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(57) Abregé/Abstract:

A stator assembly comprises upper and lower pole plates or silicon steel sheets each having a plurality of radial poles. Each radial
pole includes a magnetic pole face extending along a direction parallel to a longitudinal directive. The magnetic pole faces of each
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(57) Abrege(suite)/Abstract(continued):

upper pole plate, each lower pole plate, or each silicon steel sheet may be of the same or different length. Alternatively, the
magnetic pole faces may be overlapped with each other or not overlapped with each other. The overall magnetic pole face formed
by the magnetic pole faces may be so arranged to represent a step-like structure or an inclined side.
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Abstract of the Disclosure

A stator assambly comprises upper and lower i)ole plates or silicon stesl sheets esach
having a plurality of radial poles. Each radial pole includes a magnetic pole face extending
along a direction paralle! to a longitudinal direction. The magnetic pole faces of each upper
nole plate, sach lower pole plate, or each silicon stee! sheet may be of the same or different

length. Alternatively, the magnetic pole faces mey be overlapped with each othe.r' or not

overiapped with each other. The overall magnetic pole face formed by the magnetic pole faces

may be o arranged to represent a step-like structure or an inclined side.
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Stator Assemblies for Motors

Background of the Invention
1. Field of the Invention

The present invention relates to stator assemblies for motors, and more particularly to
stator assemblies having improved magnetic conduction effect, thareby avoidicg dead comer
of rotation acd increasing the rotating torque.

Figs. 11 and 12 of the drawings illustrate a conventicnal stator comprising an axle tube
91 having an upper pols plate 92, a bobbin 93, and a lower pole plate 94 mounteé. therearound.

1 Walls 95 nroject outward from a portion of 2 peniphery of the upper pole plate 92 and extend
along a direction parallel to a lonzitudinal direction of the upper pole plate 92. Similarly, walls
95 project outward from a portion of a periphery of the lowef pole plate 94 and extend along a
longitudinal directior of the lower pole plate 94, Thus, the walls 95 and 95 provids a larger
megueticaily conductive area with a permanent ring magnet on 2 rotor. However, the sectional
thickness of each of the upper and lower pole plates 92 and 94 is not increesed although the
induction area is increased, as the upper pole plate 92 aud the lower pole plate 94 are formed
by meaps bending silicon steel sheets df i{dentical thickness. As a result, the magnetic
conduction effect is poor, the rotational torque i3 imsufficient, the rotatjion is vnstable, and

20
floating rotstion may occur.

Suramary of the Invention
It is the primary object of the present invention to provide a stator assembly that bas
improved mag;nétic conduction effect to thereby Increase the rotational torgue.
It iz another ;bj ect of the present invention to provide a stator assembly without dead

comer of rotation, thereby aliowing easy starting of the rotor.

According to the present invention, there is provided a stator

assambly for a motor, the stator assembly comprising at least two stacked

30 silicon stee! sheets, each said silicon steel sheet including a plurality of radial

poles each having a winding wound therearound, @ach said radial pole further

1




10

CA 02493553 2007-09-17

1a

including a distal end, a magnetic pole face projecting from the distal end of
each said radial pole and vertically extending along a direction parallel to a
longitudinal direction of the silicon steel sheet with respect to the stator
assembly, the magnetic pole faces of the radial poles of the silicon steel sheets
being overlapped with each other and forming an overall magnetic pole face of
the stator assembly.

Preferably, a stator assembly in accordance with the present
invention comprises upper and lower pole plates or silicon steel sheets each

having a plurality of radial poles. Each radial pole includes a magnetic pole face

extending along a direction parallel to a longitudinal direction.
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The magnetic pole faces of each upper pole plate, each lower pole plate, or each silicon steel
sheet may be of the same cor different length, Alternatively, the magnetic pole faces may be
overlappad with each other or not overlapped with 'each other, The overall magnetic pole face
formed by the magnetic pole faces may be so arranged {0 represent a step-like structure or an
inclined side.

Other obiecis, specifc advantages, and novel features of the invention will become
more apparent from the following detailed description and preferahle embodiments when
taken in conjunction with the accompanying drawings.

Brief Deseription of the Drawings

10 Fig. 1 is an exploded perspective view of a first embodument of a stator zssembly in

accordanice with the present invention.

Fig. 2 is a longitudinal sectional view of the positioning stator in Fig. 1.

Fig. 3 is an exploded perspective view of & second embodiment of the stator assembly in
accordance with the presént mvention |

Fig. 4 is a longitudinal sectional view of the positioning stator jn Fig. 3.

Fig. 5 is an exploded perspective view of a third embodiment of the stator assembly in
accordance with the present invention.

Fig 6 i3 a longitudinal sectional view of the stator assembly in Fig. 5.

Fig. 7 is a sectionea] view taken along line 7-7 in Fig. 6.

20 Fig. 8 is a pergpective view of & fourth embodiment of the statar assembly in accordance

with the present invention

Fig. 9 is a side view of the stator iz Fig. 8.

Fig. 10 is a top view o;” the stator i Fig. 8.

Fig. 11 is an exploded perspactive view of & conventionel stasor.

Fig. 12 is a sectional view of th= conventional stator in Fig. 11.
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Detailed Description of the Preferred Embodiments

Preferred embodiments in accordance with the present invention will now be described
with reference o the accompanying drawings.

Referring to Figs. 1 and 2. 3 first embodiment of a stator essembly in accordance with
the present invention generally inchudes a bobbin 10, an upper pole plate assembly 11, and &
lower pole plete assembly 12.

The bobbin 10 may be any conventional bobbin for all kinds of D,C. (direct current)
brushiess motors and heat-dissipating fans. The bobbin 10 ingludes an axial winding 101
wound therearound and a2 central hole 102 through which an axle tube 103 extends for
rrounting the upper and lower pole plate assemblies 11 and 12.

The upper pole plate assemibly 11 comprises at least two upper pole plates 110 that are
stacked each other. Each upper pole plate 110 includes a hole 111 through which the axle tube
103 extends. The upper pole plates 110 are thus mounted to a side of the bobbin 10, Each
upper pole platz 110 further includes s plurality of radial poles 112. Bach radial pole 112 hasa
magnetc pole face 113 extending along a direction parailel to a longitudinal direction of the
upper pole plate 110. The width of the magnetic pole face 113 is smaller than that of the radial
pole 112, The magnetic pele faces 113 on the aligned radial poles 112 are of different lengths
and not overlapped with each other, as shown in Fig. 2. And the overall upper magnetic pole
face 114 of the upper pole plate assembly 11 has a stepped-like hottom, best shown in Fig. 2.

Similarly, the lower pole plate gssembly 12 comprises at least two lower pole plates 120

that are stacksd each other. Bach lower pole plate 120 includes a haole 121 .through which the
axle tube 103 extends. The lower pole plates 120 are thus mounted to the other side of the

bobbin 10. Each }o:urer pele plate 120 furtaer includes a plurality of radial poles 122. Each

radial pole 122 has a magnetic pole face 123 extending along a direction parallel to =
longitudinal direction of the lower pole plate 120. The width of the magretic pole face 123 is
smaller than that of the radial pole 122. The magnetic pole faces 123 on the aligned radial
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poles are of different lengths and not overlapped with each other. And the overall lower
magnetic pole face 124 of the lower pole plate zssembly 12 has a stepped-like upper side.

Referriug fo Fig. 2, in assembly, the upper pole plate assembly 11 and the lower pols

plate assembly 12 are respectively mounted to upper and lower sides of the bobbin 10 by the
axle tube 103 that extends through the central hole 102 of the bobbin 10. The axle tube 103
and the upper and lower pole plate assemblies 11 and 12 form a path of magnetic conduction.
Since esch of the upper pole plate assembly 11 apd the lower pole plate assembly 12
comprises a plurality of stacked pole plaies, a larger flux is obtained between the upper and
lower pole plats assermblies 11 and 12 and the axle tube 103. The upper and lower pole plate
10 agsembies 11 and 12 and the permaneﬁt magnet of the rotor have 2 larger induction area such
tha: the rotor has a larger rotational torque. In addition, siace the bottom of the overall upper
magmetic pole face 114 and the upper side of ﬂ;e overall lower magnetic pole face 124 are
step-like as a result of different lengihs 1a the magnetic pole faces 113 and 123, the overall
upper pole face 114 of the upper pole plate assembly 11 and the cverall lower pole face 124 of
the lower pole plate assembly 12 form unequal flux and thus have uneven induction with the
nerrnanent magnet of the rotor. Thus, the rotor has no dead corner of rotation, and the rotor can

be started to turn easily when the permanent ring magnet of the rotor has an induction with the
upper and lower pole plate assemblies 11 and 12,

Fig. 5 illustrates 2 second embodiment of the stator assembly in accordance with the

20 present invention, wherein the stator assembly imludcs a bobbin 20, an upper pole plate
assembly 21, and a lewer pole plate assembly 22.

The bobbin 20 may be any conventional bobbia for all kinds 6f D.C. (direct current)

hruskless motors and heat-dissipating faas. The bebbin 20 includss a winding 201 wound

therearound and a central hole 202 through which an axle tube 203 extsnds for motnting the

upper and lower pole plate assemblies 21 and 22.
In this embodiment, the upper pole plate assembly 21 comprises three upper pole plates
110 that are stacked one ancther. Each upper pole plate 210 includes a hole 211 through which
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the axle tube 203 exterds. The upper pole plates 210 are thus mounted to a side of the bobbin
20. Each upper pole plate 210 further includes a plurality of radial peles 212. Bach radial pole
212 has a magnetic pole face 213 extending along a direction parallel to a longitudina!
direction of the upper pole plate 210. The width of the magnetic pole face 213 is smaller than
that of the radial pole 212, The megnete pole faces 213 on the aligned radis! poles 212 we

located side by side (i.c., not overlapped with one another), as shown in Fig. 4. The bottom of

each magretic pole face 212 on the upper pole plates 210 is inclined. The bottoms of the
magnetic pole faces 213 on the aligned radial poles 212 may be so arranged that the overall

upper magnetc pole face 214 of tha upper pole assembly 21 has sn inclimed bottom, best
shown m Fig. 4. Namely, the lengths of the magnetic pole faces 213 increase or decrease
gracdually.

Similarly, the lower pole plate assembly 22 comprises three lower pole plates 210 that
are stacked one another. Each lower pole plate 220 includes a ﬁole 221 thrbugh which the axle
tube 203 extends. The lower pole plates 210 .are thus mounted to the other side of the bobbin
20. Each lower pole plate 220 farther includas a plurality of radial poles 222, Bach radial pole
222 has a mapnetic pole face 223 extending along :a direction parsllel to a longitudinal
direction of the lower pole plate 220, The width of the magmetic pole face 223 is smaller than

that of the radial pole 222. The magnetic pole faces 223 en the aligned radial poles 222 are

located side by side (1., not overlapped with one another). The upper side of each magnetic

pele face 223 on the lower pole plates 220 is inclined. The upper sides of the magnetic pole

faces 223 on the aligned radial poles 222 may be so arranged that the overall lower magnetic
pols face 224 of the upper pole assembly 22 has an inclined upper side (see Fig. 4), Namely,
the lengths of the magnetic pole faces 223 increase or decrease gradually.

Referring to Fig. 4, in assembly, the upper pole plate assembly 21 and the lower poie
plate sssembly 22 are respectively mounted to upper and lower sides of the bobbin 20 by the
axle tube 203 that extends through the central hole 202 of the bobbin 20. The axle tube 203

and the upper and lower pole plate assemblies 21 and 22 form a path of magnetic conduction.
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Sipce each of the upper pole plate asgembly 21 and the lower pcle plate assembly 22
comprises a plurality of stacked pole platss 210, 220, a larger flux is obtained between the
upper and lower pole assemblies 21 enc 22 aud the axle tube 203. The upper and Jower pole

plate assemnbli=s 21 and 22 and the permanent magnet of the rotor have a jarger induction area
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such that the rotor has a larger rotetional torgue. In addition, since the bottoms of the overall
upper magnetic pole faces 214 and the upper sides of the overall lowsr magnetic pole faces
224 are inclingd, the overall upper pole faces 214 of the upper pole plate assembly 21 and the
lower pole faces 224 of the cverall lower pole plate aasembly 22 form unequal flux and thus
have uneven induction with the permeanent magnet of the rotor. Thus, the rotor has no dead
corner of rotation, and the rotor can be started to turn easily when the permanent ring magnet
of the rotor has an induction with the upper end lower pole plate assemblies 21 end 22,

Fig. 5 illustrates & third embodiment of the stator agsembly in accordance with the
present invention, wherein the stator assembly Mcludes a bobbin 30, an upper pole plate
assembly 31, and a lower pole platz assembly 32.

The bobhin 30 may be any conventional bobbin for all kinds of D.C. (direct current)

brushless motors and heat-dissipating fans. The bobbin 30 includes an axial winding 301
wound therearound and a central hole 302 through which an axle tube 303 extends for

mounting the upper and lower pole plate assemblies 31 and 32.

The upper pole plaie assembly 31 comprises at least twe npper pole plates 310 that are
stacked cach other. Bach upper pole plate 310 includes 2 hole 311 through whick the axle tute
303 extends. The upper pcle plates 310 are thus mounted to 2 sida of the bobbin 30. Each
upper pole plate 310 further includes a plurality of radial poles 312. Each radial poie 312 hes =
magnetic pole face 313 extending along a direction parallel to a longitudinal direction of the
upper pole plate 310, The width of the magnetic pole face 313 is smaller than that of the radia)
pole 312. The magnetic pole faces 313 on the aligned radial poles 312 are overlapped with
each other, as shown in Fig. 6. The magnetic pole faces 313 of the aligned radial poles 312 of
the upper pole plates 310 may be of the same or different langth cr have an inclired bottom.
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The bottoms of ths maguetic pole faces 313 of the aligned radial poles 312 may be so arranged
to form a step-like or inchred bottom for the overall upper magnetic pole face 314.

Alternatively, the surface of the overall upper magnetic pole face 314 may be step-like.

Similarly, the iower poie plete assembly 31 comprises at least two lower pole plates 320
that are stacked each other. Each lower pole plate 320 includes a hole 321 through which the
axle tubé 303 extends. The lower role plates 320 are thus mounted to the other side of the
bobbin 30. Bgch lower pole plate 310 further inchudes a plurality of radial poles 322. Each
radial pole 322 has a magnetic pole face 323 extending along a dirsction parallel to 2
longitudinal direction of the lower pole plate 310. The width of the magnetic pole face 323 1s
smaller than thet of the radial poie 322. The magnetic pole faces 323 on the aligned radial
poles 322 are overlapped with cach other. The magnetic pole faces 323 of the aligned radial
poles 322 of the lower pole plates 320 may be of the same or different Iength or have an
inclined upper side. The upper sides of the mﬁmeﬁc pole faces 323 may be so arranged to
form a step-like or incliﬂ.ed upper side for the overall upper magnstic pole face 324,
Altematively, the surface of the overall npper magnetic pole face 324 may be s@-ﬁkc. |

Referring to Figs. 6 and 7, in assembly, the upper pole plate assembly 31 and the lower

pole plate assembly 32 are respectively mounted to upper and lower sides of the bobbin 30 by
means of the axle tube 303 that extends through the central hole 302 of the boktbin 30. The

axle tube 303 and the upper and lower pole plate assemblies 31 and 32 form a path of
magnetic conduction. Siilce each cof the upper pole plate assembly 31 and the lower pole plate
assembly 32 compnses a plurality of stacked pole plates 310, 320, a2 larger flux is obtained
between the upper and lower pole platé assemnblies 31 and 32 and the axle tube 303. The upper
m lower pole plat; assemblies 31 and 32 and the permanent magnet of the rotor have a larger
induction area such that the rotor hes a larger rotational torque, In addition, since the magnetic
pole faces 313, 323 are overlapped with each other or the magnetic pole faces 313 and 323 of

the upper and lower pole plates 310 and 320 are of the same or different length or have an

inclinad bottom or upper side, the upper pole face 314 of the upper pole plate agsembly 31 and
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the lower pole face 324 of the lower pole plate assembly 32 form unequal flux and thus have

uneven induction with the permanent magnet of the rotor. Thus, the rotor has no dead comer

of rotation, and the rotor can be started to turn easily when the permanent ring maguet of the

rotor has an industion with the upper and lower pole plate asserublies 31 and 32.

Fig. 8 illustrates 2 fourth embodiment of the stator assembly in accordance with the

present invention of & radial winding type. The stator assembly 4 comprises a plurality of
siacked silicon steel sheet 40 having 2 common central hole 41 through which an axle tube
(not shown) extends. A shafl (not shown) of a rotor (not shown) is rotatebly received in the
axle tube. Bach silicon stee] sheet 40 includes a plurality of radial poles 42 each having a
winding 43 wound therearound. A plurality of magnetic pole faces 44 project from & distal end
421 of each pole 42 and axtend along a direction parallel to 2 longitudinal direction of the
central hole 41, Each magnetic pole face 44 has a width smaller that that of the distal end 421
of the respective radial pole 42, In addition, the magnetic pole faces 44 on each radial pole 42
may be overlapped or not overiapped with one aniother. The magnetic pole faces 44 on each
radial vole 42 may have be of the same or different length (see Fig. 9). Of course, the magnetic

polz faces 44 on each radial pole 42 may be arranged to represent an inclined side.

As illustrated in Figs. 9 and 10, in this embodiment where the stator assembly 4 consists

of a plurality of stacked silicon steel sheets 40, the overall area of the magnetic pole faces 45
may remain unchanged or even jacreasec even 1f the number of the silicon steel sheets 40 1s
reduced. Thus, the stator assembly 4 and the permanent magunet of the rotor have a larger
induction area therebetween, thereby providing the rotor with a larger rotational torque. In
addition, since the magnetic pole faces 44 of each silicon steel sheet 40 can be arranged to be
overlapped with one another or have different length or arranged to represent an inclined side,

tae overall magnetic pole face 45 of the stator assembly 4 may form unequal flux and have an

uneven induction with the permanent magnet of the rotor. Thus, the rotor can be started easily.

Accordingly, when the permanent ring magnet of the rotor has an induction with the stator, the

rotor can be started and thus fign easily.
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According to the above description, a stator assemlby in accondagce with the present
invention of an axial windirg type comprises an upper pole plate assembly consisting of a
plurelity of upper pole plates, a lower pole plate assembly consisting of a plurality of lower
pole plates, and a bobbin. A larger path of magnetic conduction is provided between the upper
and lower pale plate assermbiies end the bobbin, In addition, the area of the magnetic pole
faces of the upper and lower pole plate assemblies is increased to provide the retor with a
larger rotatiomal torque, Furthermore, tha‘magnaﬁc pole faces of the upper and lower pole
plate assemblies can be overlepped with each other or of tha same or different length or
arranged to represent an inclined side, the overall magnetc pole faces of the tipper and lower

10 pole plste assemblies form umequal flux and have uneven induction with the permanent
magnet of the rotor. Thus, the rotor can be started easily. Accordingly, when the permanent
ring magnet of the rotor has an inducticn with the stator, the rotor can be started and thus turn
easly. '

A stator assembly in accordance with the present imvention of a radial winding type
comprises a plurality of stacied silicon steel sheets. The overall area of the magnstic pole
faces may remain unchanged or even increased even if the mamber of the silicon steel sheets is
reduced. Thus, the stator and the permanent magnet of the rotor have & larger induction area
thereberween, thereby providing the rotor with a larger rotational tarque. Furthermore, the
magnelic pole faces of each silicon stec] sheet can be overlapped with each other or of the

20 same of different lecgth or arranged to represent an inclinéd side, the overall magnetic pole
faces of the stator form unequal tlux and have uneven induction with the permanent magnet of
the roter. Thus, the rotor can be started easily. Accordingly, when the permanent ring magnet
of the rotor has an induction with the stator, the retor can be started and thus turn easily.

Altkough the invention has been explained in relation to its prefarred embodiment as
mentioned above, it is to be understood that many other possivle modifications and variations

can be made without departing from the scope of the invention. It is, therefore, contemplated
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that the appended claims will cover such medificatiors and variations that fall within the true

scope of the invention,
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WHAT IS CLAIMED IS:

1. A stator assembly for a motor, the stator assembly comprising at least
two stacked silicon steel sheets, each said silicon steel sheet including a
plurality of radial poles each having a winding wound therearound, each said
radial pole further including a distal end, a magnetic pole face projecting from
the distal end of each said radial pole and vertically extending along a direction
parallel to a longitudinal direction of the silicon steel sheet with respect to the
stator assembly, the magnetic pole faces of the radial poles of the silicon steel
sheets being overlapped with each other and forming an overall magnetic pole

face of the stator.

2. The stator assembly for a motor as claimed in claim 1, wherein said

magnetic pole faces on each said silicon steel sheet are of the same length.

3. The stator assembly for a motor as claimed in claim 1, wherein said

magnetic pole faces on each said silicon steel sheet are not the same length.

4. The stator assembly for a motor as claimed in claim 1, wherein said
magnetic pole faces on each said silicon steel sheet are arranged side by side

to represent an inclined side.

d. The stator assembly for a motor as claimed in claim 1, wherein said

magnetic pole faces on each said silicon steel sheet has a width smaller than
the width of said radial pole.
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