conventional method of manually inserting start/end wires into throughholes of the
control PCB.

Yet further, according to the present invention, a manufacturing cost and an
inferiority of an aspiration motor using an aspiration motor can be lowered. In
addition, an electrical connection of a controller in a car with an in—car sensor

thereof can be easily performed.

[Description of Drawings]

The above and other objects and advantages of the present invention will
become more apparent by describing the preferred embodiments thereof in detail
with reference to the accompanying drawings in which:

FIG. 1A is a plan view of a general aspiration motor;

FIG. 1B is a cross—sectional view cut along a line X-X' of FIG. 1A;

FIG. 2A is a front view of an in~car sensor which is assembled using an
aspiration motor according to the present invention;

FIG. 2B is a plan view of an in—car sensor which is assembled using an
aspiration motor according to the present invention;

FIG. 2C is a rear view of an in—car sensor which is assembled using an
aspiration motor according to the present invention;

FIG. 2D is a cross—sectional view cut along a line B-B' of FIG. 2B;

FIG. 2E is a cross—sectional view cut along a line C-C' of FIG. 2B;

FIGS. 3A and 3B are a front view and a side view of a signal terminal,

respectively;
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FIG. 4 is a sectional view showing with a configuration of an aspiration

motor according to the present invention;

FIG. 5A is a plan view showing a stator for an aspiration motor according to
a preferred embodiment of the present invention;

FIG. 5B is a cross—sectional view cut along a line A-O-A' of FIG. 5A;

FIG. 5C is a plan view showing a state where a coil terminal and a control
PCB are combined with a stator for an aspiration motor according to a preferred
embodiment of the present invention;

FIG. 5D is a cross—sectional view cut along a line D-D' of FIG. 5C; and

FIG. 6 is a diagram for explaining that a hall element and a back yoke are

position-set up according to the present invention.

[Best Model

Hereinbelow, a stator for an aspiration motor, an aspiration motor and an
in—car sensor using the same according to a preferred embodiment of the present
invention will be described with reference to the accompanying drawings. Like
reference numerals denote like elements through the following embodiments.

Referring to FIGS. 2A to 2E, an in-car sensor 40 is assembled using an
aspiration motor according to the present invention.

As shown in FIG. 2D, an inlet 42 through which air (for example, car indoor
air) is inhaled is provided at the upper portion of the in—car sensor 40 and an outlet
43 through which air which has been inhaled through the inlet 42 is discharged is
provided at the lateral portion of the in—car sensor 40.

That is, air is inhaled/discharged through an air-stream path 44 which is

formed between the inlet 42 through which air is inhaled and is provided at the
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upper portion of the in—car sensor 40 and the outlet 43 through which air which

has been inhaled through the inlet 42 is discharged and is provided at the lateral
portion of the in—-car sensor 40. Here, a number of outlets 43 may be formed at
the lateral portion of the in—car sensor 40.

In addition, the in—car sensor 40 includes: upper and lower housings 41a
and 41b which form an external appearance of the in—car sensor 40; a temperature
sensor 50 which senses temperature of air which is inhaled via an inlet 42 and
discharged through an outlet 43; a signal printed circuit board (PCB) 32 which is
located at one lateral surface of the in—car sensor 40 and transfers a signal
detected by the temperature sensor 50 to a controller (for example, a car
ventilation control system) of a car; and a signal terminal 22 which contacts the
signal PCB 32 and which transfers the signal detected by the temperature sensor
50 to the controller of the car.

In addition, the in-car sensor 40 includes an aspiration motor 30 which
includes a stator 10 and a rotor 4 in order to inhale and discharge air.

The detailed description of the aspiration motor 30 will be described later.

Meanwhile, the temperature sensor 50 can be implemented as a thermistor.
The temperature sensor 50 is located on the inlet 42 through which air is inhaled
according to rotation of an impeller 2 based on driving of the aspiration motor 30.
The signal PCB 32 processes functions of transferring a temperature value sensed
by the temperature sensors 50 or sensing a humidity and is located in the inside of
one side of the housing 41.

A pair of flanges 42 are used when the in—car sensor 40 is fixed to a pair of
bosses which are protruded on the rear surface of a car grill, using fixing screws.

The pair of the flanges 42 are protruded to both sides of the upper portion of the
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upper housing 41a. A circular grommet made of rubber is combined with each

flange 42, and is used for absorbing noise and vibration.

In addition, the signal PCB 32 is in contact with the signal terminal 22, and
transfers a signal to a controller of a car through the signal terminal 22.

FIGS. 3A and 3B are a front view and a side view of a signal terminal,
respectively.

Referring to FIGS. 3A and 3B, the signal terminal 22 includes a number of
terminal pins 22a and a fixing member 22b for integrally fixedly supporting the
respective terminal pins 22a.

The signal terminal 22 is fixed in a manner that the terminal pins 22a are
fixed to a control PCB 31, by soldering, and part of the number of terminal pins 22a
come in contact with the signal PCB 32, so that a temperature sensed signal is
transferred to a controller from the signal PCB 32. The remaining terminal pins
22a come in contact with the control PCB 31, so that the control PCB 31 controls
an aspiration motor to be driven.,

In addition, as shown in FIG. 2C, a connector insertion groove 60 is formed
at the lower portion of the lower housing 41b, so that a general-purpose 6-pin
connector can be combined at the portions where the respective terminal pins 22a
are protruded. Accordingly, an electrical connection is easily accomplished
between the controller of the car and the in—car sensors 40.

Hereinbelow, a configuration of an aspiration motor 30 according to the
present invention will be described in detail with reference to FIG. 4.

Referring to FIG. 4, the aspiration motor 30 is configured in a manner that a
sleeve 8 for supporting a shaft 7 is positioned at the central hole 20a (of FIG. 5A)

on the stator support plate 13a (of FIG. 5C), and the shaft 7 is inserted into and
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combined with the central hole 20a. A rotor 4 is integrally combined with the

shaft 7. The rotor 4 includes a 6-pole magnet 4a which is formed of a division
magnetization or piece method, for example.

In addition, if electric power is applied to the stator coil 13 of the aspiration
motor 30, the rotor 4 located in opposition to the stator coils 13 is made to rotate,
and an impeller 2 which is integrally formed with the rotor 4 is supported and
rotated by the shaft 7 and the sleeve 8 located at the central portion of the
aspiration motor 30. Accordingly, air is inhaled/discharged according to the
rotation of the impeller 2.

Grease 17 is filled in a space among the stator support plate 13a, the shaft 7
and the sleeve 8, in order to decrease a frictional coefficient according to the
rotation of the shaft 7.

In addition, the control PCB 31 which supplies a drive signal to the stator
coils 13 is fixedly combined by a coupling hook 13b which is formed on the bottom
surface of the stator support plate 13a.

Meanwhile, if electric power is interrupted for the aspiration motor 30, or a
drive signal for the stator coil 13 is interrupted from the control PCB 31, the rotor
4 stops rotating. Here, since a hall element 20 and a back yoke 15 have been
already injection—molded at predetermined positions, the hall element 20 is not
located at a dead point.

That is, as a hall element 20 is placed at a position which is shifted by about
15 degrees from the corners of a hexagonal back yoke 15 and the boundary
surfaces of magnetic poles of the magnet 4, the hall element 20 is not located at a
dead point where the hall element 20 cannot detect polarity of the magnet 4.

Meanwhile, a bearing seat 14 which is located at the lower portion of the



10

15

20

25

WO 2008/123736 PCT/KR2008/001978

18
central hole 20a to interrupt sealing of the central hole 20a, and the back yoke

15 and the hall element 20 which form a magnetic circuit are inserted at
predetermined positions in the aspiration motor 30. A stator 10 is injection-
molded in an insert-molding method in which a bobbin 16 is bent and extended on
the lateral surface of the stator 10. An insulation wire is wound in a space which
is provided in the stator 10 by the bobbin 16, to thereby form a stator coil 13.

In addition, a pair of coil terminals 21 are combined with the stator support
plate 13a, and the start/end wires of the stator coil 13 are withdrawn and the
withdrawn start/end wires are connected with a terminal 21a of each coil terminal
21 (see FIG. 5C). Then, the control PCB 31 is fixed and combined with the bottom
surface of the stator support plate 13a.

Here, pins 22 of each coil terminal 21 are inserted through the
throughholes prepared on the control PCB 31, and the pins 22 and the hall element
20 are connected with the printed circuit by soldering.

The stator coil 13 is formed by winding an insulation wire around the
bobbin 16 formed at the lateral surface of the stator support plate 13a. The
magnet 4a of the rotor 4 is positioned and combined in opposition to the stator coil
13.

A predetermined amount of grease 17 is filled in the central hole Z20a of
stator 10, and then the sleeve 8 supporting the shaft 7 and the shaft 7 are inserted
into and combined with the central hole 20a of otator 10.

The control PCB 31 is combined with the bottom surface of the stator
support plate 13a, and the shaft 7 is inserted into the central hole 20a so that the
stator coil 13 and the magnet 4a of the rotor 4 oppose each other. Then, the

aspiration motor 30 is combined with a housing 41 including the upper housing 41a
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and the lower housing 41b.

Here, the outer circumference of the control PCB 31 which is fixed at the
bottom surface of the stator support plate 13a is snap—combined into the groove of
the lower housing 41b at a state where the outer circumference of the control PCB
31 has been inserted into the groove of the upper housing 41a. Accordingly, the
aspiration motor 30 can be compressed and fixed between the upper housing 41a
and the lower housing 41b.

A stator for an aspiration motor according to the present invention will be
described below in detail, with reference to FIGS. 5A to 5D.

Referring to FIGS. 5A to 5D, a stator 10 for an aspiration motor, includes: a
stator support plate 13a; a support boss 12 which is vertically extended from the
central portion of the stator support plate 13a; a bobbin 16 which is bent and
formed on the lateral surface of the support boss 12, and which is separated by a
predetermined distance from the upper side surface of the stator support plate 13a,
to thereby provide a space; and a stator coil 13 which is formed by making an
insulation wire wound in the space provided by the bobbin 16 and the stator
support plate 13a.

The stator 10 includes a number of contraction preventive holes 20c which
are provided in the stator support plate 13a in order to prevent a molding material
from be shrunk to avoid an inferiority at the time of injection molding, a central
hole 20a which is formed in the support boss 12 and through which the shaft of the
rotor 4 is inserted, and a number of terminal insertion holes 20b through which
pins of a pair of coil terminals are inserted.

A bearing seat 14 which closely contacts the shaft 7, for example, which is

circularly formed is position at the lower portion of the central hole 20a, and a
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back yoke 15 whose inner and outer -circumferences are substantially
hexagonal is positioned at the outer side of the bearing seat 14.

In addition, the hall element 20 is inserted and installed so that the lower
end matches the lower surface of the stator support plate 13a, so as to come in
contact with the control PCB 31, and is position—set up lest the hall element 20
should not be located at a dead point where the hall element 20 cannot detect
polarity of the rotor 4 according to direction of a magnetic circuit formed by the
back yoke 15.

In addition, the lateral outer circumferential shape of the support boss 12
and the shape of the bobbin 16 can be decided according to a form of the preset
stator coil 13. If the stator coil 13 is triangular for example, the lateral outer
circumferential shape of the support boss 12 and the shape of the bobbin 16 are
formed in the form of a triangle, respectively. Accordingly, the stator coils which
is formed by winding a wire in a space which is formed by the bobbin 16 is made to
become triangular.

The stator 10 for the aspiration motor according to the present invention
guides the wire when the wire which forms the stator coil 13 is wound on the
lateral surface of the stator 10 at the time of injection—molding. The stator 10 is
integrated with the bobbin 16 which provides the space for winding the wire.
That is, the stator coil 13 is not separately wound and formed, but the wire is
directly wound on the stator 10, to thus form the stator coil 13, in the present
invention.

That is, the bobbin 16 is integrally formed on the lateral surface of the
stator support plate 13a. An expensive thermosetting resin coated wire is not

used but a comparatively inexpensive insulation wire is wound in a space provided
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by the bobbin 16 to thus form a stator coil 13. As a result, a productivity of

manufacturing the stator 10 of the aspiration motor 30 can be enhanced, and a
manufacturing cost therefor is greatly lowered as well.

If the bobbin 16 is integrally formed on the lateral surface of the stator
support plate 13a, according to the present invention and an insulation wire is
wound around the bobbin 16, to thus form a stator coil 13, a process of forming a
stator coil 13 using a conventional bobbinless method, that is, processes of
molding the stator coil 13; fixing and bonding the lower surface of the stator coil
13 on the stator support plate 13a; coating UV thermosetting resin on a number of
portions of the lateral surface of the stator coil 13; and drying using ultraviolet
rays, can be omitted. As a result, the processes of manufacturing the stator 10
for the aspiration motor 30 can be minimized and an inferiority which may occur by
the existing manual processes can be solved.

Meanwhile, after the insulation wire has been wound around the bobbin 16
of the stator 10 to thus have formed the stator coil 13, it is desirable to fix UV
thermosetting resin on a number of portions of the stator coil 13 (for example,
three portions if the stator coil 13 is triangular) in order to prevent a wire
loosening phenomenon of the stator coil 13.

In addition, when the stator 10 is injection—-molded in the present invention,
the bearing seat 14, the back yoke 15 and the hall element 20 are inserted at
predetermined positions, respectively, and are molded in an insert—-molding
method using thermosetting resin.

That is, the circular bearing seat 14 is made to be located under the central
hole 20a, and the hexagonal back yoke 15 and the hall element 20 are inserted at

predetermined positions which are set according to a magnetic circuit. The
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circular bearing seat 14, the hexagonal back yoke 15 and the hall element 20

may be integrally molded in an insert—molding method using thermosetting resin.

FIG. 6 is a diagram for explaining that a hall element and a back yoke are
position-set up according to the present invention. Referring to FIG. 6, the back
yoke 15 and the hall element 20 are position—set up in order to prevent the hall
element 20 from being positioned at a dead point which is formed near the
boundary surface of the magnet.

As an example, it is desirable to position—-set up the hall element 20 at a
position where the hall element 20 is shifted by about 1/4 magnetic pole, that is, by
15 degrees from the corner of the back yoke and the boundary surface of the
magnetic poles. The reason is because the strongest portion of a magnetic force
is located near 1/4 or 3/4 portions from the magnetic boundary surfaces of the
magnet 4a. |

Thus, if the back yoke 15 and the hall element 20 are position-set up, and if
drive of the aspiration motors 30 is stopped, the center of the magnet 4a is stopped
at a point in place where an effective area width of the back yoke 15 (an area of an
overlap portion of the magnet 4a and the back yoke 15) is the widest, that is, at an
angle which is positioned so that the corner portion of the back yoke 15 is directed
toward the center of the magnet 4a.

As a result, the hall element 20 is stopped at a position where the hall
element 20 is shifted by about 15 degrees from the boundary surface of the
magnetic poles automatically. Accordingly, the hall element 20 is prevented from
being located at a dead point where the hall element 20 cannot detect polarity of
the magnet 4a.

That is, when the stator 10 is injection—molded, the back yoke 15 and the
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hall element 20 are inserted into and injection-molded at predetermined
positions. Accordingly, a bad starting phenomenon which occurs when the hall
element 20 is positioned at a dead point can be prevented, and an inferiority which
occurs when the stator coil 13 and the back yoke 15 are manually combined with
each other can be prevented.

Meanwhile, when the stator support plate 13a is injection—-molded, one or
two of the bearing seat 14, the back yoke 15 and the hall element 20 are
selectively inserted as necessary (for example, under the injection—molding
process environment or under the manufacturing environment), to then perform an
injection-molding process. |

For example, only the bearing seat 14 and back yoke 15 may be inserted to
thus injection—mold the stator support plate 13a, and the hall element 20 may be
surface-mounted on the control PCB 31 according to the conventional method.

In the present invention, the case that the bearing seat 14, the back yoke 15
and the hall element 20 are all inserted and molded in the stator support plate 13a,
has been described, but it can be seen that the case that only the part of the
bearing seat 14, the back yoke 15 and the hall element 20 are inserted and
injection—-molded in an insert—-molding method is not beyond the scope of the
present invention. |

In addition, only the bobbin 16 is formed in the stator 10, to thus form a
stator coil 13, and then the bearing seat 14, the back yoke 15 and the hall element
20 are separately combined with the stator 10.

Referring to FIGS. 5C and 5D, a pair of coil terminals 21 are combined with
terminal insertion holes 20b which form a group with four holes in the stator

support plate 13a, respectively.
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The coil terminals 21 include four pins 21b which are respectively

inserted into the terminal insertion holes 20b, and terminals 21a through which the
start/end wires 13-1 and 13-2 which are withdrawn from the stator coil 13 can
contact the upper portion of the stator support plate 13a.

In addition, the coil terminals 21 include four pins 21b which are bent and
extended from a bar-shaped central plate, and terminals 21a having respective
grooves so that the start/end wires 13-1 and 13-2 can be easily wound at one side
of the central plate. The coil terminals 21 can be implemented using a conductor
whose electrical characteristics are excellent.

It is desirable that the wire is soldered for preventing the wire from being
loosened and maintaining the contact between the wires if the start/end wires 13-
1 and 13-2 are wound around the terminals 21a of the coil terminals 21.

The coil terminals 21 are combined with the stator support plate 13a, to
make the start/end wires 13-1 and 13-2 contact the terminals 21a, and to then be
combined with the control PCB 31. The control PCB 31 supplies a drive signal to
the stator coil 13 through the coil terminals 21.

The control PCB 31 preferably includes a number of throughholes through
which the respective pins 21b of the coil terminals 21 can penetrate, a contact
surface which can make the hall element 20 contact a printed circuit at an area
corresponding to the position of the hall element 20, and a contact hole which can
connect the hall element 20 with the printed circuit.

" Here, a method of connecting the hall element 20 with the printed circuit
using a jump wire or a method of wiring a printed circuit on the upper surface of
the control PCB 31 and connected the lower surface of the hall element 20 directly

with the printed circuit, is used as a method of connection the hall element with the
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printed circuit of the control PCB 31. It can be seen that even the case of

connecting the hall element with the printed circuit of the control PCB 31 using a
method of connecting elements with the printed circuit of the PCB is not beyond
the technical scope of the present invention.

In addition, if lengths of the pins 21b of the coil terminals 21 are formed
greater than thickness of the control PCB 31, and the pins 21b are inserted in the
throughholes of the control PCB 31, a predetermined size of portions are
protruded, so that the pins 21b may easily contact the printed circuit.

Therefore, after the pins 21b of the coil terminals 21 have been combined
with the terminal insertion holes 20b of the stator support plate 13a, the start/end
wires 13-1 and 13-2 are withdrawn from the stator coil 13, and then the
withdrawn start/end wires 13-1 and 13~2 are wound around the terminals 21a of
the coil terminals 21, respectively, and the pins 21b of the coil terminals 21 are
soldered to connect the start/end wires 13-1 and 13-2 with the control PCB 31.

As a result, the existing difficult manual processes of withdrawing the
start/end wires 13-1 and 13-2 from the stator coil and making the withdrawn
start/end wires 13~1 and 13-2 contact the control PCB vie the throughholes of the
stator support plate 13a, can be omitted. A possibility of disconnection of the
wires can be greatly reduced, to thereby enhance a productivity of a stator for an
aspiration motor and lower an inferiority therefor.

As described above, the case of the aspiration motor which is used for a
general car ventilation system has been described, but the present invention can

be identically applied for motors which are used for the other purposes.
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[Mode for Invention]

As described above, the present invention has been described with respect
to particularly preferred embodiments. However, the present invention is not
limited to the above embodiments, and it is possible for one who has an ordinary
skill in the art to make various modifications and variations, without departing off
the spirit of the present invention. Thus, the protective scope of the present
invention is not defined within the detailed description thereof but is defined by the

claims to be described later and the technical spirit of the present invention.

[Industrial Applicability]

As described above, the present invention can be applied to a stator for an
aspiration motor, an aspiration motor and an in—-car sensor using the same, in
which an inexpensive insulation wire can be used to thus manufacture a stator at
low cost, and a bearing seat, a back yoke and a hall element are integrally
injection-molded in an insert-molding method, to thus simplify a manufacturing

process and enhance a productivity.
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[CLAIMS]

[Claim 1]

A stator for an aspiration motor, the stator comprising:

a stator support plate;

a support boss which is vertically extended from the central portion of the
stator support plate;

a bobbin which is bent and formed on the lateral surface of the support boss,
and which is separated from the upper side surface of the stator support plate, to
thereby provide a space; and

a stator coil which is formed by making a wire wound in the space provided

by the bobbin.

[Claim 2]

The stator according to claim 1, further comprising:

a bearing seat which is inserted into the stator support plate, and is located
at the lower portion of the central hole which is formed in the support boss, to
thereby isolate a sealing at the lower portion of the central hole;

a back yoke which is located on the outer circumference of the bearing seat
and forms a magnetic circuit; and

a hall element whose position is set so as to be shifted by 1/4 from the

corner of the back yoke and the boundary surface of polarity.

[Claim 3]
The stator according to claim 1 or 2, wherein the stator support plate is

formed by position—-setting, inserting and molding at least one of the bearing seat,
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the back yoke and the hall element, in an insert—molding method using

thermosetting resin.

[Claim 4]
The stator according to claim 1 or 2, further comprising: a sleeve which is
installed in the inside of the central hole formed in the support boss and grease

which is filled between the sleeve and the bearing seat.

[Claim 5]
The stator according to claim 1, wherein a number of parts are fixed for
preventing an insulation wire from being loosened at a state where the insulation

wire is wound in the space provided by the bobbin.

[Claim 6]

The stator according to claim 1, wherein the stator support plate
comprises a number of terminal insertion holes which can be respectively
combined with coil terminals at one side portion of the stator support plate, and
wherein each of the coil terminals comprises: a number of pins which are
penetratively combined with the terminal insertion holes, and which are soldered
and connected to a control printed circuit board (PCB) which is combined with the
bottom surface of the stator support plate; and a terminal having grooves which
are respectively extended from the pins in order to connect the start/end wires

withdrawn from the stator coil.
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[Claim 7]

A stator for an aspiration motor, the stator comprising:

a stator support plate in which a bearing seat in which a number of terminal
insertion holes are formed in first and second areas, respectively, and whose
position is set up at the lower portion of the central portion thereof, a back yoke
which is located on the outer circumference of the bearing seat and a hall element
are inserted at predetermined positions according to a magnetic circuit formed by
the back yoke;

a support boss which is vertically extended from the central portion of the
stator support plate;

a bobbin which is bent and formed on the lateral surface of the support boss,
and which is integrated with the stator support plate, to thereby provide a space in
which a wire is wound;

a stator coil which is formed by making a wire wound in the space provided
by the bobbin; and

a control printed circuit board (PCB) which is combined with the bottom

surface of the stator support plate and supplies a drive signal to the stator coil.

[Claim 8]
The stator according to claim 7, further comprising a pair of coil terminals
at the upper portion of which start and end wires withdrawn from the stator coil
are fixed, and at the lower portion of which the respective terminal insertion holes

are combined and the control PCB is connected.
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[Claim 9]

An aspiration motor comprising:

a rotor in which an impeller and a shaft are integrally formed with a magnet,
and which inhales and exhales air according to rotation of the magnet and the
impeller; and

a stator which comprises a stator coil whose shaft is rotatably combined

- with the central portion of the support boss which is vertically extended from the

central portion of the stator support plate opposing the rotor, and which is wound
around a bobbin which is bent and extended on the lateral surface of the support

boss.

[Claim 10]

The stator according to claim 9, wherein the stator comprises: a circular
bearing seat which is located at the lower portion of the central hole formed in the
support boss; a hexagonal back yoke which is located on the outer circumference
of the bearing seat and which forms a magnetic circuit; and a hall element whose

position is set up according to the magnetic circuit.

[Claim 11]
The stator according to claim 10, wherein the stator is integrally formed
by injection—-molding at least one of the bearing seat, the back yoke and the hall

element, in an insert—-molding method on the stator support plate.

[Claim 12]

The stator according to claim 9, further comprising: first and second coil
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terminals having a number of pins which are penetrated through a number of

terminal insertion holes which are provided on the stator support plate, and
terminals around which start and end wires which are withdrawn from the stator
coil are wound; and a control printed circuit board (PCB) which is combined with
the bottom surface of the stator support plate and supplies a drive signal for the
stator coll, wherein each pin is connected with the control PCB which is combined
with the bottom surface of the stator support plate by soldering, and the drive

signal supplied by the control PCB is applied to the stator coil,

[Claim 13]

An in—car sensor comprising:

a rotor in which an impeller and a shaft are integrally formed with a magnet,
and which inhales and exhales car indoor air according to rotation of the magnet
and the impeller;

a stator which comprises a stator coil whose shaft is rotatably combined
with the central portion of the support boss which is vertically extended from the
central portion of the stator support plate opposing the rotor, and which is wound
around a bobbin which is bent and extended on the lateral surface of the support
boss;

a control printed circuit board (PCB) which is combined with the bottom
surface of the stator support plate and supplies a drive signal for the stator coil;

a housing which is fixedly combined with a car while forming an external
appearance, and which has an air-stream path from an inlet of the leading end of
the housing to an outlet formed at the lateral surface thereof, the housing having

upper and lower housings which fix the control PCB therebetween;



10

15

20

25

WO 2008/123736 PCT/KR2008/001978

32
a temperature sensor which is positioned in the air-stream path

through which air is inhaled by the rotor; and
a signal PCB which transfers a signal detected by the temperature sensor

to a controller of the car.

[Claim 14}
The in-car sensor according to claim 13, further comprising a signal
terminal which is connected with the signal PCB and which transfers the signal

detected by the temperature sensor to the controller of the car.

[Claim 15]

The in-car sensor according to claim 14, wherein the signal terminal
comprises a number of terminal pins each of which one side is connected with the
signal PCB and other side is connected with the controller, to thus transfer the
signal detected by the temperature sensor to the controller; and a fixing member

for integrally fixedly supporting the signal terminal to the in—car sensor.

[Claim 16]
The in-car sensor according to claim 15, wherein the lower housing
comprises connector insertion grooves into which a 6-pin connector can be easily
combined, in which the 6-pin connector is connected with the controller at an area

through which each terminal pin of the signal terminal is penetrated and protruded.
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