; e3eD@AABFBI >D6t DTDYd< ROTATI NG ELECTRI C MACHI NE ~@000p2* FIELD O THE

I NVENTION 5 This Invention relates to rotating electric machines. In
particular, ~t relates to a hybrid pernmanent nagnet notor a i

power generation apparatus. BACKGROUND OF THE | NVENTI ON 10 %u“mmﬂ@mmm“m

el ectric machines such as DC notors have been used for providing kinetic
energy for various applications such as-machi nes, vehicles and ht¥ehol d
appl i ances, etc. Attenpts have been nade to I nprove the effi gy f he
not or. Devi ces comnbi ni ng ”Rkﬁ'AﬁNg; EBE‘@’%R?@R@K@HR&? have al sgﬂlmﬁmmmwmmm
devel oped to utilize the generated power Tor various purposes. ~

Pat ent 5, 258, 697 di scl oses a pernmanent nagnet el ectric notor t haf9%%¢| udes
a rotor Wdh et ;U EXTPHNPEr MBNENt magnets; a stator with a plurality of
el ectromagnets and a controll er coupled to the el ectromagnets to energize
them In operation, one set of electromagnets ~s energized primarily to
negat e t hen- >t ] ctjv .0 en...nagnet s
thar are movi o Sy pHehleF R Rk RthE K ERRRC i R L LR R
magnet i cpeaméneacrhigont roftorang etehiec pohe gemettiopkppEertusanent magnets toward t he
core of the other set of the el ectromagnets. Since el ectromagnets are
powered to negate the backward attraction force, these types of notors have
a | oner BACKGROEYDAWITHEJANMENIIWN consunption. 2 5 US Patent 5,574, 340

di scl oses a conbi ned el ectromagnetically powered first notor and an

el ectrically powered second notor both being powered by a primary power
sotrce. The fRetstingrairctyic nrgkinestsuthemndIC wpersdiaad beonasey fel motdiograigeratenérgy

drivi n.g’fom%u?gbgﬁlgdu%ggwcﬁgs Jngc%ﬁltes Qgﬁalgfé 8& ol%gélﬁhceg,net hﬁtﬁ}n‘? tté)lliavgnd for
produci ng, en ‘de-energi zed, a sécondary el ectric ener gy. ¢ second

not or i sbeeh ede i te ainpspve o kEidichaest dlethe imgor. mbewvicesf combimog invatergartdhgower

secondar lectric n . net.s to _epnhance

rotati or%ef‘%‘%%ehéb%ﬁ%? %8’?%%%’035@‘5&{‘19%6*&%?%?%‘%@ Vgr,l%fg}l@ﬁ?&di scl oses a
DC notor with generator and flywheel characteristics The notor conprises a
rotor having | j f [ man at or Vi plurality
of “wi ndi ngs eﬁ%%’iléé@db%@/y@z dﬁ%%ﬁ%ﬁgﬁ%ﬁ@%@&@% f)lg%tﬁl% n%qn?%r tﬁ%tlgggqeg aorb)é) rabl e
si mul t aneduslyrality &f p8rmanens negratn defatan withraiatlgy ofreldaroangnas drdyadverdliennde.
When ener gi h L ndi [ resp ve rmpnen nets to
cause thcé)g?%(fo? tt%eoglre Ec’)l‘[og% ég ?rt[) g%?)‘r%e(tjg}%m'aﬁeoﬁg%{égnén%rggﬁgggd ,e etcﬁggagn e
~md~ngsngerred ptupardy éctagite thiepovweckwandkaitrichen roabpeseneverer ofreminemagagetts pass

over Such_.electric_ pQ an,be stored..and ch ed.back to the rechargeabl e
pawer pant iy SERPE T BN BEE R0 BVHENEY B b b Bt R oo
azeur r enthe atbersermd peronanse megnefs tawardtiercopes it othar seofabe clancdmagmiscr opr ocessor .
5 In the above patents 5,574,340 and 5, 514, 923, individual permnent

magnets are nount ed
Since electromagnets are powered to negate the backward attraction force, these types of

motors have a lower efficiency and ligher power consumption.

25 US Patent 5,574,340 discloses a combined electromagnetically powered first motor and an
electrically powered second motor both being powered by a primary power source. The first
motor has at least one stationary electromagnet for driving, when energized, at least one permanent
magnet on the rotor and for producing, when de-energized, a secondary electrical energy. The
second motor 1s electrically coupled to the first motor for receiving the secondary electrical energy

30 from the electromagnets to enhance rotational speed and torque output power.

US Patent 5,514,923 discloses a DC motor with generator and flywheel characteristics

The motor comprises a rotor having a plurality of permanent magnets, a stator having a plurality of

windings energized by a rechargeable power pack. The motor 1s operable simultaneously in a

35 motor-mode, a generator mode and a flywheel-mode. When energized, the windings repel the

respective permanent magnets to cause the rotor to rotate (motor-mode). When de-energized, the



separately on the rotor disc, therefore the areas between the nagnets on
the rotor disc are left without full magnetic coverage.. The interactive
force between the el ectromagnets and the permanent magnets, which rotates
the rotor, is therefore limted due to the structural constraint of 10 the
per manent magnet arrangenment. Since the interactive forces between the
el ectromagnets and the individual persmnent magnets are substantially the
sanme, attractive or repulsive forces generated contrary to the direction of
rotati on, must ﬁe.ewegﬁg psxveltmng]emsgmé b&%ﬁ&t &Q%rs%sss(xet &ffkh eine
Addi ti onaIIy, ecause sane group of wndings are alternately used as a
magnet i Poper era ':gémfrdamdrv@meehlwek &nihe agrhaigesbier pagvep pygkr thgceleeﬂ&pmrf@ SyRehs, t he
control 3ysh&r 4 géne#a% RuEOR LGRS rrya{“eq{ecoﬁaﬁrﬁlﬁbz b&ort bﬁotwp@ml&g&n@oﬂqm 2
col l ecting generated electric power may becone overly conplex, resulting m
reduced mpiefopggbsport y. 20 SUMMARY OF THE | NVENTI ON According to one

odi nrent of the present invention, a rotating electric machine is
prOV| ded. The machi ne conprises a stator, a rotor and preferably a vacuum
chamber for Hodwiahgve patenisot k. 34Uerd 5 41928 Hediyigead permpners magedsi ae mottted vacuum
chamber .. Jf h«cﬁelftoﬁttf?ef rdt&cdléédgr%re?oré teSdread HRMRer? 1 1R enidfs Nl tHcQ%otora&l &Q%ff ot or
i ncl udes st correspondi ng permanent nagnet associ at ed he at
| east orvethgriofyl mhgnghndiovryageA Mot aitéragiivel fecse rietvasncthe wecfa@cmds ragd tthe t he
present elq?{a%ngit'ngagnéf?‘X&f}p& rSQ{éE 'tkgqgt&d V%‘I er\éf?)Fekl rﬁl%edatﬂle% ﬁﬁ%%&ﬁ&urﬁ%&?&ra% ofiN
el ectric power gé€nerator, or en wor ked as an el ectric notor, the 3
ol irst thyr prupansht magndi agsginenbnBing thabiteadtige Buess hetwebrethe clsrEgmansy alahd
| nt er actyoniddyid P pE QLGS AANALOGeP SLEBARTL, HRUBRE, TREHRL G replishBobREOr e
rotatable by t ésé interact actions. en wor as an el &ctric power
gener at @eneratprecongeyr tortht direstiors of rotadgion mhist b evoaded -byrisingtanecsiplicdied patraanent
magnet apd.f he w ndings generates electr~c~ty. 1n either node, the rotor is
r ot at abI M the vacuum chamber therefore the magnetic interactions between
the wi nding and the permanent 35 magnet can be i nproved. -3 Accordingly
L a frst asRfonkRen LS AN sahUBH) bO0infRY: BE SRBhICIDEicIEn hllphduc HRET
conprise a power Fce I'rst ou
Wi ndi ngsefdnding otears dndsn ahqcta«p@qufgenemtlag m@&nsatrhd centthI systempfer bmheMglmgghet is
a pernma i I f aci ng
N A S R e o S R S L LA
t hr ough rszhemgemeeched)fell@Wetypeumanent magnet di sc, the first end surface
i ncluding a magnetic N-pole and an opposttely S-pole region spaced
diametrically apart from each other across the axis of rotation, such that
tHe N pAUMMAROOFAIHE INEESTHONe regi on pass sequentially over the ~nmdnys
with rotation of the rotor about the axis of rotation, wherein for each the
N-pol e region and S-pole region, at |east one of the radial width of the
regi on and t Heceldgede oné cmbotetitsah th prepant nesgitenm, va‘pt}tlng)ela«ttoﬂgnaphee is
ci rcunf I e or
S pol o BEaeR. ThREheXomphes s 2Pl rold End BOREN iy el imiBPRR iy 2
Wi dt h i shegowastuh thad erotooisaotetnble trhthpn vedwemehimaber. The stator includes a first group

25 of windings, and the rotor includes a first corresponding permanent magnet associated with the at

least one group of winding.

A rotating electric machine according to the present invention may be configured to work

as an electric motor or an electric power generator, or both. When worked as an electric motor, the

30 first group of windings 1s energizable to become electromagnet(s) and interact with the
correspondmg permanent magnet The rotor 1s therefore rotatable by these interactive actions.

When worked as an electric power generator, the rotor rotates so that the imteraction between the
permanent magnet and the windings generates electricity. In either mode, the rotor 1s rotatable in

the vacuum chamber therefore the magnetic interactions between the winding and the permanent

35 magnet can be improved.



15 Alternatnely, the degree of nmagnetismis higher toward one end than the
other. Preferably, the N-pole and the S-pole regions are substantially the
sanme shape. Preferably, the N-pole and the S-pole regions cover the ful
area of the first end surface of 2 o the permanent nagnet disc and nore
preferably, the N-pole and the S-pole regions each covers substantially
half of the full area of the first end3 surface of the pernanent magnet
disc. Preferably, the first group of wi ndings further conprises a first
pai r of w ndi ' ) when
ener gi zed, aﬁggadg&ﬁgﬁgﬁﬁﬁ%ﬂ%%gﬁ%F%%mﬁﬁé MBgfpﬁKggg%hg%ﬁgth?fggN”bL rst
C|rCU|tzcmnﬂ@@Qmﬂ@kwh@awwﬂsmngavmg@m:@mtdpmgstmdmge dbmenmd@ﬂpcemshrough a
contr ol | Shyo Ll SHAPLYmah L nRbAL O o LOGLHAR B2 ERNMIALALP 04 M Ofllgs and
the rotor er cohprises a“second pernanefit nagnet associ ated With the
second galdﬂgtpltdcf and fRdinadlss fuotr ggemef sridngs;etheexis iof r@@igpawenng Parpdndcalbily, t he
stator f, e L, ri

crior gi zale L GARECE € orRlandhy BlePlt, Hhedleo QRTURRE e BUEEL ool Kopol

per rraneramd magmeesitely sepolaswoni weed dandyidhe apot frewpwniohgr wiredithgsxs of

al f ect i ng.Le Ll tgpﬁlspo@{eggp 5 tﬁe*&eg 19§<fgﬁdn;}9dsseke“c‘lﬁérﬁlhﬁ;h8@e? U Gpalh -4

According to’a secon sen ntion ere

r ot at i ngvith re@tion ¢f theakir laeoum dnpmssﬁg)mlos,t\@hemm foa g the Idmolstpemn zmi(fepol‘a r ot or
havi ng ] e ' r coils for
D R T b i R S
0f0 coi | silong tip cacedferm&déemgﬁmf\ﬂwcragim theandpaetic Alld efreactt Nwbole, or Skpelegreaiape of 5
coils Sge 8&9&&?&89&§hﬁ: t he vacuum chanber. This invention may al so be
t he br oad1 6" Consi st he parts, elenents and features referred to or

i ndi cat ed n1the speC|f|cat|on of the application, individually or

coIIectiver ggg gq¥e @ﬁ&é EQQQQBkaﬂ%Tg&mﬂﬂ¥n£¥Qh§r nore of the parts,

el ements or fe ere specl 0 i ntegers are nentioned herein
whi ch have known eqnvalents mthe art to which this invention relates, such

knpown equi val gp E‘n% 1A tl?'eag:grt o%xgréﬁ ﬂﬁ%ﬁ& té‘&ﬁﬂo eén‘?i't n e gl N0l Vi dual Iy

set forth. A'ro |ng e present invention
may generate effective power output mnth reduced pomer consunptlon and

simplifiedy LIgl.0 an inproved
pover sour cb renol R SERThE B S Ak SUShILLBL AP IRUA BhEN F Tre
DRAWNGS Fig. 1 is a partial side el evati on mcross section of the rotating
O et e METNE, AR B Bl o lblohl  SERRERIENL: Rnd 16 RUSHED
invention, Fig 3 ers ec % I '8W of 't he na ne ic
disc of tit ymaneshmmgdnsmmddmbrkere"mblymtgﬂéIt nmdue aeintbs Sarodmncduomgeetcb cb\haes

present SL&YZR%H%H)’%QH of the full area of the first end surface of the permanent magnet disc.

Preferably, the first group of windings further comprises a first pair of windings,
connected 1n series so as to be opposite polarity when energized, and the rotating electric machine
25 further comprises a first circuit connecting the first pair of windings to the power source through a

controller.

Preferably, the stator includes a second group of windings and the rotor further comprises
a second permanent magnet associated with the second group of windings for generating electric

30 power.

Preferably, the stator further comprises of a plurality of groups of electrically energizable
windings and the rotor further comprises a plurality of permanent magnet discs associated with the
corresponding windings for affecting the rotational motion of the rotating electric machine.

35



Fig. 3 is a perspectne new of the first permanent magnetic disc of Fig. 1
showi ng the magnetic field strength distnburion according to the present
invention, 25 Fig. 4 is a block diagram showi ng the control circuit
according to a first enbodi nent of the present invention, Figs. SA - SF
shows rel ative positions between the first permanent magnet disc and the
first group of wi ndings and the correspondi ng positions of the distribution
disc mdifferent nonents of a rotation cycle according to the first

embodi Mment of \ 163 Sond¥HRL bPMhe pRYCrfirenfo SHAUS: @scms&céﬂownag@@mlpf an
alternative configuration of the control circuit accord 3, Figs.
7A - 7F 84tbWS COmpisoes dlerérnag meraed of ¢Qylsraiofod havuesf at ldget q@é p?faﬁémt nmﬂg:met

di sc patfef {atearwléﬁ %ﬂoﬂ}?tot Q004 Ror dgenwan@ POSHAGEREIIWAG TR e PhERENL
invention, Fig part e elevation ~n cross section o

rotati ng’l@ﬂelebhyr the gme i et Lsyis tphicgi ®sige generanorhaadgendliynadcdr @F syupofa
fiyst enbaglapal Qs biGPIESERn Akl on as shown mFig. 1, -5 Ftg. 9 is
a partla e €l evation mcross section of the rotating electric machine
acco~dm- to a second enbodi nent of the present nvenhon; Ftg. 10 is a
partially cr ofs: fGehinaly AGY bOMVbigMPlo Bl f ﬁﬁ@gowgeléneﬁqtsraﬂd @hl,gL nat me—
configuratton of e tric generation mnné is a partially
cr oss- seacfeirgshialor nghtcatsny the wpegfiicRiag. of Sheghphidahey. aldy@h@hsdoraqdleqiwelw apgd any

confi gurati I ,

or 055 6nr aazPinghilR 717 sbb iy ARALLE e Bt MG or e and oBRE LB o
have t hentgersare atmtlorh:é heeairowtiich dip veakriomve agheplentien ﬂlﬁgrtrtpbﬂmlbthSdmmtlbrs
station knditn bl BRI Rk 6783 Rof B ABRIn &R Kl AT

distri bgéll){tgsﬁ skg&g%%%“%geg% heé %gr Or}t I|Cava?L| on ao?ﬂq t%e1 svmgtste:ﬁ&glg/ t he
first actuator when the dlstrlbutlon dISC is rotating, and Fig. 14 is a
partially cr t QR Rbtaly bific Plesded RHaAy be early
deactivation }(§) Otaﬁg éslvvl tcwtd@@ %e se t F gteue?t or en %ﬁgéﬁ?ﬁ rglﬂ%chlt%r di sc
i s rot atpong. OLIDElTMthEEDIUDEB@NePWWWHWE sm@ﬁ&@m@%@nﬂr@ﬁﬁﬂ@mﬁt‘or

rofati ”%eﬁJuﬁrgéJn 1%%83‘ eé?&g&rt&‘ g &x%n%xﬁkeapgl | nvention rmay be

configu tric notor ctr|c power generator, or
bot h. Wen vvorked as an electric notor, a flrst group of windings is

ener gi Zgl @ F OﬁlﬁﬁtrmﬁRWlﬁ)Gsa”d interact with a corresponding
per manent magn he per manent nmagnet, which is coupled to a rotor, is

therefore 2 o rotatable by this interactive action. The present |nvent|on

may be used *%‘Pé N i85 pRuRtR el Dn cx%L %&Yo‘n%fH%"é@t%u%eé?%&?ctr%chm\é%&r&& d as a

generator, the’rotof rotates so that the interacti etween the pertanent

nEynet amiﬁtShenmdnnhnngfsthgenwhmwtlem,ectr| city. In either node, the rotor is

rotatable in etd 6| r i0ns; bet ween

he w ndi ng 40 T Ha o ot L an L PRPA € L T AR
different magnetic zones according to the present invention,

Fig. 3 1s a perspective view of the first permanent magnetic disc of Fig. 1 showing the
magnetic field strength distribution according to the present mvention,

25 Fig. 4 1s a block diagram showing the control circuit according to a first embodiment of
the present invention,

Figs. 5SA — 5F shows relative positions between the first permanent magnet disc and the
first group of windings and the corresponding positions of the distribution disc in different
moments of a rotation cycle according to the first embodiment of the present invention,

30 Fig. 6 shows a block diagram of an alternative configuration of the control circuit
according to Fig. 3,

Figs. 7A — 7F shows various alternative configurations of the permanent magnet disc
pattern and the first group of windings according to the present invention,

Fig. 8 is a partial side elevation 1n cross section of the rotating electric machine with a

35 generator assembly according to a first embodiment of the present invention as shown 1n Fig. 1,



Fig. 1 shows a rotating electric machine according to a first enbodi nent of
the present invention. The rotating electric machine conprises primarily a
stator, a power source and a rotor. The rotor conprises a shaft 10, a first
per mmnent magnet which is a disc 20 nounted on 30 the shaft 10 through a
support disc 30. The support disc 30 is nmade of non-magnetic material, such
as copper. The rotor shaft 10 is supposted by bearings 12 and 14. The
bearings 12 and 14 may be any appropriate type of beating such as nornal
bal | bearlngs I c
boar i nge. AL BRe end b TR LASR K REYARTLR BERHLDRS ShuBRCEXIBILG, o
or comnmatsmonﬁanb(@amnteﬂlhbyresdnemﬁmtlgm the first permanent magnet disc 20
is 35 rotatab n t t 0 [ts axis
of ot ati on T Bl B Paftulbly Sps LR REGRCUA of LS IO G0 PG
housi ng mﬁeﬂatlonwthealeﬁﬁﬂpStnegﬂﬂemp'lrdfngwundngs wot h si x wi ndings 110A, 110B,
120A, 120B, [ 0 hOW | )
ang a disc reagﬁla]gg.pja%%gy él%ggt %éc{tl ukwd{g%dﬁgiogg&a%%%ﬂgggisécéﬁ ?gg eaf[‘“g(;\'
forms a quoBguriton of aicleolrk generathe windmgt i on and construction of wh ich shall
be descri bed d t f

1108, 120A 12687 Sy b Shenn ‘2"?5’" bt Be SRR AL o] St n@gggsnilq%go and
adj acenthatvotht tﬁlest pre?thammd arRigiostwign ﬁm drjbuliemdisaig statigrary, 102 t her ebet ween.
The first gr f 8@2 are
sel ectively gfﬂ IC3| lzsa rtmtlng%g&ggevc\ééhqﬁgﬁr ce %&% nbjuéglgrdw%ge@ %‘%e%%g di ngs
110A, 11@@Bvatlmcththe 4268 byllﬁd'AstatnmatQG\@BnghﬁrdxmﬂasloeIdectsrroimwet(b |0 The first

per manent magget, i s | iJ: e
Frret oroup ol b sE TSR GERP bt 0DBE dR5Bu5E s tind B} S,
end faceiezczlvatgmcrxﬁdprswgddb)othe sagorid-qotvhi@r wheh thmdlsnp‘nbreilscasrmamgm mFig. 2. The
N-pole and the S-pole are spaced dianetrically apart from each other about
the axis of rotation 16. Accordingly, the N-pole and the 15 S-pole are
r ot at abl BETAIED BESERIPTION ¥ BHE PREFERRFD EMBOIHMENEY a first direction
rotation 200. Referring to Ftg 2, the N-pole and the S-pole are shaped
vmffh a circular head and an end that tapers along the circunference of the
per manent nagﬂneitzitmgdiesmc Zl@xc}nine tdeerdfnigrs theqb'rerserturivemomfmaydieaiohﬁgur@ﬂ@ woflhe
N-pol e an Lon n r ane 6 a nd
3257 5039 Tl il AAAACONRODSIcRor bl FOnFIGR R gt a1
N- poI e Zosie gfoop ¢feg41rmn)gs4@1emmzafohe tchmbmezatvetr((mgnet&gl onl) o2t Whe dl ne
400 sho r N ne.401 S 402. In
a pref e\r/x?sedJB g%d?l %ﬂ% £a ﬁ{(}%%‘% %@R&’%’%‘?‘é‘%ﬁ%‘?k h %'S (foumg(rig)aslg)g)é’tlan Olrel t he
sane si zeta@abld byhHhpenteraciive @vam. t'Fre preskiht la\reeaorolrnay heusfeldrb@th ijmbapcencﬂﬂl of t he
per mane i 0. n 322
nd 312 RSy GhRfua, WHIP (SRR Jerdih, BOoR! SRl o6 e lEnfiRRES 00
face 22 betPeen fhe psimapent magen kndithg metdings gmemswbcunott)atlabhtberan@ande BXirgs 16 in
the fir r I r [ on of
the mmgnopftieqi by qiyfly bk ARt EEY pitfhel i Brfissne S SL G
rragnetl (Perfrmaebrdnmtgnﬁngﬂbtlmbrqvne N-pol e zone 401 and S-pole zone 402 is
pyoportional 3 o to their surface area and/or the degree of magnerism
around a specs fic point. Therefore, the points of strongest magnetism are
| ocat ed at aﬁng)llnshoﬁionthmgadzlenhdmz@me a@dding td héirdlembbamemgifaie gOknand at

a point i 402. The strength of the
magnet i c‘%%lgéf dq%ggoggéng\%gg g‘ﬁgfi h%a{]l?t% ﬁgap%a O(1wer and eé"%o té 'zones
401 and 402 than at the poi nt S 322A and 312A. Therefore, noving al ong

cl ockwi se al i AlZ rregi on 401
and the S- po?@g r %tgl?%?ﬁ) 18%@‘ St%fr’]ﬁéta?*e“ﬁ!gfeﬁ'%?“ "I?} %ﬁ%‘g? fslgk ?Jefod%glér}:ter(g(ans es as
t¥He raditlkd shaftdo hhm% { aupgort er 80.0rTbe swmftaicse 3ar1ealadef of hen-magnetiamatana, a

speci fi 0 f e on 4 easc
Ther ef or st e, ThERSBA o bSgERed b e AR S LR P2

S- pol e meyi bn adD2ppopses Sypa efebpapeg chchmagnetiial rl t rramgsy Mamcab@engsnd end
401 B, ﬁg&%ﬂyn-gpl?c] t{e%g ag’ % nar%?{: eaf?ri]gs G’At %ﬁgendggf%he ﬂ I%QI r ef t 0 Ft g 2)
can be farther | e respective nmaghetic s ren

H314, H@E&ﬁmﬁﬁﬂgwcbB@AmnaﬂdrﬁBZC%nﬂmbyﬂugn@Lnb:Bmfp@hdmgtneg@mhscéﬁlalI t he
zgnes ar I 1 G and H322
P52 Rk} B LR LR AR DETIER o o TG 0D O "o

wi ndi ngs 110A, 110B, 120A, 120B, 130A and 1308 are electrically connected
in pairs 110A and 110B, 120A and 120B, 130A 10 and 130B. The disc reader is
conprised of three switches 310, 320 and 330, which will be turned " OFF"
when the distribution disc 50 passes therethrouth, and will be turned "ON'
to the contrary. The di stributor disc 50 conprlses a first trlgger 52 for

— . e o A PN NN T Y. Y. Y. e e .. v o ..



_g_ d~str~buted, thus repulsnme forces wall be generated between the mdng 1
10. A and the secondary N-zones 314, 31 G and the mmdng 1 1 OB and
secondary S-zones 324. 32G These forces drive the pernmanent magnet disc 20
to rotate mthe d~rechon of rotation 200 5 Imredi ately after the start of
rotation of the permanent magnet disc 20, the first pair of w ndings 110A,
110B becone un-aligned with respect togthe primary N-zone 312 and the
primary S-zone 322. Stronger repul sive forces m| be generat ed between the
wi ndi ng TTUA and, f he @E‘l sré%b’a ﬁh@ﬁ%’;@o%%% Mg Govef Wﬂ&%’ %QQEdFNJ duihe
primary S—pole zone 3 ‘accel erate the rot

per manerntx wagnes [H4d 108, 12I06 RédBet & end 1530Bdmn1m‘d@wnlt§1m@}sgl()’5 andThBf 4re st
pair of n ) 0 1 t g magnet
Xy e L T R T S

posi t i oncontrélker Oth@léglp@@ pdgionitmpionBrvhngr thhil e descitbad, ingdstaggrblater mIpodisti on

SB, one t an L

ot maner Reat Vg dle? 308 MBBT L SR DA 75T aleBoBbRR R M ey ¢ e
wi ndi ng cmerAlOQrvdd mﬁjpmetoztbmeemaent wiagiti dge 20.08vaneck Sppdl2eharerevet@2 Thand t he

simulta o hGe t e Wiandi o e zone
202, v e R POACT| E 1AREN 2B Rl 108 Bl RO el el D
di sc 20 trnatlm\’@r @W&Onéﬁhen@merghed preewiadngd hvant 108 1204.d126e8, B0ackdilseB one
of skill it Qgcnl% Em reorient the magnet disc and correspondi ng w ndi ngs
to rotate ant W se. 20 Upon reaching position SC, the 120-degree
position, the second trigger 54 turns off the first switch 310 whereby
opening the f e i 2
Chrns on the escheiiich, SRR B EMABREPHRL o kP23, iy BELARERSP?, |
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t he permanent magnet disc 20, |eaving the absolute center and outer edges
of the permanent 2 5 magnet disc 20 in an unmagneti zed state. The two zones
401 and 402 cover substantially less than the full area of the first end
face 22 of the permanent magnet disc 20. Fig. 7D shows the N-pole and
S-pol e zones 401 and 402 towards the outer edge of the pernmanent magnet
disc 20 but with the tapering end of each zone 401 and 402 followi ng the
axis 30 of rotation of the centers of the windings 11 OA 110B, 120A, 120B,

130A and nes 401 _and. 402 cover, ti an the
fult areiapoets e GRatTste 23080 R Hernaithe Rloher et B 3phIRl 4. e
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402B, respectively. The degree of magneti sm may be adj usted based on the
strength of the magnet. 5 Fig. 7F shows two sets of N-pole and S-pole zones
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obt ai neds trippérsblérbdiwenze SOFReandrrder istagdtyahed:§tabit oatdisRiS0. r esi stance on the
rotor during rotation and inprovenent of magnetic interaction between the
second permanent magnet disc 70 and the second group of w endings |70. In
tho s conf i gurmfitsodircad Q¥ confecks the pdver Sousder8g) e ﬂﬁgmﬁtofd\hﬁcﬁngzjlld)ﬁ usBdnd The 4
magnet 1. onprises.,an annul ar, rece 72 receivin e, _secon
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wi ndi ngserdeé0A- 170F as shown in Fig. 10, or a single wndng 174 as shown in
Flsg 11. These wi ndings 170 and 174 may be placed inside the vacuum chanber
or alternatively, outside the vacuum chanber 95 to enabl e external
cool ing. |n tie feophir govaidingsn 1 07QWNOB AreRv@ind Go whbe e givyd, ok wihdigh nga | 70 i s
in the fbggo%e(s)fan electromagnet with its N-pole facing the primary N-zone 312 of the first permanent
magnet disc 20 at the center point 312A, and winding 110B becomes an electromagnet with its S-

pole facing the primary S-zone 322 of the first permanent magnet disc 20 at the center point 322A.

30
As the first pair of windings 110A, 110B are respectively aligned with the center points
312A, 322A of the N-pole and the S-pole at the time of start, repulsive forces between the winding
110A and the primary N-pole zone 312, and the winding 110B and the primary S-pole zone 322
will be 1n the direction substantially perpendicular to the first surface of the first permanent magnet
35 disc 20 therefore 1t will not cause the permanent magnet disc 20 to rotate. The magnetic strength

of both the N-pole zones 312, 314, 316 and the S-pole zones 322, 324, 326 are unevenly



35 plurality of w ndings 170A-170F. Fig. 1 1 shows the mmdng | 74 taking
on a single |ocus-shaped configuration. Fig 12 shows an alternatne
configuration of the distr~but~on disc 50. which further conprises a first
actuator 152 and a second actuator 252. The first actuator 152 is nounted
onto 5 the distribution disc 50 through a first pivot 154 and ~s rotatable
t hereabout between a first normal posi&+on 156 and an advance-activating
position 158 (shown as dashed contour |ine 159). The second actuator is

mount ed @ahQudd edir&hlsiRUb&N M R GeRQatNHAWER Be RBAMRAA |DAVAY u%@émaa% i's
rotatabl e thereabout between a second normal position 256 and a

advance-deaes BVAthg Posierradne BB adsthendsy daered2tont-olifesh ﬁéCCQQQ)C thyhe
first angd hienSeEAON R0 T oROS td BRsuAIErotddnde@ree 1 o apart. To
correspond to this configuration, the first trigger 52 is positioned at the
advance activating position 158. Under this configuration, the first and
second tri ggemineaniddN g dhddifit Qpn%ltatubﬁ)(}ﬁdxe rﬁ@fn?antarh%ggt&%s@%r ﬁn% fﬁsﬁ%& .of Vhen
the rotor is not rotating (Fig. 12), the first actuator |52 bi ased
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stopper 251 by a second resilient nenber (not shown). Wen rotated with
the di sty iNopelelizare BEP. (adgvinding 1198 fand dhe pamaty| $-098120n0 P82 igeh will |
cause t hgcdidrhts the36thiH FhelpeAndnenth tQistgwvar ds its advance-activation
position stopper 153. The result of which will cause early activation of
the first switch 310. This configuration may be useful for power sources, 2
0 which requifgg§esend abw s Figs, fmmrat@;rtofh@mﬁ% [ ®ACHING oBhemARX i mum

| evel of power output. Likew se,” when rotated with the distribution disc 50
(Fig. 14persied setdribr pamendnt maerct fisy e romss dpakwisedode 1PAslearee Booadtamt or
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result of whi w || cause ear deactivation of the first switch 310. This
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contribute to the rotation of the rotor. It should be appreciated that the
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di sc_mayy ems@ b G R AP SRk RO bl alhlRekd @ of rotation 200 (Pig. 7E
and Fig. 7F), but with an unevenly arranged magnetic field strength

d¢&tribution along the direction of rotation 200. The first group of

w ndi ngs My iRy &edtRinE pdlificH NSO 20- ﬂbggéef o@xﬁ@rﬂtthes&@&% tr&%’r saxanpbf e
wor di ngs 405A- 4053 shown in Fig. 7A rotating electric
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wherein the rotor is to rotate the first permanent magnef about the axis of

rot at i orthe Mok andfwolegoatsiay 2ed ¢ ¢fithe prEBHICHenRENCldi%i2ag In ih &R Wanole f i r st
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di sc incl utdes 51;1 first end surface
continuously.

30 When the permanent magnet disc 20 reaches position SE, the 240-degree position, the
second switch 320 1s deactivated and opens the second circuit 220. The third switch 330 1s
activated and closes the third circuit 230. The magnetic forces generated between the third pair of
windings 130A. 130B and the N-pole and the S-pole zones 401 and 402, cause the permanent
magnet disc 20 rotate continuously. A rotation cycle 1s completed once the permanent magnet disc

35 20 and the distribution disc 50 returns to the 0-degree position, refer to Fig. SA. The permanent

magnet disc 20 combined with other parts of the rotor have a certain mass, this results 1n an inertia



adj acent to and facing the first group of windings, the first end surface

i ncluding a magnetic N-pol e region and an oppositely magnetic S-pole region
| ocated dianetrically 15 apart from each other across the axis of rotation
such that the N-pole region and the S-pole region pass sequentially over
the first group of windings nth rotation of the rotor about the axis of
rotation. 3. The rotating electric machine of claim2, wherein for each of
the N-pole region and S-pole 2 o region, at least one of a radial wdth of
the regi Bgm@rﬂgm@&h%glgsqgs @t [TmRenel {h§ mlgiangnhﬁw{lﬁghlgg20/ aeree@ox%lo%qu(ﬁl cle
ctrcunferential length of the region. 4. The rotating electric machi ne of
cl aun 2, 'svigpeeted y9 tbﬁéhq\uleﬁwentrre@n@rﬁhsaﬁaIcsatwloemrue@ﬁlson includes a first end
and a second end, wherein the degree of nagnetismis higher towards a 2 5
first end relatme to a second end and wherein the radial width is greater
towards the fFest skong a angeiphase refatngecledeomdchared. 115s cpmanisedtodtanagpaeladet ri ¢
mgh' ne \andf’lg@l {?A4’llmear W%I‘ E&lﬁce’%op?'t st s@géhoﬂoaaqg %slaﬁaéa HQH%UL&Q&Q@ @re
subst ant | al e sane shape. G The rotating electric nachine o cl ai m
4, wherelhe qph@tlwl plidghe crew leﬁmalﬁdwttheé dssepridan Fegg ol ampler.t Brecfiighlly terea of
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electric I ne of any one of clans 4, or Wher ei’n each of the N- pol e
35 region and the S-pole reglon covers substantially half of the full area
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rotating electnc machine of clann 2, wheremthe first W- or dngs

f 4Pt her Goppmpraatmagrepdisc 30And thsifirstigrayp ph¥Indmen hdds &PBnl ,|lé%B,tlé01bendn
opposi tejgpgl arity when energised, and the rotating electric machine further
conprises a first cwnt connecting the 5 first pair of windings to the
power source through a controller. 9. The rotating electric machine of

claim8, whergpn A §6weQ0dd (5@Lr‘a§5n ﬁa'x’{n%'&%ﬁffe?é?xm&xb%%nd sAlp o?%tf ?\th ch

nmount ed on the stator; Istribution disc nount e on t e ro and
r ot at abl wndings €049 bltO:ﬁ*eMOrPe 1208, \1é04 and I136Bain pagidulagtht nomber of vindings hise
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swtch en t eak nmagnetic e N-pole regloh passes over one of
t he firsthephpole @ﬁd woelo ?‘g@s 4Hred 405 ecidn dertmlilqggeﬂgmws@?é)aemaiv dieisaget he at

| east one switch before the peak magnetic field of the N-pole region passes
over the other one of the first pair of windings. 15 10. The rotating

el ectric macHiaegBahows B hr®le wdérmlwopwoﬂ ian&402ttpwaydethe puiettades oldbnpri ses a

fi 1St Gkl OFundsi b8! TREIHALYe RLNE HENARLEn AELIRSN, 30 Lihah nor

positi on when the d~stnbution disc is not rot atln?
ad¥ ance-umgrgetivesgewos i Thedwo vpnem4q lread dPBeqvitrybstantially less than the full area of the

first end face 22 of the permanent magnet disc 20.

Fig. 7C shows the N-pole and S-pole zones 401 and 402 towards the center of rotation of
the permanent magnet disc 20, leaving the absolute center and outer edges of the permanent
25 magnet disc 20 in an unmagnetized state. The two zones 401 and 402 cover substantially less than

the full area of the first end face 22 of the permanent magnet disc 20.

Fig. 7D shows the N-pole and S-pole zones 401 and 402 towards the outer edge of the
permanent magnet disc 20 but with the tapering end of each zone 401 and 402 following the axis
30 of rotation of the centers of the windings 110A, 110B, 120A, 120B, 130A and 130B. The two
zones 401 and 402 cover substantially less than the full area of the first end face 22 of the

permanent magnet disc 20.

Fig. 7E shows the N-pole and S-pole zones 401, 402 as acute regions with the outer edge
35 of the regions 401 and 402 following the edge of the permanent magnet disc 20. The two zones

401 and 402 cover substantially less than the {ull area of the first end face 22 of the permanent



disc is rotating under a predeterm ned rotational speed for earlier
activating the at least one 20 - swtch. 11. The rotating electric nmacll~ne
of claim8, wherein the second trigger further conprises a second actuator,
t he second actuator being novabl e between a second normal position when the
di st mbuhon disc is not rotating, and an advance-deactmatng position when
the 2 5 distribution disc is rotating!linder a predeterm ned rotational
speed for earlier deactivating the at |east one switch. 12. The rotating

el ectri cnfRehtR800frheH@dP B maRa LB LA rdMRs £ 1Sk 407 th‘?al@flg W RELARGS 20T t her
conprises a plurality of the pairs of windings and the rotating electric
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through a pluraUty of switches of the controller. 13. The rotafing el echnc
machi ne B R 24iugicd basghen BF AreR@ of fhegtagpdr manent nagnet is rotatable
relative to the first group of wordings for generating electric power. 35
14. The rotaOng el ectric machine of claim 13, whcremthe |arst rogp of
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out si de the vacuum chanber. 16. The rotating electric machine of claim13,

further dscypd indiigy7l Bhecdsange planssapiisnt disfabiien thosipdanyy se thebwndenf e oilpl ed
with a second group of w ndings, wherein the second per manent magnet
includes a recess for receiving the second group of w ndings. 10 17. The
rotating el edtigs & andchpiney of aligmating eanfigyppaeeiniiighk Fedr eenfigyraggn pasethpaj r s

of wi ndiJag%oR e a RRRrAtbORBE BEAURH ew}ﬁwhg%@‘ BESNGE Rheh® nRGTUTRNRAEY _
magnetic disc along the direction of rotation. 15 18 The roftating electric

nmachi ne Wk ©|ths RAWET saRFre SAIfeT redhrs e RUHPseP OF QB PUPOISr i ses of a plurality of
groups of electrically energizable wi ndings and the rotor further conprises
a plurality of permanent nagnet discs to be magnetically coupled with the
con- espondny Figridihpys? fotting fleeas magieneth oieetnd prapanpis ipagnct dfsc 7h aopeedt i ng
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the. degree of magnetismof the each the N-pole region and S-pol e region
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region and S-pol é region. 25
recharging. The housing 90 and the housing cover 100 may be fixed together 1n an airtight manner

to form an 1solated chamber for containing the rotor assembly. The awr mn the 1solated chamber
20 may be exhausted so that a vacuum chamber 95 may be obtained. This minimizes the undesirable
effect of air resistance on the rotor during rotatton and improvement of magnetic mteraction

between the second permanent magnet disc 70 and the second group of windings 170.

In this configuration shown in Fig. 9, a single magnet disc 71 1s used. The magnet disc 71
25 comprises an annular recess 72 for receiving the second group of windings 170. Magnetic
interaction between the second permanent magnet disc 70 and the second group of windings 170

may be improved under this configuration.

Fig. 10 and 11 show alternative configurations for the second group of windings 170.
30 They may be in the form of a plurality of windings 170A-170F as shown m Fig. 10, or a single
winding 174 as shown in Fig. 11. These windings 170 and 174 may be placed inside the vacuum

chamber 95 or alternatively, outside the vacuum chamber 95 to enable external cooling,

In the configuration shown 1n Fig 10, the group of windings 170 1s in the form of a

35 plurality of windings 170A-170F.



20. The rotating electric machine of claim19, wherein the radial w dth of
the N-pole region and the S-pole region decreases along their
circunferenhal length. 21. The rotating electric nmachine of claim 19,
wherein the N-pole region and the S-pole region 30 each cover's
substantially half of the. full area of the first end surface of the
per manent nmagnet disc. 22. A rotatinggl-ectric machine, conprising:. a
stator having a first group of wordings; 35 a power source for selectively
energi zing th ir LOUR, 40f, Ir; [.laving a tirst
per manent magﬁlé " S?)I“l\)%“?ragne1 |1\2% ;? %gﬁéﬁg% ey %éfﬁle Opﬁgrdtn’gr oup of
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wi ndi ngsposistorrd givet theml 30ydegzapbatd t 0 a second per nanent magnet, wherein the
second pernmanent nmagnet is separated fromthe first permanent magnet. 2 5
27. The rotating electric machine of claim 23, wherein for each the N-pole
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t he fi r sictuatad] Y266 attaty @wagls tith edveeaeamgvagpig position stopper 153. The result of whitch will

cause early activation of the first switch 310. This configuration may be useful for power sources,

20 which requires tertamn lead-time from start before reaching the maximum level of power output.

Likewise, when rotated with the distribution disc 50 (Fig. 14), a second centrifugal force

257 will cause the second actuator 252 to rotate towards 1ts advance-deactivation position stopper

253. The result of which will cause early deactivation of the first switch 310. This configuration

25 may be useful for energy-saving purposes, as when the rotor rotates under a certain level of speed,

the mertial momentum will contribute to the rotation of the rotor.

It should be appreciated that the configurations and structures of the rotating electric

machine above are for 1llustrative purposes only. Variations and modifications may be made

30 under the same inventive concept without departing from the following claims. For example, the
N-pole and the S-pole of the first permanent magnet disc may be in a umque shape along the

direction of rotation 200 (Iig. 7E and Fig. 7F), but with an unevenly arranged magnetic field

strength distribution along the direction of rotation 200. The first group of windings may have

more windings or m different shape, for example the windings 405A-405J shown in Fig. 7A.
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4. The rotating electric machine of claim 2, wherein the N-pole region and S-pole region
includes a first end and a second end, wherein the degree of magnetism 1s higher towards a
25 first end relative to a second end and wherein the radial width 1s greater towards the first

end relative to the second end.

5. The rotating electric machine of claim 4, wherein the N-pole region and the S-pole region

are substantially the same shape.

30
6. The rotating electric machine of claim 4, wherein the N-pole region and the S-pole region
cover the full area of the first end surface of the permanent magnet disc.
7. The rotating electric machine of any one of claims 4, 5 or 6, wherein each of the N-pole
35 region and the S-pole region covers substantially half of the full area of the first end

surface of the permanent magnet disc.
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10. The rotating electric machine of claim 8, wherein the first trigger further comprises a first
actuator, the first actuator bemng movable between a first normal position when the
distribution disc 1s not rotating, and an advance-activating position when the distribution

disc is rotating under a predetermimned rotational speed for earlier activating the at least one

20 - switch.

11 The rotating electric machine of claim 8, wherein the second trnigger further comprises a
second actuator, the second actuator being movable between a second normal position
when the distribution disc is not rotating, and an advance-deactivating position when the

25 distribution disc is rotating under a predetermined rotational speed for earlier deactivating

the at least one switch.

12. The rotating electric machine of claim 8, wherein the first group of windings further
comprises a plurality of the pairs of windings and the rotating electric machine further
30 comprises a plurality of corresponding circuits connecting the respective plurality pairs of

windings to the power source through a plurality of switches of the controller.

13. The rotating electric machine of claim 1, wherein the first permanent magnet 1s rotatable
relative to the first group of windings for generating electric power.

35
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affecting the rotational motion of the rotating electric machine.

20 19 A rotating electric machine of claim 1,
wherein the degree of magnetism of the each the N-pole region and S-pole region
substantially decreases along their circumferential length, the magnetic field peaks
closer to a first end than a second end of each of the N-pole region and S-pole
region.
25
20. The rotating electric machine of claim 19, wherein the radial width of the N-pole region

and the S-pole region decreases along their circumferential length.

21. The rotating electric machine of claim 19, wherein the N-pole region and the S-pole region
30 each covers substantially half of the full area of the first end surface of the permanent

magnet disc.

22. A rotating electric machine, comprising:
a stator having a first group of windings;

35 a power source for selectively energizing the first group of windings; and
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10 from each other across the axis of rotation such that the N-pole region and the S-pole

region pass sequentially over the first group of windings with rotation of the rotor about

the axis of rotation.

24, A rotating electric machine of claim 23, further comprising a second group of windings

15 wherein the second group of windings 1s to generate electric power with the rotation of the
rotor.

25. A rotating electric machine of claim 24, wherein the second group of windings 1s

magnetically coupled to the first permanent magnet.
20
26. A rotating electric machine of claim 24, wherein the second group of windings is
magnetically coupled to a second permanent magnet, wheremn the second permanent

magnet ts separated from the first permanent magnet.

25 27. The rotating electric machine of claim 23, wherein for each the N-pole region and S-pole
region, at least one of a radial width of the region and a degree of magnetism of the region

vary along a circumferential length of the region.

28. The rotating electric machine of claim 23, wherein each of the N-pole region and S-pole
30 region 1ncludes a first end and a second end, wherein the degree of magnetism 1s higher
towards the first end relative to the second end and wherein the radial width 1s greater

towards the first end relative to the second end.



