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(57) ABSTRACT

The present invention relates to a structure of a rotor for a
brushless motor which can improve structural stifiness,
restrict noise generation by reducing vibration during the
rotation, use cheap materials, reduce a fabrication cost by
fabricating a back yoke and a base plate unit 1n a single body.
improve durability, and efliciently cool a heat generated 1n
the motor during the operation by facilitating an external air
inflow. The structure of the rotor for the brushless motor
includes: a steel plate frame provided with a base plate unit
in a disc shape having a plurality of insertion holes at 1ts
center portion, a plurality of radiation holes being formed at
a circumierential portion of the insertion holes, a plurality of
blades being formed at side portions of the radiation holes by
cutting: a back yoke unit curved and extended 1n the upward
direction, having a predetermined height at the circumfier-
ential portion of the base plate unit; and a radius-direction
enhancing unit formed at the upper end portion of the back
yoke unit; one or a plurality of ring type permanent magnets
fixedly connected to the inner side portion of the back voke
unit; a connecting member inserted into the insertion hole
positioned at the center, and connected to the steel plate
frame; and a fixing unit fixing a driving shait inserted into
the connecting member and connected to the other consti-
tutional elements.

23 Claims, 8 Drawing Sheets
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STRUCTURE OF ROTOR FOR OUTER
ROTOR TYPE BRUSHLESS MOTOR

Matter enclosed in heavy brackets [ ] appears in the
original patent but forms no part of this reissue specifi-
cation; matter printed in italics indicates the additions
made by reissue.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to a structure of a rotor for
an outer rotor type brushless motor (BLDC), and 1n particu-
lar to a structure of a rotor for an outer rotor type brushless
motor (BLDC) which can improve structural stifiness,
restrict noise generation by reducing vibration during the
rotation, efliciently cool a heat generated in the motor,
decrease a fabrication cost and improve durability.

2. Description of the Background Art

As 1llustrated 1in FIG. 1, a general outer rotor type brush-
less motor (BLDC) includes: a stator 100 where a coil 1s
wound round a magnetic core 10; a resin frame 220 1n a
predetermined shape fabricated with a resin by using a die;
a rotor 200 positioned outside the stator 100 1n order to be
alternately rotated 1n the right and left directions; and a
sensor unit 300 connected to the stator 100, detecting a
position of a permanent magnet 210 of the rotated rotor 200.
and sequentially transmitting a current to the stator 100.

A driving shaft 400 1s inserted 1nto a center portion of the
rotor 200.

The structure of the rotor 200 will now be described 1n
more detail.

As depicted 1n FIGS. 2a and 2b, in the conventional outer
rotor type brushless motor, the resin frame 220 forming an
outer shape of the rotor 200 1s formed having a predeter-
mined height, a permanent magnet supporting unit 222
connected with the permanent magnet 210 being vertically
curved and extended in an upward direction, and curved
toward the center portion, at the outer circumierential por-
tion to a disc-shaped base unit 221.

A ring-shaped deposition groove 223 having a predeter-
mined height and width 1s formed at the mner wail of the
permanent magnet supporting unit 222. A ring-shaped back
yoke 230 having a predetermined width 1s inserted into the
deposition groove 223. The plurality of permanent magnets
210 are stacked and adhered to the inner side portion of the
back yoke 230 at predetermined intervals 1n a circumierence
direction.

The back yoke 230 1s fabricated by rolling a thin steel
plate. and serves to form a magnetic circuit of the permanent
magnet 210. The back yoke 230 and the permanent magnet
210 are formed 1n a single body by a thermoplastic resin.

On the other hand, a boss unit 224 having a predetermined
height 1s formed at the center portion of the base unit 221.
A through hole 224a 1s formed at the center portion of the
boss unit 224. A serration umt 225 having a plurality of
triangle-shaped teeth 1s formed at the mner circumierential

surface of the through hole 224a.

A shaftt serration unit 401 formed at the outer circumier-
ential surface of the driving shaft 400 1s mnserted into the
serration unit 225 of the resin frame 220, and thus the resin
frame 220 and the driving shait 400 are combined. A spacer
410 1s inserted 1nto the lower portion of the shaft serration
unit 401 1inserted into the serration unit 225 of the resin
frame 220. A nut 420 1s fastened to a lower portion of the
spacer 410, namely an end portion of the driving shait 400.

10

15

20

25

30

35

40

45

50

55

60

65

2

On the other hand, a radiation fan blade 226 and a
radiation hole 227 are provided on the bottom surface of the
base unit 221 1 order to cool a heat which 1s always
generated during the rotation of the rotor 200 by means of
an external air inflow.

As shown i FIG. 2b, a plurality of radiation blades 226
are formed 1n the base unit 221 1n a radial shape centering
around the boss unit 224. The plurality of radiation blades
226 have a predetermined thickness and width, and are
formed 1n a vertical direction from the boss umt 224 to the
permanent magnetic supporting unit 222.

In addition, a plurality of radiation holes 227 are formed
in the base unit 221 at predetermined intervals in a circum-
terential direction. The plurality of radiation holes 227 are
positioned to form a concentric circle, and cross the radia-

tion blades 226.

In the above-described rotor 200, the permanent magnets
210 are positioned having a predetermined space from the
stator 100. The driving shaft 400 connected to the resin
frame 220 1s fixedly connected to other constitutional ele-
ments.

In the conventional outer rotor type brushless motor,
when a current sequentially tlows to the coil 20 wound round
the stator 100, the rotor 200 1s rotated according to interac-
tion between the current flowing in the coil 20 and the
permanent magnet 210. The rotation force of the rotor 200

1s transmitted to other constitutional elements through the
driving shait 400.

For example, 1n case the outer rotor type brushless motor
adapts to a washing machine, the stator 100 1s deposited 1n
an outer casing including an inner casing, the driving shaft
400 1s connected to the mner casing of the washing machine,
and thus the driving force of the rotor can be transmitted to
the devices such as the washing machine through the driving

shatt 400.

During the rotation of the rotor 200, the air flows into the
motor by the radiation fan blades 226 and the radiation holes
227, thereby cooling the heat generated in the motor.

However, while rotated by the interaction force with the
current applied to the winding coil of the stator, as depicted
in FIGS. 3a and 3b, the rotor for the conventional outer rotor
type brushless motor 1s vibrated 1n a shait direction and a
radius direction.

The vibration 1s generated because the resin frame con-
nected with the permanent magnet consists of the resin, and
thus stifiness of the material 1s weak (approximately 15% of
the steel plate). Especially, the vibration of the resin frame
resulting from the vibration in the radius direction increases
noise.

Moreover, since the frame consists of the resin, the
serration unit of the frame connected to the driving shait
transmitting the driving force generated from the rotor 1s
casily abraded under the operational conditions of high
temperature, high torque and impact load, and thus a life
span thereof 1s reduced.

In addition, the radiation fan blades for cooling the mside
of the motor with the external air are formed 1n a vertical
direction. Therefore, when the rotor 1s rotated 1n one
direction, an amount of the air which flows into the motor
and 1s discharged therefrom 1s increased. As the thermal
conductivity of the resin 1s low, radiation 1s not ethicient.

Furthermore, the frame consisting of the resin 1s very
weak to a fatigue destruction resulting from a repeated stress
generated by alternation of the washing machine.
Accordingly, the radiation hole must be formed small.
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However, the small radiation holes cannot suiliciently per-
form a cooling operation. As a result, when the cooling
operation 1s 1ill-performed, a resistance of the coil 1s
increased, motor efliciency 1s reduced, a temperature of the
coil 1s more increased, and thus the coil may be easily
damaged. Consequently, an expensive coil of high quality
must be used.

The resin frame consists of the resin, and thus a price
thereol 1s relatively high. Also, it 1s necessary to separately
fabricate and connect the back yoke in order to form the
magnetic circuit, which results 1n increased production and
assembly costs.

SUMMARY OF THE INVENTION

Accordingly, 1t 1s a primary object of the present invention
to provide a structure of a rotor for a brushless motor
(BLDC) which can improve structural stiflness, reduce noise
by restricting generation of vibration, use cheap matenals,
reduce a fabrication cost by forming a back yoke and a base
plate unit 1n a single body, and improve durability.

It 1s another object of the present mnvention to provide a
structure of a rotor for a brushless motor (BLDC) which can
ciiciently cool a heat generated in a motor during the
operation by promoting inflow of an external air.

In order to achieve the above-described objects of the
present invention, there 1s provided a structure of a rotor for
an outer rotor type brushless motor (BLDC), including: a
steel plate frame provided with a base plate unit 1n a disc
shape having a plurality of insertion holes at i1ts center
portion, a plurality of radiation holes being formed at a
circumierential portion of the insertion holes, a plurality of
blades being formed at side portions of the radiation holes by
cutting, a back yoke unit curved and extended in the upward
direction, having a predetermined height at the circumier-
ential portion of the base plate unit, and a radius-direction
enhancing unit formed at the upper end portion of the back
yoke unit; one or a plurality of ring type permanent magnets
fixedly connected to the inner side portion of the back yoke
unit; a connecting member inserted 1nto the insertion hole
positioned at the center, and connected to the steel plate
frame; and a fixing umt fixing a driving shaft inserted nto
the connecting member and connected to the other consti-
tutional elements.

BRIEF DESCRIPTION OF THE DRAWINGS

The present invention will become better understood with
reference to the accompanying drawings which are given
only by way of illustration and thus are not limitative of the
present invention, wherein:

FIG. 1 1s a front cross-sectional view 1llustrating a con-
ventional outer rotor type brushless motor (BLDC);

FIG. 2a 1s a front cross-sectional view illustrating a
structure of a rotor for the conventional outer rotor type
brushless motor;

FIG. 2b 1s a plan view 1illustrating the structure of the rotor
for the conventional outer rotor type brushless motor;

FIG. 3a 1s a front cross-sectional view illustrating a state
where the rotor 1s vibrated 1n a radius direction during the
driving of the conventional outer rotor type brushless motor;

FIG. 3b 1s a front cross-sectional view illustrating a state
where the rotor 1s vibrated 1n a shaft direction during the
driving of the conventional outer rotor type brushless motor;

FIG. 4a 1s a front cross-sectional view illustrating the
structure of the rotor for the outer rotor type brushless motor
in accordance with the present invention;
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FIG. 4b 15 a plan view 1llustrating the structure of the rotor
for the outer rotor type brushless motor 1n accordance with
the present invention;

FIG. 4c¢ 1s a bottom view 1llustrating a structure of a rotor
for an outer rotor type brushless motor 1n accordance with a
preferred embodiment of the present invention;

FIG. 5a 1s a cross-sectional view illustrating an enhancing
rib formed on the rotor for the outer rotor type brushless

motor 1 accordance with the present mvention;

FIG. 5b 1s a cross-sectional view illustrating another
embodiment of FIG. 5a;

FIG. 6 1s a bottom view 1llustrating another embodiment
of FIG. 4C;

FIG. 7a 1s a cross-sectional view illustrating radiation
holes and blades formed on the rotor for the outer rotor type
brushless motor 1n accordance with the present invention;

FIG. 7b 1s a cross-sectional view illustrating another
embodiment of FIG. 7a;

FIG. 8 1s a front cross-sectional view schematically 1llus-
trating a first example of a support frame connected to an
outer circumierential portion of a back yoke unit of the rotor
of the outer rotor type brushless motor in accordance with
the present invention;

FIG. 9 15 a front cross-sectional view schematically 1llus-
trating a second example of the support frame 1n FIG. 8;

FIG. 10 1s a front cross-sectional view schematically
illustrating a third example of the support frame in FIG. 8;
and

FIG. 11 1s a front cross-sectional view schematically
illustrating a fourth example of the support frame of FIG. 8;

DETAILED DESCRIPTION OF TH.
PREFERRED EMBODIMENTS

A structure of a rotor for an outer rotor type brushless
motor (BLDC) 1n accordance with preferred embodiments
of the present invention will now be described with refer-

ence to the accompanying drawings.

(L]

Here, the 1dentical constitutional elements to the conven-
tional art are provided with the same reference numerals.

As 1llustrated 1n FIGS. 4a to 4c, the rotor for the outer
rotor type brushless motor 1n accordance with the present
invention includes a steel plate frame 510 1n a cylinder shape
having a plurality of insertion holes 511 at 1ts center portion,
an upper portion ol which being opened. A back yoke unit
513 1s curved and extended 1n the upward direction, having
a predetermined height at the outer circumierential portion
ol a base plate unit 5312, a plurality of permanent magnets

520 being fixedly connected to an inner side portion of the
back yoke unit 513.

The base plate unit 512 1s formed 1n a disc shape, a center
portion of which being protruded in the upward direction,
making an 1rregular shape with peripheral portions.

The plurality of insertion holes 511 are formed at the
center portion, and include a shatt insertion hole S11a which
a drniving shait 400 1s inserted into; and a plurality of
fastening member insertion holes 511b which are formed at
the outer circumierential portion of the shaft mnsertion hole
511a, and which a fastening member 520 1s mserted into.

On the other hand, a connection guide umt 514 1s pro-
trusively formed in the upward direction at the outer cir-
cumierential portion of the fastening member insertion hole
511b in the base plate unit 5312, so that a connecting member
530 fastened to the steel plate frame 510 by the fastening
member 520 can be easily connected to the base plate unit

512.
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The connecting member 530 consists of a steel material,
and 1s fixedly connected to the steel plate frame 510.

As depicted i FIGS. 4b and 4c¢, 1n order to increase a
natural frequency of the rotor 500, a plurality of enhancing,
ribs 515 which are longitudinally embossed 1n a radius
direction are formed 1n a radial shape at a predetermined
portion of the base plate unit 512.

The enhancing ribs 515 serve to prevent generation of
resonance with other constitutional elements during the
driving of the rotor 500.

As 1llustrated 1n FIGS. 3a and 5b, the end portion of the
enhancing rib 515 1s advantageously formed 1n an 1sosceles
triangle shape. The embossing direction 1s protruded toward
the upper or lower portion of the base plate unit 512.

In addition, a plurality of radiation holes 516 are formed
at the outer circumierential portions of the plurality of

insertion holes 511 formed at the center portion of the base
plate unit 512. A blade 517 for guiding an air inflow by
rotation of the rotor 500 1s formed at the side portions of the

respective radiation holes 516.

The radiation hole 516 and the blade 517 may be formed
by a press process at the same time, or the blade 517 may be
adhered after forming the radiation hole 516. One or more
radiation holes 516 and blades 517 are formed between the
enhancing ribs 515 at predetermined intervals.

According to a preferred embodiment as shown 1n FIG.
4c, one radiation hole 516 and one blade 517 are formed
between the enhancing ribs 515. According to another

embodiment as shown 1n FIG. 6, two radiation holes 516 and
two blades 517 are formed between the enhancing ribs 515.

In general, 1t 1s preferable that the radiation holes 516 are
formed in a maximum number so long as the structural
stiflness of the base plate unit 512 1s maintained, and thus
maximizes an amount of air flowing into the motor.

The shape of the radiation hole 516 will now be described
in detail. The radiation hole 516 is longitudinally formed 1n
a radius direction at the base plate unit 312. The blade 517
1s {ixed after an edge of a cutting portion of the radiation hole
516 i1s rotated by a predetermined angle.

In more detail, as 1llustrated 1n FIGS. 7a and 7b, 1n order
to form the radiation hole 516, a predetermined portion of
the base plate unit 512 1s cut in the radius direction. The
cutting portion 1s rotated by a predetermined length (h),
centering around a portion corresponding to a length (L) to

the circumierential direction of the radiation hole 516, and
fixed, thereby forming the blade 517.

In every embodiment, 1t 1s advantageous to form the
plurality of blades 517 to be sloped 1n the same direction,
and to form a width of the radiation hole 516 to be equal to
or greater than a height of the blade 517 (W/L=1). In
addition, the blade 517 slopes toward the mnner or outer side
of the stator coil 20. Here, an angle of slope 1s preferably

between 60° and 90° 1n regard to the surface of the base plate
unit 512. as shown in FIGS. 7a and 7b

FIG. 7a shows a state where the blade 3517 i1s fixedly
sloped toward the stator coil 20, and FIG. 7b shows a state
where the blade 517 1s fixedly sloped away therefrom. In the
former, a large amount of air flows 1nto the motor, but an
accident may take place during components assembly. In the
latter, an amount of air flowing into the motor 1s more or less
small, but an accident 1s prevented.
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In order to receive one or more ring-shaped permanent
magnets 540 in the circumierential direction at predeter-
mined intervals, a jaw 513a having a predetermined width 1n
a horizontal direction and a contact surface 513b extended 1n
a vertical direction to the jaw 513a are formed at the 1nner
surface of the back yoke unit 513.

The permanent magnets 340 are positioned on the jaw
513a, contacted with the contact surface 5313b, and fixedly
connected to the back yoke unit 513 by an adhesive or, by
positioning a resin for adhesion 550 at their upper portions.

In order to enhance stiflness of the steel plate frame 510
in the radius direction, a radius-direction enhancing unit 518
vertically curved and extended 1n the outward direction 1s
formed at the upper end portion of the back yoke umt 513.

In accordance with a second embodiment of the present
invention, as shown in FIG. 8, 1n order to more enhance
stiflness 1n the radius direction, a radius-direction enhancing
unit 618 1s inwardly curved at an upper portion of a region
supporting the magnets 340, thereby supporting the magnets
540 by an elastic force of the base plate unit 512. In addition,
in order to enhance stiflness of the base plate unit 512
consisting of a steel material mm the radius direction, a
support frame 660 1s provided at the outer portion of the base
plate unit 512, and an upper end portion thereof 1s horizon-
tally curved and extended in the outward direction.

That 1s to say, the support frame 660 1s curved several
times, thus partially surrounding the outsides of the bottom
and side portions of the back yoke unit 613. The upper end
portion thereot 1s outwardly curved and extended.

On the other hand, 1n accordance with a third embodiment
of the present invention, as illustrated 1in FIG. 9, a radius-
direction enhancing unit 718 i1s vertically curved and
extended 1n the outward direction at the upper end portion of
a back yoke unit 713, and a support frame 760 1s curved,
thereby surrounding the whole outsides of the bottom and
side portions of the back yoke unit 713.

In accordance with a fourth embodiment of the present
invention, as shown in FIG. 10, a radius-direction enhancing
umt 818 1s extendedly formed 1n a reverse U shape in the

outward direction at the upper end portion of the back voke
unit 813.

According to a fifth embodiment of the present invention.
as depicted 1n FI1G. 11, a radius-direction enhancing unit 918
1s vertically curved and extended in the outward direction at
the upper end portion of the back yoke unit 913, and a
support frame 960 1s formed 1n a disc shape with its center
portion empty, as 1f covering the upper circumierential

portion of the steel plate frame 512, facing an inner portion
thereof.

As described above, the support frame 1n accordance with
the respective embodiments ol the present invention 1s
protrusively formed in the mward or outward direction of
the base plate unit 512, thereby sufliciently enhancing the
stiflness 1n the radius direction.

On the other hand, the connecting member 530 1ncludes:
a ring-shaped flange unit 531 having a predetermined thick-
ness and area; a boss unit 332 upwardly extended at the
center portion of the flange unit 531, and having a prede-
termined outside diameter and height; a serration hole 533
formed at an mner circumierential portion of a through hole
532a formed at the boss unit 532 1 upper and lower
directions, and engaged with the shaft serration unit 401
formed at the driving shaft 400; and a plurality of connecting
member combining units 534 formed at the tlange unit 531,
and fastened to the fastening member 520.
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The plurality of connecting member combining units 534
formed at the flange unit 531 are screw holes making a
concentric circle shape.

A guide hole 335 which the connection guide unit 514
formed at the upper portion of the base plate unit 512 1s
inserted into 1s formed having a predetermined depth at the

lower portion of the connecting member combining unit
534.

On the other hand, although not illustrated in the
drawings, a specific guide pin may be formed in the con-
nection guide unit 514.

The fastening unit 520 includes a plurality of bolts. The
bolts are passed through the fastening unit insertion holes
511b, and thereafter fastened to the connecting member
combining unit 534, thereby connecting the connecting
member 530 to the base plate unit 512 of the steel plate

frame 510. A specific nut may be fastened to the fastening
unit 520.

The shaft serration unit 401 1s formed at the outer cir-
cumierential portion of the driving shaft 400 transmitting the
rotation force of the rotor 500 in order to be engaged with
the serration hole 533 of the connecting member 330, and a
male screw unit 402 1s formed at the lower portion thereof.

The driving shait 400 1s connected to the serration hole
533 of the connecting member 530 connected to the steel
plate frame 510. At the same time, the spacer 410 1s mserted
into the end portion of the driving shait 400, and the nut 420
which 1s a fixing unit 1s fastened to the male screw unit 402,
thereby fixedly connecting the driving shaft 400 to the steel
plate frame 510.

The assembly process of the rotor for the outer rotor type
brushless motor 1n accordance with the present mmvention
will now be explained.

Firstly, the shape of the steel plate frame 510 1s manu-
factured by a press. The permanent magnets 540 are posi-
tioned at the mner circumferential portion of the back yoke
unit 513 of the steel plate frame 510. Thereatter. the per-
manent magnets 540 are fixedly adhered to the back yoke
unit 513 by the adhesive or resin for adhesion 550.

The screw hole 534 which 1s the connecting member
combining unit accords with the fastening unit insertion hole
511b of the base plate unit 512 of the steel plate unit 510, and
a bolt which 1s the fastening unit 520 1s fastened thereto,
thereby connecting the connecting member 530 to the steel
plate frame 510.

The shait serration unit 401 of the driving shaft 400 1s
inserted into the serration hole 533 of the connecting mem-
ber 530, the spacer 401 1s mserted mto the lower portion of
the driving shaft 400, and the nut 420 1s fastened to the male
screw unit 402 of the driving shaft 400, thereby fixedly
connecting the driving shatt 400, the steel plate frame 510
and the connecting member 530.

In accordance with the outer rotor type brushless motor of
the present invention, the permanent magnets 540 compos-
ing the rotor 500 are positioned to surround the stator 100,
and the driving shaft 400 1s connected to other constitutional
clements.

According to the outer rotor type brushless motor of the
present invention, when a current 1s applied to the coil 20
composing the stator 100, the rotor 500 1s rotated by the
interaction force between the current flowing in the coil 20
and the permanent magnets 540, and the driving shatt 400
connected to the rotor 500 transmits the rotation force
generated from the rotor 500 to the other constitutional
clements.

10

15

20

25

30

35

40

45

50

55

60

65

8

In accordance with the present invention, the steel plate
frame 510 consists of a steel material, and thus stiflness 1s
relatively high. In addition, at the base plate unit of the steel
plate frame 3510, the enhancing rib 515 1s formed 1n order to
enhance stiflness 1n the shaft direction, and the radius-
direction enhancing unit 518 11 formed in order to enhance
stiflness 1n the radius direction. The support frame 1s con-
nected to the outer portion of the enhancing unit 518, thus
increasing the structural stifiness and reducing the vibration.
As a result, the noise generation 1s restricted.

Also, the blades 517 formed at the base plate unit 512 of
the steel plate frame 510 are protrusively sloped in one
direction, and thus the external air may smoothly flow into
the motor during the rotation. Accordingly, the heat gener-
ated 1n the motor can be etliciently cooled.

Furthermore, the connecting member 530 connected to
the driving shait 400 1s firmly fastened to the steel plate
frame 510 by the bolt which 1s the fastening umt 520. Also,
the material stifiness 1s high, and thus resists the high torque,
impact load and high temperature. As a result, the compo-
nents may not be abraded or damaged, and durability thereof
1s 1mproved.

Moreover, the steel plate frame 510 and other components
consist of a steel material, and thus a fabrication cost thereof
1s reduced by approximately 5 times, as compared with the
resin 1n the conventional art. In addition, while the back
yoke 230 1s fabricated by rolling a thin steel plate in the
conventional air, 1t 1s not specially fabricated, but formed 1n
a single body with the steel plate frame 510 1n accordance
with the present mvention.

As discussed earlier, the structure of the rotor for the outer
rotor type brushless motor 1n accordance with the present
invention increases the structural stiflness, and restricts
generation of the vibration and nose during the operation,
thereby improving reliability. In addition, the present inven-
tion ethiciently cools the heat generated 1n the motor during,
the operation, thereby improving the efliciency of the motor.
Moreover, the back yoke unit 1s not specially fabricated, but
formed 1n a single body with the steel plate frame, thereby
reducing the fabrication cost.

As the present invention may be embodied in several
forms without departing from the spirit or essential charac-
teristics thereot 1t should also be understood that the above-
described embodiments are not limited by any of the details
of the foregoing description, unless otherwise specified, but
rather should be construed broadly within 1ts spirit and scope
as defined 1n the appended claims, and therefore all changes
and modifications that fall within the meets and bounds of
the claims, or equivalences of such meets and bounds are
therefore intended to be embraced by the appended claims.

What 1s claimed 1s:

1. A structure of rotor for an outer rotor type brushless
motor, comprising:

a steel plate frame including:
a base plate unit 1n a disc shape having:

a plurality of insertion holes at its center portion;

a plurality of radiation holes being formed at a
circumierential portion of the msertion holes;

a plurality of radially extending blades being formed
at side portions of the radiation holes by cutting;

a connection guide umt being protrusively formed
adjacent a circumierential portion of a shait inser-
tion hole of the plurality of msertion holes;

a plurality of enhancing ribs which are longitudinally
embossed 1n a radial direction formed 1n interme-
diate between a center and an outer edge thereof;
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a back yoke unit curved at the edge portion of the
base plate unit and formed integrally therewith
and extended in the upward direction, having a
predetermined height at an outer circumierential
portion of the base plate unit; and

a radius-direction enhancing unit formed radially
extending outwardly at an upper end portion of the
back yoke unit;

one or a plurality of ring type permanent magnets fixedly
connected to the inner side portion of the back yoke
unit;

a connecting member mserted into the shaft isertion hole
of the plurality of insertion holes positioned at the

center, and connected to the steel plate frame by a
fastening member; and

a fixing umit fixing a drniving shaft inserted into the
connecting member which connected to the other con-
stitution elements.

2. The structure according to claim 1, wheremn a jaw
having a predetermined width in a horizontal direction and
a contact surface extended 1n a vertical direction to the jaw
are Tormed at an 1nner surface of the back yoke unit.

3. The structure according to claim 2, wherein the per-
manent magnets are positioned on the jaw, contacted with
the contact surface, and fixedly connected to the back yoke
unit by an adhesive or by positioning a resin for adhesion at
their upper portions.

4. The structure according to claim 1, wherein the plu-
rality of insertion holes are formed at the center portion of
the base plate unit, and comprise the shait insertion hole
which the driving shaft 1s inserted into, and a plurality of
fasteming member insertion holes which are formed at the
outer circumierential portion of the shaft insertion hole, and
a Tastening member 1s inserted 1nto.

5. The structure according to claim 4, wherein a connec-
tion guide unit 1s protrusively formed in the upward direc-
tion at the outer circumierential portion of the fastening
member 1nsertion hole.

6. The structure according to claim 1, wherein the con-
necting member comprises:

a ring-shaped flange unit having a predetermined thick-
ness and area;

a boss unit upwardly extended at the center portion of the

flange unit, and having a predetermined outside diam-
cter and height;

a serration hole formed at an inner circumierential portion
of a through hole formed at the boss unit 1n upper and
lower directions, and engaged with a shait serration
umt formed at the driving shaft; and

a plurality of connecting member combining units formed

at the tlange unit and fastened to the fastening member.

7. The structure according to claim 6, wherein a guide
hole which the connection guide unit protrusively formed at
adjacent a circumierential portion of a shait imsertion hole of
the plurality of insertion holes which inserted into 1s reamed
having a predetermined depth at the lower portion of the
connecting member combining unit.

8. The structure according to claim 1, wherein a cross-
section of the enhancing ribs 1s symmetric in the radius
direction.

9. The structure according to claim 1, wherein an emboss-
ing direction of the enhancing ribs 1s protruded inwardly
toward a stator coil.

10. The structure according to claim 1, wheremn an
embossing direction of the enhancing ribs 1s protruded
outwardly away from where a stator coil 1s located.
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11. The structure according to claim 1, wherein a plurality
of enhancing ribs embossed and longitudinally formed 1n a
radial shape are formed 1n the radius direction at a prede-
termined portion of the base plate unit, and one or more
radiation holes and blades are formed between the enhanc-
ing ribs.

12. The structure according to claim 1, wherein the
plurality of radiation holes are longitudinally formed in the
radius direction of the base plate unait.

13. The structure according to claim 12, wherein a width
of the radiation holes 1s equal to or greater than a height of
the blades.

14. The structure according to claim 1, wherein the
respective blades are sloped mmwardly or outwardly toward
or away from a stator coil.

15. The structure according to claim 14, wherein a slope
angle of each of the blades 1s between 85° and 95° relative
to the surface of the base plate unat.

16. The structure according to claim 1, wherein the
radius-direction enhancing unit 1s vertically curved and
extended 1n the outward direction at the upper end portion of
the back yoke unit.

17. The structure according to claim 1, wherein the
radius-direction enhancing unit 1s extendedly formed 1n a
reverse U shape in the outward direction at the upper end
portion of the back yoke unit.

18. The structure according to claim 1, wherein a support
frame 1s connected to the outer portion of the back yoke unait.

19. The structure according to claim 18, wherein a radius-
direction enhancing unit 1s inwardly curved and extended at
the upper portion of the back yoke unit, and thus the
permanent magnets are supported by an elastic force of the
back yoke unit itself.

20. The structure according to claim 18, wherein the
support frame 1s curved several times, and thus partially
surrounds the outsides of the bottom and side portions of the
back yoke unit.

21. The structure according to claim 18, wherein a radius-
direction enhancing unit 1s vertically curved and extended 1n
the outward direction at the upper end portion of the back
yoke unit, and the support frame 1s curved, and thus sur-
rounds the whole outsides of the bottom and side portions of
the back yoke unait.

22. The structure according to claim 18, wherein the
radius-direction enhancing unit 1s vertically curved and
extended 1n the outward direction at the upper end portion of
the back yoke unit, and the support frame 1s formed 1n a disc
shape with its center portion empty, as if covering the upper
circumierential portion of the steel plate frame, facing an
iner portion thereof.

23. A rotor for an outer rotor type brushless motor for a
washing machine, comprising.

a steel plate frame including:
a base plate unit in a disc shape having:

a plurality of insertion holes at its center portion;

a plurality of radiation holes formed at a circumfer-
ential portion of the insertion holes;

a plurality of radially extending blades formed at
side portions of the radiation holes;

a connection guide unit protrusively formed adjacent
a circumferential portion of a shaft insertion hole
of the plurality of insertion holes;

a plurality of enhancing vibs which ave longitudi-
nally embossed in a radial direction formed inter-
mediate a center and an outer edge thereof;

a back yoke unit curved at the edge portion of the
base plate unit and formed integrally thevewith
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and extended in an upward direction, having a a connecting member inserted into the shaft insertion

predetermined height at an outer circumferential hole of the plurality of insertion holes positioned at
portion of the base plate unit; and the center, and connected to the steel plate frame by

. T . . . a fastening member; and
a radius-direction enhancing unit formed radially a fixing unit fixing a driving shaft inserted into the

: . 5
extending outwar dly at an upper end portion of the connecting member which is connected to the other
back yoke unit, elements of the washing machine.

at least one ring type permanent magnet fixedly con-
nected to the inner side portion of the back voke unit; £ % % k%
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