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(57) ABSTRACT

The present invention provides a motor generator, and the
motor generator comprises a permeability structure, a bear-
ing, a hollow rotating shaft, a ringed clip and a rotatable
guiding structure. The permeability structure comprises a
primary permeability unit and a secondary permeability unit
wherein the second permeability unit is stacked with the first
permeability unit along an axial air-gap to form a symmetrical
structure having a hollow shaft. The bearing is disposed
inside the hollow shaft of the permeability structure. The
hollow rotating shaft is passed through the hollow shaft of the
permeability structure and disposed at another side of the
bearing with respect to the permeability structure. The ringed
clip is used for fixing the bearing and the hollow rotating
shaft. The rotatable guiding structure is disposed inside the
hollow rotating shaft for providing power source and trans-
mitting signals.
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Figure 1
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Figure 2A
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Figure 2B
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Figure 3
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Figure 4
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MOTOR GENERATOR

BACKGROUND OF THE INVENTION

[0001] 1. Field of the Invention

[0002] The present invention relates to a motor generator,
particularly to a motor generator without permanent magnet
but with disc type axial air-gap structure.

[0003] 2. Description of the Prior Art

[0004] Generally speaking, in order to obtain the motor
generator with high power intensity and high torque intensity,
the permanent magnet is used as the rotor magnetic force
source for the technology. And in order to improve the power
intensity and torque intensity, it is necessary to use strong
magnet as the permanent magnet, in order to obtain stronger
magnetic force. The rare earth metals are used as raw mate-
rials to make strong magnet. However, because the rare earth
raw materials are exhausted day by day in recent years, there-
fore their price is higher and higher, which has exceeded the
cost burdened by general motor gradually. Thus, the technical
development of the motor generator transfers to magnet free
motor generator instead of permanent magnet as the magnetic
force source in recent years, such as variable reluctance
motor, induction motor etc. However, the power intensity and
torque intensity of this kind of magnet free motor generator
are relatively low, which will be unfavorable to the applica-
tion field of directly driven.

[0005] When the strong magnet is adopted as the magnetic
force source for the rotor of motor generator, although the
power intensity and torque intensity can be increased, yet the
magnetic effect of permanent magnet will be lost because the
temperature rises, which will cause the reduction of motor
efficiency for a long period. In addition, the magnetic con-
ductive rate of permanent magnet is extremely low, thus the
thicker magnet will have larger magnetic resistance. There-
fore, the permanent magnet design is hard to be adopted for
several hundred kW industrial motor generator.

[0006] Therefore, it is necessary to design a direct driven
motor generator without permanent magnet and reducer, to
provide large torque output, and improve the drawback of
variable reluctance structure.

SUMMARY OF THE INVENTION

[0007] The present invention provides a motor generator
(or called power generator), and the motor generator com-
prises a permeability structure, a bearing, a hollow rotating
shaft, a ringed clip and a rotatable guiding structure. The
permeability structure comprises a primary permeability unit
and a secondary permeability unit wherein the second perme-
ability unitis stacked with the first permeability unit along an
axial air-gap to form a symmetrical structure having a hollow
shaft. The bearing is disposed inside the hollow shaft of the
permeability structure. The hollow rotating shaft is passed
through the hollow shaft of the permeability structure and
disposed at another side of the bearing with respect to the
permeability structure. The ringed clip is used for fixing the
bearing and the hollow rotating shaft. The rotatable guiding
structure is disposed inside the hollow rotating shaft for pro-
viding power source and transmitting signals.

[0008] Inanembodiment of the present invention, wherein
the primary permeability unit and the secondary permeability
unit comprise: a base, a steel core fixed on the base, a con-
ductive coil surrounded on the steel core, and a power and
signal cord.
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[0009] Inanembodiment of the present invention, wherein
the motor generator (or power generator) provided by the
present invention further comprises: two circuit boards are
respectively disposed on two surfaces of the permeability
structure, and electrically connected to the conductive coil
through the power and signal cord.

[0010] Inanembodiment of the present invention, wherein
the material of base may be pure iron, low carbon steel,
silicon steel or sintered ferric powder, casted ferric powder.
[0011] Inanembodiment of the present invention, wherein
the rotatable guiding structure comprises a conductive
twisted cord, a brush structure, a slip contact ring or a rotating
transformer. The abovementioned brush structure comprises
a circuit board, an inner brush seat, an outer brush seat, an
inner brush column, an outer brush ring, a brush guiding seat,
an inner spring, an outer spring, an inner conductive layer and
an outer conductive layer. Wherein, the inner brush column
can be socketed into the inner brush seat for conductive con-
tact, and the outer brush ring can be socketed into the outer
brush seat for conductive contact. In addition, the inner spring
and the outer spring can be inserted into the brush guiding seat
for the inner spring to provide the axial pressure to the inner
brush seat, so that the inner brush column can closely contact
with the inner conductive layer for conduction. The outer
spring can provide the axial pressure to the outer brush seat,
so that the outer brush ring can closely contact with the outer
conductive layer for conduction.

[0012] From the following description, it is able to further
understand the features and advantages of the present inven-
tion. The following figures are a part of the present invention,
so please refer to FIG. 1 to FIG. 4 upon reading the text of the
present invention.

BRIEF DESCRIPTION OF THE DRAWINGS

[0013] The foregoing aspects and many of the attendant
advantages of this invention will become more readily appre-
ciated as the same becomes better understood by reference to
the following detailed description, when taken in conjunction
with the accompanying drawings, wherein:

[0014] FIG. 1 illustrates the stereo diagram of the motor
generator according to an embodiment of the present inven-
tion;

[0015] FIG. 2A illustrates the bottom view of the primary
permeability unit according to an embodiment of the present
invention,

[0016] FIG. 2B illustrates the top view of the primary per-
meability unit according to an embodiment of the present
invention;

[0017] FIG. 2C illustrates the exploded diagram of the pri-
mary permeability unit according to an embodiment of the
present invention;

[0018] FIG. 3 illustrates the cross-sectional diagram of the
motor generator according to an embodiment of the present
invention; and

[0019] FIG. 4 illustrates the cross-sectional diagram of the
rotatable guiding structure according to an embodiment of the
present invention.

DESCRIPTION OF THE PREFERRED
EMBODIMENT

[0020] The attached figures should be used to describe the
implement way of the present invention. In the figures, the
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same element symbol is used to represent the same element.
In order to describe the element more clearly, its size or
thickness might be scaled.

[0021] Please refer to FIG. 1. FIG. 1 illustrates the stereo
diagram of the motor generator according to an embodiment
of the present invention. The motor generator 1 comprises a
permeability structure 100, which is composed a primary
permeability unit 100a and a secondary permeability unit
1005 stacked together. The stator, rotor discs are the coiled
structures, which are disposed along an axial air-gap to form
a symmetrical structure of rotatable motor generator. The
rotatable guiding structure is disposed inside the hollow shaft,
so that the stator and rotor can become the up and bottom
electric magnets to switch the current synchronously, and
convert it into the mechanical torque output for providing an
axial air-gap disc type motor generator having a symmetrical
hollow shaft.

[0022] Please refer to FIG. 2A, FIGS. 2B and FIGS. 2C.
FIG. 2A illustrates the bottom view of the primary perme-
ability unit according to an embodiment of the present inven-
tion. FIG. 2B illustrates the top view of the primary perme-
ability unit according to an embodiment of the present
invention. FIG. 2C illustrates the exploded diagram of the
primary permeability unit according to an embodiment of the
present invention. It is noted that the primary permeability
unit 1004 is used as the example to describe FIG. 2A to FIG.
2C. The secondary permeability unit 1005 has the same struc-
ture, thus it will not be described here again. In FIG. 2C, the
primary permeability unit 1004 at least comprises a base 110,
a steel core 120 fixed above the base 110, a conductive coil
130 socketed around the steel core 120, and a power and
signal cord 140. In a preferred embodiment, the material of
base 100 may be pure iron, low carbon steel, silicon steel or
sintered ferric powder, casted ferric powder. The steel core
120 can fixed, riveted, adhered, or welded on the base 110 in
ring-shaped arrangement with the same material of screw of
base 110. The conductive coil 130 is the fan-shaped structure
formed around the steel core 120.

[0023] Please refer to FIG. 3. FIG. 3 illustrates the cross-
sectional diagram of the motor generator according to an
embodiment of the present invention. The motor generator 1
adopts the abovementioned primary permeability unit 100«
and secondary permeability unit 1005 to be stacked along the
axial air-gap to form a symmetrical structure of rotatable
motor generator. In addition, the motor generator 1 further
comprises a bearing 210, a hollow rotating shaft 220, a ringed
clip 230, a rotatable guiding structure 240 and two circuit
boards 150.

[0024] In FIG. 3, the bearing 210 is disposed inside the
hollow shaft of the permeability structure 100, in order to bear
the axial and radial loading force. The hollow rotating shaft
220 is passed through the hollow shaft of the permeability
structure 100 and screwed, riveted, adhered, or welded at
another side of the bearing 210 with respect to the permeabil-
ity structure 100. The ringed clip 230 is used for fixing the
bearing 210 and the hollow rotating shaft 220. Finally, the
rotatable guiding structure 240 is disposed inside the hollow
rotating shaft for providing power source and transmitting
signals between the permeability structure 100 and the hollow
shaft.

[0025] Preferably, the conductive twisted cord, the brush
structure, the slip contact ring or rotating transformer can be
inserted inside the rotatable guiding structure 40. The primary
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permeability unit 100a and the secondary permeability unit
1005 can be connected through the abovementioned struc-
ture.

[0026] The abovementioned two circuit boards 150 are
respectively disposed at both sides of the permeability struc-
ture 100, which are connected to the conductive coil 130
through the power and signal cord 140. The driving circuit
layout and the power supply circuit layout are designed on
these two circuit boards 150.

[0027] Please refer to FIG. 4. FIG. 4 illustrates the cross-
sectional diagram of the rotatable guiding structure according
to an embodiment of the present invention. This embodiment
provides a rotatable brush structure for providing power
source and transmitting signals among the hollow shaft of the
motor generator. As shown in FIG. 4, the brush structure 300
comprises an inner brush column 310, an outer brush ring
312, a circuit board 314, an inner brush seat 316, an outer
brush seat 318, a brush guiding seat 320, an inner spring 322,
an outer spring 324, an inner conductive layer 326, an outer
conductive layer 328, conductive wire 330, 332, 334, 336, a
groove 338, and hole 340, 342.

[0028] InFIG. 4, the inner brush column 310 and the outer
brush ring 312 are made up of the conductive material, such as
the graphite, copper, or nickel alloy. The circuit board 314 is
made up of the non-conductive material, such as the plastics.
The inner conductive layer 326 and the outer conductive layer
328 are electroplated, adhered or printed on the circuit board
314 for contacting with the brush. The inner conductive layer
326 contacts with the inner brush column 310 directly, which
can connect to the 150 through the conductive wire 336. The
outer conductive layer 328 contacts with the outer brush ring
312 directly, which can connect to the 150 through the con-
ductive wire 334.

[0029] The inner brush seat 316 and the outer brush seat
318 are made up of the conductive material, such as the
copper alloy, nickel alloy etc. The inner brush column 310 can
be socketed into the inner brush seat 316 for conductive
contact, and the outer brush ring 312 can be socketed into the
outer brush seat 318 for conductive contact. The brush guid-
ing seat 320 is made up of non-conductive material, which is
used as the brush guiding seat of the shaft. The inner spring
322 and the outer spring 324 are inserted into the brush
guiding seat 320. The inner spring 322 can provide the axial
pressure to the inner brush seat 316, so that the inner brush
column 310 can closely contact with the inner conductive
layer 326 for conduction. The outer spring 324 can provide
the axial pressure to the outer brush seat 318, so that the outer
brush ring 312 can closely contact with the outer conductive
layer 328 for conduction. The conductive wire 330 is used to
connect the outer brush seat 318 and the circuit board 150, in
order to transmit the electric energy through the groove 338 of
hollow rotating shaft 220 and the hole 340 of brush guiding
seat 320, and avoid the interference caused by the squeeze of
outer spring 324. The conductive wire 332 is used to connect
the inner brush seat 316 and the circuit board 150, in order to
transmit the electric energy through the hole 342 of brush
guiding seat 320, and avoid the interference caused by the
squeeze of outer spring 324.

[0030] From the structure of abovementioned embodiment,
it is known that the present invention does not adopt the
permanent magnet. The double-layer coiling structure and
single air-gap face are used. The air-gap face locates at the
axial direction, thus there is larger air-gap area and lower
magnetic resistance. The double-layer coiling structure does
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not have the permanent magpet structure. The permeability
and coiling structure is simpler. At the same volume and
weight, the magnetic flux intensity can beincreased to several
folds. The stator and rotor of the present invention are the
coiled structure, which can become the up and bottom electric
magnets to switch the current synchronously, and convert it
into the mechanical torque output. Thus, the power intensity
and torque intensity will be higher at the same volume and
space.

[0031] Itisunderstood that various other modifications will
be apparent to and can be readily made by those skilled in the
art without departing from the scope and spirit of this inven-
tion. Accordingly, it is not intended that the scope of the
claims appended hereto be limited to the description as set
forth herein, but rather that the claims be construed as encom-
passing all the features of patentable novelty that reside in the
present invention, including all features that would be treated
as equivalents thereof by those skilled in the art to which this
invention pertains.

What is claimed is:

1. A motor generator, comprising:

a permeability structure, comprising a primary permeabil-
ity unit and a secondary permeability unit, wherein said
second permeability unit is stacked with said first per-
meability unit along an axial air-gap to form a symmetri-
cal structure having a hollow shaft;

a bearing, said bearing is disposed inside said hollow shaft
of said permeability structure;

ahollow rotating shaft, said hollow rotating shaft is passed
through said hollow shaft of said permeability structure
and disposed at another side of said bearing with respect
to said permeability structure;

aringed clip, said ringed clip is used for fixing said bearing
and said hollow rotating shaft; and

a rotatable guiding structure, said rotatable guiding struc-
ture is disposed inside said hollow rotating shaft for
providing power source and transmitting signals.

2. The motor generator according to claim 1, wherein said

primary permeability unit and said secondary permeability
unit comprise:
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a base;

a steel core fixed on said base;

a conductive coil surrounded on said steel core, and a

power and a signal cord.

3. The motor generator according to claim 2, further com-
prising:

two circuit boards are respectively disposed on two sur-

faces of said permeability structure, and electrically con-
nected to said conductive coil through said power and
said signal cord.

4. The motor generator according to claim 2, wherein a
material of said base is selected from the group consisting of
pure iron, low carbon steel, silicon steel, sintered ferric pow-
der, and casted ferric powder.

5. The motor generator according to claim 1, wherein said
rotatable guiding structure is selected from the group consist-
ing of a conductive twisted cord, a brush structure, a slip
contact ring and a rotating transformer.

6. The motor generator according to claim 5, wherein said
brush structure comprises:

a circuit board;

an inner brush seat;

an outer brush seat;

an inner brush column, said inner brush column is socketed

into said inner brush seat for conductive contact;

an outer brush ring, said outer brush ring is socketed into

said outer brush seat for conductive contact;

a brush guiding seat;

an inner spring;

an outer spring;

an inner conductive layer; and

an outer conductive layer, wherein said inner spring and

said outer spring is inserted into said brush guiding seat
for said inner spring to provide an axial pressure to said
inner brush seat, so that said inner brush column is
closely contacted with said inner conductive layer for
conduction, said outer spring provides said axial pres-
sure to said outer brush seat, so that said outer brush ring
is closely contacted with said outer conductive layer for
conduction.



