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ELECTRI CAL GENERATOR AND ELECTRI CI TY GENERATI ON SYSTEM
Field of the Invention The present invention rel ates

wa eooan3abect ri cal generator and an el ectri ci t yPCT/SG2009/000028

generation system Mre particularly, the present
invention relates to an electrical generator that

utilises inherent nagnetic properties of its conponent

PBLECTREC Al GENERATEORANIN EIECTRICIIY GENERATION

generated el ectrical currenf. Biﬁ%ﬁround of the

Invention In this specifi c XYM ere a docunent, act

or itemof know edge is referred to or discussed, this

Kiedfdaof éhe laventignscussi on i s not an adni ssion that the

docunent, act or item of know edge or any conbination

Theeresofit inwentian relates po aoelectyicalegeneratdr ang an eleotriciy gemayation
neral know edge; . or (ii). known to be rel,evant. to a

S B Hort G5 I PE=BER BH DS o HEQROA gelrlbr that

ubilS&s ihh&aitinRdbnieic pRIPRTE Bflits EbBfbieRiPLHRebicEi@aRTydMcresse the

an efficient node of power transm ssion, due to the

queatity lof genespedeledtaicelqurignbf t he constituent el ectric

and magnetic fields. Electricity is conmonly generated

Buackgrquodeof the Imvendioak t ransmtted to consuners via

conmbi nati ons of one or nore of: step-up transforners;

Ih itds bpecHialitigiwigré b documhent,caen oeitérh pf khowledgdstrefesed to or

power plants); transm ssiqgn |ines; .step-do .
dﬁcmﬁa}%&éﬁnﬁ BE fiSeHETndS POy %%%%wlﬁ%w_yﬂvg gp g, act or item of
KRO WY of b ot eSO B Al fHiiy idatdt | on

transforners; and | ow voltage transm Ssion |ines.

cess_ener ener d gt.the plant or during the
Q%ur?@né’ c?%gﬁegg%ﬁqovﬁﬁ?ﬁecgﬁ y cannot be _

fectively stored, and iis therefore nornally. ] oss .
(ot Kby b0 B A Gpiob L5505 i i, Whfen s
genelspédifehtioN 3¢ &ietned.Servi ce varying demands for

el ectrical energy whilst mantaining quality and

Bladtioatsighétio/eretgynd an dfficend mddeiofippivertratsenigssore dae toothe ofar light-
excess energy. Mreover, the bul k of electrical. power

SPeC IO e o P s Bagete S Eigefdiin/g Sommonty

gBRdrhiedlat 88Swer it an HafGnRtell & ESasufREPHE bdBinali®&Sdflone or more
fuel supplies are of course limted and the rel ease of

of:sstépovp tamsfordery; tiedineh feingbe firtercenieting linesoyatweern pwver plants);

t1la1slsni§1r§§11\c’>vrn1 litngs; step-down transformers; sub-transmission lines; high voltage primary

distribution feeders and distribution transformers; and low voltage transmission lines.

Excess energy generated at the plant or during the course of transmission, typically cannot
be effectively stored and is therefore normally loss as heat. It would be adifantageous for
electricity generation systems to service varying demands for electrical energy whilst
maintaining quality and reliability standards and minimizing the generation of excess

energy.

Moreover, the bulk of electrical power is currently generated from fossil fuel (including
natural gas, coal, crude oil etc) combustion. Fossil fuel supplies are of course limited and
the release of carbon dioxide into the atmosphere during combustion is known to

contribute to global warming.

Therefore, it would also be advantageous to improve the efficiency of power generation to

lessen the reliance on fossil fuel combustion.
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contribute to global warmng. Therefore, it would also
be advant ageous to inprove the efficiency of power

w@emensdsson to | essen the reliance on fossil fRE/SG2009/000028

conmbustion. Further, many power plants are connected
together by tie lines into a tzransrri ssion grid
formation. Power stability is“crucial in transm ssion

grjds, to ensure . that additj.on e d frgmaone . . .
FBhe ahy moRE i 8 soRiered Befha R ek f p fPfmission gria
forafa@bh ORSwer staliibtyifleuBlaPiretr RlshfssiSdridPlo@nb@t that additional

el ectrical generators to maintain a termnal voltage
demand Gem qilﬁgQﬂj‘éﬂ@ gogsarohidesiehilisaithn grid ap gtheglogatipmgd & 18 gherefore

L r hoj ¢ . fr
o) Bfifeb o BRURe ool s el i P Rl QUEE kG Tond frequency
nedkadding vadiig dsnhemtls @r dsctridabpewadt ors, notors, and
transforners in 50 Hz systens tend to be bigger than

TEE BRAEAHN 18ad BERRAENS Seiftler 50 B JTit0IYH s WeperndeS RPhe standards
transm ssion lines and transforners for 50 Hz systens

adapell fob difEunend \gaids. oeneritarse thatere, andtttangformerain 0 Hasystems tend to
o K6 i T 0 b AR B R FAFLA B Bl s
tridiforpidrofor S0HARystens $&R] takekirve werinyedahcd Aadings than 60 Hz

I nvention According to a first aspect of the present
SYStRF&nt i on there is provided an el ectrical generator
conprising a stator conposed at |east partly of a

Thepreserd inveatiom gimpee anergaaeios ableasi ameliemteens arangragt the

A& Und BB NG R R: Fofext ernal el ectrical |oad,

and & rotor havi ng an eFec?rc')magnet for generating a

sTB net | g%iﬂd Fih.erei n, novenent of the rotor and

H’B’S‘H‘J‘éﬁ“ e P& ative to the stator inducing

electrical. current . flowin.the coil neans,.. the .
AGPEE g ARG 6 PRI YRR She® & HAYHeA Feclprigieg generator
cothprisitd & StaRR tombbRAGE féa%t%ahﬁt i ﬁ%ﬁteﬁ’aﬁﬁhvﬁ;g’lﬁ&ﬁﬁhglgeﬁc péoperties

min

field associated with the external electrical |oad an

andieaying ondl meang serested\ip ehienternad cleetrigaldgad and agaoehavng an
t he .1 Nc S riecal r .
o rlfopl 8" Benet eI AR M loEE LR ot B and magetc
fisidatletivd torthé stetor idaciag tebctrtcall clyend flovriarthe dvdbmheans, the
i ncrease of nmagnetisation over ,a_narrow ran

. ange of . .
clfgfEmeasnet qondierted tp gensrads e magnatie Aeldof S\yﬂi_qqng geengfhto interact with
1 » I o -
o [RERIRINA pSoBpRISIi (BE RonPEleBilalTBACHAinin dinctamagnstiom
withisrtbdmebwmgocihesaterial aithestamr of incleasalelédtdcal woirest fifw within the
Cotiﬂ%eglrsi or art noted

Metamagnetism is a physical state of matter characterised by a superlinear increase of

magnetisation over a narrow range of magnetic field. The present invention utilises the
metamagnetic properties of certain materials to increase the efficiency of electricity
generation, and thereby overcomes one or more of the deficiencies of the prior art noted

above.
Moreover, an electromagnet is deployed as a magnetising means on the rotor, the magnetic

flux of which is controllable and adjustable to enable metamagnetic interaction to take

place between the rotor and stator. Permanent magnets are not used for this purpose on the
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above. Moreover, an el ectromagnet is deployed as a
magneti si ng neans on the rotor, the magnetic fl ux of

wokioeh3dsss cont rol | abl e and adj ust abl e t o enabl BCT/SG2009/000028

nmet amagnetic interaction to take place between the
rotor and stator. Permanent magnets are not used for
this purpose on therotor, as t eir rmgnetic flux is

flxed nd tends o no tron nqugh to in
%ﬁ%ﬂ'ﬁl@ﬁﬁlﬁﬁ PR gﬁé esirong e%qugﬂﬁg induce
ﬁ%@k&@etf’sh?ﬁl%éatetmt@%né R ia] §ft‘ﬁ9 gﬁaﬁed at | east

part anot her naterla aV|ng nonnet amagneti c

W?#’;%l 5z 19 s S0l oS I st oA Ber e WAL e bl
mﬂtaaragndeﬁmop&mesr rThlg ishetewany ih badeg lta‘:‘mblatd'thg Pehainded of the rotor
the other materi al gher

he tat ically,
ﬁ%@ g pro %@ﬂ%@t&tﬂ@ﬁ C ARSI CH PR O GRYARE W rbf%ﬁﬁlae@trwaﬁgnet and the
R ARG, R Res ;ta?%ﬂn%g%%t‘ﬁg@ﬁ%%é s??éa%‘“@“mﬁ%
metagwpgedicimaendl fohthiesepurposenot t he net amagnetic
material of the stator has netamagnetism induced
Sihdlaeliynthe bities nmlterinl sy hase 4 mug:rsauirated athghéticofhad density irrespective
netic isolation between the rotor and stator.

%108 PP Mt BR e Aefesipl olghe statar has grtanpgngtism induced
et T8 o S98! wio e Bfo MR Tbotifh BUSPIE potor and
sator.magnetic field strength of the nmetamagnetic
material of the stator increases superlinearly when
Meteﬁahgmrétdmgi)bﬁnélr@u Sitidott ren dture IdacReldy Bpel or an iron equivalent
fﬁ% ecpl nbodi nents the nmetamagnetic material is a

%P‘r“ﬁpsethat enters a netanmagnetic state

resoonswe to an applied magnetic field. Materials
Qpanallys the megnstiy ﬂuStdéptlwndéﬁa%le‘s? ﬁpldcﬁtrewmot heapetampgnetic

mstkhakr %hef Qtof ﬁfcféapéérsﬂ?&ﬁne&wiﬁég:{ Ilnr A Ilﬂ? linduced therein.

mat eri al and netanmagneti c na

| h rising.. .
AR e e T —
eintepsia arethnfiigheiostite réipohsiontd dnodpplied nﬁtgﬁéttcoﬁeld Pure Iron
and Alnico V; Pure Iron and Stelloy; Relay Steel and

Mihit8tigle sich d3ediaicoSy @bll@ dr §Sﬁ411b?)équ1&ﬁlénﬁdie shi@dble for this purpose.
equi val ent and a Stelloy equivalent. The electromagne

TYical P RE bfRr fafctal MmeREAPRER AARLAl rE&cbiiv APRREHSse a pair

pai rs” of poles. According to preferred énbodinent
seliseteq Slogs the gveupscasmpisings Betmiaioyland rAdnico RGP eapallyemd Stelloy;

Silicon Iron and Alnico V; Silicon Iron and Stelloy; Pure Iron and Alnico V; Pure Iron and
Stelloy; Relay Steel and Alnico V; Relay Steel and Stelloy; and an iron equivalent and a

Stelloy equivalent.

The electromagnet may comprise first and second diametrically opposed pairs of poles.
According to preferred embodiments, the poles have a cross-sectional area that applies a
uniform beam of magnetic flux from each pole when the rotor is viewed in plan, and a

uniform plane beam when the rotor is viewed in elevation.

The stator may take the form of a substantially hollow cylinder, with the coil means
provided at selected location(s) on the interior wall thereof. The coil means may also be

provided in longitudinally extending slot(s) formed in the interior wall of the hollow
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uni form beam of magnetic flux fromeach pol e when the
rotor is viewed in plan, and a uniform pl ane beam when

wWo b@nases is viewed in el evation. The stator PE)SG2KL000028

the formof a substantially hollow cylinder, with the
coil means provided at selected |ocation(s) on the
interior wall thereof The coil nmeans may al so be

L OV i.n Io d|n ext endi n, Jot s) fo d.n
ol nF s ot G chElose e ier R g etig fypjeakage
beBYees Rfd t9e AbeutEPéééﬁg%ﬁa}ﬁaisd &dldseitHe ﬁ@tofmgnet ic flux

| eakage between the two. outer casing nmay al so

A@cﬁﬁdgﬁq eﬁ&ﬁéﬁf)od ! fﬂlb%glltn%aﬁg ggrﬁ%ﬁs%g Pflra}lel insulated,
€ col'l nmeans conpri ses para

untv&stleda,tthm amdwd;mm;&re:dqss{shctm,na]amdltn$trandlvares located within the

Cross.- sectional | t.i-strand. w res | ocat hin t,

1‘?‘1%‘?&319 P n%;ig@’rﬁl ATRAnEepthat 46 ﬁéi‘”i%}ﬁﬁ Je‘% to %‘&Eﬁ’ﬁn

ngh&id fuxsubj ected to a uniform magnetic flux.

Typically, the coil neans are operatively connected so

I t
T3Pichy, BERhER LRI, PHE RO s0hs 0, SELER'BERNRY Gurrent of
atsblieeted plxas sudd ﬂhet tha parn gvithroilenéans A videidrponterall three-phase
Asartlcularl ferred enbodi ments, the angul ar
rmatipg Cugent r%’ﬁ?}]i and thereby the frequency of

the generated el ectrjcal current, remain

I psiendsrty macfepradrmitodimente iy enestas valordy o rotor, and thereby the

A P el el AP ol 6ol Sef BB Uk
nbwithstdodieg shengetamagpetiventesdciibn between fsuetriand the stator. These

S SSi o rids re above. Accordi.hng .to a,
clebRifiSencan oty atPlt B el frdum Feov Ay isssesin
uﬁﬁmgg&ggﬁ&@fe@&a%%@é generation system conpri sing:
an electrical generator according to the first aspect
A%Eora&g t B 6l pect B réseﬁnqhverﬁfaﬁreﬁerég rs%ﬁe&xﬁ ctricity
magneti c ener gy [ ect romagnet an rre anl ca
g@mat@ysyﬁemmnlpmsmg, sal d nagnetic energy and
nmechani cal energy being supplied to the generator
i ndepee¢ldaritdl\zenératon acerdiag to thalfirstiaspent bf therigveation;, by
the generator. The energy supply neans nmay conprise: a

not O¢rier@siipplynakins Fosipblyingmegrtic eatrgy @ theeldctrogaghe and
rotor Eo the nptor, raotating notion of the notor being

Fiesgy toghe FIOn saidmagngtic epergeqnd medhepiselenergy being

supphed to the generator independently of the electrical current generated by the generator.

The energy supply means may comprise:
a motor; and

a belt assembly operatively connecting the rotor to the motor, rotating motion of the

motor being transferred to the rotor via the belt assembly.
Alternatively, the energy supply means may comprise:
a motor; and

a transmission assembly operatively connecting the rotor to the motor, rotating
motion of the motor being transferred to the rotor part via the transmission

assembly .
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Al ternatively, the energy supply neans may conprise: a
notor; and a transm ssion assenbly operatively
W@ 0v9asds8ssg the rotor to the notor, rotating neCT/BG2009/000028

the notor being transferred to the rotor part via the
transm ssion assenbly . Alternatively, the energy
supply nmeans may conprise: a tor; a gear train

senpl eratively connecting the rotor to the
‘%@?IBFEW%{%?%E ?WW%WS@%W HERBIChei ng transferred
to the rotor via the gear train assenbly; a DC power
sour c&™@%ven by the gear train assenbly: and a rel ay
switch or a Switchgear operatively connecting the _ _
el ect gashAiatassenhly epoetipdweennscting the rdtoe teethe anatdr ratgting motion

|.on. tem urther.include an adjuster for

Bl BB ERha ThiCS Viny B e b

trans sion assembl.y to the notor so to_overcone
i ner t3a-dPVbUbre é‘?’t@’%‘&gf‘q{éraé‘&/éfsé%%&;é?@-up.

Accordi.ng to _preferred enbodi nents, the adjuster is a

ety SHICR QF 2 S¥itchasar gueretively camesting thelolectamagret 6o the DC power
sdikgngage the notor to and fromthe belt assenbly,

gear train or transm ssion assenbly. The electricity

. furt i.ngl ude a.count er wei ght
SRR GRS e RS0 By GO YA e e
aasemebif| gearf 1din ©N SrufidnMigsibi adseBYtdl the R@EdrSo Ak € bver&dndd inertia of
and gynam' c .bal ance and to snooth out anyjerk or slack

ROVEblFRaLts dyring FYStgn AT Eh of novabl e parts. Typically,

the notor is an AC notor rather than a diesel engine
Agicording foi neaferreth embedinmsngss theradjustards a clutahythefis epniigused to
: I senbl [ a .
SFERY el of SGALEC e BoBlo Beforh s, Bar tain o
tmosmssibadsseinbdct |y to the el ectrical generator. An
i ndi rect connection enables the notor to gain a
The %l gcaitity@endraitiasystpe ﬁﬁPr Firthep QYeRideRLéRALRrivbighBin the belt assembly,
coupled to the electrical generator. In other words,
S8 travg o5 ansenssiahassemly fonensuring thet mavalyje partsetsrin ptgtic and
AR i.cal ' r.
TR et ARaTLRE b F ik of SRLE bR d e TR orof
movable parts.

Typically, the motor is an AC motor rather than a diesel engine or the like. This enables
the electricity generation system to be cascaded. Use of a belt assembly or a transmission
assembly ensures the motor is riot connected directly to the electrical generator. An indirect
connection enables the motor to gain a desired rotational speed and power before it is

coupled to the electrical generator.

In other words, during system start-up, the electrical generator is mechanically and
electrically isolated from the motor. Once coupled, the gear-ratio in the belt assembly or
transmission assembly provides a means to allow the motor to rotate at high speed and also
to enable the electrical generator to turn at either 25 Hz or 30 Hz (due to the use of a four-

pole rotor that provides two cycles of voltage per revolution).

The counterweight of the belt assembly and the gear train of the transmission assembly
each provide a dynamic balance between the motor and the electrical generator. At steady

state, conservation of angular momentum enables the counterweight of the belt assembly
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transm ssion assenbly provides a neans to allow the

notor to rotate at high speed and al so to enabl e the
we@k@etsisetl generator to turn at either 25 Hz PCT/SG2008/000028

(due to the use of a fourpole rotor that provides two

cycl es of voltage per revolution). The counterwei ght

of the belt assenbly and the dear train of the

transm ssi on_assenbly each provide a _dynam ¢ pal ance
ansbibggear trape o fibe Sirngpigsion assemebt o sawoﬂgéﬁé%a%ﬁ or slgck that may be

ex?ﬁtgﬁﬁt@}’edsﬁ'cﬁﬁﬁmlﬁﬁ%g%f!ﬁ]si on of angul ar nonentum enabl es

e counterwel ght e belt assenblyand the gear

trai.n of t ransm ssi on. as Ly, .t

sl e LR Sl S B B Phle e by, e
gEBY 288 i Al tthreadtbPehlyrand secdfedBidoet gatk bh thd ntotor shaft. In turn
generation systemthat include a gear train

|
thepregegespeshavih othsr seers that e alsgderepdsdrang Sﬁﬂﬂe‘ﬁgﬁzﬁ’% &¥i§fnt0 the
sﬂaﬁcﬁtﬂ%‘ﬂéctﬁgalg}ﬁe@ﬁ}_or shaft. In turn these gears nesh
W th ot her gears

at are also threaded and secured by

ock, nuts,onto the. shaf.t of the .el.e ' .
The B4 2 o8 Borgh Deinbit dref] nin i SAIGEpALABH yNRC BPhica
gERANGCEH) eHe gthi Raibhe el ectrical generator via the gear
~train. Alternatively, a single plate clutch can be

Aﬁ@ﬁﬁﬁ%i%r,ga&él ?8 PRE ct;ﬁﬂ?sﬁ caielbe hdsphed fo dRfed: iR hEBPSIGIR @ the

gears, ow a tine delay in the formof limted
respéctive gearariabllewtartimedelay inttoe farm of lipitedodvg taxmableghe motor to

.- up. . \Wh h I itch Switch
oL Bt BB, o2y S L or St chacar
| ect t.of &h | ectrical t.or,, d. .
G S SRS e 5 e BB e o

cle@fiiRdgnbodEhe bReRical gt etaltR Car dVitirSdagse 4 of dlectioBlagiietic induction
swtch (or Switchgear) ensures that the el ectrical

thgeefiere seuntot takedilacet lihe andciive siatenf s relaysydich horsyvaifehegy) ensures
B} el QEhcEROE SOEFRaRPIsl1afh ST SR {f 86 fahe motor
néedtonty draescomhd thieinstiaofiths irotedinstledhé elnetticagenetator.ne

relay switch (or Switchgear) is activated to produce
WHeh €l R IRs Adained P aésiret aothfibad syced, thavelaf switch (or Switchgear) is

el ect romagneti c induction. The gear train al so )
aqivetpr de Brodues; aes Bhase A BEPHOTHERACET B LIS OoF lesRmEgRstic
iaL&sdyical generator. At steady state, conservation of

angul ar nonentum enabl es the gear train to snooth out

nyjerk. or_ sla ' ' rj j .

RO Wl P Sl it 06y MBI Borica
gy Rt A@Btchdiedtate] Conpéroaticiest angulianinegieatudd enables the gear train to

smooth out any jerk or slack associated with the various moving parts.

According to a third aspect of the present invention there is provided an integrated
electricity generation system comprising two or more operatively connected electricity
generation systems according to the second aspect of the invention, so as to increase the

electrical output of a single unit.

The electricity generation systems may be connected in series, parallel or in a combination

of the two.

According to a fourth aspect of the present invention, there is provided an electrical

distribution network including one or more electricity generation systems according to the
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el ectricity generation system conprising two or nore
operatively connected electricity generation systens

wa@ewonslissg) to the second aspect of the inventiPCT/SEmO%B00028

to increase the electrical output of a single unit.
The electricity generation systens may be connected in
series, parallel or in a conbi dation of the two.

Accor di ngt to a fourth aspect of the present invention,
JeRendaspectof dhq imuention congted sps W mrpYids pewenstakiliigp gelected parts

dml Elgi:@ﬂalod}ﬁfiﬁﬁti&{)ﬁ ghectricity generation systens

according to esecond aspect of the invention

onf i.gur ed as to.provide .no stabi.lity. . .
G0 B aRR St B oot REdRony R atevide amaisppotive engine
N6KREInS ot ok thore bliettiidalogpe@tor®hcdoltin@ e firstiaByeRDbf B8 invention.
there 1s provided an autonotive engi ne including one
BEcHBRE t&h S&I éSE@ét A HNEMIERon tR&E %}?&b@ﬁle& Q thdihelves] including an
aspect “of the invention. According to a sixth aspect
afornbtivd enginetacoorditggoehé Bfth pepecieidhainventiore vessel
i ncl udi ng an aut onotive engi ne according to the fifth
Acqpedihg ¢f a sdvenibraspedt iof the iAwantiod] theretio pavidedantedhecasiiygeneration
of the invention, there is provided an el ectricit )
SRy GRS [0S IR IR OP P, YFW%WWS“%’ES?%WQ}%PyCOﬁmg to

hO ARG G5t 6 BEIdveRfdn.0eNerators according to the first

aspect of the invention. Brief Description of the

gilyxb : ention will now be further
]g(lp al&%glgﬁéﬁéﬂlrtﬁfgg ‘P’g@éd by reference to the
ccompanyli ng. dr awi ngs,.i Lehoy Figure..1 i
RESSRAr R LR o Bl b s Redopetirge to e

ARCGApaiyig drawigsiifi $thigbodi ment of the present
invention; Figure 2 is'a cross-sectional schematic

M@ 195 atperpedtRetvidw of af) B18aTieiP berfePRANGStEmUccdldthg to a first
systemillustrated in Figure 1; Figure is a

epghediraent©f ithe presenbinventist, t he stator coils of the
gener ator generation, shown connected in a
Ngwe2rie e crassrsedtiogal sshamatic viewl dddke elpetvica\genératon eomponent of the

electrical generatqr illustrated in Figures 1 and 2
S?Efﬁﬁlﬁﬁsqﬁatte(ﬂlgrtggmﬁggl igible load, Figure 5 is a close

view of, the, e|.ectr.ical generatqor i.llustrated in .
iRyt e 2 St SR ot B SHRE PR of therishnine genetainys shown
@hnéddd inl20P%onnection;

Figure 4 is a close up view of the electrical generator illustrated in Figures 1 and 2 running

at no or negligible load;
Figure 5 is a close up view of the electrical generator illustrated in Figures 1 and 2 the flux

created when the stator runs at full load;

Figure 6 is a close up view of the flux distribution during metamagnetic interaction

between the stator and rotor of the electrical generator;
Figure 7 is a schematic illustration of stimulated emission of magnetic fields within the

stator’s magnetic material;

Figure 8 is an isometric view, partly in cross section, of a rotor turning inside a cylindrical

stator, wherein both the rotor and stator include thin, insulated laminations of magnetic

material.
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Figure 6 is a close up view of the flux distribution
during netamagnetic interaction between the stator and

WO 21001136868 t he el ectrical generator; Figure 7 iBCESG2009/000028

schematic illustration of stinulated em ssion of
magnetic fields within the stator’' s magnetic
material; Figure 8 is an i sométric view, partly in

crosi sect | on, of, a rotor turning inside a cylindrical
SHOV 6P E3HTAbiOR FUTRE Of S PEHCHATICANUgRH; Paiffi a pg-metamagnetic

el U e o e

materi a the saturation curves of a

L5418 R S s BT ATBORE o o

tHehﬂaed&ﬁc%iS gaeeatof withegehiaduyuleted laninstionsduced in the
magneti c structures of the electrical generator

ig:&&plu;homltﬂe rddSEdrAmeAdy snrddd WRESthe Mhaneee dttuchiteyst the

e reduction in eddy currents when the nagnetic
cleetrigeliagnerstos fire spdit dite thin.iipailatgdlrarinatipnsare split into
thin, insulated lamnations. Figure 12 is an el evation
Figumen 2 ipanteleyfaﬁmn views partlgdn cross seofiom ofehetsctriotytggneration system
rafi on s cco to second enbodi nent of
]é(F é’saeﬁ?f’ogqi {%:tB%P’@STgu?an % ow chart
h t trol { th
Rl B fE»é\hé’l%’ﬁ‘féaoéé?rT% CREFE0R B & G PBH ifidouch-sereen display
BlaBlel bt GdelwWitlJ AR SLES §rF Adapiihe1d M€ s§@Ba’Mbodiment
° r?bo wrer?t 1of t he pr‘g@g%}{l |nve%§| on. Fi gu‘?e S?CS) odtmelt
ofsbe presentiineentipew of an el ectricity generation system
according to a third enbodi nent of the present
Fiignneckdt is aperspegivee/idb of an electeicity gériepdtioni systemfaceordinggb @ third
rgé(?i.e cI _ h that .connects a shaft of a Prine Mover to

SO IyentOR/ear train. Figure 16 is a

p| ctor.i aI sectl onal view of a friction plate use
Fighes; 19ds en sleypting wep of psmgleplate qlutch, that germgets g sha@ qf @ Prime

Molrér toFd&bﬁe%Fégﬁé&o?agg&\%ﬁgart showi ng the operation

a control uRit W th touch-screen display suitable

gﬁ%oltﬁgg agﬁ %Eg&{%ﬁﬁéﬂéﬁ%&?&%ﬁ%l% utgﬁ eﬁ%fdtggﬂgeh%mgle plate clutch

illlummmcﬂigm@aﬁai | ed Description of the Draw ngs
Referring now to the drawi ngs, wherein |ike reference

Figureel7ak & fldesdlafahewintemt bpé@htiéd of a control unit with touch-screen display

suitable for use with the electricity generation system according to the third embodiment of

the present invention.
Detailed Description of the Drawings

Referring now to the drawings, wherein like reference numerals designate identical or
corresponding parts throughout several views and more particularly to Fig. 1, wherein the
electricity generation system 10, according to the present invention includes Prime Mover

20, Conveyor-belt System 30, Electrical generator 40, Exciter 50, and Platform 60.
The electrical generator 40 takes the form of a Meta-magnetic Effect Dynamo.

Prime Mover 20 is an AC (Alternating Current) Motor. The alternating current (AC)
provided from an external power source is used to generate mechanical torque to rotate a
magnet in a coil of wire, or rotate a coil of wire inside a powerful magnet. In either case,

the generated mechanical torque is used to rotate the Shaft 21 of Prime Mover 20. While
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correspondi ng parts throughout several views and nore
particularly to Fig. 1, wherein the electricity
w@emensisson system 10, according to the preseneCT/SG2009/000028
i nvention includes Prine Mver 20, Conveyor-belt
System 30, Electrical generator 40, Exciter 50, and
PI atform 60. The el ectrical ger?erator 40 takes the
rm of a%lﬂe)ta magnet i ¢ Ef f ect nanp. Prine Mver
? YQHC E@e@ tiareMPYere? Ods shest fh PMOI‘f?EZQICP‘élﬁr?éiOMgﬁ single-
I RRNE
ed to gﬁt%rate H@Qﬁa%%g&%oﬁg&e&tg%(Eot at eMggga%&ldECtOAc
Conwertenidr itsfelasirioal input potvat e a coil of wire insi de a
power ful nagnet, hi either case, the generated :
Ageptivnl cfah A©Mper fos PrsfdVboer20tcabbiet tie obkad éleéiné;t}oéeneratlon
Prime Mover 20. Wi leonly one type of Prinme Myver
systeghRAthe Presentinventionty b csgrdedul d al so be a
si ngl ephase Alternating Current (AC) Mtor, or a DC
T inpet pawyer cabiey 238024 of Pimg Mm'er 30 s@ o ponmetted t6 ant external

u t| on. of . an
s R Rl DBiek B e RS, P Befieg MR marbine o
lg@ne getdrator, a)tdselengindg, ApeRolem@lile, 4 Sté@filehgine! HFERE-cell Generator, an
cascaded. The input power cables 22, 23, 24 of Pring

%\P&D 256@&4?0%%6@%@1&@@@“@@0%%&@ @erﬁ (se@nasrselasy wind, hydro-

[ [ orfurl3édh
gas- ?I re st n%lrttﬁ Llsséf amqﬂigﬁo ge %% a di g{e provide the
requjieicA Car ¥t powerendrive PrimesVeasn Zé)ng;eah & the pFﬁseht iaedrtion.
Cenerator, an AC or DC generator that uses alternative

(S@nvleymsbe!lm‘ Syt 8 ufsswohvéydr belksto trankfelihe hydtiondl @aérgY €rom Prime
wave enerég or biomass), and any electricity

Mevar28;te etwqgnp%}gffe(gﬂj A@Gangi@(c;t@qm ,Cé}ywmr&eltgé connects
S?f&Wl JtPrhd NROVEF 2078 ¢ Ytﬁ 1dt'§ t §4, téﬁv@%ﬁs‘@éﬁt% cionnects the

I nvention. Cbnveyor-be uses conveyor
InermediatefShaftt3ddo thet Safiohladt MﬁtaFrgggrfetlo Effect npnauty 0. Ghdiveyor-belt

iy Tedpehi] oThsE e RhaRCRReS Bhgmord thifia S0 sLof Bxciter
300 Htéren k@ SREFE Abesuridahé SBAT 4 CONVREOnBRc Efect Dynamo 40 turns
connects the Internediate Shaft 34 to the Shaft 4 1 of

af/either 28 dHeen 30 Hr {duetto thawserwf adourapmie Bymrﬂnﬁé [provddes two cycles of
. t . ~ Ef f ect
RS e i Ny ey SEAP2 ERPPRNCIARGRE, o Shart
RSP A e T e o B RS, SEE5Clp ot ity
aud dyedmikallPbdlamtel eA&i@Et@f 36 bateddsQUUIERS. It‘ﬁ@ldé)&’&ieﬁ&o Qfsengage
revol ution) when driven by Shaft 2

vol ;TMge per
PrimaMoes, 24 from, Canygyerereliysignn 3035 Oé@@lfmegnmnéflover 20 to attain the

P, Rl SB0YEHEE 50kt AL 30 g i
Mever 29 taSoavéiotrbeld sydtém 39 winaskseguired iéllllﬁg B@tatiénal speed is
established.

Exciter 50 is an Alternator that generates the DC power needed by Meta-magnetic Effect
Dynamo 40. It consists of three major components: the rotor, the stator, and the rectifier
bridge with regulator. The principle of AC generation in Alternator is motion between
magnetic lines of force, and conductors will induce electrical pressure (AC Voltage). In the
Alternator, the rotor will supply the magnetic lines of force, and the Conveyor-belt 33
spinning the rotor will supply the motion. The generated AC power is converted into DC

power by the rectifier bridge with regulator. DC Power generated by Excitor 50 is
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Prime Mover 20 from Conveyor-belt system 30 in order
for Prime Mover 20 to attain the required idling

wo odoatidasel speed when it is first started. |tPEESG2009/000028

tightened to engage Prinme Myver 20 to Conveyor-belt
system 30 when the required idling rotational speed is
established. Exciter 50 is anl®l ternator that
generates the DC power needed by Meta-nagnetic Effect.

sEgiHiefdo Mrta-mageeiitsh et Dypamp A8 elpomt Bowprdmble 33 (Raggive DC
VllaBly anl Bhuldcder ABR NE:bGeH! T er bridge with

regdl’ator. “The principle generation in

. t ' t. t netd [ f
VO R P o Rt s T ERPR 0o bR Ry PIC e Souree
inéPhdia@ 8 battdty of Aguellckler nator, the rotor will supply the
magnetic lines of force, and the Conveyor-belt 33

Mk ARt d Bffedt ByRamdi40lis 8 pRinYorlol mi¥BAihe that K iven

. by Conveyor-
generated AC power 1s converted into DC power by the

bele 32 It 1sas aumétagegmiticiefiecigalganayate pD@ePFwmy wighin éhemaghebig structure
%csf gr O issupplied to Meta-magnetic Effect Dynano
O4B® v1aPr put Power Cable 53 (Positive DC Voltage) and

Qutpyt P ble 52 . \Whi |y t f
F BB e Bk bt b oo 85
s%{éﬂifcﬁl%ué Rabmel BE Baditit Shictires ATHeWltioR sty part that is essentially a
ta-magnetic Effect Dynano 40 is a synchronous

helewicyléndenaalled therStatendhyhackhomgiydindleslats Bpwhich these grezeoils of

tamagnetic effect. to _generate power. om Wi t.hi
STRERARES, Thelt biRlnd RS A Qlfenh St8blicd |08 Hhfledl )i Rotor 43
isdthe pMebathEagabinccthiifi ik aluniodpathe ¢ft ahd@otatds isidwthe hollow Stator
arts of a synchronous nmachi ne are magnet |

of . ¢ pgnetlc. |
43+ Fhecvinding orpifetos 3t qablerdibg fiskd winding 15 syppliedywith G gurgent from
EFZQiItér%W cylinder, called the Stator 42, has
ongitudinal slots in which there are coils of Stator

R AR 0l 50l SR

shimehinEgihat i s nounted on the shaft and rotates
inside the hollow Stator 42. The wi ndi ng on Rotor 43,

RO&Jr48 thak fsur fpoRks Anditwiél bydes dfS/oftbiEPAre @enethted i €ach ¢bil ?@f revolution.
fromExciter 50. Rotor 43 is a single, |ongitudina

Siice the mneber oF ayplesararreveltionsapals thesupmbes of Bairseiaelessthe
i R Fi ] . .
BB e 0 R0 RS At
i Si-6e,th nb f | | ut |
L L OB S haF SR HA T e ot Cpot 2. chac | oTUtten

where,

f=electrical frequency in Hz
P = number of poles
N = Rotor speed in revolutions per minutes (rpm)

fin = N/60, the mechanical frequency in revolutions per second (rps), it is the frequency of
Shaft 41 driven by Conveyor-belt 32.

Therefore, when the four-pole Rotor 43 turns at 25 Hz (where P = 4, N/60 = 25), the

electrical frequency fis:
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frequency of the generated voltage is derived fromthe
follow ng equation: f = (P /2) * (N60) = (P/2) fin Hz
wob@pa36sts = el ectrical frequency in Hz P = nunmper/Se1009/000028

poles N = Rotor speed in revolutions per mnutes (rpm
JBn N 60, the nmechanical frequency in revolutions per
second (rps), it is the frequedcy of Shaft 4 1 driven
by Conveyor-belt 32. Therefore, when the four-pole
Rod/@r* 2B8=2UT Ws=80 05 Hz (where P = 4, NN60 = 25), the
electrical frequency f is:f = 4/2 * 25 = 2 * 25 = 50
M3 00Hz30e Electrichkefreduenty fisal frequency f is: f = 4/2 *
30 =2 * 30 = 60 HZ As shown in Fig. 2, opposite sides
of 4/8ta3m= 2230 = Hz are in a and a' 180 degree apart.
Simlar coils are in slots b and b’ and ¢ and c'. Coil

A4 SR%n iR F55. 9, SpPosite siRB Of Staffre26GOCHE kSR LR 4. 186taegree apart.
two coils of each phase maybe connected in series of

Slmllpaccalﬂ ag¢ in $iptg b @ddriend cand c’y Codrsidestin slatseh, bseng ware 60 degree

ndi n enpe .t wo_co ch S
DR B (o LB g e SaflecfRINLRERE i fyalle. Fig 3 shows
tH¥ Wodon@Sctivmadt Sstot i12°e SVRIdAES whereRaweoils of bachghiass Bicfinected in
as out put. The conductors shown in the slots indicate

sgtigfoilhe §F-comegtightatanda s Windirgsnables Hiree-phase Wy Rowertp be

éeﬂétﬁ%daﬁ ﬁ&%%l{e%ﬁ&&tmé SEW}EE]%@ 's1ofs {hRHY fe‘d il ét“c?ﬁt one turn, but
l9) exi a componen due

mduabalmagémnemanjrhﬁnms}mwmnﬂglw strength (synbol

Hy, given by H= U/ 1 Wiere H = magnetic field

WhéRRet Drlabhétic AhxT(syRBeEdPERELts ea bedEs: { £6th on%ﬁi Inﬂg d@éto the
the co onent [Aﬁ]@lor [arrpere turn] 1= Ilengt

m[a@}etrc pmhelghl givenflyux denS| ty
(syrrbol B) is given by B F/ A
H=U/1
Where

H = magnetic field strength [A/m]

U = magnetomotive force (mmf) acting on the component [A] or [ampere turn]
I =1length of the component [m]

The resulting magnetic flux density (symbol B) is given by

B=®/A

Where

B = magnetic flux density [T]

@ = flux in the component [Wb]

A = cross section of the component [m2]

There is a definite relationship between the magnetic flux density (symbol B) and the
magnetic field strength (symbol H) of any material. This relationship is usually expressed
graphically by the B-H curve of the material as shown in Fig. 9.
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Wiere B = magnetic flux density [T] F = flux in the

conponent [Wh] A = cross section of the conmponent [n2]
wab@pa3ises a definite relationship between the PEHE2002000028

flux density (synbol B) and the magnetic field

strength (synbol H) of any material. This relationship

is usually expressed graphi cal? y by the B-H curve of

the material as shown in Fi In

Fi .
Inl\Fégé, MetproagnetieHitest Dw&mﬁg nmsiagpe 1(@8 Fle sraalljcurreng induced in
I uced ndi n
R oot & B ftine” iRt et g R g o B o ot
oIe In the presence of an_electric | oad. or ds
Iofthe piseeRvs oF A2 e Idged pLloNbs iR SIRgF e RETET it Bt CaLent. Tt
pr@d feg ggrﬁgg?gﬂ é?o—'i’ig%{avé?g{?gmﬂﬁa%llgﬂ%&ed'gjon'et wBtla’teAd HRED, as
slmwmanlﬂng)ﬁx3| ng Fi and F2 , the resul ti hg fI ux F3 is
obtai ned as shown in Fig. 6. The flux density of flux
By supefiefpRaing ©, ahd g tierediltmgiiiae oy ﬂafb&&nai asrﬁgiwnﬂn Big. 6. The flux
Thus, a strong resultant rm%netl c flux

dqnﬁ@k of s s | wcwam ab yogen Agpdidecreases lieg’r?é‘d3 m%geagé‘fmg resultant
eﬂ}?ﬁﬁ (Bf Mlabhetle Pﬁﬁ)@?ﬁ:ﬁ?lﬁﬂ? bhiss Byl Qﬁtiﬂi%hed atregion A.

ont aneous gnetic m ssion I'n Electrical
S ni.cal
LB Rl BGOSR Rl BT P tnign Bl
Géxﬂeraaﬂm iseagréag@ attylﬁcillﬂaxada§3 IﬁwrcéeleedoﬁmgmtﬂaomﬂuctMB fiom the

42 Fig 4. S ddi t ] |
Retagibt Siakor g 3n4 e EReBREIoK FOWRORETTh KOl 41 Botrigsd2 as
shgI r ectﬁl%a ah k@] l?@@ambﬁ‘altuk%&% HufR8AScRfen Sl EH Fiudd th@presence

FromStator 42 ot or 43 as shown in Fig 5.
oflan eStngzﬂ 1@ad) iththerrai] metans of Stasor M2 dsrdiBtcherbframi Stater 42 tosRotor 43 as

w th additio flux fromSta 2 to,. form .
shiinFae. e Fhe oot SR S Mage | St BR bR hd fftional
sy 8@l Stile 4 Xorh & s&lohg dsaHart &ﬁ&g’na@d ex 40r ﬁx@gﬁtﬁtﬂilx dBsity with

as shown in Figure: As the strong magnetic flu

sypthedB) thabis dueéteééfomsgm% do ﬁéat@rr‘}?aaSsshpwnga Eigwe ﬁz%s the strong
o

bes‘tvee:tngamn diuk dehsity ahdshagnege Heldwirbhgth watmeh alleryt srong magnetic
of .Stato

i 252t (S S g et ammnety ¢ recern el of. Stator 2 0>
InfSt&‘éed4 Q1§¥1‘18%@1 1n|'91g GapEncideANRbddeAb HelelsyRBo! HyEasaatf¥itions

| evel |narragnet|c atom where the transition is from
b@weammuetgy lechds ini omagndtidetnm vdkredhe trentideristfrom E1 to EO with

a@ﬁ% 1dCentlca‘f | ddc’ coh%geI ﬁ%%lét?c ﬁeldsgx%&ate%t 9%5 gge? SheL h%agnehc atoms.

The discrete energy level between E1 and EO means that a magnetic atom can only absorb

or emit energy in definite amounts and not continuously. This explains why the external
applied magnetic field must be of a certain and narrow range. In Stage 5, these coherent
magnetic fields within Stator 42 are transformed instantaneously into a strong current flow
in the coil means of Stator 42. The relationship between the strong current in Stator 42’s
windings and these coherent magnetic fields can be established via the application of
Ampere’s law. Ampere’s Law states that magnetomotive force (symbol U) around a closed
path of a component is given by the following line integral:
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The di screte energy |evel between El and EOneans t hat

a magnetic atomcan only absorb or emt energy in
wa@ledoonsdse8 anount s and not continuously. This eR@I/&6G2099/000028

why the external applied magnetic field nust be of a

certain and narrow range. In Stage 5, these coherent

magnetic fields within Stator 142 are transforned

i nstantaneously into a strong current flowin the coil

ans of Stator 42. The relationship between the
rori_grfﬁurrent in Stator 42's w ndings and these
Colfe “agnetic fields can be established via the
application of Anpere's |law. Anpere's Law states that
et onoti ve force (synbol U) around a cl osed path of

a conmponent is given by the following |line integral:
i A indiced chrrgiarasses througivthe etbadenndss bypthe slosed patbugh t h e
area bounded by the closed path H = nagnetic field
s+ neaggetic fitld sttength pr oduct of the tangential conponent

of H and the increnental distance dl along the path In
1t e+ pradidtof thd angagi tompersat gfHasd tits iatethental k‘hstdmee dl along
enhanced magnetic field is being absorbed and

rted into electrical energy by the Stator 42‘

w ndings, resulting in nore electrical power bein

Inyefher woeds, {iemagnetipenerarassociated maibithe erahanpmggneélg field is being
[
or%)é%{ %81 é@&%&%ﬂg& J|i$ﬁ,| e{? %ﬁgjﬁﬁggﬂ@ é‘»tgtg ? géﬂgcrilgl[gg,@sultmg in

nﬁ@h eIeEﬂﬂicaI povesbbingtdentratetiliin the ytasaice AT eleotrizal lpeds) aatepared
i, in phase with each other and is of the sa

withelie iy Pewer 1ippbed tgdheLimeoier 20nds f i aigd magnetic fields arc
cOBitto REMRSthrS ﬂx;él“@% 2ng gaat eg&ie?éfed Rea bl witl8ach other and is

strong nmagneti ¢ gen In Stage 3) from each
opthlesame fRouency430 e ax 60 7). Bampthetgenerated ¢ potput pewer is clean and
tros.s sectional side of Electrical Generator 40 and as
& U or m pl ane beam when view fromt he el ongat ed side

of, El ectrical Generator t he
Bepigps thasronganamsiiot felespgrassdin Saaggﬁ‘s TSR0 holi aiRgper 43 s

RS Bth vhehlview ﬁmﬁ fh $Js8REGBNEIRRES EYeétﬁéaltdb?fera%ﬂO and as a
mal |, untw sted and parallel to each other are used

ua:sfomh plane bearivdien 8ievBEeindbe clonpaedside of Elnetilcal @reprator 40. As the

e I e T e —

s@ﬂi@ﬂb@ﬁﬁer%é%aﬂdtﬁﬁb SFRAIE ubitiibee andpaallélas cAéh cter #Bused as

transm ssion. Each wre is_insulated via enanel
slqys imigig. 8. Besides, the use of small and circular cross-sectional wire as compared

with a single circular wire or a single flat wire has the advantage of having more surface

area for AC current transmission. Each wire is insulated via enamel coating.

In this present prevention, Stator 42 is made of magnetic material or any alloy that can be
stimulated by metamagnetic effect relative to the magnetic material used in Rotor 43.
Metamagnetic effect is a physical state of matter (such as the magnetic material of Stator
42) characterized by a super-linear increase of magnetization (stimulated emission of
magnetic fields within that matter) over a narrow range of an external applied magnetic

field (brought about by Magnetic Flux ®; at region A in Fig. 6).

The characteristic feature of Stator 42 ’s magnetic material is due to the presence of
magnetic domains. A magnetic domain is a region of crystalline matter, whose volume

may be between 102 and 10°® m®, which contains atoms whose magnetic moments are
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In this present prevention, Stator 42 is nmade of
magnetic material or any alloy that can be stinul ated
whoosas@sgneti c effect relative to the nmagnetPCI/SG2009/000028
material used in Rotor 43. Metanagnetic effect is a
physical state of matter (such as the magnetic
material of Stator 42) charactderized by a super-Iinear
i ncrease of magnetization (stinulated em ssion of
aligngd én the sminedirsctign: Ahe magagticrement)of gyazengtip ajopbigsults from the

L an f _an . ' ig fd . .
seig B et FRBAOE BB B FRAREY fod fRp iU iR netic
dahdh depe&ids spbis tHearbtig itatat&id fofced Lexchangrefgrees)ithat are effective in

material is due to the presence of magnetic domains. A

a prygfablattice gen@inang Bagnetisgfdws-of crystalline matter,
whose vol ume may be between 10 12 and 10 8nB, which )
Ingpmagheiizedivotmapbs Statma gRstspecimsnethe sagneliq dypaas g arranged in a

the direction, T net.i c . ; iC .
ra SRRt Y i e PR TR AT Rns G TRATE gomen has
nd RBElkans ARighetitf mbiwentat om The formation of a magnetic

domai n depends upon the strong inter-atom c forces

UhSX ThengReh @ F@Shagneat fieldethRbd RakhetR dothainsOwsseadhagnetic axes
lattice containing magnetic atons. |n unmagnetize

haye|dineetiasts ngarSoshasiof 4 fiedd grase atrthe expenee ofiygis mpighbours. In this

A SIR08 55 B BRGS0 g avcioncr

ths field i thd@fonganflvsict bithe gh@ging nhagneiiy@othaintJosises thhie axes to
influence of a magnetic field, those nmagnetic donai

i ns
Iehiprikt masnekic sxisale gropdle of BRse Magpete Jorgis Lexds fo a
r a) . . | Qh?g”r . .
re%ﬂ?gt %??geet%srﬁwtn et aglltB gﬁ?%?%lug%b%u@i%eg%gneti éﬁe difdetion of the
fiddmai ns tend to be aligned in the direction of*the
field but the strong influence of the growi ng magnetic

Holwewdrsvasygesg ippdied ningastid feld tiiggerypsinailhted etndssidnswithin the

fic axis._T h of .t hege magnetic do

magn .Th ro I ns. .
Stﬁ'@gé ’s.tsBeca?qegS]ﬂgt 'Zﬁ%owﬁ\géﬁg@p%hwﬁ:g € ﬁ&'oﬁé‘ﬁr@@qgve?s in a magnetic
atbR I AkiAAb @ BmikichN WREE kT BlkideAt fAEnddic R gsglfhb@f Bfhses a

fiel"d. However, a very strong applied magnetic field )
transitipgeram $ilitof0atredinautited emissions thenadinted B1agnefic felds are exactly in

speci . Flg., 7 sho the transitio bet ween t .
PHER U e igicon dpes Soefimtse P e et of e ferett nagnetic felds
ardthé&sei cORereht mydtictib fixlilsiafCdoh® Bitedrmgtatiah€ouislyeintb 4 syong@urrent flow
) g!)wcaus,es a transition fromEl to EQ In stinulated
indiatestd s windiagy vaithe awpliptipnali Amperes V.ar e exactly in

phase with the incident ones, so the result is an

Ineitearvensds, lecamagietioshengs assoniatpdevitly theieahanced mepenpées eld is being
atOHRE ShY oIRAREY o LBkl A6 YMESHR LPSh A ARCRURg n

more electrical power is being generated (in the presence of electrical loads) as compared

D=

with the input power supplied to the Prime Mover 20.

The enhanced beam of coherent magnetic field enables the present invention to be used as
a device for power stability in an electrical distribution network or in a national grid. When
there is a larger load demand, the coherent nature of enhanced magnetic field énables
additional electrical power to be generated with no change in phase angle or frequency (50
Hz or 60 Hz). In this way, unanticipated output can be catered for and at the same time,

unexpected power trip due to power instability can be avoided.
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in Stator 42' s wi ndings via the application of

Anpere's law. In other words, the magnetic energy
waz®oasased Wi th the enhanced magnetic field i BCRGIY9/000028

absorbed and converted into electrical energy by the

Stator 42's windings, resulting in nore electrical

power is being generated (in te presence of

el ectrical |oads) as conpared with the input power

Iswpel Cagervatiomef Ppérgy isyessrveddn thik presemttdnccation esheoexcess”

oherent magnetic field.enables the pres ] t]
oo iat Ha LR oo i bt B vy 230 e Mated from
vakies td Siator A2 Siniddaetis Aiatdnal. Ik ele@trid dttractidatbetwiddn #ildléttron and a
When there is a larger |oad demand, the coherent

pretpnisinghe evdennt K rtimereatpater than theamaitaignal giraction hptween them.
ShSCLEARE B e B BEOSHRIF A e AOCAARDR R i v
idEpheticforedsirepriesdne th 1hik gredentamveliton; airchaae 1fige camggadnces in term of

the sane tinme, unexpected power trip due to power ”
elGoi cab PP DAV %@sl&ﬁo@e@aﬁ%%%@ hEBx WP@%&E@G excess” AC

. ] i i .
PSRt Bk e Pl Bt odol oPhck i lthe WAE Bl R Fadibeor 60 ),
' 4 Ry | ' rat: .
1o AR S p b ROpBP Y R aell P el B veriant o
rﬁdtzrh@ie%ie efofgegtt Teeenance) lﬁagn’eﬁﬁ ﬂ&ﬂdl% Staperoi200auies shmlratfm to set in
order of 1 tines greater than the_ gravitational . )
vale Fetiegni: RaeHordHne! by R tiea FidgRd va%em??x regign A, is only
sABRIPRbR the HeTRSEwA ﬁ?Mé%é’-ﬁm?ﬁetf@l'iﬁédt\dSes'%t!t%place.

ich I's what nmagnetic forces represent in this
Gemsepently, ivemignsto-nodive Heree dbes npe imupease gppmcieblyiin thegresence of

e pEErct i R dhe RS R PR trE sl i EpSMlant rtating speed
o RRIraBaHati et fotihaemseWitlcleasibalgbsRr and at the sane
frequency (50Hz or 60 Hz). In this present invention,

Fi I 0hoth3 tﬁescﬁi?&?erﬁficmﬁéﬁ&ﬂﬁp&%ﬁ%{e $elteSf thabnetic material that is
invariant to netamagnetic effect. e ‘enhanced .
appldeable for fhelBledtrictGeanerator 2 0c dillsasagngtic matdrishused is ¢he mpgnetising
ole tip of reqgjon A . The .increase.of flux under the .
ricgpt muisthe Ry R ianatio PGB RS RO ertyg U Flemigpgtio ste.
NdremefaliRghdtiomuveaa it biearAdédzedagidbportdf Beinetio @satérdil such as

t ake ﬁ»l ace. Conse(%_uent ly, the magneto-nptive force

“Beraaalieyt withdyghredativgpeabeabity (WHD cwrepriginatedanege to the left of Fig

td i thin .
Sy shE P FRBRAR AL dcoty Mok Bhoh R P AL ol B gl b o other
puttatittdadkments (that veaSalnicd N pbeteting £ aletdneedstic falg. 9

shows the characteristics of a particular conjugate

Wit the tesiR @it ehdghetiviflex ErﬁStaEél 3i(ad shodpfih FERb) eridgdrabbiiten incident
El ectrical Generator 40. The nmagnetic materjal used i

magsciBFleof SreEthert kst WHbtiaset Metaimagrrsci iffect Between Point C
afSu? g?féllt Yrisli IIaHEe (o"? gln%ﬁﬁt) GF I‘rﬁ"gh&ﬂ: #dig sﬁé‘ﬁgﬁﬁ'ﬁﬁi‘ Edd Ge stimulated via

Metamagnetic interaction. As the emitted magnetic fields are converted into current

instantaneously, the amount of magnetic field to be stimulated from the range (between
Point C and Point D) will be dependent upon the amount of current needed by the external

load.

As “Permalloy” reaches saturation at between Point C and Point D, the spontaneous and
super-linear increase in Magnetic Fields within Stator 42 does not affect Rotor 43,

resulting in a constant rotating speed of Rotor 43 that does not increase with electrical
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Non- net amagnetic material is characterized by adoption
of magnetic material such as "Permall oy” with high

WO edoati3eses permeabi lity (with curve origi nat ed POF/8G2009/000028
the left of Fig 9) and its magnetic flux density nust
be saturated prior and during the regions of the other
part with coil means (that us¥s "Alnico V') entering a

met amagnetic state. Wen the resultant magnetic fl ux
loads. Botaret33s said tasbolipolpted Frgmehe rgesgike masuaticshix across the narrow

. nciden ic field. . at | L
it B SRR bl i P S GEPLeRi (g gpon
“HghAlloyRhridsStell®”] 8ien (@h aatoUnich \OF, “Sitigoelron ahd Stetloy”, “Pure
strength that can be stinulated via Metamagnetic
Tromanst AlHGQON " Ryre en end telley g Aerlicableiia frag regard.
converted into current instant an.eouslé/, t he anount of )
Rerugingrdddy ichesent is an isepostanhednsideretion dos Eleetrieal {ganerator 40. In Fig.

35 LR R R B S S B s
méﬁﬁ:ﬁ%hd&y WieaGhameS@Tliux & pRBesdthroagh BEE haBRéti bléckg itds basically

oint D, the spontaneous and super-Ilinear 1ncrease in

equirgibent ke a BenselypavkadriehoBegtangulancondeeiorsdeuchingeach riienEddy

cufvits ot Derbfod feRisgae (R Bocky kb PR R8s ShoyP ity S,
Thdse 8ddyblcdrfenbecanbs vkt lagke due earitelleweardassie\of thetgoelt. iThese eddy
flux across the _narrow air gap bet ween each pol e .and

curtestsqupducsdarest B Grhese Hyamhobhis the Hducededy garantygd,symbol R is the

rofEod 5t b o Mo oSt e ppruinRperh SR o heat, The
poAteniless i¥propdfeionel tbrtlnsquark @St todational speed pid thalstreare nf the
this regayd.. Redugi ddy current .is an i t an .
e SR BB, b e e SRS B
p&@ﬁa@@gg ‘?ﬁd&ﬁeﬁé FUCHWaE Hebdnd o) HBPtREn 4% ﬁ&g.leﬁé 60350 B2 or 60
are constructed as a single solid magnetic bl ock. Wen
Hz), nsghtizigiic ol érusatifgfalss ksowh apedyty-aumest loagpibt i ¢ bl ock,
it is basically equivalent to a densely packed set of
Eddycduaregtsl can be oaticed tremmendouslyibygphtinig the megnetieddyck into thin and
.currents, swirl back and forth inside the block, . . .
inpiFicS WRGALHS 35 200KR Shient |3 HE SF4CGa B Cach]BELgigas @ Faction of
thé Eﬁﬁlﬁeqﬁ'%uﬂﬁaclg EheRitdgd RId9EediYalsbQ fidtBioh OMHaERIdRET G he entire
of the block. "These eddy currents produce |arge |I2R

bloeih eviélh@y mesult that ithee qdd]g currdufs end tedbprigsponding lassgs arpipppsiderably
R i £si - :
reffpesd, b PR BRGS0 ke %, PG R 05 REA B B Brobliton to the

sqRhERTthd ARaberlo? 1dnliatieHeanethe brestdt ifivdinéibh,ahamagpeostimotires of
he square of the magnetic flux density (s

| B).

batl Ree férand\Btaterd2 ag cgappisdrdistackerd @W%é@&%/ nw? a flstion ofa
. ' [ . .

m?ﬁﬂl%{rg gﬁlglg. %é%%%fs'tﬁ? {ngﬁl)émgg %%&é%f&&%y\fﬁés\é 18R#nations.

even ncy o

Turning to Fig. 1, conveyor-Belt System 30 as a whole ensures the input power of the
present invention is electrically isolated from its output power. Exciter 50 is driven
mechanically by Conveyor-belt 33 from Shaft 41 of Meta-magnetic Effect Dynamo 40.
Shaft 41 of Meta-magnetic Effect Dynamo 40 is in turn driven mechanically by Conveyor-
belt 32. Exciter 50 does not use the electrical output power of Stator 42. The fact that
magnetic saturation sets in at the tip of each pole during Meta-magnetic Effect means that
apart from the magneto-motive force needed to turn the Rotor 43, Rotor 43 is “isolated”

from excess magnetic flux across the narrow air gap between the each pole and its adjacent
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Hz), resulting in overheating (al so known as
eddy-current | osses). Eddy currents can be reduced

W@ e@oesdetisl y by splitting the magneti c bl ock PEE/8G2009/000028

and insul ated | am nations as shown in Fig. 11. As the
section in each lamnation is 2 fraction of the entire
uncut bl ock, the voltage i ndudéd is also a fraction of

that induced jn the entire.block, with the r | hat .
Stater 42091eLE ToRIeDLS Y OelRotics) oSBT B8 ggéb%}#%i one is DC

St Bt ﬁ’l@iu\‘ie% BdueR90 aE@Ro&)rQLB%Eﬂ JREIGHS e N%ﬁéto-ﬂntiﬁve Force

y-current 10sses decrease in proportion to the
nseflediby Raftott 4% and tHeartheyfis therthreetphasesA@iCitdui (fhabinshudes the Stator

Lnpventjon, -the maghetic structures .of ho Rator 43

43 Rimagings and, SXisal D dustriute ioddac AR KR ESNeT fr<ded by
efetdafElebitai0bads. Thé bitsBHsh@ehtbiivo HIBMYAI TesFerenésSFraR@s in this
Insulating naterial used by these |am nations. Turnin

preseritiigvention coswes/ GonsBolatiosps EisetrdnChargaisiieicevediis grdsirame.

e input power of th esent .i nvent.i. [ ) o
it B ey siirh el B e Y ER Rt 43¢5 St gindings are
130 tHah (EHat ERotREGHIA R B8 eleptritycharity @y SfatdeiRts Wihdingom
Shaft 4 1 of Meta-nagnetic Effect Dynanpb 40. Shaft 4 1

Aot {Rp SRR §autre B tBE L EMBAINR01 40 BrohightlaBbit B th @§tablishment of
nmechanically by Conveyorbelt 32. Exciter 50 does not

twe elettrisaltefarendedtames enghles theWectrifal Suinus viaapitputipeweneables 44

P L B DR e 388 72 0ot &k ey fitiog s be
ildieasBRARBEPbITBAsScHENE 8 EfRpEPEREnt ivértiohs ileriBotonihckdse the output
Rotor 43 is "isolated” fromexcess magnetic fl ux

veléagssby eonnenting »groap of grgsens devgatiang Weagalich tojgrreasgile output

o By 5P S e )y o068 e
c6hrfections t6 tilatasieniod axcesl ¥oltaige and bfrran ds Medded b3t ah efeohicd

enerati ng@g ge Magnet o- not i ve Force needed by Rotor
diptibulion BeREPT8t her is the three-phase AC Gircuit (that

i ncl udes the Stator_ 42's w ndings, . and ex%ern | 1.0 dsi)
The elegiicel isplatign brawekt abert b thegsablishmsnbe Pisutlegrigy reterence
ﬁEﬁ{g? bidglen l@ng% %fu?eﬁity BPQH%% st@&n@ﬁﬁ( @@gémfenﬁfto iYQease the

ctrica rence Franes Int esent I nvention
pewswords pRoidepasen stabiltfy iEtapbtpaitcof@natagtridab dighrdigon getwork or a
incgg?ch franme. Ot herw se, discrepancy occurs when the
nghQRA{ 8¢ charges in Rotor 43 s field windings are
less than (that i s, not equal) to the electric charges .
Tabfe drillngratens st qf FigrERIOAAgkINg an el I eenpradpn i focording
td s s}egnﬁécﬁﬁlenff Sth@pietht BLRMABY. SRBY1T tP¥ abd e initialisation steps

esta nhnent o i

two electrical reference fr.amss
nestiet lte powbreurHihe elecirivity gOurptinn spisteno Htgpstd tpGuillnsteaidthes Power

44 . (Live |l 45 (L] 2), 46,.(Live L3), .and. .47
sty s o Oeerabiid S ronreine St Yaieeioh i ter 43 and
ety NBE fBYudRs 6 HicHEn@aidll @1RirRhl AirRHEfimdinyaibkiaffidly dbnstant
seri'es to increase the output o )
under different load conditions. It is important to note that in this zone, there is no need to
control the speed of Prime Mover 20 to match the variations in external electrical load
connected to the output cables of Electrical Generator 40. In fact, no external control is
needed in this zone, the metamagnetic interaction within Stator 42 responds to the
variations of external electrical load directly. Besides, further cooling is not needed when
operating in Power Stability Zone as both the Prime Mover 20 and Rotor 43 of Electrical

Generator 40 are running at their normal and steady speed
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vol tage, by connecting a group of present inventions
in parallel to increase the output current, or
w@eomptsases an i ntegrated configuration as a m xXedr/eGu09/000028
series and parallel connections to increase the :
overal | voltage and current as needed by an el ectrica
di stribution network. The el el rical isolation brought
about by the establishnment of two el ectrical reference
Step Qrted 1 allustraten 8 ‘Poveer Pnbanskeineyt Zdned jof Glenereips d8nls this zone,

o dSheGR B s Fosten Y Eate Hare dyindrid g o Bt Y8lociy of

their§tbf 4P Whith@BspeEk b kn@Basthgllodd lﬁrolfd}enaﬁﬁﬂr 4ol
illustrates a set of nmeasurenent data of an

A?ls inCF1% Yo 960 Ll AR YSSEMyAREHICAL Btdial bbiotnes 'a§}§1t1ptot1c to
I men e present invention. Steps 1 to are
the %Hl auirtd Gfl viasatm whesetlépshlgbeH@CB{Pb cpueef vaoquumhe a Stralght line. A

| t t L 4. 1 | { t
vVeEHED dey i Loetien PP Ry R DR EaF e ey Sy g O Opighbfe
mé&ﬂﬁls sﬁ&?asad‘b%délabaﬁé? | 1aBbdrYardf aitt e BHOurded ahfifst tidatiedlito that of

e frequency of the generated el ectri cal current

vacgwm Tﬁhergfm tPaimag MOIV9r Unesdapdditionsd powprinePawer E@@élcement
ZqiRe re bR ity SRR P ¢ BBl Bhak lrod e

Gefbritor MMbstroddhéngiae chdrh@adstics oLxdoaunah tiek @alttfcuhﬂlzoﬂeo ad
connected to the output cables of Electrical Generator

40. In fact, no external control is needed in this
zone, the rretarmgnetic interaction within Stator 42

&esporq)sésc;l% Bhe variations of ‘?&i&?ﬁo@@toﬂe@?ﬁﬁ' C@lltpultpcﬁgrfrom
Ir e

ect|l sides, further cool ng s not neede en, o
operat/ing in Power Stability 2 6’5‘5‘ Mevepdefforiife [Prippfator 40 according
Mover |20 and Rotor 43 of El ect|rtd it egepimeniplor 402 Hisiembodiment of

running at their normal and st el&dyes@pmﬁﬁﬁep 9| thoprésdnt invention.

—Huoustrates—the—Power—Enmhancegment—Zone"—of er at or

1.40. Li| Actiition ofFrime MayardP witdtidter pdwefVi s needed by’ ®¥i me
Mover |200ff sd Adiger36tudly essenat ai n {t he angul ar vel ocity of

threTotor 43 W thr Tespective rncreasi ng |oad at
2 out put] GREBHERER AT 6 RE U KN Y O, 1 hed
sat ur gthitemedipig Fhaf 34rhd Gaugtermaiginet;i ¢ mat eri al becopes
asynpt| @k i&n d Pm et Bkl DopMe off vacuum where H s high.
The B{H,.suNe@fopyacuumis a gtraight line. A yvacuum

never lsaturates, no natter how great-the flux—density
3. maybe.| sip aaaaReF AGusiEss @hdnal S SUGHKES copper, papew,
rubber, ,Mtg,ggla@gﬁaﬂgmgcﬁntm&gw ves al nost identicial to

t hat d e me Mover 20 needs
addit|(‘??1"(1;1tﬁalnl[l§6En ]T!’]‘ﬁ{er'4lgbs\/s</t§1’rOFEnrmancenent Zone" tlo

4. Produd enadditional H needed as ihewmagnetic mat @i al So Load”
used iln El ectri cal

condition

5. 5 KW Load to output terminals of 1.65 KW tol.7KW 5KW
Generator 40.

6. 10 KW Load to output terminals of 1.65 KW tol.7KW | 10 KW
Generator 40.

7. 15 KW Load to output terminals of 1.65 KW tol.7KW 15 KW
Generator 40.

8. 20 KW Load to output terminals of 1.65 KW tol.7KW 20 KW
Generator 40.

9. 25 KW Load to output terminals of 25KW to 2.6 KW 25 KW
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Generator 40 approaching the characteristics of vacuum
inthis particular zone.Table 1 Turning to Fig. 12,

wob@pesases he el ectricity generation system 11, PCT/SG2009/000028

according to anot her enbodi nent of the present
invention is shown. The system i ncludes Prinme Mver
20, Transm ssion Assenbly 70, 1&l ectrical Generator in
the formof a Meta-nagnetic Effect Dynano 40, Exciter

50, Pl péhartot®0, and a Control| Unit with touch{screen

0 t
B ent 3 VR LR nat | g EaY FEREAG) pi 8V Hed

from anGesterhal power source js used to generate a

mechanj cal_ T or que 5 of B.IoO ng magnet a
eoil of 35\7§Vf1e°adt8f’umb‘f¥rﬁmn§so ating %{)tf’%'?]% wire i ns;i3dlgwa

power f ufenpidyA®t . I n either case, the generated

nmechani cal torque 1S used t fate the Shaft 1 of
Pri ms Mover 20. Prine I\/bver receives its AC input

V, t Po s 22 L| ve LI
Woll'lg 4 2? Q\f e fel (fl EShP 181?1 gysf%é’l afccgfd]nrgeto another
eMBYGinetPof the @h&@% miféhtl'bﬁ@é dHovn. UTHR sYsteREInMONEY Prafe Miﬁ'er 20,
be a single phase Alternating Current (AC) Mtor or

Tmsmsrcmo?ssmbbem, Elodtnieat Gaheratog imbetformof eMﬁt@magnetlc Effect
Dféfﬁaftlfiu L SOP R PR Bl YO P 50

g et AC AR R elD e B SREREfirent (a0

pﬂﬁ/?defd' fF 26l a8 eLRMal YoWerRurdd i§m€hido @&Mﬁt@ta%echamdhl& 1Qﬁ|ue by means
engi ne, a petrol engine, ‘a steam engi| ne, a Fuel - cel

of rsatingonagneh inNCoe} ob@rgmé»mr@tatma goil of wireanside mpewedll
Sa%gétcﬁls 1tf;r’1]c g“eﬂg &it élf’e?a&'ejd ﬁi%cl‘?a?uc%ﬁ Bor@ﬁ@lq ed to rqtate the Shaft 21 of
nh Tect ¥ 2 naséu)s, and any

ve energ
PﬁhﬁqmverlznyPﬁmeMaterao rbkmntes ﬁﬂs atc ot poweti e IfpuePower Cables 22

a&?g%fl‘é@&sﬁ@) o S Eise L3 pr WS Ry e stpesg Betmbiover 20 i
R‘befys tﬁetﬁrbnpw g@e@ bda %ﬁgﬁ:ﬁgg@mﬁhgﬂwcmém (AC)

fotatin it develops its
Mrumr om@ﬁdmmecfa@mm} Momr v?ﬁﬂmDQﬂneAG“C@ngut@fom electrical input
Assenbly 70 provides a nmean to allow the Shaft 2 1 of
p Mover 20 to revolve at high speed to produce the

T o i S L L 57 B Mg 2

ca?hl?é éonglreé'te@fo AL Ae ARG AEIafor Eﬁé]:?é‘sta Bﬁﬁ?ﬂﬁl AiBed &S t@bine, natural

30 Hz (due to the use of four-pol e Rotor
gaSaﬁted;staam tdésmt,wdwm g@ewtoxveldtesgleenggme # poloolienizing) a steam engine,

T SO 0 B AT e SRR o o
asbdd windl, B drblbige, GV Rhé&rgY, of biomass), and any electricity generation unit

that can provide the required AC or DC power to drive Prime Mover 20 used in the present

invention.

Prime Mover 20 does not develop its full power when it is running slowly. It has to be
rotating fairly fast before it develops its maximum power and torque. Thus, the
Transmission Assembly 70 provides a mean to allow the Shaft 21 of Prime Mover 20 to
revolve at high speed to produce the desired power on one hand and allow its Output Shaft
74 to turn at slower speed on the other hand to ensure Shaft 41 of Meta-magnetic Effect
Dynamo 40 turns at 25 Hz or 30 Hz (due to the use of a four-pole Rotor that provides two
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Torque Converter 7 1 serves as a fluid coupling device
and it offers the foll owi ng advantages: [a] Absence of
walkreassspechani cal contact between the drivi ngPEISiG2009/000028
driven nmenbers mnimzes the transm ssion of shock and

torsional vibration between Prinme Mver 20 and
Transmi ssi on Assenbly 70; [b]2%ho positive
di sengagenent or engagenent of drive allows snoother

csis‘learof volegstnsr sayobition). ilhe spesd rpdustion dsachigyied yia the Planglary Gear
. o e N 4 .
ST AP ATs R YRR BBk

20 to i d | paded. .The..CQu Shaf t
Tégguy ContRulsr 41 SoA 114 oM A iSRG OIS ERTeLg s
a pRy: £ AvReN®Iof Take fdchahitdi@ontaet betwegiibe @biving apl@kiven
51 of citer 50. Electronic Assenbly (EA) 77, also

mkmbeny nzgirTizentbairesimissioo nf sheick and torsipnal tvilratiprbetween Prime

M TS AR R By 7ok R BRAFE e Boeen epapaoment o
dre alloRReniovERr SthrtihpReRte sk [fsserbisuedigstirnahn Mboutifig of

reality, Transm ssion Assenbly 70 can_be nanual, )
PrizaprMasigr 3Pt low speed, since vhesfilid gaenling willineslysdipsnd allow Prime

N@%tc OXn&tgasgl(if‘%efdi‘%épab‘}%ﬁeg%ﬁtem that uses Frictional

i'NSt ea nverter 7 1. Transni ssion

nb Y/ I h ) i
TREREPRL YO RoBo B S A S M B S Birfpbudd S0, Power
TARLIGHPO) 1H& dIbpledteShatesTefERtdM50A- magneti ¢ Ef f ect

Dynano 40. It consists of three mmjor conponents: the

Eleotsific A"s%tﬂr% At Ry 77, a0 KnB®nra8 AlrhrshBsid CO@fo1Wirit) is the brain of
regul at or. e principle of AC generation in . )
Transmaissian dyssensblrgi b is dsanertedhtobrgnenission Assembly 7P yiaceSignal

d AN .el. i .
CRA 76 R bRty opd oge T RAB RS GEAN ARty 76 RBOGE, tbatiey
Tﬂa_ﬁig?ieﬁibﬁ Alls'béi?’ﬁy gb chobe manﬁﬂﬁseﬁili@uﬂtﬁnﬁ;bd;&gﬂﬁﬂg atitognatiot or

W . Su e notl qQn. e generate 0 1S .
TRBHTERPRASHRRY 6@%@3&9111%‘3? Sy HEm B oFS %vct&ﬂ%@t% ippfead of
TE8CBh R ter PE T2 is86H &l %’7§ cShRRY b8k td or more PTOs 75 in its

ta-magnetic Efrfect Dynano 4 [

via Qut put Power Cable

copstrfdBiosi ti ve DC Vol t age) and Qut put Power Cable 52
(Gound). Wile only one type of Exciter 50 is shown,

Exaiter 8@us dnyAltdrnaibt thnt Séherates the DahyovRE needwdrbyddataceagnetib Effect

T AN NI T ——
g, Sl S TA e S0l ke
magnetic lines of force, and conductors will induce electrical pressure (AC Voltage). In the
Alternator, the rotor will supply the magnetic lines of force, and PTO 75 spinning the rotor
will supply the motion. The generated AC power is converted into DC power by the
rectifier bridge with regulator. DC Power generated is supplied to Meta-magnetic Effect
Dynamo 40 via Output Power Cable 53 (Positive DC Voltage) and Output Power Cable 52
(Ground). While only one type of Exciter 50 is shown, in reality, Exciter 50 can be any

DC Power Source such as a battery or a fuel cell.

Meta-magnetic Effect Dynamo 40 is a synchronous machine that is driven by Output Shaft
74 of Transmission Assembly 70. It uses Meta-magnetic Effect to generate power from

within the magnetic structure of its Stator 42.



10

15

20

25

within the magnetic structure of its Stator 42.Fig. 2
shows a perspective cross-sectional schematic view of

woriogas@mehet i c Ef fect Dynano 40. Two pri nci pal POESGH09H00028

a synchronous nmachi ne are magnetic structures. The
stationary part that is essentially a hollow cylinder,
call ed the Stator 42, has |ondltudinal slots in which
there are coils of Stator 42's w ndings. These
Kigritishuyes acparspectiveecrossseetionad a@ma@d view afiMeteepagietia[Effect

43 th t that i
gD g i s B vpfrpbe MEfHhe Frripbph Suctures. The
st ﬁh& thd€ eWeAHIRG: NoROEINA4S calfedl the Stdtdrat2f ha ldngfcudmal

W|nd|n Is supplied with DC current from Exci ter
slatgirOghy htth@@mcma of Stagy 4@@0\§mdmg@ T/hﬁss agedinggepry the current

Qut Ca D¢

%URP}E%#QO SR gicgf OEg.Sl]g%tg qié; fs%% Baljt LS InilaPc T thét i3 mopnted on the
shhft An@rotited BisideltRehol v Staﬁfr@&STB@Wﬁndiﬁ\g aii R@toﬁtﬂ?a ,%aqm the field

in Fig. 8. Rotor 43 has fo oles_and two Cl%/ﬁ

vvl@ﬁtnsg@ saméle&éw& BCewrient @ XCHer SQwie Qupe Rawes ﬁ?able 53 (Positive

;
VIBGE) Mafeo&gllﬂgg walc ecéze{ereﬁﬁ rgt\éggeﬁﬁr%&ﬂ% fiffich, RBfor 43 is
sggikﬁ ﬂ@i@ﬁhdml blaglewﬂh aiﬂnfomad’omlm‘le tiss fationwareags shown in Fig. 8.
equation: f = (P/2) * (N60) = (P/2) * fin Hz where,

Hoter 43 Bt fHinG le§ drdayergyles Of Viltagh Grd FeneratddinizhcH o] per revolution.
nunber of pol es N = Rotaqr ;speed_in revolutions

wpbiAE Pl RenPED utiorheuRisia ARERFT 95RR egecglé% he

%%%W@‘%%@%ﬁaﬁ&ﬁ&&%%? Sk Fpr e Rl EE RGN,
@egp&@@grégﬁeesn&a ed beam of coherent Magnetic

i a metamagnetic interaction is
V&}eﬁverted into a strong current flowin Stator 42's
i ngs i nstantaneously. This strong instantaneous

current flow enables the present invention to be used
aselﬁc%%ﬂllf??éu?wl‘&g%éﬁ6§§e?6i65ﬁzg in an el ectrical
distribution network or in a national grid. \Wen there
P s ngmpg fa10l850ad demand, the coherent nature of
enhanced Magnetic Field enables additional electrical
NooRkaton spegrbingevidptenspepiminutad(tpminge i n phase angl e or
frequency (50 Hz or 60 Hz) and no change in out put

voltage. In this way, unanticipated output can be
catered for and at the sane tine, unexpected power

fior= D/ 6y ¢hd meghaniznl fraficab) ini rbVolﬂ‘ﬂﬂsnstpz:r aexm)ind €rps), it it tre frequency of
in t| on, hase  AC p ein
S@éﬁéﬁﬁﬂéf&ﬂﬁﬁ %@Es?gasﬁraéﬁnw SeFly Y(Eadsgvi a

Qut put Power Cable 44 (Live LI 1 Qut put Power Cabl e, 45
Thejephancgg beam of coherent Magnetic Fie d generated via metamagnetic interaction is

converted into a strong current flow in Stator 42°s Windings instantaneously. This strong
instantaneous current flow enables the present invention to be used as a device for power
stability in an electrical distribution network or in a national grid. When there is a larger
load demand, the coherent nature of enhanced Magnetic Field enables additional electrical
power to be generated with no change in phase angle or frequency (50 Hz or 60 Hz) and no
change in output voltage. In this way, unanticipated output can be catered for and at the

same time, unexpected power trip due to power instability can be avoided.
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Qut put Power Cable 46 (Live L3), and CQutput Power
Cable 47 (Neutral). Control Unit with a touch-screen
wele@pl13ege80 is the main brain for the el ectri cP€ESG2009/000028
generation system11. It is used for controlling the
operations of the present invention such as the
powering up sequence, and the %hutting down sequence.
Unit has two conmunication ports with _each

The Co |
I Hﬁ@é?sgﬁégvﬁgwn@mswwmss beingapicsaied gl can be supplied to
eﬁfeﬁ‘la@fb%hs v%tpﬁ’tr Itovéé BRU4L@; \}%Oﬁgﬁ% I)Q\IJVﬁ §E§ aﬁnefe 1.2),

y connect1 ng to a ersona r or

(it Poiwer Geleld 46 ¢Loveh)and ddgputi HdW&KEHbIeT@ﬂNBuﬁBB e rrbl y
77 of Transmi ssion 70 via additional conmunication

Coutb0Gait $/ithuctbuéelssdodin dlép'lIQ}880 SAke thhiBirainddEthé elecB@ty generation
and CAN-bus Protocol. Fig. 13 shows a flow chart of
sysian & belt sruseth fasrcopfielliog H%Er Qperations OWWW{I@G&W@@@@%&S the °

pgﬁvgﬂ?ﬁﬁp %ﬁgeﬂ&oﬁl@tﬂ d6\9n §éqeu% c% @F (%ﬁﬁbf@fnt H{k’ fwo

80 pe an‘initra |za FOn T SE and wal
cérmmubichtianpats with Bachreuppart tithee IR&@’J’EEDr RB-486 epmHiliditation

P e 0 et W bt 1 e
dr Lapt&h. eFHerd%J%rcis &%EQ@JQJ)Mm%da& ﬁftﬁ’ Ele%@x‘gm‘é %ﬁ&?ﬁlﬁr 77 of

Tr ansm ssion Assenbl 70 to Neutral de. It wait
Tmsmsssmﬁé)eflm@hag@l fcqmnmma‘em pm:ltocm)@mch las 8AFAIGEOBIHAE J1587,

| d d S140,
S 088 08 A B BreBidignat “o act i vat o & Fel ay or a
20 t .
a5 o LB AR L s i
8ot @Borﬁ%@@er uph ﬁﬂstéﬁg V00, €bniREMIL® 889§l tbirBdlad MithhieRioakARtep S110

Contr Uni t sends a request comand to Electronic
allds‘é'@lﬁﬁoﬁoybmn ¢11C§tfé¥§ﬂ s woch gereen it stay ShthiUpon mwelvmg a Power-ON

e wa t haf t
R frod pbhostBen B8y w5120 o Slenith Bl phnanc o
EM&oﬂio Alskeenblg 7 il st@p f180 o goft Q‘rzﬁ@frﬁimdﬂmﬁseﬁfb@yf‘vwﬁﬁ\l éuml Mode. It

of voltage per. revolution) in step We
0@ GUICRANSE BIESSAgP (i suegessit Waéﬁwagemmnl% Step $140. When

S, S S50y

Switchgeart iherder ¢ pewesih Priine I\/Weazﬁmg step iS¢ SE&fIf waits for the required

SR b S RS R AL LS ot
80 SuaEda ﬁé‘qh@ﬁ '&oﬂm%ﬁ&& BléttrohR A s3dmBly 17oRtstpl S 1@0"[6 sﬁ@c Transmission

sends a request command to El ectronic AsSenb

AsseaplysHbo E@Vﬂl\@éﬂdﬁ@@l@m%mrﬁ@ﬁﬁéﬁo taﬁmstttb%rmﬁsd wm value
(2@9—12]( s v gﬁea{o' A9usd §¢ a%{nt 8016 %otoEAh psfgwrdes two cycles of voltage per

revolution) in step S180. When the required rpm value for Output Shaft 74 is verified, it

sends a request command to Electronic Assembly 77 in step 190 to engage PTO 75 in
order to drive the Exciter 50. The Meta-magnetic Effect Generator 11 is fully functional

after this step.

Upon receiving a Power-OFF button click from its touch-screen display in step S120,
Control Unit 80 sends a request command to Electronic Assembly 77 in step $200 to
disengage PTO 75 in order to stop Exciter 50 from operating. It waits for EA response
message for successful PTO disengagement in step S210. When valid response is received

in step S210, it sends request command to EA 77 in step S220 to shift Transmission
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nmessage for successful PTO di sengagenent in step S210.
When valid response is received in step S210, it sends

WO e@aasasegommand to EA 77 in step S220 to shi fRCT/SG2009/000028

Transm ssi onAssenbly 70 to Neutral Mdde and waits for
valid response in step S230. Wen valid response is
received in step S230, it issudds a discrete signal to
deactivate a Relay or a Switchgear to cut-off input
Ayeemblys Uplol Yeutral Prodrend/wmaiss f@ovalid respepseSa4tep SR300Waen valid

fici . h f P -CEE i | .a R
sGomouf BlheBRR g SER sal0 AN asiner® ko dReatak iy ora
Reiveigedsab |cﬁt—@f¥h{pﬁ@goﬁ&%hﬁplgﬁo RO IO 1250 Rkdp S0t O
include in step S200 an additional task of sgndl ng a

Abiiré efRicht Qﬁﬂ)a%CFoijW&gégg i% ﬂg)‘fmﬁﬂ FKelY o W@@eﬁvem

é)ri or to the request comman sengagi ng

wpetRovarsahles3 and Ougmit Roseu€alpe\ie (natshowhfin diagrans) as well as to
i ntion..Control Unit 80 is

.achieved | hi s .present i nvent, .

s ¥ Jeputhobdn iR ok seiiing dicrle S@Bao disenggn the Relay
02 S9Atchgead pABK tb%@%qﬁ@st%@fn&%ﬂ%ﬁdihéhg@éhgg’ﬁ@ 7598 thi¥BGhner,
.the systemis not operating in Power Stability Zone.
npsiantansous powergot-afivan be gchigvadnithin prisentgnventionl | oad
via changes in the required Drive Mde rpmval ue for
CGontroLUni$i§8fis m7idily wedrfor systenystad-up and abutwwmlt g also be used to

lick fromits, t -screen display in ste

gt Pl 5 o SR B e o8B BR PO B Stabiliy Zone,

© 08a88NThit 86 mdnitof WP aBSA in terhd) Sodd ¥i¥ EhdYRES ! RABYRIHEE Drive

of Qutput Shaft 74. It waits for EA response nessage
Mgl mppy vatuafor QuinuinShaft 14. Uporsteegivid® allpvadr¥ariatibn buttqmalick from

: .S, i j ; it returns to step.S120.t
it BB sfeel Bl 6 teB S0, Pscnh e D gisRari B ehiopic Kssermbly
71 dmstey 86 0@ far dhe Diité Modespsitvalle cFdutpatSHAR B BRFaiS¥ROEA response

S300, .and .S310 are rgfoeat ed for ongoing nonitoring of. )
m5EFAgE fwgg%"er ¢ yaluppe sfep 88 1 @ lf Bid Pryualae isabtaipeddg S310, it

rebhns kd st8S EIBtohBtk wheHed E%fi.df‘%c{f%ﬁgn %Cs?@r a%'ﬁ@atgi.% #bad-8diation

anal _og .SI gr_1a| , Or a conmman ower our ce
butke isistill eotivatast stdps 51203 8300 pmtl §3d Geare copbited fafonRoingenonitoring

ver and instructs t.he AC Power .S e to either i
o#\@% g Ia\l/goe e Lpiil v, Cg\H}eﬂevaBS 1s§18%ﬂe9 n gg i_—{?,phglt%\g’@p %igo to issue a
distrefeas@oN @ ahflof BRnh08fa ¥amhRhd @the A¢ PbRLPSEGEL SISt Bnnected

step S120 to check whether Load-variation button is
togthe [puApRY ¢ebles of Primeddoves20and dnstivatsttbe ACsPasvér|Source to either

; ' S320 ar o
ik B et P o S 2 2 O Ber 018 o Je gy varitions,
It GhenpreturiBhiafstep B 2030 lelséokg)blieﬂ’(w ddvc\)ha@-ld’aﬁﬁidﬂ 13’;i=i’ctﬂ><1'i(1f,1 still activated. If
Transm ssion Asse 70_as a ol e ensures the input
LRoRERAPE PREe GG U AR THib AP 5176 H0BCTHiCk and §320 e repeated
urltf) PhefBirdd BAVE MRod8 Bl R | POestb1iHddY, intai
nmechan ﬁc gl Iy by P_TOLHI_%S. _ g}gfpb_&@ 21?;11?/2?1 gs?%lta%}}lglﬁéldcaﬁa maintained.
Tr%%rg%%io%@%mbﬁ 90'a§ a'Who1d Er[éufjersltﬁ/ee &pﬂp f):o%er}l o%%’llel lyresbe\ﬁt invention is
electrically isolated from its output power. Exciter 50 is driven mechanically by PTO 75.
Shaft 41 of Meta-magnetic Effect Dynamo 40 is in turn driven mechanically by Output
Shaft 74. Exciter 50 does not use the electrical output power of Stator 42. The fact that

magnetic saturation sets in at the tip of each pole during Meta-magnetic Effect means that

apart from the magneto-motive force needed to turn the Rotor 43, Rotor 43 is “isolated”
from excess magnetic flux across the narrow air gap between the each pole and its adjacent

Stator 42°s region. Therefore, two electrical reference frames are established, one is DC
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Shaft 74. Exciter 50 does not use the electrical
out put power of Stator 42. The fact that magnetic
W@ 2009n13@85HN sets in at the tip of each pol e duPCT§G2009/000028
Met a- magneti c Effect means that apart fromthe
magnet o- noti ve force needed to turn the Rotor 43,
Rotor 43 is "isolated" from édcess magnetic fl ux
across the narrow air gap between the each pol e and
Cidust (deht Bhnles Bkeaitea504ad Rotoreld)) dor. gelitrating thedVlagnetm-motive Force

nebRS8 TYARGDT 1 P theil TR S CaEP ALt SHGyeF e Stator

R IR R By gt

extemed] ehbetridahlwadt. She estdiflishmenholf tmpsElgetdicel R efenande Framgsin this
for generating the Electri ut., Power needed b

presei RRce SR CaPserviat of S URLCHIEY G g fioy frame.

otkbkd, ifRlepRedyRicens Svilchah@sledttic bﬁéégeﬁﬁﬁ&ﬁﬂﬁ 43 9 HEitvwiadings are
ensures Conservation of Electric Charge is preserved

lessrthare(tlnt fis, anteequal) e thei dectrieichacgaspa ftajorcéuveditsn t he
el ectric charges in Rotor 43 s field windings are

Tureing té Rl 4, whatein the ebestricitygehdration systene | 3xceordinglia agagher
i.n Stator. .42's w ndings.. Turni to Fig. er ei.n

et TRRBOE gy BN s ey  Bhi Sateniogbites PERpgtdher 20,

Gdad L8 A SSEHY I00R Rith Yhreb (RaR 08587 tank W8 K] éd¥icd] SeaBi@i in the form
The systemincludes Prine Myver 20, Cear Train L

of addetrimhagngtic EffeetDyramect 0EzpiterdD, Plagform 64, gmha Control Unit with
Electrical rator in the formof a Meta-nmagnetic

to‘ll—ﬁhfsec&enﬂfl/\ l% 40, Exciter 50, Platform 60, and a

PSSPV P B 0, Ay Bl

prévii8d il dndxEdthdl Potvet Afarcddis AédiRLchead Amechahian®dlque by means
power source is used to generate a nechanical, torqu

is used t i cal tor que
oflgyotating agnetdn p oot of Féreneidies 1atsing codiqt vare infide 2 peverl
I ; I
7R 8 U BT (ol BRI b S 21 of
Prime Malvat 20. PhigneShiat ér 20 rkceif esHts A€ it pow2OviaPnputd ooy Enbles 22

20 receiyes jts i nput_ power. via | nput Power bl es, .
(L 115; Gult vy 125 e} Wit sl reitbs o it Mg 0 i
sheﬁhqueﬁt&,xﬁépﬁfne Ritb¥E& 2BRYUE be 2 Qinlofe-FhHR¥AltelIAtihe Tutrelt (AC)

the Prime” Mover 20 can be a single-phase Alternating |
M@or peaDQ @dyechbunent) MatorDgith BN ta ACFonirtyr fopits elegiricl input

a DC to AC Converter for its electrical input power.

& | nput Power Cables 22 (Live LI), 23 (Live L2) and

2 Live L3), of .Prinme _Nover 20 n nn edoui a.,an
e LR A5 A A5 LPRRRS) e e 2
caft B6 Roffecfd Vs &l W npRP WS TNitcH HUK TS tonlettethal generator such as a

gas-fired steamturbi ne, a hydro-generator, a diesel
fossil-fired steam turbine, natural gas-fired steam turbine, a hydro-generator, a diesel
engine, a petrol engine, a steam engine, a Fuel-cell Generator, an AC or DC generator that
uses alternative sources of energy (such as solar, wind, hydro-electric, wave energy, or
biomass), and any electricity generation unit that can provide the required AC or DC

power to drive Prime Mover 20 used in the present invention.

Gear Train Assembly 90 provides a mechanical mean to connect Shaft 21 of Prime Mover
20 to Shaft 41 of Meta-magnetic Effect Dynamo 40. Its gear ratio enables Shaft 21 of

Prime Mover 20 to revolve at high speed to produce the desired power on one hand and
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engi ne, a petrol engine, a steam engine, a Fuel -cell

Cenerator, an AC or DC generator that uses alternative
waowpassedf energy (such as solar, w nd, PCT/SG2009/000028

hydro-el ectric, wave energy, or biomass), and any

el ectricity generation unit that can provide the

requi red AC or DC power to dri2fe Prine Mowver 20 used

in the present invention. Gear Train Assenbly 90

afloenSidéstlaofiMethamignhetic Biact Dmaawdteot tushaklowr dpeefl at 25 Hz or 30

rime ver 2 o Shaft 4 of Mef a-magnetic. Effect .
}gy@ﬁﬁow&‘é st pka if@%wO?eaﬁvtsr oy ey £ 3esLyp e g revolution).
Mover 20 to revolve at high speed to produce t

h
Ig dis pmbodiswet Gear Bhis thensdedivanly|apd sensgd bya @csfm(it to the Shaft 21 of

| C tQ:

PR SE Threrere s oM ey el Vv PR SRR st e
strbag efvugliitelesertovbe thedhersiaof Geat TagedMdnertigwdEhEt HNYL Exciter 50,
In.this enbqodjnment, Gear 92 is threaded firmy and

snd o LR 4 GRAMRtaem Bk E SRR Y0 A0 sy gt . To

np : o MR BRI - I andg;

AR colBesS5eprl Ry TR be R LPBLABBin lBisinge
Hlate Clluteh 490 Bewmbe Ueploped®, connext Shaft 81 tochiafit9%1 of

Exciter 50, and inertia of Shaft 4 1 of Meta-nmagnetic
A shewi iDFiR D, SidgldiPlste tClytchvil 00 i34 dstideused @ @igageBhaft 21 and Gear
Shaft 2 1 o{ Prinme, Mover 20 from being tw sted_aor .

Breeoefidy inselativ motiey, duging gystem s aUrpli fEHPriseHa Riglin Plate 101, a
t nec h 21 j
FReab e 02 SPORRRL I d 0 G FORL Pl o m Ry o s
and geecd3iaily t@the Shatt 20e Guadi?l (danoudel o holdribé Spriing:103 in place and

R P40 Ao B P R PR S o e i
dean Permbadilyneplad MoRe DD, s BSPRtEl (2irbatdgRmaMtEntly with Shaft
secur ed flrmtﬁ/@to the Shaft 2 1. Guard 104a is used to

24 olt qupries Serqthey unbiged Frigsion centanicudiaes. and oanyeys thedamping force of
h ' f. i Vi .
SHERRAFE R 10 gLR6E PR T YR R0 TR Gabo 0 wearng

oPtt&s&iuﬁim-Hhai %-i&mhmaﬁeamfe sné gte;mmemqhg systérn sBlpiafp, aZeftain amount
It supplies t ot her, unline rigtiaqn contact . .
0§ ﬁl@%@%ﬁdomu%@ﬁm@dﬁ@r&%%%w el dom pchjeveg Py attaching
dTegr §i1«'#rfcﬁ8% Pl | 61, 1288 PRAs@E PIAd 108 td Sigurds i eogﬁ BRABREring 105¢,

o accommobdate wearing of the friction-lined Friction

1pftatand 1032 mespectivelysbithatdieyi aag floptaleng Shaft 21 befwean the two Guards
rtaj unt o xial . freedom.nmust be proyided for

1688, Do AP b1 | s b RS O desbBo bRl ity of ruased
cotuclan, ifthh&tefRerdigbR vhdr, th@mdﬁr%%%@ﬁﬁg RO h6r BdZnable to
Shaft 2 1 with Bush Bearing 105c, 105b, and 105a . )
apsoshand pangugt aymyrthe heatigeyeratad dpring elutghomgassmgnt. Spring 103 is

e t . P .
cBEHIEER ool HAl B 108 nd Whatdifiha. s BABMIEISTS flofitzin e

stiffigiae clampiiel fofdei etivednt therfidtion uifhess of it Single Phate Clutbieso that

| oadi ng of Spring 103 nor be unable to . . o
maximum torque from Shaft 21 can be transmitted to Gear 92 without slip occurring.

Insulation washers (not shown in Fig. 15) may be used to reduce heat transmission from
Pressure Plate 102 to Spring 103. Friction Plate 101 is sandwiched between the friction

contact surfaces of Gear 92 and Pressure Plate 102.

Fig. 16 shows the construction of Friction Plate 101. Each side of Friction Plate 101 is

faced with a ring of friction material, known as Friction Lining 101c, which is secured by
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absorb and conduct away the heat generated during

clutch engagenent. Spring 103 is conpressed between
wWee@948i8e8 Pl at e 102 and Guard 104a. |ts pur poseCT/SG2009/000028

mai ntain a sufficient clanping force between the

friction surfaces of the Single Plate Cutch so that

maxi mum torque from Shaft 2 126can be transmitted to

Gear 92 wi thout sli 8 occurring. Insulation washers
riygiee ta Rotglits Pegmant 198). Ferylosa Jeperepriagut brrsaprovided to permit

H'tgg %}‘5 8&'{1@ @%Pr essure Plate 102 to Spring 103.
ri ct

i s sandw ched between the friction

AR g ﬁé & Bhwote LR ine i saelaf o £ LishuRfopidEs HeTollowing
benafifd: B Bett&fenbhidesidn® Bt s%t@hﬁstﬂi@%%' Sighte@sl, W th fidnd df‘%ﬁp before

of friction material, known as Friction Lining 101

fullengagementenahies Bripye Mower Hkfothev@sfrienttinme gn’etntd 1111)11 apeed

L n 101b ar p
85 R B Ol L0 A Syl PRl P B cion
lirhmggspldd € endblds thidif@matofiugtMsiisdion fdniSaAf RI &y G2t A ¢ull
foll owi ng benefits: [a] Better engagenent at system
engeggmenfip, slight delay in the formof slip before full
en agenent enables Prinme Myver 20 to have sufficient
urpigs te Bigo Ll Gran Pl iig caspiasido Shaf 519§ ExeitérSfk Egciter 50 is an Alternator

o B SIS, s
thltee m@cm cﬁﬁipOﬂerfti ahe Bhaf thedtator, endeire@idienbrifigd With regulator. The
Turning to Fig. 14, Gear 9 1 is coupled to

pr‘@ﬁ % Ogg SPOERHIT lérAlf%’natS(@ inpQtjondhsteenpagaietie Hpes ofiforce, and
coﬁéﬁﬁitorg IR [RuES el%%c%r@é%ﬁﬁer g?ﬁg%ey Yin Mid ﬁlt%gﬁﬁe hErotor will

fect Dynano 40. It “consi s
Sumdyﬂmmmtlc hh@ ofdfbme, andm@eas't%tspmmrfgtﬁe tdter wﬂbﬂupblyethe motion.

T el it it B Reteiind e DA WigB ecfinlaatse wilkin te
reduldt6€ , D@ PAweP SEHeEtd & sipplied tb MG E-nBloR6ld EfBdt Us&ﬁﬁ@%em
AC VoItage) In the Alternator, the rotor w Il

O ﬁa‘@h Eable 5pi(Resitivg Vplhizged andAutnss Bewer Galdpa IGngmdh eWhJIe
t.ed
s co erfiEggH&ﬁét%SB%&xp'%?&ggy’%en%e r |bgeran8ﬁ)(‘pggwer Source

suchi dsid battelyeorraefgell ilor . DC Power gener at ed is supplied
to Meta-nagnetic Effect Dynanpo 40 via CQutput Power

Métaklagnédt Kifas Diyni@o 0li¢ agnchadibudtabhihe BRVRY drisRRIG Gdr 93 of
(Gound). While only one type of Exciter 50 is shown,
Gepr, ragmpApseblEa Tt eses MpteatecpetiaRifet ioasmsratspewerdtan stithin the

ma@%%n%%ﬁ@? ¥f19§St§tofrH§| cell. Meta-magnetic Effect

a synchronous nachine that is driven by
Fig.G§ %fm\%)’ a 8£rspectlve cross-sectional schematic view of Meta-magnetic Effect

Dynamo 40. Two principal parts of a synchronous machine are magnetic structures. The
stationary part that is essentially a hollow cylinder, called the Stator 42, has longitudinal
slots in which there are coils of Stator 42’s windings. These windings carry the current
supplied to an electrical load. Rotor 43 is the part of the machine that is mounted on the
shaft and rotates inside the hollow Stator 42. The winding on Rotor 43, called the ﬁeld
winding, is supplied with DC current from Exciter 50 via Output Power Cable 53 (Posmve
DC Voltage) and Output Power Cable 52 (Ground). In the present invention, Rotor 43 is a

single, longitudinal block with a uniform four-pole cross sectional area as shown in Fig. 8.
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Gear Train Assenbly 90. It uses Meta-magnetic Effect

to generate power fromw thin the magnetic structure
W@R009113686% at or 42. Fig. 2 shows a perspective PCT/SG2009/000028

cross-sectional schematic view of Meta-magnetic Effect

Dynano 40. Two principal parts of a synchronous

machi ne are magnetic structure¥. The stationary part

that is essentially a hotlow cylinder, called the )
Ryptar 43 hapfounpeles i cleslof o arg\genigiaged inreecteceil per revolution.

Il f St r 42's W ndi.ngs. These windings carr
TRt b oL o8 el 1 OhOR Boual{ R GeoBER iis 63l the
frequehey ¢fahé geferdtbeviragh iimeﬂvfeat&dnstﬂmymmg@gum&:
shaft and rotates inside the hollow Stator 42. The
k- (pdion g at @r2)436n led the field winding, is
suggilz?e(gﬂvv\?dt?h (gz:)currgﬁét fromExciter 50 via Qutput
‘@g%x?r Cabl e 53 (Positive DC Vol tage) and Qut put Power

‘e 52 (Ground). In the present invention, Rotor 43

PR RSO 30, chomn 1 i g

P;3._Rot r 43 has four poles and two cycles of voltage
r ”ﬁ*g’ﬁ’é? 9l%f i n each coil per revolution. Since the

unpber of cycles ﬁer revol uti ?n %qual s the nunber of
Iﬁiiﬁ‘%to%?l’eﬁ%}ne@}"ﬂll RIS RE HYBHEY Bt he generat ed vol t age
is derived fromthe follow ng equation: f = (P /2) *
g 590, thq pechanical frequepcyingierolutions per seqonfl €eps), it is the frequency of

I [ 0 37 . |
STRRMERYD b) e 60 SN obof o QUEREE o pEKERNo
60, the.nmechani,cal equen in revol.ution er .. . L
e 8 A OF Pt NSRS Bl bR it B preraction i
copvéradrin®dd stfon@Rairent TRivIin/ StaRfD Y% Wihditds Ghstariariotl§! This strong
.25 Hz or 30 Hz. The enhanced beam of coherent Magnetic
ipstantancoge Aareat gwiangbles themgieat inyentinndp betuserhay adevice for power
LTSS SRR AR SR B B B s e
loagr deamndf thewokererdtinatire hfeyiraaseitlagmtieriti¢ld enatdedmditbend] electrical

TN N N T
chéngd ih duGRE voIRRe. IMSRBRFhy, h@tieRaRURmA I bEchired for and at the

enhanced Magnetic Fiel d enabl es additional electrical
spoatime, Bndxpeefehpoweipwiuelio nowetiastgeilibncaptheswoidedl e or
frequency (50 Hz or 60 Hz) and no change in out put

Ly tHetraegent inmenthving threeyphase & powerds being gemarsted and ban be supplied to

<t Biige Vo Gl il o S b B Pl CE s uive 1)

Output Power Cable 46 (Live L3), and Output Power Cable 47 (Neutral).

Control Unit with a touch-screen display 80 is the main brain for the electricity generation
system 12. It is used for controlling the operations of the present invention such as the
powering up sequence, and the shutting down sequence. The Control Unit has two
communication ports with each support either RS-232C or RS-485 communication
protocol. One port is used to input control sequence by connecting it to a Personal
Computer or Laptop. The other is used to communicate with the AC Power Source that is
connected to Prime Mover 20. Besides, Control Unit 80 is connected to DC Output Power

~ Switch Box 54 via Signal Cable 81. A Relay switch is installed (not shown in Fig 14)
inside the DC Output Power Switch Box 54. Alternatively, the Signal Cable 81 is
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hi the present invention, three-phase AC power is
bei ng generated and can be supplied to external | oads
wWOo @I mssptit Power Cable 44 (Live LI), Qutput Pe@E8G2009/000028
Cabl e 45 (Live L2), Qutput Power Cable 46 (Live L3),
and Qutput Power Cable 47 (Neutral). Control Unit wth
a touch-screen display 80 is 4he main brain for the

electricit Clgenerati on system12. It is used for, .
cappactedtd ﬁhnél Rutpup Bowet BwicloBox Aé vigreeSwiichgenry Besides there is an

as_ th ower i e n ; t '
REf R B R S RRE P BBl 3000 FsBHiG cdifbng speed of
Sty 515 Tiie trpm & 8echin S eHABY decésé MBOmR3ewad Tabler8 1RGa D C Output Power
communi cation protocol. One port Is used to in

t
Swieh Bor S4cauind &mih S0 rgciAdo AC FigubPmessHtigan Box 25 via Signal
CERTRY KR AR oG AEE 115l SEAC B OBk S8 Ferter (not

shigowen F26) 14)Bes irdedled Gaiderthé AhinbuBPowea SwitvhdRdxe2b. IGond6l Unit 80
Qut put Power Switch _Box_ 54 via_ Sigpal Cabl A

aligyegstvenPLARPYPOMSE figm Sl Al oA the %‘Sﬁﬁ‘y‘ Pover Ganverter

m&@ﬁeéﬁs@gwAcﬁﬁwpo%y&tsmgﬁ%x% Alternatively, the

Signa bl e 81 Tsconnected to the DC Qut put Power

PR BB L o 8L bt o

80, dUp@apowdraipt i saép B0, CopreliUnit 8Gpaffornis dbh inifladisatjpmin step S110
readi ng can be. accessed fyom Si gnal le 81 via the
ané@@tﬁfgubutmﬁiwﬁmm Ehtosgh segen %oﬁﬁ‘ipr bnit 80 is

connected to AC Input Power Switch Box 25 via Signal i
Upeibreseigmg aP quesr=N Switor gligkBemdsdowehrsereenglisplay 18 5tepar 20, it

o PEPRAE  ORIBSS R SRR AC A Pl Sifn x5
stépRt 30olo supply ABD pawveictorfaines Mes el XD. ilipads the REM feading of Shaft 51

i gnal ble 8 romthe ACto, Power ..Converter . .
A 8 PSR GSTAEom RreCoMRP TSRP 68 VigBe bR conversion
ke S140. RRRWSyAtstbOWe Gbardd spbed SrESHARSI1Ab bR Rs1ah1idHRE in this step.
Control Unit with a touch-screen di splazg 80. Upon

Whenghe desired spesd & Siati@ 1 icobtainst, itisseesgodiprsete signg! W Signal Cable

of Pt T el B RS Ryl B R 5 o
S BuiplyoD Cddved via RuwdrtCableosB(Positive &C Wokpged yind Rower
it sends a discrete_ si q}nal t o_ener%\os

Crtls 59 (GbaHoiahle Herigay s pavicet 10eeghaBsic BYufipioioagie place
inile Vet Bl b PR LD, The NRIBMERere it Cfiaor 12 is fully

fubbtidrial dftér thisstept he recei ved rpmreading via gear-ratio
conversion in step S140. It also waits for the desired

UpiterAeiong BdverORF battdieclizktfamh its kedhisoreth dphydpstep S120,
When the desired speed for Shaft 4 iL i S. obt aéib%d’ i(E

Confra) dinit:8(sendy @ discrstemignal yiaSigngl (abledymestep to DC Output

Power Switch Box 54 to deactivate the Relay Switch (or Switchgear) in order to cut off the

in

DC supply which in turn disables the Meta-magnetic Effect Dynamo instantly as Faraday’s
Law of Electromagnetic Induction cannot take place immediately after that instance. It
then issues a discrete signal via Signal Cable 82 in step S210 to AC Input Power Switch
Box 25 to deactivate the Relay Switch in order to power off Prime Mover 20. Control Unit
80 continues to receive its DC power from the AC to DC Converter installed inside the AC
Input Power Switch Box 25.
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8 1 in step S150 to energise the Relay Switch in DC

Qut put Power Switch Box 54 (or Switchgear) to supply
wW®D0PasEsss vi a Power Cabl e 53 (Positive DC Vol t BgEYGZNN9/000028

Power Cable 54 (Gound) to enabl e Faraday's Law of

El ectromagnetic I nduction to take place inside

Met a- magnetic Ef fect Dynanp 4029 The Met a- magnetic

Ef fect Generator 12 is fully functional after this

@t)lérppl Hzpfo&{) senanlyiused forPystem-s@EFupand sut dowedt Eanoatsd besused to

31 adighSh Bl Yool MiSh IR PG st piging ip podiep ftability Zone,

Saffdl t[ﬁum foohitets vEeNRIns BvkttethaPRXd 9tk dHanstRas H‘le‘&@@pﬁred rpm value
t he Rel aﬁ Switch (or Swmtchgear) in order to cut off

for ©utut Shph P Umrmcclﬁmgmkpadr@mue@ buttan olisk 4tamm ifs tauick-screen
ﬁ%@%f%rlos%)g@fae%q, %’cl}‘gz&%%% #gﬁfrc ad n%%%f%héﬁ %? c.(i) Elenves the speed of Shaft

41nﬁrmﬂitbé ekyived tpen rdddiig Vingéanako ccbrtvefslftﬁfhnl sseplmoalf valid rpm value
crete sngnal via Signal Cable 82 jn step S210 to, AC

IFH tatmnepane 0% i} xebpnstostersS 129 tashedk whetheriinad yarigtjon is still

a‘?ﬁ‘_vﬁt@&‘.&f ﬂo&f f85athod RAVESs @fif ac 1(/5 N &1269nd g@% b repeated for

Unit 80 continues to receive Its ower -~ from the A

angoiD@ nRmitoeing exf mmnavamlfor S&afl©3t WiheACatiativatis Beteeted in S300, it
Unit 80 is mainly used

tch 5. Co | . .
Yy S SE1D e io s e b apelog sindde bl B! Signal Cable
(BB Showvah Fad, 1195 Dr b RofXt LR tﬂe%@&n\ﬂ@@ﬁaltc}aﬁm%ﬁﬁ&aﬁfgih'tp%g cgnot shown

not operating 1'n Power Stability Zone. Contro
ipdbig. t14) to apdxtamiabAS wae@fﬂoarwdhatlmqmn@ctad ththe dennt pawer cables of

[ d m val ye CQut put_ Sha
folfe MM BRI HEACTRoBNE o lef Py 8 rduce the pover
supplg e Bﬁﬁﬁ@ﬂo%r@@ iA Yedpbnset 16 heIba@ varidtions. A€l theh herufRENb step S120 to
readl n of Shaft 51 and derives the speed of Shaft 4 1

erleqadi Yagigtion yttendigisHY agtivatede & Lagtyagiation button is still
I
S0, B kg o

%eestdmshcrhahd/mainMn@h is still activated.
Load-variation button is still activated, st eps S120

Gead TS B.sgenebly Op @s b ethol ©ensaitg thegp ot roif&@ pésehbhi@vention is
Shaft 93. When variation is detected in

I f
ei%%\éﬁy fs%é%?iﬁem&wt@é POVED BrelefeoGis grizen Wsh%n@#mby Gear 91.
Saafan %'f%ﬁh%lztlé’liﬁ‘e&g)}%%{#m OgQVI turh B} seconé& r?g?, Gear 93.

shown in Fig 4), or
Fxeiten fif) dogs inotusedhe eleetoicalsiutyut poweFofStatbd 2.t Theafiact that magnetic

Egd ernal, AC P our,ce.that i onnecte 0, the

SPER Sen AT ot B B oTarctriic g eboRAG i ittt e thppapart from
%‘&ﬁi -moRivE E6tct Rediell BE turh MY FBRS L4 DR AGUACE ‘4RI RIm excess

supply to Prine Mover 20 in response to the | oad

magnplin ﬂ@h@crowh@ hatiow @i gen Setweentlegpeach poletapddisedjacent Stator 42°s
%@gﬁ bﬁl%re%)r%dtv&y a‘%u({%{lkaﬁ rllclaigyet%‘lt 9 a"fafn%s grtelels abf‘sﬁ-lteldvc?ﬁe%g Dd &1rcu1t (that

ad-vartation
includes Exciter 50 and Rotor 43) for generating the Magneto-motive Force needed by

Rotor 43, and the other is the three-phase AC Circuit (that includes the Stator 42°s

windings and external loads) for generating the Electric Output Power needed by external
electrical loads. The establishment of two Electrical Reference Frames in this present
invention ensures Conservation of Electric Charge is preserved in each frame. Otherwise,
discrepancy occurs when the electric charges in Rotor 43°s field windings are less than

(that is, not equal) to the electric charges in Stator 42°s windings.



activated, steps S120, S300, and S310 are repeated

until the required rpmvalue for Shaft 93 is
we@siahsisshed and mai ntai ned. Gear Trai n AssenbP@T/9G208%/000028

a whol e ensures the input power of the present

invention is electrically isolated fromits out put

power. Exciter 50 is driven mé&hanically by Gear 91.

Shaft 4 1 of Meta-magnetic Effect Dynanp 40 is in turn
Indthe elimsrwbivhrfoldew leycdpy where the SontExtatquires Sghetvass dvstto express

use the electrical output power of. Stator .42. The fagct .y
Leplaee BE gRosSrar iplineen-dhe wiopd Sombyisy Qb Viridiiogs Uy Comprises
o othpiidinigh & el a1 ARERRIsive sBhdeCLé. toBFieEy thapresdaé bf fhe 9fited

t he magneto-notive force needed to turn the Rotor 43,

fepresybud 3ot te preclwiethe presenasior edéition offgther features in various
eﬁ?&@&%n{s%?ﬂ{bq%{,g}‘@{oﬁi r gap between the each pole and
I'ts adjacen a

or 42's region. Therefore, two
; - fr gt . . )
b Py B R op 8, LG sled
ingbe ertafuchgnedifcdting s endimpbiemerfts arcdnteadaddd beywitkin re scope of this
.43, .and the other is the three-phase AC Circuit (that
nVHi%des the Stator 42's windings and external |oads)
for generating the Electric Qutput Power needed by
external electrical |oads. The establishnent of two
El ectrical Reference Franes in this present invention
ensures Conservation of Electric Charge is preserved
in each frame. O herw se, discrepancy occurs when the
el ectric charges in Rotor 43" s field wi ndings are
|l ess than (that is, not equal) to the electric charges
in Stator 42's windings.ln the clains which follow
except where the context requires, otherw se due to
express | anguage or necessary inplication, the word
“conprise", or variations such as "conprises" or
"conprising” is used in an inclusive sense, i.e. to
specify the presence of the stated features but not to
precl ude the presence or addition of further features
in various enbodi ments of the invention Mdifications
and i nprovenents to the invention will be readily
apparent to those skilled in the art. Such
nodi fi cations and i nprovenents are intended to be
within the scope of this invention.Cains: 1. An
el ectrical generator conprising a stator conposed at
| east partly of a material having netanmagnetic
properties and having coil neans connected to an
external electrical |oad, and a rotor having an
el ectromagnet for generating a nmagnetic field therein,
novenment of the rotor and magnetic field relative to
the stator, inducing
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el ectrical current flowin the coil neans, the
el ectromagnet configured to generate a magnetic field

wo@RoossdssEi ent strength to interact with a nmagPer/862009/000028

field associated with the external electrical |oad and
I nduce netamagneti smw thin the netanmagnetic nmateri al
of the stator to increase eledlrical current flow
within the coil means. 2. An electrical generator
@AsfiRg:ding to claim1l, wherein the rotor is conposed at
| east partly of another material having

ggﬂe % %g%gg%lzﬁl,eg?rﬁ{ T %Eltgns]ﬁ%qa %tat@%oﬁlg?%cf dt ‘féaaltstellqa}rtall oF]a material

a hi gaeihg mmﬁg@u@ efdpeatislahd atiRgBoil h&aﬁ@&oﬁhﬁé@&!&td an external
material. 4. An electrical generator according
cl ai ﬁleztrwab}o@dnaqdwgotqr havingan elqcipmagact éorfg?nplgatmg a magnetlc field

satu
s Y, RO il SN At SSRSPAANApie o, pocin
has rkicaicabaetdns fowrid m]maacbﬂ ears| the efectrdmaghet comfigumed to generate a
generator  a cor?g,ln to cla 1 wherein the ma '

8 feldassociated

f1 ux TeAghsti¢ felg it eenefbiodnircE s TBPEEHE Beld associate
et aRRERE 'eﬁt H% @feb@ﬂcal%aa R ARt OhelaRREAARASwithin the

superl i nearl en netamagneti smis induced therein.

6. Amn@dtm@nehc alatgizhef dmecstatcado dmatpasg cleotrizalcvoreat Bew within the
claims,.2 to 5 wherein the other material is any one or

mor e °8# ®8Pfral 1 oy, Silicon Iron, Pure | ron, Rel ay

Steel ron equiva ectrj &8

Zgeneri B et aRRrRgY pisSufife by duish TowhfifD thE forgs composed at st
wher gh#ilytdTanbBcARReRaL havinBhH-ndtantagnid préperiies.

Stelloy, or a Stelloy equivalent. 8 An electrical

3geneng{ &éctﬁ@zﬂ‘%ﬂérﬁﬁr h&toditg BNElah 2 Cthad bffer ateRiabhas a higher
wherein the ot mat eri al and net armgnetl c materi al

r es pawAgheiés perowsabitifstbam theanetamagesticavpienialm t he group
conprising: Permalloy and Al nico V; Permall oy and
4st el mgyele@cal @snerkiop accarding\nelaisn Y wherain ghsrothergpatenial has a fully

Stell L

St el |S%§Iat?§1 Iina egt%glél% H%\lcﬁln%g%e\éhﬁ H)EE\%Pétﬁ%r%Pthe naetamagnetlc
St el ntferiahod tmnatdtmdras eipihndadretitmandhcad Bteeélh oy

equi valent.9. An electrical generator according to any

50f  clagi éfecticdl @efleratoh etodiding beclaing U vieraie theahigheti® fluk@ensity and
rotor and_ thereby the frequency of the éﬁenerat ed

el coiEBgic BelsERmet PE s He-RaERDa RN g f therrigiepiporeases
not Wsﬁﬁﬁﬁéﬁﬂ&%&qﬁethﬂgﬁ%bﬁ% HaudEd AER@et i sm

6. An electrical generator according to any one of claims 2 to 5 wherein the other

material is any one or more of Permalloy, Silicon Iron, Pure Iron, Relay Steel or an

iron equivalent.

7. An electrical generator according to any one of claims 1 to 6 wherein the

metamagnetic material is Alnico V, Stelloy, or a Stelloy equivalent.

8. An electrical generator according to any one of claims 2 to 6 wherein the other
material and metamagnetic material respectively comprise a pair selected from the
group comprising: Permalloy and Alnico V; Permalloy and Stelloy; Silicon Iron
and Alnico V; Silicon Iron and Stelloy; Pure Iron and Alnico V; Pure Iron and
Stelloy; Relay Steel and Alnico V; Relay Steel and Stelloy; and an iron equivalent
and a Stelloy equivalent.
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within the nmetamagnetic material of the stator 10. An
el ectrical generator according to any one of clains 1

W 2009/1368br ei n the stator is a substantially hedT/662009/000028

cylinder with the coil neans provided at sel ected
| ocations on the interior wall thereof. 11. An _
el ectrical generator accordind2to claim10, wherein

the coil means are provided in |ongitudinall .

9ext eAdialgpircabeenerapraagoiding tecny of elaims 1 jm.| Whsreinilee angular
hol | i r. . tyical j

5! LA AR ot B AP i AP R R o,
connggifes Sbsrantidlly @asantaictwihdtaidiag thedndudtioe of mefanfignetism
sel ected phase. 13. An electrical generator according

to cWihi the mgtarsagaetc materighef e statde coi|l means

conprise parallel, insulated, untw sted, thin, and

18 r cAnglecinicsb gengsater ansarding fotany ope Afclgingsek to b Feiessin the stator is a
Wi t hj ' inal) V. enghi ' .

that " DebhBal P Bl CpBRs Wil B S5 e s tadd bt BoHBOR Rcations on
f | uxtheldteribnwall dek¢ofcal generator according to any one

of clains 1 to 13, wherein the el ectronagnet conprises
11.i r sAnafettréat gartbratbasebidingato| cJai®py sderepaibe o inqaot &ie.provided
15. An electrical geperator according to claiml .
wher & langifdinaliyextongding Sote fosmed ai thednisrionyal of | ﬂlaﬁwﬂow cylinder.
applies_a uniform beam of magnetic flux fromeach pole

L AR SR o SRR ETo SR 5. G EH P TR B peratvely
beam yhenel 86 af £ %tﬁexla@e MieEVMBHo &t @Y asbiRBted phase AN

el ectricity generation systenfconprising: an

| echri . ' : ' :
1., °SAh/ofR AP DR O acBORR Mhidn IRPLIAAE 20 bl B obil means
ener epmprisetfaealiel, dutuiased gnetistad,dhing etdbeiraddr cersersggtianal multi-

the rotqr,. said et i nd. nechani cal.. ener bei n
suppte igSine TR e RRRREBo Rt o dn 2 Bahier that cach
el eclyirk §Pdubfetiddadta Wedah MBHetRy e generator. 17. An
electricity generation systemaccording to claim 16,

14her ghR1dchfsal BéietitorSitRRdh T8 AR 0fO BPELBRST t0dl 3T Rhefein the
anda belt assenbly operatively connecting the rotor to
t he ¢lettenmagnet comprisesrbrst and sscond diamstrinallly eppeped pairs of poles.
transferred to the rotor via the belt assenbly.

15.  An electrical generator according to claim 14 wherein the poles have a cross-

sectional area that applies a uniform beam of magnetic flux from each pole when

the rotor is viewed in plan, and a uniform plane beam when the rotor is viewed in

elevation.
16.  An electricity generation system comprising:
an electrical generator according to any one of claims 1 to 15;

energy supply means for supplying magnetic energy to the electromagnet
and mechanical energy to the rotor, said magnetic and mechanical energy
being supplied to the generator independently of the electrical current

generated by the generator.

17.  An electricity generation system according to claim 16, wherein the energy supply

means comprises:

a motor; and
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18. An electricity generation systemaccording to

claim 16, wherein the energy supply neans conprises:. a
woredoen3esemd a transm ssion assenbly operati vel BCT/SG2009/000028

connecting the rotor to the notor, rotating notion of

the notor being transferred to the rotor via the

transm ssion assenbly . 19. Ad3electricity generation

system according to claim 16, wherein the energy

suppl y neaheltassgmlily eperativelyp tamectingytharotor ti the amt@ntsitgting

operatively connectin he rotor to the notor,

rotating ﬁ%{q(’&r& e1R rﬁ?ﬁ?’@rnaﬂéﬁreﬁﬁgfortgﬁﬁtgf Yiadhg belf ggembly.
rotor, via the gear train assemly; DC .power source

18r i vérh deotieiey %"é’&FaﬁPPa?Vﬁe%%%ﬁPé;to pheLs @ﬁ%ﬂ%ﬁ? £rgrey supply
or apswhi gg}g][gﬁsrespper atively connecting the

el ectronmagnet to the DC power source. 20. An

el ectrici taxn&%%%lgti on system according to any one of

clains 16 to

urther including an adjuster for

connecti ng &aﬂﬁnﬁ@ﬂg‘glass%iitﬁgy %%erat@@él’ﬂ; conbtihthe rotor to the motor,

transm ssi on asse

€ notor so as to overcone

i nertia ototatinvginotiopaf the mietor bejng irsnsferest tarthe xopor vda the
An el ectrici %%is%ener at on system according to claim20

wher ei n t {é"
l ectiyel di .th t t d, f :
he D) HectEGBETITatig SYStEm A FOIBELD SIS |G BFfoin the energy supply

1p

oR gisepd

% clutch that is configured to

asseghl)s cdprids; €l ectricity generation system
according to claim2 1 wherein the clutch is a single

plate cl utghhtorR3. An electricity generation system
according to any one of clainms 16 to 19 further

i ncl udi ng ;35040 %éééﬁb%&péﬁ%ff{/eﬁfcdﬁﬁle&ﬁ@&ﬁ@ {mblytottﬁ@ﬂfbtor, rotating

train or transm ssion dsse

or ensuring tha

nmovabl e pardtionaf¢hd motor heing transfertydh tnthe rétat viadle gead tran
snoot h out a%}grk or slack encountered during notion

of movabl 855

.24. An integrated electricity

generat i ogD%é(st em conprj si na twWo or . nore é)nQbelg];agnidvel y

20.

21.

22.

23.

power source driven by the gear train ass

arelay switch or a Switchgear operatively connecting the electromagnet to

the DC power source.

An electricity generation system according to any one of claims 16 to 19 further
including an adjuster for connecting the belt assembly, gear train or transmission
assembly, to the motor so as to overcome inertia of movable parts during system
start-up.

An electricity generation system according to claim 20 wherein the adjustor is a
clutch that is configured to selectively engage or disengage the motor to and from

the belt assembly, gear train or transmission assembly.

An electricity generation system according to claim 21 wherein the clutch is a

single plate clutch.

An electricity generation system according to any one of claims 16 to 19 further
including a counterweight in the belt assembly, gear train or transmission assembly
for ensuring that movable parts are in static and dynamic balance and to smooth out

any jerk or slack encountered during motion of movable parts.
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connected electricity generation systens according to

any one of clains 16 to 19, so as to increase the
we@k@etsisetl out put of a single unit. 25. An i NPEH8GE2089/000028

el ectricity generation systemaccording to claim24

wherein the electricity generation systens are

cascaded in series. 26. An indegrated electricity

eneration systemaccording to claim24 wherein the

Zgl ecAniietegted elestrigify@enerptionsysten eorgprisieg tejor more operatively

£yt ebseed ARt SEPAR Rk bl S e Mty 16 0 10,0

genessabiifdtesy MedlBetdé obPUNEEL Sidglerinktot h series and
paral lel. 28. An electrical distribution network
25.ncl peiiMegaRd eRictritiySeRérafibd syitdny a@RREA@I0 inSY4s vRe®in the
according to any one of clains 16 to 19 configured so
as t de@rioly erncprsinn sysenp prcicegcaded Betesigt.-ed parts of the
el ectrical distribution network. 29. An autonotive
2@ngi An intagretedietrgtrisily gsnerpioresysteat agdording Wetappibywherein the

acc Oél?étﬂ%l@f g%ll%@fiog g?satg%% glleac!oﬁﬁecjfe(f R r?]aﬁalleﬁ 0. A marine

vesse ng an not1ve engine according to
laim 29, 31. el.ectrical geper . ohdi
2fne B ipgity e Gahsrifon ARRELAQhHALE Gk S Vherdiine
et agregitieity SehevdtioRispstée arRbanagsiEhibotsiies aed pakhlldlhe
stator conprises an instantaneous five-stage process

28.0 spfkiceRALGYbaneh sahefiericling e store bRefricits gkneration
current flowwithin the coil neans. 32. _An electrical

gencVAleBIs ageQraingita gny enepiglaims 116 8 canfigurgdso as to provide power
i nst . LY€: : : | : first
ot ag s A8 G farkd S8 prpE e R TR R0k
| ec ] : ' aRd- Giho t

2% or 2 SRR bR Hichidhll F H e oVt Rl Bt S} it to any
t he ateadf@igima 13eddnd st age, wherein additi onal
magnetic flux fromcurrent flowin the coil neans due

30.0 tAengpiresesebinofudidprareatt@notive @igeetaccarding to @bthim29.
directed fromthe rotor to the stator; a third stage,

3Wwher &n eleshipabgdneratdrinccdriimyto bay dbhe of claitmdetoi 1ot veharein she induced

\émt : gwtsthap@gﬁqe adqc{stgl:}‘?zp | %%ﬁé@%q%%ﬁc? q%gfféxelglo&d thé é)ta{o? E:ymgrises an

instantaneous five-stage process to spontaneously and coherently increase electrical

current flow within the coil means.

32.  An electrical generator according to claim 31, wherein the instantaneous five-stage

process comprises:

a first stage comprising a typical Faraday’s Law of Electromagnetic
Induction between the rotor and stator wherein magnetic flux is directed

from the rotor to the stator;

a second stage, wherein additional magnetic flux from current flow in the
coil means due to the presence of the external electrical load is directed

from the rotor to the stator;

a third stage, wherein magnetic flux from the first stage interacts with the
additional flux from the second to form a strong resultant magnetic flux that

is directed from the rotor to the stator to penetrate the stator;
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is directed fromthe rotor to the stator to penetrate
the stator;a fourth stage, wherein the resultant

woreagnasises field fromthe third stage 3 causes PEESG2009/000028

mat eri al of the stator having nmetamagnetic properties
to enter a netamagnetic state and rel ease additi onal
coherent magnetic fields that #¥igger sinilar

em ssions in other magnetic atons within the nmaterial,

resul ting #fuithstagsnghereiarthe tesulians meagnetimfeld ficm flieghigd stage 3

bei ng gene 2ol Lthin the materj.al: and
fifth st agéea?lg%ilel%e 1eﬂaﬁé§t15h¥ rS%(l)é%()é IT% lg%ng?tatg%ﬂ]ee}lg H?Opeﬁlesz%‘o enter a
magneti ¢ fmelatdtmggeaiatat et wldabé addifienadrediedémimhefid'Selds that

stator in stage 4 is transfornmed instantaneously into
a strong ciieeEimilpgmissionsia othar magngieatomsvithia thermaterial,

via the appligas! /E[mgr ' . . ri

gener at or ‘accor Fﬁ%sﬁl cl-aim fgh%/\r,g%%r%%% e{lﬁgegfgi%f% ﬁ@%ﬁémted
ar e oper atimm¢diatekyrwiddh ¢k materisl; tiod | ndependent |y and

simul taneously generate alternating current of two or

mor e sel ect fifth plags eeherdin tesong ®eird of Wohadént idRetic fields generated
correspondi Zﬁter nal_ el ectrical |oads. 34, An_.

el ectrical W’g]gﬂ 'iené]c‘{tléh_ BFALT ibstagt Hh tensimeed instantracously
spont aneo Liﬁtoaa[‘ﬁrcﬁl%'&ﬁfr@ﬁ{tﬂdv@ﬁf 8961l Heafil GEMHE 's&'?drlv)i/a the application

=

current flowin the coll neans is iInstantaneous

st opped byofdenpereisdiawng a rel ay or a Switchgear to
term nate the electrical supply to the el ectromagnet
ot wiAmelectnigalrggnentypoiangprding éorelatm 42 vheesin tearoil B&ans Are

electricit ener atj on stem accor di to any one of

I ai Ay Rt soars 1 mdenendienty sndrmlpnshsly spprate
syst elfefifatihf ctiPer BE v b MO belRRA phafesTRt&BbRR to two or more
variations 1n external electrical | oad when the system

i s neprependingeytanal glectigel logdabi | i ty Zone. 36. An
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35.  An electricity generation system according to any one of claims 16 to 27 further
including a control unit for system start-up and shutdown, and for matching
variations in external electrical load when the system is not operating in a Power
Stability Zone.

36.  An electricity generation system according to claims 16 to 27 further including
respective additional belts in the belt assembly, additional driveshafts in the
transmission assembly, and additional gears in the gear train assembly, enabling the

motor to drive two or more electrical generators according to any one of claims 1 to
15.



