; €3e7223\ 5. 5666T7gn+ MAGNETI C ROTATI NG MOTOR GENERATOR BACKGROUND OF THE
| N\VENTION 1. Field of the Invention The present invention reuﬂmnﬂlﬂmm"mmwmm .
magnetic rotating notor generator that a notor which is subj iC

rotational drive sem permanently perforns predeterm ned work (e. «goopor*

rotation of a fan or drive of a nechanical shaft) in a rotation node and,
at the sane tine, has a power generation node for perform ng powe

generation, output power is larger than input power for drivi nmmmitmlmmmmm
and power regeneration is ible. 2. Description of the Rela

b
Conventional I'y, pomﬂ%@%ﬁfé?h@gww%tl‘é@r?ﬁﬁ SEYERHERRr by usi ng*iswesoer

power, wi nd power, thermal power and nucl ear power as energy. In the case
of water power generation, dans for rotating hydraulic turbines nust be

constructed, resulting i I oNE I S i The amount of water is
not al ways sufficient. = &h,b el ﬁ’ﬁ I & on the dans and thus
the dams ar nggg_du%%d mpRepRhkY o N the case of wind power generation,

since the wi nd power Ich I's a natural phenonenon is utilized, only costs

for installing ueReriSnaliami bRk NEVEL SRS greIdlGe blie il pover
generati on depends oOn the natural phenonenon, it has™a pro Fem such as

i nst abl e weosEEi §enekager BhatFW Witfor thel SR 1 HONEH geretal hagnrlidtes air
because of combustion of oil or 1 coal and has probl ens includi ng

i nferior tdiesathbneflf idyeneys andpefeciiaagele nbe 0F odh@hal r ¥@& P BE4 nec! ear
power generation requires substantial costs for constructing facilities and
has problwrskalieuy .safreityat fsndescri feth abovér ivke cforw end ¢haak cpawer
generation apparatuses require substantial costs for constructing
facilitieshahd) hever podia telen imdaidingy etvEhensemeat ipel | lud & an posiar

pol lution, heat generatjon and stable supply of the energy. A notor

gener al | \I9RERTEOIIMAIR Beraresfvattimy poReert gegar@tatena potatitng
magnetic force and rotates a rotor by a nmagnetic attraction force which
enabl es tBRVEHtHF 1JTFSF| BRARhENPBEaPPHE IndgFefird VAL & headedial ®gidy, in

order to generate the rotating magnetic force, power corresponding to an
out put t(}?%%%ri R ) ?ﬁep??ﬁsd‘rb.cle'

2. Description of the Related Art

Conventionally, power is obtained by rotating a
generator by using water power, wind power, thermal power
and nuclear power as energy. In the case of water power
generation, dams for rotating hydraulic turbines must be
constructed, resulting in environmental destruction. The
amount of water is not always sufficient. Further,
sediment is deposited on the dams and thus the dams are not
used permanently. In the case of wind power generation,
since the wind power which is a natural phenomenon is
utilized, only costs for installing generators are
required. Nevertheless, since the wind power generation
depends on the natural phenomenon, it has a problem such
as instable ensuring of energy. Further, thermal power

generation pollutes air because of combustion of oil or



A magnetic rotating notor is known to operate as a generator when power
supply to the notor is stopped and a rotor is rotated by an external force.
Nanely, the identical rotator structure (hardware) serves as a notor and as
a generator. When the rotator structure receives power to provide a
mechani cal output, it is called a notor, and when it rotates a rotor by a
nmechani cal turning force to generate power in a coil, it is called a
generator. Conventionally, the identical rotator structure cannot exhi bit

t he function, of tor_and. the functipon of ,a_generatqr at the sane tine,
and thesec‘??]%c?f'@ngoaasr &%%%Biﬂ?ea% H‘?ih@fgﬁdotrhéﬁ'b%@f‘?\ien. Al t hough a
single 2 er FOLALAT st&gft%{qgcgnve%tk n%Elﬁﬂu%%{unctions aaHa gptor and as
a generator, Pt ocannét ef%f%l¥_?ﬂ$ Flinc o ot~ % d%%ﬁ?épgr e EXhni biting
the funct Qﬂeﬁfg?ﬂgyéyioﬁnge&hggégﬂgﬁbség Eﬁgﬁrdéﬁégnf%P the fupctlon of
a notor d the“tunction of a“generator a the“sare time, a notor is

mechani Caé&ﬂ(sﬁ?l:l@'tﬁ.@lgt gf@cgf,@@&@%g@nd's%%%%l‘éﬁé | DENT Qa'fgfegzﬁpr esent

i nventi on was devel oped in view of the above circunstances, an e obj ect
of the present ixweaéseribed QuBWY| deha FRERRINEL QLA bBY IOt Or gener at or
whi ch does not have probl ens including environnental pollution, air

pol | uti ongeneraeiand diapdrgeaseat ireyu Whé chubstaheam Middous Eegui ri ng

i ncreased manufacturing costs, which exhibits the function of a generator
whi | e exhedmstrngcthend ufeed i bhtdksa ami diaaadprobWench it pudlipower obt ai ned
by a generator is larger than input power for driving a notor. The present

i nvent i orerel apagend al rughbtidonot stiimgoebl ot igenerastadr ,gandrakgon

af orenenti oned object of the present invention is acconplished by providing
a magnet i34 ofhePAG IR L genér &h6r Y ssing a rotating portion which is
made of a non-nmagnetic substance whose periphery is provided with a group
of pernmanent naghetQtPF| BEFH2 5l HrEBELeVFish et ERGF eOF n2di e&ifdaed manner ;
a group of elec ronagnet% t hat are di sposed adjagently to, the rotating

|
portion SCUETt 6°0BFBEE e FyFEiF B PP HERBRE C3T OT T8y AESS T OL 37T 13 onal
f i i ti f _the . f t ts;
cont ol | erotSF B PR 200 Bt 8 Po b el R Kn ERaReE 6 ¢ ne
o0 . S ;
qonerati o SEErEE R EL 0N no AR ALERRLLERT ¢ FRORAL ROLL RN ot The

af or enent | gnggaghi e MndAECBr EHRddVEPAL ORlabh ACGOTRLL SBEd Y i 0vi di ng

a magnetic rotating notor generator conpristng rotating poftfon which is
nmade of a-HPReBBSRRLIHy $WEHhaneepWROSErgaE! P&l Ypp B1 BHOVH datk WddbA, group
of permanent magnets tiled at a predeterm ned angle in an enbedded nmanner;
a group of el ectx anmgnet s ct hat saringlinsposedi adkasant ky bedha & addtd ng
portion so as to oppose the group of pernmanent magnets; a positional sensor
for det ecyéngrposirt whres: glowdre gurpppyof opeheanenbrmiagnetspredard o | er

whi ch has a battery for applying a pulsed current to the el ectromagnet on

t he basi sretoxn det avtterk &d ghyl afr emtidmnpbsfoiroral SEMe®Iy, ahtlea power
generating_section for obtaining power fromcoils of the el ectromgnet,
wherei n al#ehhired msde e At poaBErgerideatdvwnr abdecavesr &t &Pt t hat

t he power generation is perforned while a function as a notor is exhibited
and pomera%@t3?n@d98QQMﬂ§?EWWHW%%ﬂeFBFi6ﬁq@¥Qﬁuﬁﬂ¥%ﬁtP6etﬁ§Qﬁﬂﬂ?%lIer in

order to generate the Pglsed current instead of .t he batterg. 4
ower to provilide a mechanical output, it is called a motor,

and when it rotates a rotor by a mechanical turning force
to generate power in a coil, it is called a generator.
Conventionally, the identical rotator structure cannot
exhibit the function of a motor and the function of a
generator at the same time, and these functions are

exhibited with a time lag therebetween. Although a single



BRI EF DESCRI PTI ON OF THE DRAWNGS I n the acconpanying drawings: FIG1 is a
schematic exterior viewillustrating an exanple of a nagnetic rotating
apparatus; FIG2 is a flat viewillustrating an exanple of a rotator of the
magnetic rotating apparatus; FIG3 is a circuit diagramillustrating a
drive systemof the magnetic rotating apparatus; FIG4 is a view
illustrating a state of rotating torque of the magnetic rotating apparatus;
FIG5 is a cross-sectional nmechanismview for explainLng t he pringlple of
t he resent vent FIG6 is a cross i onal mechani sm vi ew for

; 1%vhad: BHo

expl ai ni g ?%goﬁr?hEPSFgﬁﬁ ﬁﬂﬂ¥%ﬂ%&%ﬁ? Cﬁkgnﬁ|%fzi'm°t°r t
T ose pech@nal TGRAUAIRYE PV EOLaRIR A Sllfh§ DO R MRIRIE: 8 £78 P O%en
generator while exhibiting the function of a motor, and
vice versa. In order to obtain the function of a motor and

the function of a generator at the same time, a motor is

mechanically coupled to a generator.

SUMMARY OF THE INVENTION

The present invention was developed in view of the
above circumstances, and the object of the present
invention is to provide a magnetic rotating motor generator
which does not have problems including environmental
pollution, air pollution, noise and heat generation, which
is clean without requiring increased manufacturing costs,
which exhibits the function of a generator while exhibiting
the function of a motor and in which output power obtained
by a generator is larger than input power for driving a
motor.

The present invention relates to a magnetic rotating
motor generator, and the aforementioned object of the
present invention is accomplished by providing a magnetic
rotating motor generator comprising a rotating portion
which is made of a non-magnetic substance whose periphery
is provided with a group of permanent magnets tilted at a
predetermined angle in an embedded manner; a group of
electromagnets that are disposed adjacently to the

rotating portion so as to oppose the group of permanent



FIGS. 8A to 8G are views for explaining the principle of the present
invention; FIG9 is a connection diagramillustrating an exanple of the
present invention; FIG 10 is other principle view of the present invention;
FIG 11 is a connection diagramillustrating another exanple of the present

invention; FIG 12 is an exterior viewillustrating a structural exanple of
a coil for power generation; 5 FIG13 is an exterior view.illustrating
anot her structural exanple of a coil for power generation; FIG 14 is a view

Ut 0T L LIS SRS LN LB 8 1353 dL R,

T ustiTads88pY8E BRUMA e A APL R 06, 18 RIS 1 4 AVESL 8Bb1ying an
electric current to the electromagnet on the basis of a
detected signal from the positional sensor; and a power
generating section for obtaining power from coils of the
electromagnet.

The aforementioned object of the present invention
is accomplished by providing a magnetic rotating motor
generator comprising a rotating portion which is made of
a non-magnetic substance whose periphery is provided with
a group of permanent magnets tiled at a predetermined angle
in an embedded manner; a group of electromagnets that are
disposed adjacently to the rotating portion so as to oppose
the group of permanent magnets; a positional sensor for
detecting positions of the group of permanent magnets; a
controller which has a battery for applying a pulsed
current to the electromagnet on the basis of a detected
signal from the positional sensor; and a power generating
section for obtaining power from coils of the
electromagnet, wherein a rotation mode and a power
generation mode are repeated, so that the power generation
is performed while a function as a motor is exhibited and
power obtained by the power generation is supplied to the
controller in order to generate the pulsed current instead

of the battery.



FIG 17 is a graph illustrating an actual exanple of input waveforns
(voltage and electric current); and FIG 18 is a graph illustrating an

actual exanple of output waveforns (voltage and electric current). DETAI LED
DESCRI PTI ON OF THE PREFERRED EMBCDI MENTS According to the present

invention, in a notor magnetic pole portion of a rotator structure, a
magnetic field devel oped by an el ectromagnet and magnetic fields devel oped
by a group of permanent magnets on a rotor repel one another. The nagnetic
field generated by a per nt magnet is deforned so as to be' flat by
magnetic fields of ot : THEGREAWINE S the el ect romagnet

Then, a torqu%P{orhéog%tiE%)the.rotgr i S eﬁéréted bet ween t he permanent
magnet and the el'ectronBGRerPaY 1Nt SFAYIFF 4t or structure is in a

rotati on node a h tor_i te fficiently. ing the tine el apsed
si nce the pernaﬁg% 'ﬁa%%e %#ﬁ?ﬁgkﬁgtgfﬁﬁﬁggﬁg'%ﬁg%ugﬁiPﬁgrgﬁéé¥15ﬂhgnet of
t he Dt Ore 0RGH I gepaQl i il s ent magnet reaches an
eIectronﬁEnet g% %ﬁe%hgygﬁﬁ%%g? #ggﬁgf%gfﬁ%?%gg%g?%dn, t he permanent magnet
performs el ectranmagnetis hneuGld QN dpon] Buseirh tafng %%ﬁ%g?@a%@% SO
that the rotator structure is in a power generation node and power 1S

out put t ededt@tvtrhe fcaille aliaghet ebeebtamangt appheakelsat i on node based on

t he repul sion action between the permanent nagnet and the el ectronagnet and
the power gener &1®n3 mbdeabasad ot tdeagkaat namagnet€ihgductdan dy the
coil and the permanent nagnet are repeated alternately. As a result, a

si ngl e r gwsoemsofuttr enagane bi s ratfaumiotd omppsratgenerator as well as a
function as a notor, and vice versa. Since output power outputted as the
result of the pdWes- feher at Vérew unclweohrat ingr gersttaae o Apurb tpaverg f or
driving the notor, the present invention contributes to energy

conser vati AU ELPEnERe MATRYEREr HOLtRE itte aWIPPLREPSWer for the input

power, senipernqﬂfnt drive is realized, Considering that a magnetic
rotating notor G.5 18 a cross-sectional mechanism view for

explaining the principle of the present invention;

FIG.6 is a cross-sectional mechanism view for
explaining the principle of the present invention;

FIG.7 is a cross-sectional mechanism view for
explaining the principle of the present invention;

FIGs.8A to 8G are views for explaining the principle
of the present invention;

FIG.9 is a connection diagram illustrating an
example of the present invention;

FIG.10 is other principle view of the present
invention;

FIG.1l1l is a connection diagram illustrating another
example of the present invention;

FIG.1l2 is an exterior view illustrating a structural

example of a coil for power generation;



generator of the present invention is capable of performng functions as a
notor and as a generator at the sane tine, the magnetic rotating notor
generator is an innovative apparatus which has not been conventionally
provi ded. The nmagnetic rotating notor generator of the present invention
does not suffer problens such as environnmental pollution, air pollution,
noi se and heat generation. Its manufacturing costs are not increased.

Mor eover, the magnetic rotating notor generator is clean and thus 7
unrelated to pollution. Further, since heat generation does not occur, the
structure i s mdel®fLl3yhEhéH EHRTHIT VésH tildshretdnpi §MAHIG and a

decrease in mapufa tuﬂ%ﬁhfxfng. The.%%égine of a magnetic rotating
appar at us® {5ApaHES Ro°29888F8 BL CUP PUPENE NS 5 5891289 B1)

serving as the ion of t.he present _invention wll be d ribed first.
FIG 1 schemati cgﬁlsfé'r?%‘l ust fat’es ‘& Jngglﬁg%?:@tf&gat?rhge}é%‘ﬁgggt t?;%.sctﬁé? erring to
FIG1, a 1.0g . ft.,4 1s rotatably fixed to a frane 2 wwth a bearing 5.
Fi xed tcféﬁ%§%§?a€|ﬁgné %.%’4 are magnetic rotators 6 and 8 which produce a

turning force sgps {8 %é@&%@?hﬁg‘@gﬁyﬁl Cﬁﬁéﬂé‘ﬂ_egﬁagxgglé-oé\'ﬁ%“ xed

to the rotating shaft 4 is arotate rod d magnets 9 for
obt ai ni ngyt&gehr AR {101 &€; as energy nounted to its periphery so as to be
rotatable with the rotating shaft 4. El ectronagnets 12 and 14 which are
energi zed in synche oneus sWat Rrileaf at 1 Dast o ttihe Ragheinst hetakeamd eand 8
are di sposed so as to oppose the magnetic rotators 6 and 8 respectively

w t h magnef i chgapsegsrer posednt hemgbet ween. The el ectromagnets 12 and 14
are fixed to a yoke 16, which fornms a nagnetic path. As illustrated in
FIG 2, in each FI&hé7magnetdrapthbt bustBasndBant abtluarl eagmatlse 22A
through 22H that generate a magnetic field for producing a turning force
and bal antepst20Aaviefrouyh 20PLFage emdhonl eaghéeri cuwistaheeandf or

bal anci ng the nggnetic rotators 6 and 8 are disposed 8 _on a disk 24. As
illustrated i n FiE2l8che Framle thbufhrafdgivets 2oAUHr SIGMEH IS
arranged so that its | ongitudi nal ax;%EA forms an angle Dwith respect to a
radi al ax?$EPRRe YAV SHOR Vektage dﬁg?%tﬁlﬁa§nﬁEF%$B}opriately
determ ned by the radius of the disk 24 and the nunber of the tabular
magnets 22A through 22H to be di sposed on the disk 24. Fromthe standpoint

f effecti inll i ] i , ) 22A
?hrgugﬁczlz\lqe&‘llzﬁ I 81@%5"1&6& 'I]{ t hat their

N- pol es point o whi le t t t hrooug %gyd:on t he
magneti c rotato?&%@%?glgggﬁg}a y g??%%éggqggﬁ%ﬁaggﬁﬁe?% %—&6 es poi nt
outward. fhgnekeet LRIy st ldnand d4rake tdsnaseg-exteri ar mh@ridie smagneti ¢
rotators 6 and 8 so as to oppose the rotators 6 and 8 respectively with
magneti ¢ gapsdbdier® lidied ppgednt karehetawegneYhameneigheetc fhelds

el ectromagnets 12 and 14 devel op a magnetic field which is identical in

pol ari ty devehepeespgcti geouabofape ragnetrs: 224rtdy ough &2 2id tfac ingpd he

el ectromagnets 12 and 14 so that they repel with one another. Nanely, since
t he t abul @renagather22AThier oaginea2id oni e hé gegarticed byatoped et hei r
respective N-poles face outward, the el ectromagnet 12 is ener%ized so t hat
its side TAGNAY LHedREQIRIeE T332 0FC PelebrbpRy anasnpgsiisr ifthelds mfarl y,
since the tabul ar magnets 22A through 22H on _the nagnetic rotator 8 have
their respeRervadsassinds PRI RRE WIrITERe2BEchdt B Rl PEREGTRONREL i s

energi zed_so that_9 . .
9 qI'ﬁen, a torque for rotating the rotor is generated between

the permanent magnet and the electromagnet, so that the
rotator structure is in a rotation mode and the rotor is
rotated efficiently. During the time elapsed since the
permanent magnet of the rotor passes through the

electromagnet of the motor magnetic pole portion until the



its side facing the magnetic rotator 8 develops an S-polarity. The

el ectromagnets 12 and 14, which are magnetically coupled by the yoke 16,
are magneti zed so that the sides facing the respective tabular magnets 22A
t hrough 22H are magneti zed so as to be opposite in polarity with each
other. This neans that nmagnetic fields for the electromagnets 12 and 14 can
be utilized efficiently. One of the magnetic rotators 6 and 8 is provided
with a detector 30 for detecting a rotating position of the magnetic

rotator 6 or 8. h%nel %; illustrated in FIG 2, in % irection 32 of

rotati on DITTRBEE b‘ﬂ‘?é#e It 8es2l hrughCB2fnethe ré'&;né’tei’&t Pott&%ors 6
and 8 ar Lze en. the.l eadi t abul ar gnet 22A has_passed t hrough
t he dete§V%$§éggélgqgﬁmgoﬂ%% 8/ F%%ﬂ%??ﬁ?%%? owaﬁ?%% 9%%55F8ﬁ, t he
electronqﬂﬂg ; gl Z e ar jnt So | ocated

bet ween the gﬁéﬁﬁg%gﬁéﬁf:§§%§g§%%52§%“§gdgt§%§?0Fﬁb§ﬁﬁg tabul ar magnet 22B
coi nci dese W &hy er, it 0 thanBgRet; 12 ,0r rt her,
as illustrated ?ﬁgﬁﬁg?§,spﬁQF%§ g?fégfﬁgﬁcgé%ﬁ?;rotat?dﬁ4§¥9fh%%?§§ﬂlar
magnets 22Mméhaeugh deHe 4he pagaetis 40t Bhor 846f 28R Bharso de-eneng zed
when the |ast tabul ar nmagnet 22H has passed through the detector 30 . An
end poi nteFact sosaynat t hertth sko24t $6namoide ke sadmeh rtgal repullha oit art
poi nt So. The el ectromagnets 12 and 14 are de-energi zed when the end point
Eo coi nciadesiontbetheenenher ppaimano: ofadihet ededttloseghet tidmagnkd When
the rotators 6 and 8 start to be rotated, the center point Ro of the 10

el ect r oneap@ttQ rawer denepaat ed modanyapedi ondrhdet heenrbhmegsiedritc poi nt
So and the end point Eo and the el ectromagnets 12 and 14 are nade to oppose
t he respecRfVet i apubdrt pgitetls argat igdp e ZMangmen ma gried 63w repeiasagsed as
the detector 30 for detecting the_rotating position, a contact of the

mi cr oswi tTht FEPAREE Yiro N9 R &F8HE tvh@ pekrgpher AP taboacet BRCERESdi sk 24. A
step is pravided for .the start point So and the end point Eg so that the
contact(ﬁéﬁh%l cPo FERITTHT 2R | sBAREEAR Ahe'st hr2SpBi HEDSE Ll t he
end pointasgoa gg O&gearﬁf t he peripheral surface between the start point So

and the end poin i pf%%?ﬁdgﬁrﬁgyond ot her peripheral areas of the disk

24. The detect ors 300,082 RONIEON BEhuBRANCe ATd |ushi Bt el I F1 G 3,

coils for the electromagn and re serially connected Via a novabl e

contact GloRetrehaneddtlidoR LAnPOYSH §%“ﬂ%%€ge2rdet§f§e’é(}?gfﬁ§gtit§o%‘% POVer

source 42 is a Serial circuit containing t the formof a

m crosw thi andgacsel e o of thBe ph@lsah t40i nPe ALY Sk SHGH 88 @50l ar
cell or the like is connected to Fhe DC power source 42 in view of energy

conser vatémsrg¥heo DEepwRli oUr Frirkhd B, WP Staddhyrahangeablee cusigig sol ar
energy or the like. The detector 30 is turned on when the rotating disk 24
i s | ocat qubweer &£ qr edet énputedopesi,t Eenipermement, dahiere tikereb@dtzeaagnet s
12 and 14 are made to oppose any of the respective tabul ar nagnets 22A
through 22H. Théfpnanderingeltdeity iz wagnettid ssapplngdubtom t he DC power
source 42 via the relay 40 to the el ectromagnets 12 and 14. \Wen the

el ectri c IXRPEAFOFsCS Ut Pa® a1t Ha v et e ey fepabile gddpen formd ng
electron%gyets 12 and 14 devel ops.a magnetic field, so that the rotating

di sk 24 iSIPQtAPBE @Si AgTORET MDA FIHRFPFer at the same time,

the magnetic rotating motor generator is an innovative
apparatus which has not been conventionally provided. The
magnetic rotating motor generator of the present invention
does not suffer problems such as environmental pollution,
air pollution, noise and heat generation. 1Its
manufacturing costs are not increased. Moreover, the

magnetic rotating motor generator is clean and thus



The distribution of magnetic fields as illustrated in FIG 4 is provided

bet ween the respective tabul ar nagnets 22A through 22H of the magnetic
rotators 6 and 8 and the correspondi ng el ectronagnets 12 and 14. Wen the
el ectromagnets 12 and 14 are energi zed, a magnetic field of the tabular
magnet 22A through 22H that is adjacent to the el ectromagnets 12 and 14 is
distorted in a longitudinal direction corresponding to a direction of
rotation, and a repul sive force is generated between the nagnetic field of
t he tabul ar net. and that of the electromagnet. This repul sive force has
a Iarger‘Eﬁﬁ%ﬁ%%ﬁg,Qﬂﬂﬂﬂﬂ}%tbﬁﬁpenﬁqﬁﬂhﬁrtOS%HGEI@ﬁ$QLﬁﬁ%ﬁ¥aHFP@ction as
apparent fromdistortion q$ the magneti¢ fie o that a.,rotating torque

.d,
i ndi cat e BY° (He" HTOW 378 Feher PE&.léifﬂ?ﬁar?g,%nhﬁaﬁéﬁ €SPt of the
t abul . 22A 1 hr.ough 22H t hat tLy ent t tic field
of the ol B ThE4BEN A MoK Il AR D B dRC R e Rt FECTRARE bt 1 he

el ectromggnets 12 and 14 and directed toward the opposite polarity of the

t abul ar magnets 22A through 22H that has al ready entered the nmagnetic field
of the el ectronmagnets,42:a8d .5 Ass@nLESH the magneti ield 12 is
even further distorted arllg flat taenea. Tﬁzer%;?t}la}stﬁvrg@faﬁééggfg?\%een the
tabul ar nagnsised2fphbeaudio22belshats Bas akreadunenysr edsihe Jmgratic field

of the el ectromagnets 12 and 14 and the ‘el ectronagnets 12 and 14 i's |arger
t han t hatsduetiwgnas hehé ahudanpoagnebs 2RA phesudhl 23kehhatoswasequrnt |y
enters the magnetic field of the el ectromagnets 12 and 14 and the

el ect romatpetsib@damid vt . soFThal achenmEtiged Dl geilndistatetdeHyat he arrow 32
arts upon the rotating disk 24. The rotating disk 24 which receives the
turni ng fMagRetbdAt rofes ing bepparated .by ReSeineéngi &lo fRTGel pven when t he
end point Eo coincides with the center point Ro of the el ectromagnets 12
and 14 arfkPideliepestediaghets 1otanably iGixedener gi fameah2 vather t he
inertial force is, the snoother the rotating disk 24 is rotated. FIG5 is a
cross- se@SHREPI mechadiisti ¥i e FhPuFotatig t #eapti Aciane BAIRABLEr esent
invention. In Flcig, a roagﬁor strugture 100 caonprising functions as a
mot or and® A BOHENErAREr 8 i W HFBVPHRAUCR RoF BEMAGDHEAETH SR G iR B a

l'i ndrical i sk-sh - ti t [ Nt t tati
Chai {1010 PR AEn SN S 12T RS a1 L dBLEA Bedtehov BPE | ocat ad
t f I | i ; t tafi [ 10 to.be tilted

3t o predoterm naa*haae T aisi 71 aeEPatah T B ol e dfofianene 1 21

through I24ibat § ¢chl ¥era MM e LIS A 2 Jredet 85@&53&5&%%% are

di sposed so as to adjacently oppose the respective perman magnets 13
111 through {dd4.pdagpelixe R ess aedesat edehiR atNe &) 804 rONBIPSES 12k thr ough

| 24 are respectively opposite to that of the permanent magnets 1117t hrough
114. WiersHdt rot ati Nge pobhbomeld 15 siDPPEvh Péh a4 t& aghkegigkdmagnetic
force is established between the magnetic pole of the permanent nmagnets 11|
t hrough kyhandonoyekeifttr rhe tel @cs rofragnetsadét i Br ovghtlodd sAeeer di ngly,
as illustrated in FIG 5, the magnetic poles of the permanent nagnets 111

t hrough Blanesiisndsedysopposes ddwo et eche anagnets cl2btbiromgls 2241 | n t he
state illustrated in FIGS5, the permanent magnets 111 through 114 oppose

t he el ect® sRERRIGEIVSYY iy grra et i ¢ e tinked spoApp| tilvar ¢batweepul sed
current tqQ the el ectromagnets 121 through 124 generates repul sive actions
bet ween tHE Rt Fempeseds 3R ere ditedtfokddset $012 Yokeod§h ¥2dcand those
of the pggnanent magnets, 111 through 114, so that the rotator structure 100
is place ?FW%.?OW&gﬂﬁF%ﬁmﬁﬁtﬁhen, the rotating portion 110 is rotated in

a direction of the ow "A". The r tor structuyre 100, is shifted to the
state of FIG 7 fht o%%u?ﬁgagtegt el Iﬁj@tgat &g S7 @%.tWeWagn&H%%d

current i ghharky 3Rpld o g, 4 Slentiomanet s 12kl 22,1 23 and 124 i

the state o repul sive actron generate ghetic

fields olgddrgtect gl s didaled: kb aithdad cand {1050,00e Lhy

permanent” magnets 114,7 111, 112 an the rotating portion 110
is rotateshidné8esdh6RCEhPBuGh 368 RLIOWE Aon- Y nEX AP s dHhiRG t he 14

for balancing the magnetic rotators 6 and 8 are disposed



time el apsed since the permanent magnet 111 is |ocated at the position of

the el ectromagnet 121 illustrated in FIG S until it reaches the position of
the el ectromagnet 122 illustrated in FIG 7, lines of magnetic force for the
per mmnent magnet 111 act on a coil wound around the el ectromagnet 121, so
that an electric current is generated fromthe coil. The sane action is

occurred for the permanent magnets 112 through 114. An electric current is
generated fromthe el ectromagnets 122 t hrough 124 by el ectronagnetic

i nducti on_from.t he.respecti r manent, nets 111 through 114. As a
result, t%a}'@lﬁ%?‘ls'tr Ethﬁu%g@ait?‘?&”g%gg\n@r' Gardt &b sRenbdPURfen t he

r ot at or e 0 C state illustrated,in FI.G 7, application
of pul seiﬁ%ﬁ%g%t 2%%’ t%hgra%‘]b@:t%gﬁaénsetasrrlaﬁ?eéﬁ? %%%arfdtim gener at es
repul si ve acti PN iWahh Jespest 52D I Me RerTane gpets 114
111 , 112 an%l 1131_, aso t)?at the rgt%a_t%cg{ %??tfj%t%r %’R%‘o |sg]ﬁ5%g€hggr %t ation
mode. ThefadfalUBRiRY Al iH&Ler I Nokhe nd IBGd1E 051, Of The ardPvk "A'mh§ @generated
as described above. During the tinme el apsed since the pernmanent  nagnets
114, 111,agdPoppdat®d yaide deni gddabyt PRer £5pCGE W& ROS WinNs 2af e

el ectromagnets |21, |22, 123 and 124 until they reaches the positions of

t he el ecttlveragaeberl 2F tI23, tdB4land mkdhet €SPRAL khelolgh he2rot at Ble
structure 100 is in the power generation node. Then, an electric current is
out put t edlfsposeteonoths dwakd2ar olubh hehelecindpagnet sflaf fehrdugh 124.
15  As described above, according to the rotator structure |00 of the
present iWvehikahion sifn@ eagnekiar éigdy, have thebubint negnemee 227d t he
power generation node and a power generation is perfornmed by rotation based

on the rdtREPeslnBdE o&doheli HaPyetis inat oPveht RasalPradeDibLy a
generator_needs not to.be nechanically coupled to a notor. Further, unlike

convent i GHa 2RIGAPESs Fhate WaeodF Ne®dd SotPRinbeC¥t¥ich iwhbtaekheo
receive rootational driv xternal | out put power. The best

char act eratl‘—"‘s}fl'l1 2Bt MPHE kSt gtzigéﬁgroéﬁ# Qg%go‘?laiﬁbet PEREEpFeteN b ntion s
that its il r ration ile rotatiqgn of. notor.,wth small
power . Flagé. 8§£¥ﬁg%3%%i\ggéﬁgﬁggba%é) }t,%eatab%}i}%}aegéﬁ%leecﬁ dpRt8tion in view
of positigQnalsfgl ationships between the el ectromagnets |21 through 124 and
t he permanent magnets 111 through 114. The el ectromagnets 121 through 124

are in the posi thanal1 el bhABHINS 135 Jdd USt Ltedhi S ELGS o BA.Ar0UN 8D

Initially, the permanent magnéts 111 through 114 are e state of FIG
BE. Undertsttle shahet ithedthbite @l echnanmgreis 2 bgdyaighel24ake A i ven by
pul ses, the rotator structure 100 is in the rotation node by repul sion of
magnet i ¢ & cio@ss speapet ike livn witeh shagreoli Fo@pBhe g exaspbesathi ch
corresponds to the power generation node caused by el ectronmagnetic

i nduct i ohe&Srabetwkenr.ot atiay goetgbredl, 0 thentdlrussr dvadhretet atedndur i ng

t he power generation node, the rotator structure 100 is finally in the
state of ¥ de3@lypen magnet betfbahgnensch2ist hdenghcald inlpdlametdri ven by
pul ses in the state of FIG 8G the rotator structure 100 is in the

rot ati on G deraghf APBY tiapulta il F Wmagretisc 223 ddsrawahi 328y Eachima her
rotated. At the sane tine, the rotator structure 100 is in the_power

gener at | ST HoHES By TOME BT rbhedRet LEn8Rcthdt tHe ¥ cheBeilnyithe 9t ati on
node and the 1gower enerati on m)gﬁjeealt rnlatel ,_rotatian g&%&f)ggbwer
gener at i GH*AF &S bbt Lt FHES et & Bagnq Y g &3t #fdtt i on
di agram t p i nv. Lon. Reterri to FIG 9, coils 121C through
124C ar eq;v\%un ea‘ﬁ‘%éﬁ%tttlhé; e?tté% ?Errggne VE 1A Hhr 85§24 VT NpRELEFel v so
as to dey kc i el ti By I f I orces
W th reonetrs (orhe Shosi 6 per e o rabhc s ML R TS

recei Vi ng; SO S801 §WHEMRagh deDEi £4€aL LN BIPET SpL1RA &b{:ﬁwgh}i&@ for
detecting rotating positions of the permanent magnets 111 rough-114 are
di sposed oimiherperi phatal tRdogea9hl hramsghat NP2 R K+ ORI 8RS HD
correspond to the respective permanent magnets 111 through 114. A

non- cont actgpesiti eozlatxensdrhéee gheiax hodepsensor) slyblss pravieded
externally and adjacently to the rotating portion 110. The el ectronmagnets
121 t hr ot v@ndantheheeposic iedealt semsgnet304ai 8 enangdtzed ts@ ahaant rol | er
150. The controller 150 is driven by (e. g., 24V of) a battery BT. The
battery BT is connected via a diode DL to the coils 121C t hrough 124C of

the el ectromagnets 121 through 124. Fut t her, the battery BT is connected
via an FET transistor



17 Tr which serves as switching nmeans to generate a pul sed current and a
fuse F to a power supply swwtch SW The power source fromthe battery BT is
al so supplied to the positional sensor 130. The transistor Tr is turned
on/of f by a detected signal fromthe positional sensor 130. Aresistor Rl
is connected between a power source line and a gate line for the transistor
Tr. A diode D2 is connected between the power source |ine and an out put
line for the transistor Tr. Connected to the controller 150 is an out put
section 160 for ,obtainin %gov\er out put generated by el ectronagnetic
i nducti ot o BheScHAT D 11 hPBEFR tiza EOHRECEUBpAEVEIARPHNAR60 i ncl udes a
di ode D3 for preventing.,.input of applie ul ses and a lqad resistor Ro. In
t he abov -b%%g?ﬁ’)gg‘str e?u?i:‘?cg\ﬁé’ﬁ"atgﬁ’eedtp%mje §H§pl€1¢ sWRTFSWFEs turned on
and the itlpnal r. 130, det S an the identification nenbers
115A thr gﬁ%#ﬁé_‘[%%?lﬁﬁ’gé?}lgﬁsﬁdsggrgﬁ’% ¥%k¥ul$gn'ec?roenm§‘§(§leatrﬁ%? i it@agrrent
fl ows thrgugh it ¢ to i t 4 f

A e e R e A A b 8B e

el ect romagnet s magnet | orces are genera

el ect omaget 5,4 2habouhd 2o Jbe: gagRCLEEJIGES: Ofpbher shectaipanet s

121 through 124 and nmagnetic forces of the pernanent gnhets 1 through

114 repelepdie appkher. ™eia wesHkt tHhe P& AL YS Fiie 1ids tHerrghati on node
and the rotating portion 110 is rotated in the direction indicated by the

arrow " A'eldbt somabalsitan Enadheas lazhe sperv@aneni 1 reedetsst flildi éhedygh 114 to
be rotated 18 fromthe respective positions of the el ectromagnets 121
through 124 to tdwee dspbaet nagnpasic ronstafrd Beapteg tirropagveided 33,tH 23, 124
and 121. During the rotation, the apparatus is in the power generation node
to perforanponertgendation dgtehs isied romagnéhge powduciomnofWibe t he

per manent magnets 111, 112, 113 and 114 reaches the positions of the

el ect r omERF@R8L1g2T0ag 0] $408NY - | Name bgpersi vel ystrasesbpar IGs 3.5
shifted fromthe power generation node to the rotation node. Subsequently,
the rotat3®r ndHESShd OFhe DMerr Yenbi ot 84 Fode taittpetpenedist @rﬁ’at ely.

I t hi i bt ai df th t ti 160. Thi, i
measur od St ondBur ery” shR AR LhE EREGLES (& ViR r brATanBPEEI A he | ond
Ro. | t lied to t il 121C h 124C j | d. As
the resurtPer TREERAFERE roRAEY RiarEioner BAY pARRSA SIEIRIEE LY ne

out put poyer.ksofoynd t%l?eoéﬁég%or%gﬁcei hey QuiRYL ti SEL {D%rger than

the i nput power, régeneration of thé outplt power of e input realizes a

large redugtd@nohn €REr 8Y e FEWdhEdne E4CESSaRQVES haeréhgkégqefopnvh%&her

work. In the above-descri bed exanpl es, each of the pernmanént nagnets 111

through 14 «dspesathrt hecheeidphet ake2dg8 01 e hhE nkot abiuNG PARLHE 110 in
atilted manner is formed of a single nmagnet. Alternatively, as illustrated

in Fl G 1@2A fet mheefib lMegieig b ulea pheted 2nB aohiangi dgs aridrald ty of
magnets such as three permanent 19
center point Ro of the electromagnet 12 or 14. Further,
as illustrated in FIG.2, in the direction 32 of rotation
of the tabular magnets 22A through 22H, the magnetic
rotators 6 and 8 are de-energized when the last tabular
magnet 22H has passed through the detector 30. An end point
Eo is set on the disk 24 so as to be symmetrical to the start
point So. The electromagnets 12 and 14 are de-energized
when the end point E; coincides with the center point Ro

of the electromagnet 12 or 14. When the rotators 6 and 8

start to be rotated, the center point Ro of the

10



magnets 111A through 111C, 112A through 112C, 113A through 113C or 114A
through 114C. In this case, the correspondi ng nunber of opposing

el ectromagnets may be provided. In the above description, four permanent
magnets (four poles) are disposed on the rotating portion and four

el ectromagnets are provided externally and adjacently to the rotating
portion. Neverthel ess, any nunber of pairs of (any nunber of poles of)

per manent magnets and el ectronagnets may be provided as |ong as the nunber
of the permmanent magnets .is the san& as that of the el ectronagnets.

Al t hough $HeCbF 8EFEOTEyHet S%aréd df VAT ET tleidANP 28 phlLSBIPEEMEST in the
b d i pLi th t i ti doe, ict toth | sed
current. G 1371 SR 60 S nebCcRBSUE. ofo BRE dr&ent i nventi on.
Referrin [ f,0 0 e ] I [ QVI .external |
and adj! %:ie%ﬂ::%/g{%ﬁﬁ%sfg{za? %]%18160%{ ?oﬁgénggA%}g%?glgn%ﬁ? grgéb %t% ?:&ﬁfxeof t he d

rotating porhigep hioAerdl eﬁAogﬁgngtzi}p_ i nduction is occurred between the
coil 170 for power generation and the permanent magnets 111 through 114, so

that power is gengs@tgdmbetween tdWsisaisafdash'tf ddeecebl k60 fr power

generation. The coil |70 for power generation is forned by wi nding a
wi ndi ng et acound aheyldisedt caly goid thildn Asai bbushicat gF i th&l G 12A or by
winding a winding 173 in a cylindrical manner as illustrated in FIG 13. As

t he nunbeniofowivhdicigs si maidec teasad degariesmd athpgyer i preeaes shafgere The
generated power al so becones |arger as the distance 20 bet ween the coil
for powerofyeriee adioh 2hd thesteopat s norpweitiedn £oix0 tihe stertterpoixanpd es: A

description will be given of exanples that power generation is perforned by
rotating 3an&ithe @d aPiitt Easaotbrtgeheraentatsr adtbe hbaroperitenient
magnets and four electromagnets as illustrated in FIG 9. Coils for the four

el ect r oneghet CHadebat earetde sSterto mrmany eme rhthend pobtt Bndi ngs i s
"600". Bajteries (Yuasa NP7-12) with 12V each are serially connected in
order to =2 A7 &ﬁ“ﬁ‘/m%g@*e’(igt FRr SACEXBRpMVE S FhSt ﬁétaéfd: PRING 14, a
| oad Ro i . 2S2, an_iLnput_valtage is_2.3V.and an.input electric current is
0.57A. THe® %Sﬁoghae%% é?o%}nb%"f bgr%r%%ﬁuaﬁﬁ'na%?yf’Bfla?Eﬁﬁrageﬁl d*‘and

out put s V. of t..vol t.age 83A of output electric current .

I ant pog\;l?exrOe ?fs)%}géj.djgﬂl xzazg'. 5?%%=8ft§f3?/or v:\)’hq fe obtepatnﬁla\ﬁg? G?Cs "2.0V

X 0.83A -gdngof6W . That neans that power which is larger than the input
power W 1s outputted. (2) In an exanple illustrated in FIG 15, the |load Ro

is 0. 1S7, the ixput1yghtageds & -AMand Uag bt eLgetric current is
0. 65A. The notor generator perfornms 900 rpmof rotation as a notor and

out puts ZITdcefonubpel: /ol s agedand hrdAofi QUi putcelRdvdg Guhrent. The
i nput power W is "3 . 1V x 0. 65A =2 . 01W , while the output power W
is "2 . M™Mb¥dble contact of a relay 40 to a DC power source 42.
Connected to the DC power source 42 is a serial circuit
containing the detector 30 in the form of a microswitch and
a solenoid of the relay 40. A charger 44 such as a solar
cell or the like is connected to the DC power source 42 in
view of energy conservation. The DC power source 42 is
constantly chargeable using solar energy or the like.
The detector 30 is turned on when the rotating disk
24 is located at a predetermined position, i.e., when the

electromagnets 12 and 14 are made to oppose any of the

respective tabular magnets 22A through 22H. Then, an

11



x 1. 24A =3 . 35W . It is found that power which is larger than the

i nput power W is outputted. (3) FIG 16 illustrates an exanple in which

out put power is regenerated and utilized for an input side. According to
this exanple, four batteries with 12V each are used to apply 48V of pul ses
to coils 1 through 4. Since a higher voltage than 48V of batteries is
required for regeneration, eight notor generators with input voltages and
out put voltages indicated by blocks Nos. 1 through 8 in FIG 16 are serially
connected., As_a.result, 53.6V of v Ltagg whi ch is_ higher than 48V of

battery Vvot$RgE:FsCBt S Hed S THEPPLLGA: AFC™ AR Y i BOVeEeROMECE] 4%r t he

i t i . to f i bat.t . , i

bt ai ned (i K0S TN ofd 18 i Pad S TR RE P b HES e TS IE sour ce.
In th kL d.i 6 f t ! t 1
hrough & MeeE Bt SebRr T A R o S e TERB st G A
3.17A) ofy putgyy eﬁ%Wr@nrﬁ?%ﬁggst P35 aénfﬁ%eﬁﬁv%q seiaz?;égm%'tji%mfyi'efl(cﬁ) FIG 17

illustrates, by Japanese rmat, an actual exa nput wavef or'ms

(vol t age snd 1l eeid ¢ oty BiY 3 2@“&@“1’0‘6@‘6%@0{1@&n@vgh’éaﬂel@?%i ctric
current). FIG 17 illustrates waveforns for the input” voltage (upper side)

and the ipwihcepeetric current (lower side) . FIG 18 illustrates waveforns
for the output voltage (upper side) and the output electric current (I ower
side) . 22 | n ThHe sliexanpbet ivhe oifnpalgneavesr fi el @s 8494 1apd rialedut put
power is "3.045W. According to the present invention, the anount of

el ectri c ioufIéht4 tie brovapeld bdtweeant beece spaagrste tabudsty mateetas | ess
as possible and el ectronagnetic energy of a pernmanent nagnet is obtained as
a turni n@4breeropgbiordrh¢l§/ the esagnetégenrpratobe suppti 8dand thne

el ectromagnet is mnimzed and rotational energy is efficiently obtained
from t he FErhRfRARdFEGh &l e Hurenapnessner2 i andul fut t ddven orhe he

el ect r omagnet coi%) at the sape tine of rotation and the output power is

| arger t Hart$npobRegeReS flor 3 E Vi hg@aenBRErIES D g eNeERE predéht

i ti i f vit t 1 f t M

(aut omob b ot dh 8 aF eBaseh agh RP s et 1h CoRABpbPi ARGECTE the 11 ke)
dind i i busi oo L t . busi, d.the.li .

S e a raih SR SOHEL AT S D e e B e BN S0 B 87 0t ai s

functi ongy #Se @ MBHOE20Y r?dﬂ?@egétfrdﬂé@t fofl 8?: go{:gttgﬁo?{/e diglure at

the sane tine, 1ts conpactness i realized, a rota na orce of a

motor is abb@i pedentbbdeckegsreraeSenant bl aaﬁgl%ct i@ G NOWY i S

obtained efficiently w thout™ heat generation. Since at generation is not
occurred,tisynt ABhil e @&idise rBYnBe Ubitl iz RO e PRELS RIdt8tet hantg ghaft and

a bearing, resulting in conpactness and i nexpensive nmanufacturing costs. 23

repulsive force has a larger component, which is

perpendicular to the longitudinal direction as apparent

from distortion of the magnetic field, so that a rotating

torque indicated by the arrow 32 is generated. Similarly,

a magnetic field of the tabular magnets 22A through 22H that
subsequently enters the magnetic field of the

electromagnets 12 and 14 is distorted by the magnetic field

of the electromagnets 12 and 14 and directed toward the
opposite polarity of the tabular magnets 22A through 22H

that has already entered the magnetic field of the

electromagnets 12 and 14. As a result, the magnetic field

12



According to the present invention, since functions as a notor and as a
generator are obtained by a single rotator structure, a conpact notor
generator with high performance is realized. Further, power is generated
while rotation of a mechanical shaft is obtained. Accordingly, the present
i nvention may be utilized for a wide range of industries. Mreover, since
power outputted by the function as a generator is |larger than power
required for notor drive, sem pernmanent rotation of a notor is obtained by
regeneratj on of pewer .rather tha ner nservation. The present
inventicw%?se%??egPﬁﬁgﬁftj+?F?ﬁge%oﬁnggf%ﬁﬁﬁﬁgPﬁges Pgﬂingﬂﬁ Pot&ting
mechani s ~ T, . netic raotatj tor

Goner at or onprt e RG et P ot GTPRY B LR ihiieh FLIRHTE: ah e Redhet i

. : - it f t
SUbSt anc & WhoRgyPERLRARIY difte RIAYLEH-NELR 1A HEOWhD elpgéwaﬁgbgg%@e S

tilted at a predetermned angle Tn a nmanner; a grou _
el ectromagnedsd thatagfer Hespeaed r2dARRNM L Y15 051 h€1 1 0] at 4 DY 4RT khQR, SO as

to oppose the group of permanent magrets; a positional sensor for detecting
posi ti onsklgdt t betgeewp tife PEAFANER MERGNELS; 2 2A CORLRIJIEr2J@r ¢ RRB! Yi ng an

electric current to the
subsequently enters the magnetic field of the
electromagnets 12 and 14 and the electromagnets 12 and 14,
so that a turning force indicated by the arrow 32 acts upon
the rotating disk 24. The rotating disk 24 which receives
the turning force continues to be rotated by its inertial
force even when the end point Ep coincides with the center
point Ro of the electromagnets 12 and 14 and the
electromagnets 12 and 14 is de-energized. The larger the
inertial force is, the smoother the rotating disk 24 is
rotated.

FIG.5 is a cross-gectional mechanism view
illustrating the principle of the present invention. 1In
FIG.5, a rotator structure 100 comprising functions as a
motor and as a generator is provided. A rotating portion
110 made of a cylindrical or disk-shaped non-magnetic
substance is mounted to a rotating shaft 101. Permanent
magnets 111 through 114 as described above are located at
four peripheral portions on the rotating portion 110 so as
to be tilted at a predetermined angle (as illustrated in
FIG.2). Electromagnets 121 through 124 that receive a
pulsed current at a predetermined timing are disposed so

as to adjacently oppose the respective permanent magnets

13



el ectromagnet on the basis of a detected signal fromthe positional sensor;
and a power generating section for obtaining power froma coil of the

el ectromagnet, wherein a rotation node and a power generation node are
repeated, so that power generation is perforned while a function as a notor
is exhibited. 2. A magnetic rotating notor generator according to claim1,
wherein the group of permanent magnets are provided in such a manner that a
plurality of sets of permanent magnets each of m?ichlconpr}ses a plural&gy
of tabul ar_ permanent magnets are disposed at a plurality of positions.

3. A nagﬁ&iiF?BPHB’ d 1ot orM@BREFACOPAUARDrIERTESEM ditmaher 2, wherein

the rotatioon node i s provided when roup of permanent nagnets opposes

h
the group ofCef 80PERTEGhdisl T ﬁﬁ% ierFoﬁﬁﬁHﬁf?&N%}Yg@HEP&Hﬁe_d |
i i 2._wh int tio i's provide
ahon o st oriie Bt B chle e hah el MaBRYE 1 B ERB Rl (o1 oub

when the group of permanent” nag group of

el ect r omagnet S. yfo\ ERENELIG 110} Al A0 BLOL gener al orgggor ding Lo cl aim

|, wherein output power fromthe group of el éctromagn I's Iarger than

i nput  poverc ARELEBA bE tnkbe%xgéeye ebr@lecld OUBgREt $sn@aq AIBPLEL! Erkotating
not or generator accor di ng to

magnetic pole of the permanent magnets 111 through 114 and

a yoke for the electromagnets 121 through 124.

Accordingly, as illustrated in FIG.5, the magnetic poles

of the permanent magnets 111 through 114 respectively

opposes the electromagnets 121 through 124.

In the state illustrated in FIG.5, the permanent

magnets 111 through 114 oppose the electromagnets 121

through 124, respectively. Application of pulsed current

to the electromagnets 121 through 124 generates repulsive

actions between the magnetic fields of the electromagnets

121 through 124 and those of the permanent magnets 111

through 114, so that the rotator structure 100 is placed

in a rotation mode. Then, the rotating portion 110 is

rotated in a direction of the arrow “A”. The rotator

structure 100 is shifted to the state of FIG.7 through the

state illustrated in FIG.6. When a pulsed current is

similarly applied to the electromagnets 121, 122, 123 and
124 in the state of FIG.7, repulsive actions are generated
between the magnetic fields of the electromagnets 121, 122,
123 and 124 and those of the permanent magnets 114, 111,

112 and 113, so that the rotating portion 110 is rotated

in the direction of the arrow “A”. For example, during the

14



claim1l, wherein the rotating portion is formed in a disk or cylindrical
shape. 7. A magnetic rotating notor generator according to claiml1l, wherein
a solar cell is connected to the controller. 8 A magnetic rotating notor
generator according to claim1l, wherein a pulsed current is applied to the
el ectromagnet. 26 9. A magnetic rotating notor generator according to
claim1, wherein a coil for power generation is disposed so as to be

adj acent to the rotating portion, and power is obtained fromthe coil for

i di. tati f_the rotating portion. 10. A
Tagnet Lo T HT(ThBEREEoP LGBk HEoP S ha e8P eF ar Ao’ SWREFEIHPh A ur al i ty

of Coll s 98 RO gRGE o0 Al SLOXLARC 113+ ORI Gy 9l gofng, ot

gener at or a rotating por A whi 'S netic

subst ance,yhpse; peicRields | ShlT B¥kded oY t8e & BEOUR et romagnet 122

illustrated in FIG.7, lines of magnetic force for the
permanent magnet 111 act on a coil wound around the
electromagnet 121, so that an electric current is generated
from the coil. The same action is occurred for the
permanent magnets 112 through 114. An electric current is
generated from the electromagnets 122 through 124 by
electromagnetic induction from the respective permanent
magnets 111 through 114. As a result, the rotator structure
100 is in a power generation mode. When the rotator
structure 100 reaches the state illustrated in FIG.7,
application of pulsed current to the electromagnets 121,
122, 123 and 124 generates repulsive actions with respect
to the respective permanent magnets 114, 111, 112 and 113,
so that the rotator structure 100 is in the rotation mode.
Then, a turning force in the direction of the arrow “A” is
generated as described above. During the time elapsed
since the permanent magnets 114, ill, 112 and 113 are
located at the respective positions of the electromagnets
121, 122, 123 and 124 until they reaches the positions of
the electromagnets 122, 123, 124 and 121, respectively, the
rotator structure 100 is in the power generation mode.
Then, an electric current is outputted from the coils wound

around the electromagnets 121 through 124.
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per manent magnets tiled at a predeterm ned angle in an enbedded nmanner; a
group of electromagnets that are disposed adjacently to the rotating
portion so as to oppose the group of pernanent nagnets; a positional sensor
for detecting positions of the group of permanent nagnets; a controller

whi ch has a battery for applying a pulsed current to the el ectromagnet on
the basis of a detected signal fromthe positional sensor; and a power
generating section for obtaining power froma coil of the el ectronagnet,

wherein a rotation ppde and a power generation node are repeated, so that
power generati of*§ sSIPBFFOPREd ARAVRs 23ccording to the rotator

structure 100 of the present invention, a single structure
may have the rotation mode and the power generation mode
and a power generation is performed by rotation based on
the rotation mode. Accordingly, unlike conventional
examples, a generator needs not to be mechanically coupled
to a motor. Further, unlike conventional examples, the
motor needs not to be stopped in order to receive a
rotational drive externally and output power. The best
characteristic of the motor generator according to the
present invention is that its ability of power generation
while rotation of motor with small power.

FIGs.8A through 8G illustrate the above-described
operation in view of positional relationships between the
electromagnets 121 through 124 and the permanent magnets
111 through 114. The electromagnets 121 through 124 are
in the positional relationships as illustrated in FIGs.S8A
through 8D. 1Initially, the permanent magnets 111 through
114 are in the state of FIG.8E. Under such state, when the
electromagnets 121 through 124 are driven by pulses, the
rotator structure 100 is in the rotation mode by repulsion
of magnetic forces so as to be in the state of FIG.8F, for
example, which corresponds to the power generation mode
caused by electromagnetic induction. Since the rotating
portion 110 continues to be rotated during the power
generation mode, the rotator structure 100 is finally in

the state of FIG.8G. When the electromagnets 121 through
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a function as a notor is exhibited and power obtained by the power :
generation is supplied to the controller in order to generate the pul sed
current instead of the battery. 12. A nmamgnetic rotating notor generator
according to claim 11, wherein a voltage for the power generation is higher
than that of the battery. 13. A magnetic rotating notor generator according
to claim1l, wherein a coil for power generation is disposed so as to be
adj acent to the rotating portion and output power fromthe coil for power

t to the rotati n and _ i
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<>>7? mode by the electromagnet induction. By repeating the
rotation mode and the power generation mode alternately,
rotation and power generation are obtained at the same
time.

FIG.9 illustrates a connection diagram of the
present invention. Referring to FIG.9, coils 121C through
124C are wound around the electromagnets 121 through 124,
respectively so as to develop magnetic fields for
generating repulsion of magnetic forces with respect to the
opposing permanent magnets 111 through 114 when receiving
a pulsed current. Identification members 115A through 115D
for detecting rotating positions of the permanent magnets
111 through 114 are disposed on the peripheral edge of the
rotating portion 110 so as to correspond to the respective
permanent magnets 111 through 114. A non-contact
positional sensor (e.g., a hole sensor) 130 is provided
externally and adjacently to the rotating portion 110.
The electromagnets 121 through 124 and the

positional sensor 130 are connected to a controller 150.
The controller 150 is driven by (e.g., 24V of) a battery
BT. The battery BT is connected via a diode D1 to the coils
121C through 124C of the electromagnets 121 through 124.

Further, the battexry BT is connected via an FET transistor

17



@DsDGG xsni d_Z] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca]ca]calc
aJ ca] ca] ca] ca] ca] ca] ca] ca]ca]ca] ca]ca] ca! @A+JIbLOCUUf X[[W _* MaSa' c\c.d _dg
gi kl I norrrst}xsnid_Z]]ca] ca] ca]ca] ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]calca
] ca] ca]ca] ca] ca] ca] ca] ca]ca] ca]ca]ca]calcalcalt*vivww{}}b}tcil|'dz7N

}xsni d_Z]]ca] ca] ca] ca] ca] ca] ca]ca] ca] ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]calca
] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca!

1LR, e6h) dr FWAJ} xsni d_Z] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]

cal ca] calGa] €A1 €6 %%}f?%sc/ &ia%%a}ei};é% 3‘%%%%?@? 34 ooy Chbec) 33} cal
(105 (108 6o 01 S il g T o . SR Y
|1 rocaal TOWE (1 P e OO (°F S0 160 13 0%95&9“0 Fhne

' ' 100/@0&';&)81\/1]-;:3-91’@& Ern¥by! 19YD&The-dransistor Tr is turned on/off

by a detected signal from the positional sensor 130. A
resistor Rl is connected between a power source line and
a gate line for the transistor Tr. A diode D2 is connected
between the power source line and an output line for the
transistor Tr.

Connecfed.to the controller 150 is an output section
160 for obtaining a power output generated by
electromagnetic induction of the coils 121C through 124cC.
The output section 160 includes a diode D3 for preventing
input of applied pulses and a load resistor Ro.

In the above-described structure, when the power
supply switch SW is turned on and the posgitional sensor 130
detects any of the identification members 115A through
115D, the transistor Tr is turned on and an electric current
flows through the diode D1 to the coils 121C through 124C
of the electromagnets 121 through 124 and magnetic forces
are generated from the electromagnets 121 through 124. The
magnetic forces of the electromagnets 121 through 124 and
magnetic forces of the permanent magnets 111 through 114
repel one another. As a result, the apparatus is in the
rotation mode and the rotating portion 110 is rotated in
the direction indicated by the arrow “A”. This rotation

enables the permanent magnets 111 through 114 to be rotated
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from the respective positions of the electromagnets 121
through 124 to the respective positions of the
electromagnets 122, 123, 124 and 121. During the rotation,
the apparatus is in the power generation mode to perform
power generation by the electromagnetic induction. When
the permanent magnets 111, 112, 113 and 114 reaches the
positions of the electromagnets 122, 123, 124 and 121,
respectively, the apparatus is shifted from the power
generation mode to the rotation mode. Subsequently, the
rotation mode and the power generation mode are repeated
alternately.

In this case, power is obtained from the output
section 160. This power is measured by measuring a voltage
and an electric current applied to the load Ro. Input power
applied to the coils 121C through 124C is also measured.
As the result of measurement of the input power and the
output power, the output power is found to be larger. Since
the output power is larger than the input power,
regeneration of the output power for the input realizes a
large reduction in energy. Further, excess power is
utilized for other work.

In the above-described examples, each of the
permanent magnets 111 through 114 disposed on the
peripheral edge of the rotating portion 110 in a tilted
manner is formed of a single magnet. Alternatively, as
illustrated in FIG.10, a permanent magnet may be provided

by arranging a plurality of magnets such as three permanent
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magnets 111A through 111C, 112A through 112C, 113A through
113C or 114A through 114C. In this case, the corresponding
number of opposing electromagnets may be provided. In the
above description, four permanent magnets (four poles) are
disposed on the rotating portion and four electromagnets
are provided externally and adjacently to the rotating
portion. Nevertheless, any number of pairs of (any number
of poles of) permanent magnets and electromagnets may be
provided as long as the number of the permanent magnets is
the same as that of the electromagnets.

Although the electromagnets are driven by receiving
a pulsed current in the above description, the present
invention does not restrict to the pulsed current.
FIG.11] illustrates another embodiment of the

present invention. Referring to FIG.11l, a coil 170 for
power generation is provided externally and adjacently to
the rotating portion 110. According to rotation of the
rotating portion 110A, electromagnetic induction is
occurred between the coil 170 for power generation and the
permanent magnets 111 through 114, so that power is
generated between ends “a” and “b” of the coil 170 for power
generation. The coil 170 for power generation is formed
by winding a winding 172 around a cylindrical core 171 as
illustrated in FIG.12A or by winding a winding 173 in a
cylindrical manner as illustrated in FIG.13. As the number

of windings is increased, generated power becomes larger.

The generated power also becomes larger as the distance
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portion 110 is shorter.

Examples:

A description will be given of examples that power
generation is performed by rotating a sirocco fan with a
motor generator formed of four permanent magnets and four
electromagnets as illustrated in FIG.9. Coils for the four
electromagnets have a diameter ¢ of 0.6mm and the number
"n” of windings is “600”. Batteries (Yuasa NP7-12) with
12V each are serially connected in order to supply 24V of
voltage.

(1) In an example illustrated in FIG.14, a load Ro
is 0.2Q, an input voltage is 2.3V and an input electric
current is 0.57A. The motor generator performs 930 rpm of
rotation as a motor and outputs 2.0V of output voltage and
0.83A of output electric current. Input power Wi is “2.3V
x 0.57A = 1.31W”, while output power Wo is “2.0V x 0.83A

1.66W”. That means that power which is larger than the

I

input power Wi is outputted.

(2) In an example illustrated in FIG.15, the load
Ro is 0.1Q, the input voltage is 3.1V and the input electric
current is 0.65A. The motor generator performs 900 rpm of
rotation as a motor and outputs 2.7V of output voltage and
1.24A of output electric current. The input power Wi is

"3.1V x 0.65A = 2.01W”, while the output power Wo is “2.7V
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x 1.24A = 3.35W”. It is found that power which is larger

than the input power Wi is outputted.

(3) FIG.16 illustrates an example in which output
power is regenerated and utilized for an input side.
According to this example, four batteries with 12V each are
used to apply 48V of pulses to coils 1 through 4. Since
a higher voltage than 48V of batteries is required for
regeneration, eight motor generators with input voltages
and output voltages indicated by blocks Nos. 1 through 8
in FIG.1l6 are serially connected. As a result, 53.6V of
voltage which is higher than 48V of battery voltage is
obtained. The resultant voltage is regenerated for the
input side so as to function as a battery power source.
Namely, power is obtained while the motor is rotated
without using the battery power source.

In the example illustrated in FIG.16, each of the
motor generators Nos. 1 through 8 has 6.466W (6.1V x 1.06A)
of input power and 21.239W (6.7V x 3.17A) of output power
and the total excess power is “118.184W”,

(4) FIG.17 illustrates, by Japanese format, an
actual example of input waveforms (voltage and electric
current) and output waveforms (voltage and electric
current). FIG. 17 illustrates waveforms for the input
voltage (upper side) and the input electric current (lower

side). FIG.18 illustrates waveforms for the output voltage

(upper side) and the output electric current (lower side).
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In this example, the input power is “0.8174W” and the output

power is “3.045W”.

According to the present invention, the amount of
electric current to be supplied to an electromagnet is
restricted as less as possible and electromagnetic energy
of a permanent magnet is obtained as a turning force.
Accordingly, electric energy to be supplied to the
electromagnet is minimized and rotational energy is
efficiently obtained from the permanent magnet. Further,
power is outputted from the electromagnet (coil) at the
same time of rotation and the output power is larger than
input power for driving a motor. As a result, the present
invention is of vital use to all of apparatuses consuming
energy (automobiles, motorcycles, trains, home electrical
appliances and the like) and industries (production
business, transport business and the like).

Since a magnetic rotating motor generator of the
present invention obtains functions as a motor and as a
generator with a single rotator structure at the same time,
its compactness is realized, a rotational drive force of
a motor is obtained with decreased noise and vibration and
clean power is obtained efficiently without heat
generation. Since heat generation is not occurred,
synthetic resins may be utilized for parts other than a

shaft and a bearing, resulting in compactness and

inexpensive manufacturing costs.
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According to the present invention, since functions
as a motor and as a generator are obtained by a single
rotator structure, a compact motor generator with high
performance is realized. Further, power is generated while
rotation of a mechanical shaft is obtained. Accordingly,
the present invention may be utilized for a wide range of
industries. Moreover, since power outputted by the
function as a generator is larger than power required for
motor drive, semipermanent rotation of a motor is obtained
by regeneration of power rather than energy conservation.
The present invention is effectively utilized for all

industries requiring rotating mechanisms.
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WHAT IS CLAIMED IS:

1. A magnetic rotating motor generator comprising:

a rotating portion which is made of a non-magnetic
substance whose periphery is provided with a group of
permanent magnets tilted at a predetermined angle in an
embedded manner;

a group of electromagnets that are disposed
adjacently to the rotating portion so as to oppose the group
of permanent magnets;

a positional sensor for detecting positions of the
group of permanent magnets;

a controller for applying an electric current to the
electromagnet on the basis of a detected signal from the
positional sensor; and

a power generating section for obtaining power from
a coil of the electromagnet,

wherein a rotation mode and a power generation mode

are repeated, so that power generation is performed while

a function as a motor is exhibited.

2. A magnetic rotating motor generator according to
claim 1, wherein the group of permanent magnets are
provided in such a manner that a plurality of sets of
permanent magnets each of which comprises a plurality of
tabular permanent magnets are disposed at a plurality of

positions.
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3. A magnetic rotating motor generator according to
claim 1 or 2, wherein the rotation mode is provided when
the group of permanent magnets opposes the group of

electromagnets.

4. A magnetic rotating motor generator according to
claim 1 or 2, wherein the power generation mode is provided
when the group of permanent magnets are located between the

group of electromagnets.

5. A magnetic rotating motor generator according to
claim 1, wherein output power from the group of
electromagnets is larger than input power applied to the

group of electromagnets.

6. A magnetic rotating motor generator according to
claim 1, wherein the rotating portion is formed in a disk

or cylindrical shape.

7. A magnetic rotating motor generator according to
claim 1, wherein a solar cell is connected to the

controller.

8. A magnetic rotating motor generator according to
claim 1, wherein a pulsed current is applied to the

electromagnet.
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9. A magnetic rotating motor generator according to
claim 1, wherein a coil for power generation is disposed
so as to be adjacent to the rotating portion, and power is

obtained from the coil for power generation according to

rotation of the rotating portion.

10. A magnetic rotating motor generator according to
claim 9, wherein a plurality of coils for power generation

are provided.

11. A magnetic rotating motor generator comprising:

a rotating portion which is made of a non-magnetic
substance whose periphery is provided with a group of
permanent magnets tiled at a predetermined angle in an
embedded manner;

a group of electromagnets that are disposed
adjacently to the rotating portion so as to oppose the group
of permanent magnets;

a positional sensor for detecting positions of the
group of permanent magnets;

a controller which has a battery for applying a
pulsed current to the electromagnet on the basis of a
detected signal from the positional sensor; and

a power generating section for obtaining power from
a coil of the electromagnet,

wherein a rotation mode and a power generation mode

are repeated, so that power generation is performed while

27



10%9&' ()-& 10%g& ()-9$!10%& ()-" 10%& ()- Normal" "Heading 13]c" "Headi ng
23] c" "Heading 33]c" "Heading 43]c" "Heading 53]c" "Heading 63]c" "Heading
73] c" "Heading 83]c" "Heading 93]c"A "Default Paragraph Font4 3g$J*06;

r A* GLRXRMdi ot zhQ & ghijklm sct! %/ 4;

?GLLY Qagkoxtw}c' 71, 6nopqr st uvwxyz{| } ~6Ti nes New RomanAri al Couri er New'h
Root EntryWr dDocunent 7 " #$9&' () *+,-./0123456789: ;

<=>?@ABCDEFGHI JKLMNOPQRSTUVWKYZ[\ ]~ " abcdef ghi j kl mopqgr st uvwxyz{|}~

a function as a motor is exhibited and power obtained by
the power generation is supplied to the controller in order

to generate the pulsed current instead of the battery.

12. A magnetic rotating motor generator according to
claim 11, wherein a voltage for the power generation is

higher than that of the battery.

13. A magnetic rotating motor generator according to
claim 11, wherein a coil for power generation is disposed
so as to be adjacent to the rotating portion and output
power from the coil for power generation is obtained

separately.

14. A magnetic rotating motor generator according to
claim 13, wherein a plurality of coils for generation are

provided.
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