A A

AU9473014

(1 2) PATENT ABR!DGMENT (1 1) Document No. AU'B'7301 4/94
(19) AUSTRALIAN PATENT OFFICE (10) Acceptance No. 677854

(54) Title
MAGNETIC ROTATING APPARATUS

International Patent Classification(s)

(51)° HO2K 021/1< HO2K 016/02
(21) Application No. : 73014/94 (22) Application Date : 15.09.94
(30) Priority Data
(31) Number (32) Date {(33) Country
§-230162 16.09.93 JP JAPAN

(43) Publication Dale : 30.03.95
(44) Publication Date of Accepted Application : 08,05.97

{71) Applicant(s)
KOHEI MINATO

(72) Inventor(s)
KOHEI MINATO

(74) Attorney or Agent
WATERMARK PATENT & TRADEMARK ATTORMEYS , Locked Bag 5, HAWTHORN VIC 3122

(56) Prior Art Documents
JP 1-69275
EP 256132
US 4629921

(67)y Clam
1. A magnetic rotating apparatus comprising

a rotating shaft;

a rotor which is fixed to said rotating shaft and which has disposed
thereon a plurality of permanent magnets and balancers for balancing rotation,
the permanent magnets being disposed such that one magnetic polarity type is
arranged along an outer peripheral surface in the direction of rotation and the
other magnetic polarify type arranged along an inner peripheral surface, with
each pair of corresponding magnetic poles of one and the other polarities
obliquely arranged with respect to a radial line;

an electromagnet, which is disposed facing this rotor, for developing a
magnetic field which produces the other magnetic polarity type on the facing
surface and energizing means for intermittently energizing said electromagnet
means from where the leading permanent magnet, based on the rotation of said
rotor, passes the facing surface of the electromagnet in the direction of rotation.
8. A magnetic rotating apparatus comprising:

a rotating shaft;
a first rotor which is fixed to said rotating shatt and which has disposed

thereon permanent magnet means and means for balancing rotation, the
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permanent magnet means being disposed such that a plurality of magnetic

poles of the second polarity type is arranged along an outer peripheral surface
in the direction of rotation, and a plurality of magnetic poles of first polarity
arranged along an inner peripheral surface, with each pair of corresponding
magnetic poles of the one and the other polarities obliquely arranged with
respect to a radial line;

a second rotor which rotates along with the first rotor and is fixed to said
rotating shaft, having disposed thereon a plurality of permanent magnets and
balancers for balancing rotation, the permanent magnets being disposed such
that one magnetic polarity type is arranged along an outer peripherai surface in
the direction of rotation and the other magnetic polarity type arranged along an
inner peripheral surface, with each pair of corresponding magnetic poles of one
and the other polarities obliquely arranged with respect to a radial line;

a first and second electromagnet means, which are magnetlcalry
connected and disposed facing the first and second rotors, respectively, for
developing a magnetic field which faces the magnetic field produced by said
first and second rotors; and

detecting means for detecting rotating position of said rotors to allow said

electromagnet means to be energized.
12. A magnetic rotating apparatus compfrising:

a rotating shaft;

a rotor which is fixed to said rotating shaft and which has disposed
thereon permanent magnet means and means for balancing rotation, the
permanent magnet means being disposed such that a plurality of magnetic
poles of one polarity type is arranged along an outer peripheral surface in the
direction of rotation, and a plurality of magnetic poles of the other polarity type
arranged along an inner peripheral surface, with each pair of corresponding
magnetic poles of one and the other polarities obliquely arranged with respect
to a radial line;

electromagnet means, which is disposed facing the rotor, for developing
a magnetic field which faces a magnetic field of said rotor,

wherein sai¢ rotor and electromagnet means are one of a plurality of
pairs of rotors and electromagnet means, each disposed facing each, wherein

each rotor is fixed to said rotating shaft; and
detecting means for detecting rotating position of said rotor to allow said

electromagnet means to be energized.



AUSTRALIA

Patents Act 1990

ORIGINAL
COMPLETE SPECIFICATION
STANDARD PATENT

Application Number:
Lodged:

invention Title: MAGNETIC ROTATING APPARATUS

The following statement is a full description of this invention,
best method of performir.g it known to  us

FIOUAN T 206701
Regulation 3 2(2)

including the



MAGNETIC ROTATING APPARATUS

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to a magnetic rotating appar=tus, and
more particularly, to a magnetic rotating apparatus which utilizes
repulsive forces produced between a permanent magnet and an electromagnet.
2. Description of the Prior Art

1n a conventional electric motor, an armature as a rotor consists of
turns of wires, and electric field as a stator consists of a permanent
magnet. In such the conventional electric motor, however, current must be
usually supplied to windings of the armature which is rotated. When the
current is supplied, heat 1is generated,'which gives rise to the problem
that not much driving force is efficiently generated. This, in turn, gives
rise to the problem that the magnetic forces cannot pe efficiently obtained
from the permanent magnet.

In addition, in the conventional electric motor, since the armature
is so constructed as consisting of the windings, the moment of inertia
cannot be made very high, so that enough torque cannot be obtained.

To aovercome the above-described problems of such the conventional
electric motor, the inventor proposed, in Japanese pPatent Publication No.
6£1868/1993 (U.S. patent No. 4,751,486) a magnetic rotating apparatus in
which a plurality of the permanent magnets are disposed along the two

rotors, respectively, at a predetermined angle, aund in which an



eloctromagnet is disposed at one of the rolors.

1n a generally constructed conventional electric motor, there 1is a
1imit as to how much the efficiency of energy conversion can be increased.
In addition, the torque of the electric motor cannot be made high enough.
For the above reasons, hitherto, various improvements have been made on
existing electric motors, without any succeés in producing an electric
motor so constructed has providing satisfactory characteristics.

In the magnetic rotating apparatus disclosed in Japanese Patent
publication No. ©1868/1993 (U.S. Patent No. 4,751,486) a palr of rotors is
rotated. Therefore, it is necessary for each of the rotors to have high
precision, and in addition, measures must be taken for easier rotation
control.

SUMMARY OF THE INVENTION

In view of the above-described problems, the object of the present
invention is to provide a magnetic rotating apparatus in which rotat ional
energy can be efficiently obtained from the permanent magnet with a minimum
amount of electrical energy, and in which rotation control can be carried
out relatively easily.

According to one aspect of the present invention, there is provided a
magnetic rotating apparatus comprising a rotating shaft; a rotor which 1is
fixed to the rotating shaft and which has disposed thereon permanent magnet
means and means for balancing rotation, the permanent magnet means being
disposed such that a plurality of magnetic poles of one {or first) polarity
type is arranged along an outer peripheral surface in the direction of

rotation, and a plurality of magnetic poles of the other (or second)



polarity type arranged along an inner peripheral surface, with each pair of
corresponding magnetic poles of one and Lhe other polaritics obliquely
arranged with respect to a radial line; electromagncetl means, which 18
disposed facing this rotor, for developing a magnetic field which faces the
magnetic field of the permanent magnet means of the rotor; and detecting
means for detecting rotating position of the rotor Lo allow the
electromagnet means to be energized.

bccording te another aspect of the present lnvention, there is
provided a magnetic rotating apparatus comprising a rotating shafi; a rotor
which is fixed to the rotating shaft and which has disposed thereon a
plurality of permanent magnets and balancers for balancing rotation, the
permanent magnets being disposed such that one magnetic polarity type is
arranged along an outer peripheral surface in the direction of rotation and
Lhe other magnetic polarity type arranged along an inner peripheral
surface, with each pair of corresponding magnetic poles of wne and the
other polarities obliquely arranged with respect to a radial line; an
eloct romagnet, which is disposed facing this rotor, for developing a
magnetic field which produces the other magnetic polarity type on the
facing surface; and energizing means for intermittently energizing the
electromagnet means from where the leading permanent magnet, pbased on the
rotation of the rotor, passes the facing surface of the electromagnet in
the direction of rotation.

According to still another aspect of the present invention, there is
provided magnetic rotating apparatus comprising a rotating shaft; a first

rotor which is fixed to the rotating shaft and which has disposed thereon



permanent magnet means and means for balancing rotation, the permanent
magnet means being disposed such that a plurality of magnetic poles of the
second polarity type is arranged along an outer peripheral surface in t.he
direction of rotation, and a plurality of magnetic poles of the firsl pole
type arranged along an inner peripheral surface, with each pair of
corresponding magnetic poles of one and ihe other polarities obliquely
arranged with respect to a radial line; a second rotor which rotates along
with the first rotor and is fixed to the rotating shaft, having disposed
thereon a plurality of permanent magnets and balancers for balancing
rotation, the permanent magnets being disposed such that one magnetic
polarity type is arranged along an outer peripheral surface in the
direction of rotation and the other magnetic polarity lype arranged along
an inner peripheral surface, with each pair of corresporsding magnetic poles
of one and the other polarities obliquely arranged with respect to a radial
line; a first and a second electromagnet means, which are magnetically
connected and disposed facing the first and second rotors, respectively,
for developing a magnetic field which faces the magnetic fiaotd wf the
permanent magnet means of the first and second rotors; and detecting means
for detecting rotating position of the rotors to allow the esiectromagnel
means to be energized.

The nature, principle and utility of the 1invention wil. become more
apparent from the following detailed description when read 1n conjunclien
with the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

Tn the accompanying drawings:



FIG. 1 is a perspective view schematically illustrating a magnel ic
rotating apparatus according to one embodiment of the present invention;

FIG. 2 is a side view of the magnetic rotaling apparatus itlustrated
in PIG. 1;

FIG. 3 is a plan view of a rotor of the magnetic rotating apparatus
illustrated in FIGs 1 and 2;

FIG. 4 is a circuit diagram illustrating a circuit in the magnet ic
rotating apparatus shown in FIG. 1;

FIG. 5 is a plan view showing a magnetic field distribution formed
. tween the rotor and the electromagnet of the magnetic rotaling apparatus
shown in FIGs. 1 and 2; and

FIG. 6 is an explanatory view illustirating a torgue which cauges
rotation of the rotor of the magnetic rotating apparatus shown in FIGs. 1

and 2.

DESCRIPTION OF THE PREFERRED EMBOD IMENTS

The magnetic field developed by an electromagnet means and that of a
permanent magnet means of a rotor repel each other. Ip addition, the
magnetic field of the permanent magnet means is flattened by the magnetic
fields of other nearby permanent magnets and electromagnet means.
Therefore, a torque 1is produced therebetween to efficiently rotate the
rotor. Since the rotor has a high inertial force, when the rotor starts
rotating, its speed increases by the inertial force and the turning force.

A magnetic rotating apparatus related to one embodiment of the

present invention will be described with reference to the following

drawings.




FIGs. 1 and 2 are schematic diagrams ot «a magnel io rolal g dapparatus
related to one embodiment of the present iavention. 1n the specification,
the term "magnetic rotating apparatus" will include an eleclric motor, and
from its general meaning of obtaining turning force from Lhe magnetic
forces of permanent magnets, it will refer to a rotating apparatus
utilizing the magnetic forces. As shown in FIG. 1, in the magnetic
rotating apparatus related to one embodiment of the present invention, a
rotating shaft 4 is rotatably fixed to a frame 2 with bearings 5. To the
rotating shaft 4, there are fixed a first magnet rotor © and a second
magnet rotor 8, both of which produce turning forces; and a rotated body
10, which has mounted therealong a plurality of rod-shaped magnets 9 for
obtaining the turning forces as energy. They are fixed in such a mener as
to bw rotatable with the rotating shaft 4. At the first and second magnet
rotors ¢ and 8, there are provided, as will be described laLer in detall
with reference to FIGs. | and 2, a first electromagnet 12 and a second
electromagnet 14 respectively are energized in synchronous with rotations
of the first and second magnet rotors 6 and 8, both of which face each
other and are each disposed in a magnetic gap. The first and second
electromagnets 12 and 14 are respectively mounted to a yoke 16, which forms
a magnetic path.

As shown in FIG. 3, the first and second magnet rotors b and 8 each
have disposed on its disk-shaped surface a plurality of tabular magnets 22A
through 22H for developing a magnetic field for generating the turning
forces and balancers 20A through 20H, made of non-magnetic substances, for

balancing the magnet rotors 6 and 8. [n the embodiments, the firast and
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second magnet rotors 6 and 8 each have disposed along the disk-shaped
surface 24 at egual intervals the eight tabular magnets 22A through 2ZH
along half of the outer peripheral area and the eight balancers 20h through
20H aleng the other half of the outer peripheral area.

As shown in FIG. 3, each of the tabular magnets 22A through 22H are
disposed so that its longitudinal axis 1 makes an angle D with respect to a
radial axis line 11 of the disk-shaped surface 24. 1In ths embodiment, an

bekbtween
angle ofPéO degrees and 56 degrees have been confirmed for the angle D. An
appropriate angle, however, can be set depending on the radius of the disk-
shaped surface 24 and the number of tabular magnets 22A through 22H to be
disposed on the disk-shaped surface 24. As illustrated in FIG. 2, from the
viewpoint of effective use of the magnetic field, it is preferable that the
tabular magnets 22A through 22H on the first magnet rotor € are positioned
so that their N-pcles point outward, while the tabular magnets 227 through
324 on the second magnet rotor 8 are positioned so that theif S-poles point
ocutward.

Exterior to the first and second magnet rotors 6 and 8, the first and
second electromagnets 12 and 14 are disposed facing the first and second
magnet rotors & and 8 respectively in the magnetic gap. when the first and
second elcctromagnets 12 and 14 are energized, they develop a magnetic
field identical in polarity to the their respective tabular magnets 22A
through 22H so that they repel one anther. 1In other words, as shown in
F1G. 2, since the tabular magnets 22 through 22H on the first magnet rotor
6 have their N-poles facing outwards, the first electromagnet 12 is

energized so that the side facing the first magnet rotor & develops an N-



polarity. 1n a similar way, since the tabular magnets 228 through 22H on
the second magnet rotor 8 have thelr s-poles facing outwards, the saecond
electromagnet 14 is energized so that the side facing the tabular magnets
Z2A through 22H develops & s-polarity. The first and second electromagnets
12 and 14, which are magnetically connected by the yoke 16, are magnetized
so that the sides facing their respective magnet rotors © and 8 are
opposite in polarity with respect to each other. This means that the
magnetic fields of the electromagnets 12-and 14 can be used efficiently.

A detector 30, such as microgswitch, is provided to either one of the
first magnet rotor & or second magnet rotor 8 to detect the rotating
position of the magnet rotors 6 and 8. That is, as shown in FIG. 3, in a
rotational direction 32 of the tabular magnets 22A through 2/H, the first
and the second magnet rotors 6 and 8 are respect ively energized when the
leading tabular 22A has passed. In other words, in Lhe rctational
direction 32, the electromagnet 12 or 14 is energized when starting point
So, located between the leading tabular magnet 22A and the follwing
tabular magnet 22B coincides with the center point Ro of either the
electromagnet 12 or 1l4. ©  addition, as illustrated in FlLG. 3, in the
rotational direction 32 of the tapular magnets 22A through 221, the first
and the second magnet rotors 6 and 8 are de-energized when the last tabular
magnet 22A has passed. In the embodiment, an end point EO 18 set
gymmetrical to the starting point So on the rotating disk-.haped surface
24. When the end point Eo coincides with the center poin® Ro ¢f either the
electromagnet 12 or 14, the electromagnet 12 or 14 is de-enerqgized,

respectively. As #ill be described later. with the center pnint Ro of Lhe



~lectromagnet 12 or 14 arbitrarily set belween the starting point So and
the end point Eo, the magnet rotors 6 and 8 start to rotate when the
electromagnets 12 and 14 and their tabular magnets 22A through 2ZZH face one
another. When a microswitch is used as the detector 30 for detecting the
rotating position, the contact point of the microswitch is allowed tu slide
along the surface of the rotating «isk-shaped =surface 24. A step is
provided for the starting point So and the end point Eo so that the contact
of the microswitch closes between the starting point So and the end point
Ew. The area along the periphery therebetween protrudes beyond the olher
peripheral areas of the roctating disk-shaped surface 24, 7Tt is apparent
that a photo sensor or the like may be used instead of the microswitch as
the detector 30 for detecting the rotating position.

As shown in FIG. 4, the windings of the electromagnets 12 and 14 are
connected to a DC power source 42 through a movable contact of a relay 40,
which is connected 1n series with the windings. A series circult
containing the relay 40 (solencid) and the detector 30 owr microswitch is
connected to the DC power source 42. In addition, from trne viewpoint of
energy conservation, a charger 44 such as a solar cell is connected to the
DC power source 42. It ic preferable that the DC power source 42 1€
constantly chdargeable using solar energy or the like.

[n the magnetic rotating apparatus illustrated 1n FIGs. 1 and 2, &
magnetic field distribution shown in FIG. 5 is formed between the tabular
magnets 22A through 2724, disposed on each of the maqnet rotors & and 8, and
the electromagnets 12 and 14 which face them, respectively. Wwhen the

electromagnet 12 or 14 1is energized, a magnetic field of a tabular magnetl



of the tabular magnets 22A through 22H, adjacent to the electromagnet 12 or
14, is distorted in the longitudinal direction in correspondence with the
rotational direction. This results in the generation of a repulsive force
therebetween. As 1is apparent from the distortion of the magneiic field,
the repulsive force has a larger component in the longitudinal or
perpendicular direction, and produces a torque, as shown by an arro 32.
Similarly, a magnetic field of a tabular magnet of the tabular magnets 22A
through 22H, which next enters the magnetic field of the electromagnet 12
or 14, is distorted. Since it moves toward an opposite pole of the
preceding tabular magnet of the tabular magnets Z2A through 22H, its
magnetic field is distorted to a larger extent, and thereby flattened.
This means that the repulsive force produced between the tabular magnets of
the tabular magnets 22A through 22H, which have already entered the
magnetic field of the electromagnets 12 or 14, is larger than the repulsive
force developed between the next-entering tabular magnets of the tabular
magnets 22A through 2ZH and the electromagnets 12 or 14. Accordingly, a
turning force, shcwn by the arrow 32, acts upon the rotating disk-shaped
surface 24. The rotating disk-shaped surface 24, having been imparted
thereto turning force, continues to rotate due to inertial forces, even
when it has been de-energized after the end point Ec has coincided with the
center poirt Ro of the electromagnet 12 or 14. The larger the inertial
force, the smoother the rotation.

AL the initial stage of the rotation, an angular moment, as that
shown in FIG. 6, is imparted to the rotating disk-shaped surface 24. That

1s, at the start of the rotation, as shown in FIG. 6, when the pole M of a
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tabular magnet is slightly displaced in the rotational divection from the
peole M' of an electromagnet, a repulsive force operates between bolh of the
poles M and M' of the tabular magnet at the rotating side and the
electromagnet at the stationary side, respectively. Therefore, from the
relationship illustrated in FIG. &, an angular torque T 1is generated based
on the formula: T = F. a-cos (a - B), where in a is a constant. The
angular torque starts the rotation of the rotating disk-shaped surface 24.
After the rotating disk-shaped surface 24 has started rotating, its
rotating speed gradually increases due to an inertial moment thereof, which
allows a large turning driving force to be produced. After a stable
rotation of the rotating disk-shaped surface 24 has been produced, when a
recessary electromotive force can be developed in an electromagnetic coil
{not illustrated) by externally bringing it near a rotated body 10 to be
rotated along with the rotating disk-shaped surface 24. This electric
power can be used for other applications. This rotating principle is based
on the rotating principle of éhe magnetic rotating apparatus already
disclosed in Japanese Patent Publication No. 61868/1993 (U.S. Patent No.
4,751,486) by the inventor. That is, even if an electromagnet, provided
for one of the rotors of the magnetic rotating apparatus disclosed in the
same Patent Application, is fixed, it is rotated in accordance with the
rotating principle disclosed therein. For details, refer to the above
Japanese Patent Publication No. 61868/1993 (U.S. Patent No. 4,751,486).

The number of tabular magnets 224 through 22H is not limited to 8"
as showrn in FIGs. 1 and 3. Any number of magnetc may be used. In the

above-described embodiment, although the tabular magnets 22A through 22H



are disposed along half of the peripheral area of the disk-shaped surlace
24, and the balancers 20A through 20H are disposed along the other half of
the peripheral area, the tabular magnets may further be disposed along
other areas of the disk-shaped surface 24. It is preferable that
balancers, in addition to magnets, are provided along a portion of the
peripheral area on the disk-shaped surface. The counter weights, which do
not need to be formed into separate blocks, may be formed into cne sheet cf
plate which extends on the outer peripheral area of the disk-shaped

surface. In addition, in the above-described embodiments, while the

construction is such as to allow the electromagnets to be energized for a

predetermined period of time for every rotation of the rotating disk-shaped
surface, the circuit may be so constructed as to allow, upon increased
number of rotations, energization of the electromagnets for every rotation
of the rotating disk-shaped surface, starting from its second rotation
onwards. Further, in the above-described embodiment, a tabular magnet has
been used for the permanent magnet, but other types of permanent magnets
may also be used. In effect,; any type of magnet may be used as the
permanent magnet means as long as a plurality of magnetic poles of one type
is disposed along the outer surface of the inner periphery and a plurality
of magnetic poles of the other type are disposed along the inner peripheral
surface of the disk-shaped surface, so that a pair of corresponding
magnetic poles of one and the other polarities is obliquely arranged, with
respect to the radial line 11, as shown in FIG. 3.

Although the tabular magnets 22A through 22H are mounted on the

magnet rotors & and 8 in the above embodiment, they may be eleciramagnets.
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In this case, the electromagnets 12 and 14 may be the alternative of
electromagnets or permanent magnets.

According to the magnetic rotating apparatus of the present
invention, rotational energy can be efficiently obtained from permanent
magnets. This is made possible by minimizing as much as possible current
supplied to the electromagnets, so that only a required amount of
electrical energy is supplied to the electromagnets.

It should be understood that many modifications and adaptations of
the invention will become apparent to those skilled in the art and it is
intended to encompass such obvious modifications and changes in the scope

of the claims appended hereto,
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:

1. A magnetic rotating apparatus comptrising

a rotating shatft;

a rotor which is fixed to said rotating shaft and which has disposed
thereon a plurality of permanent magnets and balancers for balancing rotation,
the permanent magnets being disposed such that one magnetic polarity type is
arranged along an outer peripheral surface in the direction of rotation and the
other magnetic polarity type arranged along an inner peripheral surface, with
each pair of corresponding magnetic poles of one and the other polarities

obliquely arranged with respect to a radial line;
an electromagnet, which is disposed facing this rotor, for developing a

magnetic field which produces the other magnetic polarity type on the facing
surface and energizing means for intermittently energizing said electromagnet
means from where the leading permanent magnet, based on the rotation of said
rotor, passes the facing surface of the electromagnet in the direction of rotation.

2. A magnetic rotating apparatus as claimed in claim 1, wherein said rotor

and electromagnet means are one of a plurality of pairs of rotors and
electromagnet means, each disposed tacing each, wherein each rotor is fixed to

said rotating shaft.

3. A magnetic rotating apparatus as claimed in claim 1, wherein said

permanent magnet means are tabular magnets.

4, A magnetic rotating apparatus as claimed in claim 1, wherein said

balancers are made of non-magnetic substances.

5. A magnetic rotating apparatus as claimed in claim 1, wherein said
energizing means comprises a relay with a solenoid and a contact, and a DC

power source.



*
L
-
L]

esse oe guse
ae [}
s & &
« see o
- [ ]
*e a0

L

[
(XTI
“nee

15

6. A magnetic rotating apparatus as claimed in claim 5, wherein said DC

power source is electrically connected to a charger.

7. A magnetic rotating apparatus as claimed in claim 1, wherein said
permanent magnet means are substituted to electromagnets and said

electromagnet means is substituted to @ permanent magnet means.

8. A magnetic rotating apparatus comprising:

a rotating shaft;
a first rotor which is fixed to said rotating shaft and which has disposed

thereon permanent magnet means and means for balancing rotation, the
permanent magnet means being disposed such that a piurality of magnetic
poles of the second polarity type is arranged along an outer peripheral surface
in the direction of rotation, and a plurality of magnetic poles of first polarity
arranged along an inner peripheral surface, with each pair of corresponding
magnetic poles of the one and the other polarities obliquely arranged with

respect to a radial line;
a second rotor which rotates along with the first rotor and is fixed to said

rotating shaft, having disposed thereon a plurality of permanent magnets and
balancers for balancing rotation, the permanent magnets being disposed such
that one magnetic polarity type is arranged along an outer peripheral surface in
the direction of rotation and the other magnetic polarity type arranged along an
inner peripheral surface, with each pair of corresponding magnetic poles of one
and the other polarities obliquely arranged with respect to a radial line;

a first and second electromagnet means, which are magnetically
connected and disposed facing the first and second rotors, respectively, for
developing a magnetic field which faces the magnetic field produced by said

first and second rotors; and
detecting means for detecting rotating position of said rotors to allow said

glectromagnet means to be energized.
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9. A magnetic rotating apparatus as claimed in claim 8, wherein said
electromagnet means is energized in synchronism with rotations of the rotor.

10. A magnet rotating apparatus as claimed in claim 8, wherein said
permanent magnet means are tabular magnets and said means for balancing

rotation are made of non-magnetic substances.

11. A magnetic rotating apparatus as claimed in claim 8, wherein said
permanent magnet means are substituted to electromagnets and said first and

second electromagnet means are substituted to permanent magnet means,

respectively.

12. A magnetic rotating apparatus comprising:

a rotating shaft;

a rotor which is fixed to said rotating shaft and which has disposed
thereon permanent magnet means and means for batancing rotation, the
permanent magnet means being disposed such that a plurality of magnetic
poles of one polarity type is arranged along an outer peripheral surface in the
direction of rotation, and a plurality of magnetic poles of the other polarity type
arranged along an inner peripheral surface, with each pair of corresponding
magnetic poles of one and the other polarities obliquely arranged with respect
to a radial line;

electromagnet means, which is disposed facing the rotor, for developing
a magnetic field which faces a magnetic field of said rotor;

wherein said rotor and electromagnet means are one of a plurality of
pairs of rotors and electromagnet means, each disposed facing each, wherein

each rotor is fixed to said rotating shaft; and
detecting means for detecting rotating position of said rotor 0 allow said

electromagnet means to be energized.
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13. An apparatus as claimed in claim 1, 8 or 12, substantially as herein

described with reference to the accompanying drawings.

DATED this 20th day of February, 1997
KOHE! MINATO

WATERMARK PATENT & TRADEMARK ATTORNEYS
290 BURWOOD ROAD

HAWTHORN VICTORIA 3122

AUSTRALIA



ABSTRACT OF THF _DISCLOSURE

On a rotor which is fixed to a rotatable rotating shaft, a plurality
of pe;manent magnets are disposed along the direction of rotation such that
the same magnetic pole type thereof face outward. 1In the same way,
palancers are disposed on the rotor for balancing the rotation of this
rotor. Each of the permanent magnets is obliquely arranged with respect to
the radial direction line of the rotor. At the outer periphery of the
rotor, an electromagnet is disposed facing this rotor, with this
electromagnet intermittently energized based on the rotation of the rotor.
According to the magnetic rotating apparatus of the present invention,
rotational energy can be efficiently obtained from permanent magnets. This
is made possible by minimizing as much as possible current supplied to the
electromagnets, so that only a reguired amount of electrical energy 1s

supplied to the electromagnets.
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