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IIIIIIIIIIIIIIIIIII% ‘WEMM&IIIIIIIIIIIII Field of the Invention The
present inventi notors which are used for generatin or que
. and generators ed 5 for generating electricitySt @A@ég?&ﬁ%d of

the Invention A typtéatelectric notor consists of a stator and rotor The
operation of an electric notor is based on 10 t

e g ot oweepcorvie o SN

determ nes t h&lf pbemet s poles and |ike magneti c pok@moxepel

and opposite pol esattrm lléséﬁm SR L W 64 d Se d YtEB Qﬁééé/ré?adrlleéht@;ee

field structure %abllshes a, const ant nagn %IC field in the notor.

Typical |y t he*ff ‘S ?cg?’?%ﬁfﬂti"%ge%t‘a%?%ﬁeﬂ“ yIPRFHATRE ‘ﬁ]&bﬁ]ét%rﬁhﬁlﬁﬁdare
called field fegnpéseratiing ébeatetlchtyequal |y spaced intervals around the
rotor. The r O} OL1 OF o 3L &, Ly ﬁ&gﬁéy gon5|sts of a series of equally
spaced coils Vé}t%‘HTE_H%#EE¥U_%E—EﬂETgT ed to produce a nagnetic field and
thus north or south polkstypicaly «kepinic tthetenitensirtyichbdatéeator and
interacting npggetic fields of the rotor and the stator produce rotation of
the rotor. To ensure that rotation occurs in a single direction a
comutator is typicall yTR®MRR¥REAID FHABEIRHIF I IUfOE hed RR#d ?t he

rotor soias tmsrwgecilheld'tnsetmnepécthfccaﬁf:eéh&taﬂ@i—b@glhta &bracetbs. |If
the direction of .the current was the rotor_would rotate in one

t
direction andPTRERCTR 2 RAIPEELG; Egﬁ}{lbnt %f FECGEIOR | O£y EFETSRE r bR aRPon
could be 35 ce)htpd:er@dagﬂ'e'e:.abwehdescalmibmfyxpifeeéeaeﬁﬁ‘:.mbotheAC not or s

I

reverses its direction In r a typrca
i nducti on not#rdtPRPPHibe R%%BHOEHFFQQF connection to the external source

of electriscity. Al ternafhdOs€adLNihidoWs o iig I&aﬁs&léﬁelﬁém
stator and produces a rotat] netic fjel h|s regnetic field
i nduces an el BtT1FEUERr PRREP fﬂ ]Erlra ?‘O‘E%‘T‘SF%%EIIE‘?‘%thC aﬁb?ﬁ&r"?rablﬁﬁt ic

field. This imseteed magnetic field fromthe rotor interacts with the
magnetic field fromtheslalof; FaUsl Madfed € £00P8 1@ dddblished by
permanent magnets which are called field magnets and

20 located at equally spaced intervals around the rotor.

The rotor or armature typically consists of a
series of equally spaced coils which are able to be
energised to produce a magnetic field and thus north or
south poles.

25 By keeping the coils energised the interacting
magnetic fields of the rotor and the stator produce
rotation of the rotor.

To ensure that rotation occurs in a single
direction a commutator is typically connected to the

30 windings of the coils of the rotor so as to change the
direction of the current applied to the coils.

If the direction of the current was not reversed
the rotor would rotate in one direction and then reverse
its direction before a full cycle of rotation could be

35 completed.

The above description typifies a DC motor. AC
motors do not have commutators because alternating current



“An electric generator is effectively the reverse of an electric notor.

| nstead of supplying electricity to coils of either the stator or rotor,
the rotor or armature is rotated by physical forces produced by a prine
-nmover. 15 In effect a generator changes nmechanical energy |§ﬁpgﬁéf§6d§ cal
energy. Summary of the Invention The present invention is alne t
providing an inproved rotary device which operates with inproved 20

ef ficiency (Tolus} Qr%%yggsc%g% 1%9aknd%%% g%& ces. The present invention
is al so concernad rOVI or ontrolllng a rotary device
which is able to geneF&reaetwpucaéahcaméﬁer suchaaecap déndnggioncmotdrng to

the present ¢hjaveRiticdn Halleh® 63 ree tPicRHNERd i3S Xo! eMel @5k te2Rk10kL0LLPG e
rotary device, the system conprising a controller _and a rotary device,

whi ch” has ao&t 2i@ctFigitadt-or AlheEna; nﬁhé“&&ﬁFFoFﬂewsl§rEHﬁﬁeéﬂé&dto t he

rotary devi ¢e@ille emm&m@ s&ﬁk@&landobrbhﬁc@@tarrodatuﬁg maghether giglahe
controller | ada to 30 erlodlcall erglse at .l east. one energ|S|ng

coil of the tolgﬁégF t%ﬁgnet}g fle 61 %3 S%Farfﬁy WRFER™Endlces
the rotor tahﬁom@m@n reguditigige idi moothenr madnwhepeﬁneﬂﬂe controller is

sw tched off so as tOTﬂEseEﬁEQEéa hQ@n@@?Egkﬁbﬂﬁ epbh whAen-gther forces,
being forces other 35 than those resulting_fraomthe energi sed energising

coi l producénéeF@§&Pt&HFhf6P€emﬂﬁF€ﬁan5&Gé§ ES5P® the StatRE FBRSEREN the
si ngl e To r ee¢hieORotorbttl Mayn2003 - 3 Preferably the controller is adapted
to energise the energising coil for_a riod durin E gﬁe resul t ant
force fromthe ot her rgggcggig ?SnF5$§P§ fﬁeeFSFgFlvﬁ Yh&“BppB¥FtEe
direction, wifersbelektrior vetappl i Sdshhpathefsseppiygisgnglecitikiotéycooes (i s
greater thaglihhe RN b §%acHIC EOULQL, Oknb rBEBECLALImAdApLE] (0

switch off to de-energi se the enerqgising coil ore the resultant orce is
zero. 10 ThéBCGRFFGPﬁePYpP@V@ﬂ&Bﬂy P§°&6a9?@éuFGdsthéhPﬁF@etQOHérenerglse

the energising coil foen arpectod gehergtbbechefigbbanbch@htalSeRgegy and to
al | ow back ENF |eg EF&%%ﬁother forces to urge the rotor to rotate in the

singl e diredBtsn e *P&SYFrant force is zero. 15 Preferably the
resul tant fgumeaexclofdéehef dnyestdonsi ng from back EMF. The energi sing coi

Ty be adapted to be AergkasdnbyshDenEonhr ok! Siablr uoh; 8y PaSS! M ned

angle of a conplete revol |on he ro ernative
ener gi si ng &oprovedagayesy @GVBGeeH@#ghsQEGE?tPHeWééhtFEPFeVeﬂor a

predete2@1n%@fE%&bﬂQyOthbEEeﬁoEoeéehvEﬁEQBHEEOBoQBr&thVQEQE Preferably
t he/ each energi si ng %ﬁ I's energised nore han once durin single

revol ution (cycle) of ePESsFBFanV?ﬁE}EECHSO? 8¢ F%ﬁEFrB%@ 8ﬁ5?g|5|ng
coi l nay bepepetigingd acagpl temnEoirheohezuvllilany aorceaappﬂeeSca whieh is t he

oL or 1Dt R0as bendilee! 90- T1eL8GNA0K 2l RAAERECROELYL S N0, CO!

may be 30 energi sed®b eriodic pulSe a e con er The
periodi c pul ses are pferergbng &Pl tbe PhessahelsvghthherEEﬁ b8 sel ect ed

ones ofzd hepeneided BJsyakkn 268 @BﬁEQbQQQn&hQnﬁﬁééryhaebQée|t&HE force is
in the 35 opposite direcgti,on and the or a period | ess _than the
93 tem comprising a control er ang a rotary device, which
has a stator and rotor, wherein the controller is connected
to the rotary device to control rotation of the rotary
device, and wherein the controller is adapted to
30 periodically energise at least one energising coil of the
device to create a magnetic field of a polarity which
induces the rotor to rotate in a single direction and
wherein the controller is switched off so as to de-energise
the energising coil when other forces, being forces other
35 than those resulting from the energised energising coil
produce a resultant force which induces rotation of the

rotor in the single direction.



-period during which the resultant force changes fromzero to a nmaxi nrum and
back to zero. 5th May 2003 - 4 According to one enbodi nent the stator
Jas the at | east one energising coil. The rotor may have at | east one
‘'magnetic field generating nmeans which is able to generate a ' éield
5 which interacts with the nmagnetic fielsl generated by the/eac nergl si ng
coil when energised, to apply a force to rotate the rotor in one direction.

The/ each energi sing cQiJle fuahAlakine A0S & rI%g'&%tab(i:e'dmt%r qﬂteégg_s@eans

which is adapted to either repél 10 or attract the gnetic

generat i ng r%%sen%cﬁld?ﬁhg’%l &5t He PR hBHng H@‘%Fégﬁ'é’fq crq‘%ﬂiléﬁittt i on
means is adadeie tﬂl-cﬁtt ttf}%?toﬁHEt ngRedd adiLltb gt ivhe rf&adbs: ih&he
magneti c |nteract| se 15 ferrous boe% ody of

anot her subSTERES % ’a‘?’%lréf@{%rﬂ & t L85t ARRG 2 magnetic
field geher aineng:raaargs crm;ﬂ. lrev e qrewersa e gma;;rtar tﬂm)n'a:jreetnecadWaeﬂact I on
nmeans may begndron 20 core or a permanent magnet. Preferably the magnetic

field generating neans conpri ses per nanent magnet, or menber attractable
to a magnetised body. Th?ecé’tné%r@rllyﬁreflér arefexapa i §é§PéEe|§I fFoalsmwd e 25

ener gi si Ng GHf T\ eheAGR e Wb A% i) Yol IEHEFERREtHS i A®dnt S
preferably 3n el ectromagnet. Preferably the or each energising coil

i ncl udes t hé Hdifnetd SR eraction means through its coil. 30 Preferably the
rotor cboprises a plude topntfrodden pzmeabllyagmehﬂapftieél ctogemilta:mi ng

e, SRR A L 0l W 55 £ Lot e

evenly space per manen y spaced perma nt mgnets nmay

all be of 33heheesurktasn afrqncya iEhezason|and gac ad Lewy hacke BMFeligdyeast at i ng
means may be,eRais R Pids widhllald B IBRINY Fotatedlih Mhe %316

direction before the resultant force is zero.

15 Preferably the resultant force excludes forces
arising from back EMF.

The energising coil may be adapted to be
energised by the controller through a predetermined angle
of a complete revolution of the rotor.

20 Alternatively the energising coil is adapted to
be energised by the controller for a predetermined period
of time for each revolution of the motor.

Preferably the/each energising coil is energised
more than once during a single revolution (cycle) of the

25 rotor.

The/each or at least one energising coil may be
energised each time the resultant force applies a force to
the rotor in the opposite direction.

The/each or at least one energising coil may be

30 energised by a periodic pulse applied by the controller.

The periodic pulses are preferably all of the
same sign.

The/each or selected ones of the energising coils
are energised whenever the resultant force is in the

35 opposite direction and then for a period less than the
period during which the resultant force changes from zero

to a maximum and back to zero.



- 5 Preferably the poles of the magnetic field generating neans are all
the sane. The magnetic pol es produced by energi sed energising coils may be
.the sane as that for the nmagnetic 5 field generating neans. According to an
-al ternative enbodinent an alternating pattern of poles for s@emagaisi N9
coils is provided. According to another 4enbodi nent an alternatin

pattern of permanent magnets is provided for the rotor. According to a
further embodinent ofaLBerBEASCEL bAYCHLDOAihRESLALOLENASy AnRLUERLI LY Of
magnetic flux generating neanS. The_magnetic field generating nmeans for the
15 stator nmkfaBé BEFnﬁﬁéﬁElﬁéﬁﬁeF§llPreferably the rotor conprises a
plurality of energisi maecethramdyahaommtaleasthﬁerﬁ&gﬁeﬂw bee2a
armature and the ﬁtator ée ﬁ a. field 'nging. referably the_ro
mmgnet | ¢ 11 GFRSBBRAPH, PRETFeARASRS LEnBPUroBh BomRR=ER: & FABPREAE: ZLapH y
bei ng DG or wACcbuinéertracthewitht thenmggeekdci fiteldcgeprratedsbyay be
energised b 0 n o] 25, Ac e
enbodi nment ¥RE9E%SPOEEFE%FQESQ gég egggggﬁgégﬁghgglonékg?#g&hg 8Fggadapted
to have a chPr&fptatgdtbedrPkerein Bpet AdrRESHERIc fiel d generating neans of

the rotor. The/each lmﬂaszaaen éﬁéfgﬂﬁyniecéﬂpaﬁﬂéﬁezf:é]@mr3Qnéi\@¢_i€_§0£'

energi sing coil. The/ e% I nduction_coi R b éhe energisin cgil.
Thel Sach SnBPGPEEAS (BEFRREYED HOARECUDLEEnSRCBARBEE Bte coSFEnRt DEPe
C|rCU|t1mmepebytcuaCEnthendagadtnn E5elliegenchathnggmeang.coil is output to

the output circuit. grggﬁ%eggegnggﬂgrs&h$ggiﬁg%g|£§€H$§%Pé§b€dapted to

rectify current |nduce In t I nductron co 31t is
preferred thEFeFﬁétFeétWP?Pﬁg1§cééPEtFésF°béF§FecthéﬁerméaehtEGeﬁgééﬂng
coil is enegghgggtgﬂgtﬂgaﬁgmer supply. Preferably currant output to the

output circuit 5 1is adagt to be used to run an electric devjce.
magnetic interaction means may comprise a

15 ferrous body or body of another substance which is
attractable to a magnetised body.
The magnetic field generating means may be a
permanent magnet.
The magnetic interaction means may be an iron
20 core or a permanent magnet.
Preferably the magnetic field generating means
comprises a permanent magnet, or member attractable to a
magnetised body.
The stator preferably comprises a plurality of
25 energising coils evenly spaced around the rotor.
Each energising coil is preferably an
electromagnet.
Preferably the or each energising coil includes
the magnetic interaction means through its coil.
30 Preferably the rotor comprises a plurality of
evenly spaced magnetic field generating means.
According to one embodiment the rotor comprises a
plurality of evenly spaced permanent magnets.
The evenly spaced permanent magnets may all be of
35 the same polarity.
The evenly spaced magnetic field generating means

may be energisable coils simulating magnets.



~The controller preferably conprises a switching circuit which is adapted to
connect the/each energising coil to an output circuit when no current is
_generated to energise the energising coil. 10 Preferably the controller
-provides a switching circuit. The controller may be a rotar§thsMay®003The
rotary swtch may have at | east one contaet -which is aligned with the/each
magnetic field generating 15 neans. Preferably the rotary swtch has at

| east one contact ali g%ﬂéaiﬂﬁtr%%: 3 gtomtﬁaéﬁ%{i’@ £ éegé- The

rotary switch may have the sane contacts as the nu of
magneti c fi el SPRRYRYHRG fpeapandre 28lbethg #8MPets in their preferred form

The/ each contact may hapge and¥ntdthid (1R rpERSAVEdD PRI drd ig&qght. The
rotary switch rFreferably conpri ses ad{'austa | e brushes %ic are able to be
moved verti caPt§FIDEIRGCRBHE BRE BF FRP aBIYe 1 2PeFRRh fPH: Fhe BRIReELS end

to a bottem efieldeyenératiivmgrméany. switch and rotor may be | ocated on
coaxi al central axis. Tﬂ__e %’P&ﬂ{oq éMatmr(fha nedrr{a%f\; na obfi:ﬁrg#@téarg on a 30
comon axi al . Preferably? e rotofr swtch 178 nounted 1h a separate chanber
fromthe rot altersatthagrattene efitpoleenforathe comeniisimgcobilasiadapt ed
to repel an agig¢eadamagnetic field generating 35 neans when energised.
Each energising coil may be adapted to be energi sed by back EMF only for a
predet erm ned period ofAcceidingtoRPERRT WRTimene p AERFRRFERYI peri od

preferabhy ocsattenhitef PotmfNeént OmdGieetheigi stovided! £66 et £be6rof f.
pocording (0 2 further, SOUSAAIED 4 ! RRcth Gy IBLALShOR, 0k g SERLSE ©°
i nventi on conimrvehties theusbatoofhaaraaplenzlivytdf magpehdat Elumki ng up
the systens d&éﬁéi-QEPn&b;%&nsFor exanpl e the current, voltage,
The magnetic field generating means for the
15 stator may be permanent magnets.
Preferably the rotor comprises a plurality of
energising coils and a commutator.
The rotor may be an armature and the stator may
be a field winding.
20 Preferably the rotor magnetic field generating
means is energised by an external power supply being DC or
AC current.
The stator magnetic interaction means may be
energised by coils operating on AC or DC current.
25 According to one embodiment the stator includes
at least one induction coil which is adapted to have a
current induced therein by the magnetic field generating
means of the rotor.
The/each induction coil may be separate from
30 the/each energising coil.
The/each induction coil may also be the
energising coil.
The/each energising coil may be adapted to be
connected to an output circuit whereby current induced in
35 the/each energising coil is output to the output circuit.
It is preferred that switching circuitry is

adapted to rectify current induced in the induction coils.



. 10 magnetic field generated, the nunber of poles of magnets for the

rotor/stator may all vary and accordingly wll effect the timng of

switching of energising coils. The rotary device nmay have a greater nunber

- of magnetic poles generated on the stator/field winding th hl,ﬁaxir)zdo@e
rotor/armature or vice versa. Accordi ng té& -one enbodi nent the nuhber of

pol es on both of these are the sane. It is preferred that the sw tching of

the energising coils “@ECQs'ﬁrQQQEEthEﬂahythgerSQEEEQLhErobéu%g aqﬁeted to

maxi m se the_influence of roduced Is preferred
ener gi si ng cBeferer &her paceRFd fnﬁFS\%Paéﬂ fPih &8pgresgisedeby &heurrent of
M ni mum dur apoeer wapphyduration is enough to maintain rotation of the

t d d d d t of 2 : f
bescri ption of the D aiFREETPPLFerPEaeBRoBaERLR Eoof PN bPEEeREEF RSNt i on
will nowbhe desedapsgdbyronde uisedx&wpkanoriny ediectricf desice.to the
acconpanyi ng draw ngs 'rﬁe""gbﬁlﬂi.-oﬂfg' %HE% 1aBRPVEo E‘E g§§ QGSMQEEEPEON

vi ew of arotary devi ce a contro ere ore n accordance wth a
enbodi ment ofifkeithwWhdchods pdgpted tehsrangctophel/efcts engaadedngol | er

shown in Fi geeg1lito3anFiogitpRit3 ciReWs ta whiede né @Wreknihe sCgehe@laltda £own in
Figure 1; Fi ure 4a sh a schematic view of a systemfor - 8 - 5th May

2003 control Fﬁ’?&gé'slﬁot e&@\fgd@"ﬁq §0ddrdance with the first enbodi nent of

the presemt invention; Prederabldly shewsoatsohtert peovidesoh bBWetchiahy

devi ce shown |l|}c§]1 ure 4a; 5 Figure 5 shows a graphical representation of
force versus angul ar position of permanent magnet ML of the system shown in
Figure 4a; Figure 6 shBwe gon&ricddeyf mpyubegmraphtasy Bwpbcheurrent versus

angul ar novement of ea%hep%6@39§nhwﬁﬁgﬂeha9fh&@etQE $¥abeMbaRowBnkd ki gure
4a; Figure 7 shows a graphical repr esentation of input voltage versus input

current for ¥hdRhcdi® adigned midhy Fhederch TRgRStiS fhelsy gepsratimsgure

4a; Figu® B8melfws a schematic diagram of variation 15 of natural nagnetic

attraction versus angu ar di sg ac gen%ggf a rotor ving,a,sin ger manent
e

h
magnet and a stator hatFRyeE> gfdi ﬁglgﬁll gaanﬁc%SF’agneB‘ with a
second enbodicwertiacef atlhenpdeserll:h itinee plerRneRity magne tshovs thegratiorcal

representation of 20 magaeteatleldivehshayAAAVbAEndi SakaCRIRRL,! B

accordance with the second e i ment present 1 nvention; Figure 10
shows a gr apFPE&RCtEp ASs &fvea LB et qfnméeé‘etllﬁdtféﬁlén gesesat inggmeans:

di spl acenent pefinghaa@ietanant tlmg_&e_rprlerfea%qr darae W th the second
embodi ment 25 of the p&g eachnggg%gg@ mgydhave a width that wvaries
with vertical height.
The rotary switch preferably comprises adjustable
brushes which are able to be moved vertically.
25 The contacts preferably taper in width from a top
end to a bottom end thereof.
The rotary switch and rotor may be located on
coaxial central axis.
The rotary switch and rotor may be mounted on a
30 common axial.
Preferably the rotor switch is mounted in a
separate chamber from the rotor.
According to one embodiment each energising coil
is adapted to repel an adjacent magnetic field generating
35 means when energised.
Each energising coil may be adapted to be
energised by back EMF only for a predetermined period of



-Figure 11 shows a further graphical representation of induced induction

el ectro-magnetic force versus angul ar di spl acenent of the pernanent magnet
.in accordance with the second enbodi nent of the present 30 invention.
Detailed Description of the Drawi ngs As shown in Figure 4a syO@agi2opst o the
first enbodi ment of the invention a systemis provided consisting of a
rotor 11 having four pernmanent magnets ML, M2, M3, M4 35 which are evenly
spaced at 9Q iy heyerpect to each other. The systemincludes a stator 12
consisting of threéee el ectro magtet energising coils A B, Cwhich are 5th
May 2003 _ g _ spaced 7 FResh Re itk Prefegphlds) 1ocguns atter
connect ed irbtﬁ:hféf‘zui Ltd\ﬁtﬂi'e ae:mugexfswr&dmhé%wmdrseardﬁ? switch RS1,

RS2, RS3. Each of the _contagts RS 2, RS rt_.of, 5 rotary
switch 13 having cont A% % k: % "‘ﬁ“soc’aé{ acea"ea/pe?rc{i}’ at 90 with
respect ®o aasneancg:as::em wtar,s ad‘&leteti)tm yamaccm tﬂlﬁelmg;tmd@h.eﬁdh

cont act brus#%ﬁa’]a&f oy edh g an axle 20 which is the same or
conmon with e axle of the rotor 11 10 Each of the contacts 14, 15, 16,
17 is special ly confi Fhred@nasenta iyegnsianAondeampdatgs (o mehezo of

nonpar al | el ﬁﬂmmi&tlm crforﬁp&ié:a&ghﬁam:@@ tid by teter ed side 22
whi ch tapers, outwardly f omt si de to bottomS|de 245‘15 The result is

that each cdHIEE1% r%ké"s U IR nF? reHR IR 4 PS5 10 the bottom
si de 2410ThendgnsttndL861$ldabjm¢mm,rrm&wl manhe:cadﬂ waldmtof endgnethe

contacts 14, , Uﬂ"ﬂ s taots with the
base. 20 Alt oug%g%@%tr?oemé qﬁ%{/\s aérrg/&1 SW t ﬁali%qqﬁgw ng a single
series of f®affednhttdre stlfmnELEPf 1‘6’1‘1@1#9)@5 R enFicEingiqoidisat or shown in

Figure 4a there woul daHe frafaiie deval@ aldly HavecR @Q@aﬁt@r Ghsfberob s he axle
20. Each contact djsc ul d have co tact%é;;or a 25\,%[ﬁ ctive one of the
coils A B, TINRKIGRU ST AHFTATEhLDHIRG Bhaker/ mgbtthAR 30 and

60 respesti via ytheA mtﬂs:ix‘,iammwtrurﬁ diheriopensdrs. of the system shown in
Figures 1 to 4a wll ort b i S b e
N&c%é: g e%t %‘ﬁudeé;é tt:h n%i&x%@e%f; E‘)r

e
magnets ML, M2, M3, mt i Al y al'irgned as shown 1n Fa with
magnet ML ommshqtzah(ﬂfe*é?ﬁﬁe)famlﬂh% sa;m-l A is energi sed whenever one of

the magnets ML to M g ald GRRELRRE IR ttrﬁnwﬁrczﬁn@r edetkglmi ned tine
after the permanent, magnet. has passed it. shown in Figure 6 coil Ais

ener gi sed byPRSFFLFFHPRICIDOWREGHR Lh "é?re"c‘f‘?li:'neo’tjr R e (S BHFENAS R ] he
rotary ao t cddapked tad mdvbBimP4¥)3xhe influence of back EMF produced.

It is preferred that the energising coils are
effectively provided with a pulsed electric current of
minimum duration, which duration is enough to maintain
rotation of the rotor and produce a desired output of

25 torque or current.

Brief Description of the Drawings

Preferred embodiments of the present invention
will now be described by way of example only with reference
to the accompanying drawings in which:

30 Figure 1 shows a cross-sectional front view of a
rotary device and control therefore in accordance with a
first embodiment of the invention;

Figure 2 shows a top view of the controller shown
in Figure 1;

35 Figure 3 shows a side view of the controller
shown in Figure 1;

Figure 4a shows a schematic view of a system for



-- to - This occurs by one of the contacts 14 to 17 being aligned in contact
with brush 18. At this tinme current is applied fromthe power source VA and
.continues to be applied until the brush 18 is no longer in contact with one
*5 of the contacts 14 to 17. For the three coil/four pole arg ﬂﬁﬂ?ﬂﬁ $f the
first enbodinment it is preferred that -ttse -brushes are noved 10 a“vertl cal
position where the width of each contact is sufficient for each of the

swi t ches Rséon8§31§QHgR§3rBQa?9 4@vekased Beﬁoiaaéée wobh"tRé Efggiotation
of the rotor this tiime the swtches RS1 to RS3 are open and no

nor e currenFmPS 6§FP§eP§dtP6 BR§=BRE 4PVEREIEBiIs Ato C. \Wen the current
to each of the coils Fsganetsbeghows 8 BoREmEbdAc i wiéwddiEethée nreeaty of the
coils Ato gndethhs 15, bagk ENMF aepresented by item2 results in current
bei ng mai nt §°R&a%i RA8¥EN 6f “tHE Eor'f¢ for an additional small period of

time aft®er the contacFégRes 50sRSsanregopphical Byepresertatiemeotoils A to

Cin the ab?%?c@@@%uk“ﬁn&ﬁ&% ﬂaés&@'ﬂoﬂe nHHHﬁQﬁxéﬂt r:ﬂi&ﬁétv‘f-%h ? Lpuer

amount 20 of input current to the stator an woul d be require current
was del i ver 8YSESRsBRAVPY IRoFEAETEORRE A to C. Table 1 bel ow shows the
resul tant force on theigeiere lshéws angetoés posi fto@nNsg¥dpidcofrapmeis M to

M4 for angul ar pl acenents of magnet from5 to 30. 25 TAB

ML5001000 15 BT B EES L PR BhEn BT DI L ERED C b B DNBE SRS RO S EAOERRE OBy
35CWMI0C™ 5CEBeCepE Eea0 BROCECISVEYguPeAdagshown when t he nmagnets of the rotor
13 are 30 rotated 5 a A Swk € anges from
a counter cl ockw se f%%@u %pgn% 5 % %%ﬂ%}é§£fﬁ;§iké%§%é§§&ﬁl PC|OCkMAS€

force from iBPHS SeltﬁseoveISUEanBBttﬁErFEBEIf%ﬁte¢6hc%°b% ¢heth®tor is 0

so that if tbeapgr geoesk aaeaﬁt inof:héhﬁyﬁeéﬁroﬂef‘ﬂg@fég-{@ﬂ in any of these
orientations there woyld be po ﬂesu tant, force 5.t0 ur he rotor either

cl ockwi se or anti cl otkSPER. & A8PRYEWA PREETRLHR 38 t YAt 1Me of
resul tart f ofceaapphiledagnethe abtnacagannsérauguémguﬁaspdhsphememeﬁtthe

rotor shows, §'98§8£d§hv§H%¥§ Q@Mé?g ge§¥8£8n9ﬁm%§@ ﬁﬁraaségéé 360

rotation of Cthe rotor or Wo Xperience Tes Of Variation in
resul t ant fbPEéHQVHaF1$§b¢eeme§9H8FFgu¢915:sh@mﬁc¢%r@¢nﬁeumi%bsaan

addi tional faeegdl EmBBELin@HtteerEét rbBenEOiRVest D&KW Se or anticlockw se
the rotor will not e able to %ﬁo continuously in either direction. |f

it is assuned that itFi8uH8s? 3OV ?o?ﬁf%h%?@; R e’ L&, %% hen t he
force st mugheoti®e Eheldouverens| angulae desplicahediorie adcshdameers from

0 to 15, 30,1 8n4Pheb8eb8nd eibSalRERYID: ! Bfic "POLEeFE i A0h P1Gh ] ON OF the

rotor.
Figure 10 shows a graphical representation of

induced induction versus angular displacement of the
permanent magnet in accordance with the second embodiment
25 of the present invention; and
Figure 11 showse a further graphical
representation of induced induction electro-magnetic force
versus angular displacement of the permanent magnet in
accordance with the second embodiment of the present
30 invention.
Detailed Desgcription of the Drawings
As shown in Figure 4a according to the first
embodiment of the invention a system is provided consisting
of a rotor 11 having four permanent magnets M1, M2, M3, M4
35 which are evenly spaced at 90° with respect to each other.
The system includes a stator 12 consisting of

three electro-magnet energising coils A, B, C which are



.Because each of the coils Ato C has an iron core even Wen the coils are
unenergi sed the natural nmagnetic attraction occurring between each nagnet
.and the iron cores results in each magnet ML to M4 attenpting to nove in a
-25 direction to the closest iron core. Wenever a nmagnet isﬁ§R$@Siéﬁ n
iron core the magnetic attraction is greatest and there is ggplied
by that magnet to nove the rotor either clockw se or counterclockw se.

Li kewi se whe Pq_s 0 y between adjacent iron cores,
there is al s%b%c%gfﬁ ?‘3 orce gr][]%%c\:li\}ll &%\t%riansl ates to no resultant force
being applied to the rBa®r ¢uik dath i is aonreated rigetdigrewit twiisth rmagnet .

As shown in Jdeuik egpel Jabse Joids nBxoel Mlﬁéh?ifésim\/!@é:b clpgkw se 5 there
is a natural” attracti'on hetween the nagnet and iron core of coil Ato

pul | the magnet M in ERb R e"rh‘?:I“ift"k‘%:ﬂ%"eg cﬁfr &ihoRS4+ Rhh a%a Rawhtof

forces &5 - alzro&fyl\@me&ﬁmaum&vﬁcbbyoﬁmﬁam rmeg,neies VT ewisidh | £ &nt
to overcone the critract on b;& ermnent % the |r n core of

coil A the rtdt al‘f‘i"_’(ljrstlil-'l mana e 55 e\f:e 1% \7‘ XS shown
in Table 1 the angul arThpo sfaany cﬁwntttréi dtheirs rmgm;tcted\/ﬂﬂt@ Mbntesmits in an

overal | couni@lgiedHCKaV SEo r 94!l { @hohPE&E od CarPVEERO B LIS &ieSi tagd force
it I's necessary to produce a pole at coil A of like polarity to nagnet M

10 and thus ?%I°M"%¥M‘§Pf‘l’b‘?ﬁc‘i}i‘? %lwgh’iﬂﬁ T gife 5 the strength of
the magnetic repel | i ngEadH i tied WRSItid 14 ,andk I\/[u_musm hiss BfddiciaRt to

overcone the_ re ulta force ur th ot,or count.er .cl ockw se. 15 A
current coul % %‘bﬁcﬁe‘ﬂl?% Fhe 1936%% :'Af?% lénpa’nd[ﬁng ST ENt of 15 of
magnet M, tmarallq:?s pid¢wreonsistingovf A Peraighyisiete oy 4wt 42, 51',
50" angul ar %ﬁ SR P23 RN té.\ﬂeré%@am %ﬂg £ Sl (0 £0143 Até or

this period angul ar d| spl acenent m ni mum 20 "anount of" current is
applied to RRFtomiside R4-to overcorre the resultant force counter

Z: ?ﬁkw %e whi cht otccur Srlilfé)rrébdl(lbja.i Qﬂ‘l—Taﬁﬂgé%c%f dﬂnﬂc&fl?hﬁﬁﬂedﬁedw_et dN'[Li

ough currge 0_Ccoi e appliged for longer an i s, period i
has begn di s"é’o‘i)%‘?é?‘ﬁ%q I?St}é'i)p’f‘gé)rﬁ"g%ﬁ%n'ih?g? Ot 34§ Af 2 back EMF
is induced in coil A Vithelbrahls 18 itsheablepuisibee rcorece mmmm magnet ML
by coil A EVOIY {id®: “&é)fc&g%é@%r'fé fi\%,oti;sng’ﬂ:[ » ieg”k?:ije Y Japii 41 COI |

A coil A is energi sed I spl acenent of that
magnet . Thusi@sitsieamstanti eertadt oktlertherkrsap being applied to coil A

al 0 10242, 51, 50" aAfhdyH Fhoirk 1 iy s%é%h@&'ot@ry aAcrang 270
to 282, 51', 50". Asim svmtc atternlsa | s and
C For examdte i 13 RS T SH AR Thet Ho A Do mokitd S0 1 wHARF | ¢
has noved 4Zhélthréd) 'cadill &ty sﬁxmllﬁﬂﬁgmr@ sk wédh ewoulenied M3 has
moved 60 to ég%t be preferably three contact discs on the axle 20.
Each contact disc would have contacts for a
25 respective one of the coils A, B, C, but each brush for the
other discs would be offset by 30° and 60° respectively.
A description of the operation of the system
shown in Figures 1 to 4a will now be set forth below.
If it is assumed that the magnets M1, M2, M3, M4
30 are initially aligned as shown in Figure 4a with magnet Ml
opposite one end of coil A, coil A is energised whenever
one of the magnets M1l to M4 is aligned opposite it and for
a predetermined time after the permanent magnet has passed
it.
35 As shown in Figure 6 coil A is energised by
contact RS1 providing an electrical connection through the

rotary switch 13.



.- 13- 5th May 2003 51', 50". It is preferred that the rotor has a di aneter
of 230mm and that each coil has a resistance of 6.8ohnms. Figure 7 shows a
..graphical representation of 5 input voltage versus input current for a coi
-resistance of 6.8ohnms and for a four pole rotor which is 2¥RImay2doanet er.
The exact timng sequence for sw tching,goi.ls on and off will vary
dependi ng on the paraneters of the rotary 10 device and the controller.

Accordingly by varying.the in ol t age resi stance,and eral

i mpedance of the inpu?h&Frgﬁlngo¥Ye88% ESI?hFhSOBEPS?FOﬁ4ngiﬂz B a
coil nust beltgneddioncanthctharigd bitishnlffact Athebd satémeneuriaatois which
can change i e n i t a me of these
are sunnarlsg 1bggL%?°T %%% % SEET%gh%gglgglggdi%gﬁgghhg eggh§?ce of
materi al us@PPidedn uasidt thet brysbhd 8sigt o0 ilepgesoia, cPRsagnwéithopnet at or
iron cores a%d thikeiconRasitlsi AR kg a5 . mell as the physical size, section area
and shape of the statgr i%ﬁn 8res r. The g?zsical size and_magnetic
strength and shape 25°8fF tH& g F§F|§8a ZéPHﬁnB nBEhePFEmBBhy°CEstR8nt ai ned
i n the rotofirske embolddment [ddal disi peefeerednehatmapeebrastiebodiresmbeitg
contai ned | ol B ededtar! BRSAQNH QL 300 GHAELNG0RaLABANRL:! B8 USe Of
all Iike polarltles 0 manent magnetic bodies or t of al'ternating
30 pol ari ti exffdciens 5@?nﬁﬁ§ht°ﬁa@ BritchessRsSdy aRE8R enfl RF¥Retphiei cal

si ze ofy4 hecqeised QQEHQ2PO§1iIOQQd“OBEOtﬁQerééﬁéfﬁnl6£WEHQFE$§Qr ihe type
of wire used to w CO|é§) sych_ as cogper silver, alunlnun1or ot hers.

35 The shap&fifd & Fl&ﬁmﬁré SHitRReR; R §°wﬁﬁé 3THCAPEE RBENRC squar e,
triangul ar, moeet zogtreat dsddellhersed he angbeneobft thescandlsl ayesscwound
onto the cogh, i”@he %hQr¥h¥ %Qoi hléf %%QS%8E§9t18hQE Eﬁgkatéﬁﬁe t he
met hod of w nding onto Fﬁ a e W nding,

doubl e MAndbﬁgksﬁﬁi dﬁrééﬂ#@ﬁd é@ubﬁéhwpﬁdﬁhg Gppéglﬁetélﬁeénﬁohhlseft to

ri ght cwsvlgacke@ﬁ@,rbake@@a%%a wyndbeﬂ,zWQeEhiasthﬁ ahevend sxapgl es woul d
be wound onto .a si.ngl.e . coil hol der is._can_be controlled

by the | engPRigEatREdIiPcEREY PFnﬁHF)CBEEEUFP§nFn(8ﬁdéﬁa°Eﬁ} gPfLberi od)
and/ or the pettibd odf tihe atigekrythel cagetavsedREQL S8UpREY abke spahed.l1l0
coil(s). Oher variatggn de_t easyst ude the
followi ng: a. The coiFg gg%ﬁg 8nﬁggtg§ ?ﬁ ge??es XE I%ﬁév%rm%%??%s
paral | el . 1%his. rptorsldnkpnnwheninducedr th/ gguaheawahgenﬁnwsroamphat

per manejd ”EQnghiu%r%u¥§@ﬂt'%otQﬁerQEQEth%haﬁVQBuTHnﬁgr§eaﬁlP€&n§@ent
magnet s are necessary, but not necessari| Xgeven numbers of pairs of stator

toi l e posit FYKEEDEnVRRcdeLiVEFredrGPPRERRELE EARPr ERELBNA to C.

Table 1 below shows the resultant force on the
rotor 13 for angular positions of the magnets M1l to M4 for

angular displacements of magnet from 5° to 30°.

25
TABLE 1
M1 5°CC 10°cc 15°cc 20°cc 25°CC 30°cc
M2 25°CW 20Cw 15CW 10CwW 5°CwW 0°
M3 55°CW 50°CW 45°CW 40°CW 35°Cw 30°CW
M4 35°CW 40CC 45°cc 50°cc 55CC 60
RF CcC cC 0 CwW CW 0

As shown when the magnets of the rotor 13 are
30 rotated 5° at a time the resultant force on the rotor

changes from a counter clockwise force from 5° to 15° to a



. 20 DC current supplied to the stator coils in the north south arrangenent
above nust be synchroni sed, neaning that the nmagnetic field as needed in
._the stator coils) must be of corresponding polarity to the stator coil (s),
- iron core end, which faces the 25 permanent magnets. c. %803
per manent magnets which are all of the gpne polarity, then any n
per manent nagnets in the rotor may be used providing there is suff|C|ent
roomto contflnkthent t_eve af%nQ§ Qo ohe rotor. 30 d. The spaci ngs

bet ween t he® per nent %C%e be exact, if too close to each other the

directed DAAtURT.ert5 wahld B@&ohleeleesubtélettfmeldinttimefmt@pam @ heo f ul |
potential wilenpt Pge ObLANNEL L emaéﬁe&é &Pséh@z?q«f&: NRYEe VAL 1 SWeq

conbi nati ons of 35 pernmanent magnet” and stator_coll iron cores sim B but
not restrictey 26 these oPYbontatiens THreke fERinkd P Pe Heef Bt ARt ofRre®

Sth May 520080 -udde thé efotdat O1tkért | S1661whee UsLtanti - cfddae»mnanent
magnets in the rotor,

to fjve, stator [ ca be us, iii., N ne
per manent magnets in Jt%eex?%%rl%%e %‘“t%%h?é’efo %1 e)"t‘“bdr € &ils can be
used. iv. Thesoltmut forcesappliedath tbﬂmmrmamsﬂmwﬂms of the
rotor cont aa{‘é;%‘ﬁa@& &n'o H“@H@”ré%@eéﬁo& L TR a SPINEL e %ﬁftﬁg 10

can operate W y one stator coi | stator iron core an
highly effieveke ®ft3%th reduced totaI output. f. The stator and rotor

igoul d 1}@6 made from nedr reagfetl fBWAI%irt]:@tSiﬁhi & \&%@drolﬁbisﬁ:hf& rbrtgﬁtze and
SImilar non tIC mat e al S t u SWIICI errtor inits
preferred FEPHIBy St tanns ol gends SO SN Y 1 S PiaR Bl L
solid state el ect ronlmtorTaitlerl samd Ghigurel e istesys Blee tlmtgtinlafsd lem on

' cont act SRUh TReLoRatied §8 SRPLER o PSS WAL, oL, offraiides ore

nonconduct i 9% mnclqusmetﬂeel%otp@t erikl nat tbﬁe 41?36&11}'6-71053@@ nunber of
rati os 1isN 0fén L6061 Sid N1 O PUd 1 U LELised by the r ot ary devi ce can be

nmechani cal and electrical at the sane tine or rgl nl eI ectr| al or

mai nl'y mechani cal . THef ridasih aTumed LRt Iltbe‘%ﬂﬂsa"t Y% rdifce to
t he second eebori dbsdkwisehi then tthe fosderant:d theovd rdanie haﬂe a single

e 1 RSOl Al 0RO AL ERLP NS £ Sag) ¢ 5T e

magnet . when er manen y hand in
t he cl ockwi 3%°,di%08ctpPoA5rt ¢&° ptysgﬁﬁl etcotbroughi hbethbobel 3160\/\here t he

nat ur aly gmagpst 4 €1 &t tEACth @ e IRt WEEN the rotors permanent nmagnet and the
stators iron core occurs. ,
Because each of the coils A to C has an iron core

even when the coils are unenergised the natural magnetic
attraction occurring between each magnet and the iron ccores
resulte in each magnet Ml to M4 attempting to move in a

25 direction to the closest iron core.

Whenever a magnet is opposite an iron core the
magnetic attraction is greatest and there is no force
applied by that magnet to move the rotor either clockwise
or counterclockwise. Likewise when a magnet is positioned

30 midway between adjacent iron cores, there is also a
resultant force of 0 which translates to no resultant force
being applied to the rotor to rotate it in either direction
by that magnet.

As shown in Figure 5 and Table 1 if magnet M1l is

35 moved clockwise 5° there is a natural attraction between
the magnet Ml and iron core of coil A to pull the magnet M1l

in a counter clockwise direction. If the resultant forces



- Wen ‘the | eading edge of the pernmanent magnet has 5th May 2003 - 16
reached point A as shown in Figure 8, the natural magnetic attraction
_begins and increases exponentially until the centre of the permanent magnet
-is aligned at point H opposite the iron core 30. 5 If the PS{HRRAG 00T RgNet
is rotated away frompoint B the NVA wi hb be at a maxi mum point at point B
and then decrease from maxi num exponentially until the trailing edge of the

per manent agRst ey SAENALAY Mack AN IR 6EISETenl” BT SRO OF 18

noved cl ock at a-const ant an oscillosco i'S connec ed to the
stator coil the %WM%WWW%%Wt éﬂfl epd Faendront

nmagneti ¢ belgueen JF0icali 1A 28 heP YidHo B wiid d e 1hemiRRl el @cNmceand C as
shown in Fi gure 9.. 15 An induced induction curve is then apparent on the

osci | | oscop&L9F¥¥ifes i nduced i nduction produces a sine wave curve 31.
Furthernpre the i nducHgdwenducbisoBhdan\aan Tablet 1Athe an'gnu.aB posathegati ve

goi ng |nduce nductlon in thls hpstan and d n tig et ween
p0| nt B and® Ot Ol nt 5 &% np05| tﬂlb\sle g%ﬁ‘n&elsu uce&g1 % ucti |e5(r%li:in tohunl%

instant. |t clockiwigenategdtlitizat theraesgati ve goi ng and positive going

i nduced induction curygs o%%c%mcttm E'&%u&%ﬁ'ﬁtb‘fﬁarQQin' te haeceashryt her.
25 Wien the pernmanent magnet begins to induce a negative going induction in

the stator &6 Pradugepe tﬂ?é%laﬁe GRdvle Ac @y & ike, PPH@“FF@U(FF PRINSFudd i s
then at1§. Ah&&rd@gr:@@%lohﬂ fw:a@l oM@ iquave the induced induction is at

a maxi mum and t hen gosbckto when the e 0 ned
wth point B, or at 1§'5 EFOPRe 8 F&9R&Te cu?‘ g%\/\,%nﬁtgﬁg@ %P%aﬁlg%f’etlg
starts to nrepeddcnd rerhiidns beltiwgeme o iii th apdi M1 Bugt ibs suffdeientt he
sine Vave cy rV%ve\é@%tgglgo%er%hmr}%tes uigdhly tl:@:.e”?%%o@:v\@%uhrt‘é@ its 35

alignment with pornt B i's noving towards point C the now positive going
i nduced i nd§d©ocdwise-first at 0 at 180 of the sine vvave curve, then at a

”BXIOWU”i%;OZ?? of thea currbnt céhlldlvmé app3iskneonane eviveaamert han back
to at 0

the sine waf®s hee%‘s@l\,}ﬁ%}/e%}?%&;\é arJ1 ?h’gggﬁgg ggt ;e)g\‘%{]gg gﬂfng 2g8 gf
poi nt C f or pd@Feafredhehsitneoidva dur\emerlamsretds ohlyndoe aré, délér nbatd by
heps ol S SRR N Y R
0 and 10 18@cdfl #hdos tdikarerded o hrsedes Salé@ﬁ'@nﬁagné‘tlpé-w ce in
the staj@r GRIJUrANGE AT reRite i RRNATE &P@AN Y in order to overcome
the resultant force counter clockwige which occurs for 0°
to 15° of angular displacement of magnet MIl.
Although current to coil A can be applied for
longer than this period it has been discovered that by
25 applying current for this period a back EMF is induced in
coil A which adds to the repulsive force applied teo magnet
Ml by coil A.
Every time one of the magnets Ml to M4 is aligned
at 0° with coil A coil A is energised for 12°, 51', 50” of
30 angular displacement of that magnet. Thus as shown in
Figure 6 current ends up being applied to coil A at 0° to
12°, 51’, 507, 90° to 102°, 51/, 507, 180° to 192°, 51’, 50”
and 270° to 282°, 51’, 50”.
A similar switching pattern is applied to coils B
35 and C. For example coil B is energised when magnet M2 has
moved 30° to when it has moved 42°, 51’, 50” and likewise

coil C is energised when magnet M3 has moved 60° to 72°,



-The iron core end facing the rotor is of opposite polarity than the
permanent nmagnet in this instance, as 15 shown in Figure 10. The positive
.goi ng i nduced induction between 180 and 360 of the sine wave curve produces
~an el ectro-magnetic force in the stator coil and iron core gﬁ zﬂéyggag
polarity in the iron core end facing thesrotor, being of th Q

polarity as the pernmanent magnet in this instance. Wen the pernmanent
nmagnet reachkgs pgiywt A the natural nagnetic attraction between the

per manent magnét "and the stator iron core is at is mininmumand starts to
nove toward point B. PhehAst Rsefagyeddthatiutheonotatnhapsa diameteroofs

occur at O QEOhﬂEaﬁuthW%V%aeﬁrE%albﬁhagaSQEEEGQEﬁchbﬁeﬁnBBQhBt A and
poi nt H, the natural neti¢c attraction has airead i ncreased. when the

per manent nagnet is aFl ugf {hé QVﬁeamHFépBbFe peenbeERgRt Bhar ds poi nt
H or 1805 of inpatsivod tagewaree stsr imputheuregati ¥orgai ngillneeeedtandecbEon in
the stator 0|I d n I e oL ce I in the

st at or |ron%corg&%lgﬁgtﬁgkl%o%gggrggend g%gg %hgﬁ% ?%t%éBg&iné of an
opposite poddemeyerhan t he per manent magnet and is at zero affect at 0 of

the sine wave curve, @ﬁetEﬁacéttﬂﬁihaugbéﬁéﬁEE §$r99w9£c£hﬁgsb8§l&58§ curve
and than back to zerqg_effect at 180 si ne wave curve. The pernmanent

magnet is tRBF ffifghdd aFaEX'ﬂFPHFdlng 98 the RagEPes65e Thetbet KELARYNet i C
attraction Hewgeel andr @her coatablweth t he distance and this increases
exponential |y when noyin fron} %omards g# &Fe stator.iron
core is fixed and sta |8 9§n ¥ ?’ntaﬁyl i ﬁ?? |Y° ??ebecgl}he

per manent negsdstanae nndegvggaéﬁdsmpedancs.OAsthﬁ érpupl eirtutibhefetrat or
|ron core wagchl 8.3 RAlAkksediBe’ ARSAL RIBR! LCcBOInAb! BE EARReS!TeNOtN
but of opposite ﬁarlty to the pernmanefit nagnet e magnetic attraction
force woul d°BeVa 1I§§§F9Pour tinmes greater 10 because of the distance

factor ms expl ained eanl gkt EHeEBeaPBr Ran{hESc¥OHs dwBLER ©86UEhERGaUSE Of
t he doublln% of the magnetic forge be mggn t he gﬁgnetlﬁ north and squth
£HA P

arr angenent “Bft SABRRE0E SAREFEFOP CCHBInBBnEtFc 8Tt PaBPFoR°BEt REen the
per manent naheee ame sBohemadrisednbedpw.end facing the rotor increases
dramati cal | ywhep the i nduced induction in the stator coil produces an

el ectro-mag Rt force of the o posite polarity at the stator iron core end
facing the rotor as dEbérVﬁﬁdahgeﬂeln¢hﬁdﬁnéhéash°¥%¢I%ﬁsm?heréﬁhéuWH@e

curve Si@rthﬂchhQEh&Qthbotﬁg gtatbe $rBa weve, aaﬂetﬁﬁmBEQVSfeétsebr
decreases fqQrm 90 back tgt 0.of the sine wave CUEY ﬁonbhnatlog curve
f RBUE

of the naturiPn&gHES &7 54T B ﬁsaﬁd°PﬁﬁglﬁBu88 PoR™YfA*fAe stator

coil, produeiire,aseelcdohr areagaetli shhpecefathehstataroirononoeesl end
faC|ng 25 tggtggtor of opposite polarity 33 is showmn in Figure 10 fromO to
| 80. For 60 the stator iron coil and rotor of |like polarities 34
are shomn Whien the pEkfaRBHeifagneizesand| gageehic pprrengthnand shiret

currentzd s aqpﬁhbedoharhaedsbe&asneatlmL he@kYbaapOashebhtaghkadistarting
at point B then the DC curren h to overcone the

p onl.y | on ug
natural magh®ti E°4PEr abtfolt FﬁeB% BBhﬁﬁﬁEﬁF ﬁﬁﬁﬂg? ﬁd PERCELEPAr s iron
core end fabbﬂgebhbeﬁnQObonfhenédr&nteﬂeDEbcurrenheaposmppbnEdgtandhe

stator coi| eEScREEINE! p.a.Like- RALALLLYC3! 38 Lol égpagmesngffac' ng the

rotor and tfABS IS r epel _ pernanen magne rom pol nt "H t owards
poi nt C. Theepxepeat m;gnettile bedigst ponthasuedusichdhgeaatang

30 polarities for the permanent magnetic bodies.
Stator Coil
The physical size of the coils being positioned
onto the stator iron core(s), the type of wire used to wind
the coil(s) such as copper, silver, aluminum or others.
35 The shape and section areas of the winding wire, such as
round, square, triangular, rectangular and others; the

number of turns and layers wound onto the coil and



- 19 - 5th May 2003 natural magnetic repul sion due to the like-polarity of
the stator iron core end facing the rotor. The |length of the "on" period
..has to be sufficient to overcone the natural nagnetic attraction and could
-be as 5 long as until the trailing edge reaches point C whegg, goar al
magnetic attraction ceases. However therel4 he positive going i nduced
i nduction in the stator coil as produced by the permanent nagnet produces
an el ect r omonehd Sl on e Cotls { PEs 2L ELALe T ché WeLREE SEYyIRGLAY o1
rotor, producing a like polarity as the permanent magnet starling at 180 of
the sine wavec@it veobdepoi pinglandinding atdewale| wkpding, pdovbbe ovindingi ne
wave curve, idahmé d@iréctBehlUadablle {RERdEAGSopPositéeddraétB6R, oletbetsi ne
wave curve. In géger words at_ 270 of the sine yay ce 15 is

. g the fo t
maxi mum T epul SIERC N THEP 6 PESR ntRESEYRUR FHRGI R0t HERSEAPE; tag) poove
dependi ng5on éxmmshesdwonldhberwdund dhtoeafeitngbé cail abobdenn the speed
of the rotor &s.shoye RyeSHrves 35 in Figure 11. As shown in Figure 11
regardl ess of‘é%é“spéeg‘nﬁ‘the 20 rotor the induced induction in the stator
coil is at a maxi mum atThi® ¢anibe eonierqkled dy Vehe Tkength pef i te can be

brought back §0réb€e@0( DhpWbErBot 88r+OAHCESn | AECLLONEE BE80LaFNRHANCEO
carry the electronggnet c repul sion through to 360 _of the sjne wave curve

r
25 and beyondtPBi FPREFOFNRF eFBE SRRy ¥Al EROe HRsed: B SpRRyYt RResRbRrERY
the on peni odcofl{dEe.i nput DC current has to be due to the high induced

i nduction in the stator il expl ai ned earlier.. \Wen the 'on" iod is
swtched off it is cal I%‘gﬁ%ﬂe@%‘:ﬁ&b 18 %6?%“.‘”&%%%%‘* Ctl:.l -%]?? %}8%’1 I(Rto 30
360 of the siieclnade thev€olhewirgul sion is produced by back EMF the

i nduced induction 4n thenstabeisCOhh BS B6ANLOHSLY1LXBLALEEY. pRMLiRg1the on
period, the magnetic repulsion force produced between the stator iron core
at point B and t he®B58pEifBnRAT2kdBhet can be viewed as a conbi ned

repul sionsforce. Sere oftthsSohDyCRhés PREOHELEhPYoRBhUARLagENEALE of
repul si on of the pernanent naﬁget and _sone
Bhe | Barpait

bX tae.lnggt DC - ﬁo 5th Ma
2003 current as suppfiBETd BrgPBFe cBFP. URAG, LRoFR®i FOFRE FRAbCBYS™
magneti c force as pumdersdobypéhmanepttménetisr ané nacébeasyatbutcook is
made equal to that t ke t ri t hen
naiT of this repul2eosbErBey (BOSR nBRAREL SE(PalE S8TRCRELE bhlrer OO
in this instance, Pesitbapedeinathraptatgret i Eurehernesa bhet dérpetiaRent

magnet agepa reactipg &Qribﬁ;iﬁdﬂ gﬂeaagaethe &@&E@ra&oiﬂBpihethanbehinpUt
DC current to the statﬁr coil. 10 The |ngut DC current_ as sugglled tQo the

stator coil producB@UFRe2FEAREEPERFPRPYPIUFE R G¥ACTECRAESEN PoBRLEFde
input to the over athasyshemmagnetbtakiabidecarnhebdédetn phenstdtand point C
The total input ca LS X . ] .patura gnetic
attraction and theggﬁgéérggﬁéhng igéf8%§5g3§g%§%§§2§éﬂggl?geggnhﬁgzd

i nduction in the sehabpercepilifel weénopofareferd, pshhehHEapesTRBeconbi ned

nagneticzgepulsionﬁggﬁgﬁeﬁgtmggﬂeggg 20 perrmanent magnet and the stator
C

iron core facing the rotor during the on period and t cut - of f _poi nt.
g . When using R ﬁe 19 02 the

y

permanent magnets which are a
same polarity, then any number of permanent magnets in
the rotor may be used providing there is sufficient
room to contain them at even spacings on the rotor.
30 d. The spacings between the permanent magnets must
be exact, if too close to each other the directed DC
current will become less effective, if too far apart
the full potential will not be obtained.
e. It is possible to have various combinations of
35 permanent magnet and stator coil iron cores similar
but not restricted to the following:

i. Three magnets in the rotor, one to



- c. The el ectro-magnetic repul sion (see induced induction as expl ai ned
earlier) between the cut-off point and point C 25 d. The el ectro-nmagnetic
..repul sion produced by the back EM- as represented by shaded portion 36 of
- Figure 11. According to anot her enbodi ment of the present i?:l’lﬁﬂﬂ%)pﬂoéi‘e
stator has two coils positioned at 180 witsh 30 respect to each ot’her and
the rotor has three pernmanent magnets spaced at 120 apart. As set out in

Table 2 below fromO to h I f r the rotor counter
cl ockwi se. At 30 the re%ﬁu??%_rlft#%?%eé?{s&% %nrget?érlo%gg% to 90 the resultant
35 force is clockw se. From®Dbd.toFive permanent (magneéts cinj the oreter.,

clockwi se. This conpl et@ife ad Ublvaysterabhi chiis oRaEs agsddy ee times
t hroughout a 360 rotation of the _,5th May 2003 - 21 rotor. TABLE 2

ML5C10CC15CC20CC25CC30CCMR 5560 Al FRABBETCD 78 CFRBRF8]RE90F
| CC | CCCCeCf CC0 5 Wt hte hehpdever avirie gat@todnceilpotms badugedls if it is

desired to nove the rotor clockvm',ﬁ(la current woul d neeﬁl to Jbe supplied to

. V. é ?Pt ut arle? wtp ea?h
the coils of the stator to overcomne the Tounter  cl oCkwWw se T0rce whenever
this is counter clockw esembiBabienas expl ai ned previously, current does not

need to be supplied to the coll tRQNAEPLSE éf‘%lﬁé’iioé&f cogedihingeiiod

during which the resultant force 1s counter clockw se. For convenience and
ease of explanation t hePBbdRevan RWpReF fepf PHmaneRe Magrets ctag fhator

per rranten%ogaggetﬁ on th@?:!ioépgr&iﬂd ﬁfélhﬁoﬂnytd_sn?eféeiwr ww;/@ﬁdtae?baﬁi c
conce enin e I nventli on _does n C e I, e nen ets re
Fepl aced by coils whi cHAEFD SRET R ToihroaRioRRe SERTOrTRt B halrER: o
poles. 20 Simlarly forredudd&irottal cetpwe.a rotating magnetic field
generated by the S%at Or i NEL DG LT ay Lé‘é?fg%ﬂééf&r@é%gdé‘@ gg%xﬂ%&ﬂ“' d

sinilarly be switched to reduce the anpun current requi to maintain
rotati on of the noregnekiereatieriels ohipdveed nerla?sect heremreuende 25 of

back EMF1gn nai nt agfhibaf OhhlRAgRétibemaPéPLiald. @ singl e direction. The
nerators where ¢ojls,are en i

above principles also apply to ge , rgised_to
produce a magneti ATFRPUSH| swltdhing oif RETEOFTRE LB L5 PESLAFFENCAOBH 1 or
a tinme suffichend méchani@aht pbbarpt érioch) nit heasi abe Wérpéiformaddbiro
maxi m se the | e f ich S i 0t aj tion of the
rot or/ ar mat urée&luhalaggg%gl eefgfggxé@/?%%\%lgwoélg?%gs‘%%égg%%%ea%‘é%‘g%%f it is
possi bl e to producEhe bengthyoP(ObRe-or2period for each coil is the

20 physical length ratio. When the brushes are in contact
with the conductive part of the rotary switch and the non-
conductive part.

This ratio is referred as the frequency or number of
ratios in one second.

25 The output produced by the rotary device can be
mechanical and electrical at the same time or may be mainly
electrical or mainly mechanical. The reason for this will
be explained with reference to the second embodiment in
which it is assumed the stator has a single energising coil

30 with an iron core and the rotor has a single permanent
magnet.

When the rotors permanent magnet is rotated very
slowly by hand in the clockwise direction it is possible to
determine the point where the natural magnetic attraction

35 between the rotors permanent magnet and the stators iron
core occurs.

When the leading edge of the permanent magnet has



-an out put which can be both nechanical and electrical at the sane tine.
Current generated in the stator coil w ndings can be used as an output and
i kewi se the torque generated by the rotor can be used to supply a
“mechani cal 5 output. Likew se only one or the other form of ﬁﬂt@ ?gm/,
utilised. 10 15 20 25 30 35 - 2 3 --5é My 2003 CLAI M5 1. §¥ for
controlling a rotatable device, the systemconprising a controller and a

rotary deV'Pg?%ﬂ‘@éC?omédﬁe‘ §ga; o C(r)l)c_L_[lr g‘é%?v?er@ﬁg iy :?;é?f't:ﬁ %ﬁ@hés 5

connected to ero Vi ce I on of e rotary déevice
and mherelnathéaébh?ﬁobﬁg%nﬁsa%@ayméue4%ﬂ®e¢$nﬁmeﬁt#?1%he¢©t%b tlke| east one

ener gi si ng @&ﬁir@fofh@héeﬁéﬁﬁaﬁéhﬁrﬁﬁﬁﬁé@ ﬂ@gﬂﬁigﬁe&|£$cb6{n@-§0|ar|ty
whi ch i nduces the rotor {o rotate in a S|ngle direction and 10 wherein the

control | er PRPIGFEENER® 0t FORCAE® 130 de- energi se the energising coil when
ot her farces, berfigtherpesmah&ret hiduet hbsersestedi agay rHiam heofieryi sed

ener gi si ng I 0, resujt . C | ch i r ti of the
rotor in thggélwgﬁg ‘gg:'f?e% |%r§1 : ML%ES%%{: e%]t a@gﬁgglssne%ﬁ?nhg aim1l
wher ei n t hedeorease| é:omsmauatpmdemomﬁg%@tmtia% thastrahbingeeddsi ng

coil for a perind derhided fllghde hesUéddhed B&Ent rOMAdCLRENCT foOrCes
acts to rotate the rotor in the opposite direction, whereby the force

applied by $#22%f- 20 | east one energising coil is greater than the
resul tamt force. wBenTbnesyst@ﬁ1ﬂs mibvedecl odkwel s & HWEﬁﬁﬁﬂaﬁh68§@@droller

I s adapted to smntch [ current 1o b he e el 9L sl ng. G before t he
resul t ant f%?% 03%? °§%8 c% ?cn1ast%I§?nedé?ﬁgr 8 %} W ein t he
controller pSBQUbbeeQOtobSQIYehtbémeWEmemtI@@sthanﬁxmﬁngnE|m§9mﬁwicfor a

period bef %ét&@énrﬁéi'ﬁf:aﬂtaﬁ@ Sihe B e4Ra e Oo Ok b?&i‘m.E'\ﬁ: 49 s ge the

rotor to rotate in the single rection before the resultant force is zero.
30 5. The s¥St2RPYR R Fhedre n’ cla|n14 wherein the at | east one energising

coi | igsadapted AR bﬁdeeeagiﬁ@@cbyoﬁ muﬁmti@m@éntﬁﬂhg&n@r@owémre
predet er m ned les of a ete Levo ution_ of 6. .The system
D et a o TR LT Ep AR aPn rd TR Pt iR TR B PR AR R be
ener gi sed byanecunwerbllerFﬁrWhermp:m rime eipdeced cindwetigrerbetgeat tine
for each rgg&iﬂéiﬂntgfp$bﬁtr§t9£'a negative going induced induction in
this instance and the induced induction between point B and

20 point C is a positive going induced induction in this
instant.

It is also noted that the negative going and positive
going induced induction curves are exactly the same but
opposite to each other.

25 When the permanent magnet begins to induce a negative
going induction in the stator coil at 0° of the sine wave
curve 31, the induction induced is then at 0. At 90°
degrees of the sine wave curve the induced induction is at
a maximum and then goes back to 0 when the permanent magnet

30 is aligned with point B, or at 180° of the sine wave curve,
when the permanent magnet starts to move away from its
alignment with point B or is at 180° of the sine wave
curve.

When the permanent magnets start to move away from its

35 alignment with point B and is moving towards point C the
now positive going induced induction is first at 0 at 180°

of the sine wave curve, then at a maximum of 270° of the



~ 5th May 2003 - 24 7. The systemas claimed in claim5 or 6 wherein the at
l east one energising coil is adapted to be energi sed nore than once during
a single revolution of the rotor. 5 8 The systemas clainmed in claim?7

- wherein at | east one of the energising coil is energised qumﬂh g§¥h§
resultant force applies a force to the-rpyor in the opposit 2
The systemas clainmed in claim8 wherein at 10 | east one energising coil |s

energi sed by gajperbodi ¢ PSS aPRLEAILRY%K! RE 60%%'0” e TBEnSYRLED as

1
claimed in c alﬁlg wherein the periodic pulses are al o? Qﬂe sane sign.
11. The syst ERF¥®-clainmed in claim 10 wherein 15 the at | east one of the

coils is energisedtwhaaﬁuarbbhao&eaUhha@toﬁoaﬁ& i§o4fb£fEhéHH¥H€twhve
direction to the S|n %lrectlon aﬂ g§n for a peri od Ieg

predetern1ne8u§¥F|85 gerReeR uFFgﬁtaFoP8énEh§n roﬁ? ero to
a maxi nure 2poiat Chéosy359ﬁ1a£ thai atydle i waeé acurdd. wherein the rotor has

i least one mmangtigel 8l dad°RCLak NACURARAMNEGh s BRLBALR-ORICLALE

magnetic field whic teracts e magnheti c e genera

ener gi si ng caPtoxie permangntecmagsesppnd &hfeoﬂestﬂenr grene and/ofe smr in
25 one direchbisORhel 3talbe I¥Sheode.clained in claim 12 wherein the
energising coil includes a magnetic interaction neans which is adapted to
either repel or attPaleddfdvRagrdtsc irducedydndrsting hesweensd® 1andThe
system aeo cl aBoRdof NtEéabihé 3wabher eutve hprodgoesi ani eleéeaebl;ﬁagﬁaaﬂa
conprises an |ron cor%h%f h h e erg S|n§FCO| and tthnagnetlc

field generaF|n§ *meins Co Orcgf | & ne S ﬁaﬁgnppﬁgﬁﬁ 15. The

system as cl| pedegity.any one of the 35 preceding clains including a

switching circuit gyl GBdhs 29aPLed EQCigbt?§§OEB Qelgoggrg%bgglggd connect

t he energising COI S to an out put where uce current h May 2003
- 25 the enPPdpEilty &tbpps thenPeemgaegt E‘ng’Fﬁe1§y§i‘éﬁ| d8stpRc®ed &8n any

one of tiw pehokdl A& Figwe Woerein the controller conprises a rotary
switch. 5 17. The_system.,as clained i.n claim,1 wherelﬁthe rOtI%IOX
haRei ght .

conprises contact& aP°ﬁd AVE §03NGe YRR dPHRR AP RaFY eSS
10 15 20 25 360350fAthé. Ayhle. waAvAStaArve. prodes Agh| ePecfo-magnetic

3'Afg'AUYE'A¥Q¥Cé\§%:%£%|E%%%bé&%béiLaébHiébg'é%EPOéEEthe same polarity
in the iron core end facing the rotor, being of the same
20 polarity as the permanent magnet in this instance.

When the permanent magnet reaches point A the natural
magnetic attraction between the permanent magnet and the
stator iron core is at is minimum and starts to move toward
point B. When the induced induction then also starts to

25 occur at 0° of the sine wave curve, being somewhere between
point A and point B, the natural magnetic attraction has
already increased.

When the permanent magnet is at 0° of the sine wave
curve and is moving towards point B or 180° of the sine

30 wave curve, the negative going induced induction in the
stator coil is producing an electro-magnetic force (field)
in the stator iron core with the iron core end facing the
rotor being of an opposite polarity than the permanent
magnet and is at zero effect at 0° of the sine wave curve,

35 than at maximum effect at 90° of the sine wave curve and
then back to zero effect at 180° of the sine wave curve.

The permanent magnet is then aligned at point B.
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S109& () - " 10%&' daucekd NGRS
"Ik wU3_=0! ~ %10(?&' et @ 10%.. & (’§") BrT0dE ) el iove (- . @10%

L& ()- T ulo%gqﬁetlc force in the stator or 1ron core end facing t

k! {$' I#:CL:O%E#(; ‘rotdr;! Hriodildiy & (Dike pdll #8H9R a9 -the pdthinent &na@net

109 () - @%a&t(’)ng B3 A8 8 €5 FBR-GLBPy VEVEL 6 TR0 OF BOLpE B and zero

at that instant. At 270° of the sine wave curve, it is at
a maximum and then ends up at zero at 360° of the sine wave
curve. In other words at 270° of the sine wave the force
15 is at maximum repulsion and there is induced induction in
the stator coil depending on the speed of the rotor. The
effect of variation on the speed of the rotor is shown by
curves 35 in Figure 11.
As shown in Figure 11 regardless of the speed of the
20 rotor the induced induction in the stator coil is at a
maximum at 270° of the sine wave curve.

The on period can be brought back to the point where
the induced induction is great enough to carry the electro-
magnetic repulsion through to 360° of the sine wave curve

25 and beyond point C. Therefore the greater the rotor speed
the shorter the on period of the input DC current has to be
due to the high induced induction in the stator coil as
explained earlier. When the “on” period is switched off it
is called the “cut-off” point. From the cut-off point to

30 360° of the sine wave curve the repulsion is produced by
back EMF the induced induction in the stator coil as
previously explained.

During the on period, the magnetic repulsion force
produced between the stator iron core at point B and the

35 permanent magnet can be viewed as a combined repulsion
force. Some of this force is produced by natural magnetic

repulsion of the permanent magnet and some by the input DC
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The total input can be summarised as:
15 a. The combined natural magnetic attraction and the
electro-magnetic force as produced by the induced

induction in the stator coil between point A to point

B.
b. The combined magnetic repulsion force between the
20 permanent magnet and the stator iron core facing the

rotor during the on period and the cut-off point.

c. The electro-magnetic repulsion (see induced

induction as explained earlier) between the cut-off

point and point C.

25 d. The electro-magnetic repulsion produced by the
back EMF as represented by shaded portion 36 of Figure

11.

According to another embodiment of the present
invention the stator has two coils positioned at 180° with

30 respect to each other and the rotor has three permanent
magnets spaced at 120° apart.

As set out in Table 2 below from 0 to 30° the
resultant force urges the rotor counter clockwise. At 30°
the resultant force is 0 and from 30° to 90° the resultant

35 force is clockwise. From 90° to 120° the resultant force
is counter clockwise. This completes a full cycle which is

repeated three times throughout a 360° rotation of the
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period during which the resultant force is counter

clockwise.
For convenience and ease of explanation the above

15 embodiments have been restricted to permanent magnets on
the rotor and coils on the stator. However the basic
concept behind the invention does not change if the
permanent magnets are replaced by coils which are energised
to produce the appropriate magnetic poles.

20 Similarly for an AC rotary device a rotating magnetic
field generated by the stator winding or by the
rotor/armature winding could similarly be switched to
reduce the amount of current required to maintain rotation
of the motor in one direction and to maximise the influence

25 of back EMF on maintaining rotation of the motor in a
single direction.

The above principles also apply to generators where
coils are energised to produce a magnetic field. In such a
situation the coils are switched on for a time sufficient

30 to maintain rotation in the single direction and to
maximise the influence of back EMF which tends to maintain
rotation of the rotor/armature in a single direction.

By using the above concept it is possible to produce
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5 output. Likewise only one or the other form of output may
be utilised.
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-1 5 connected to the rotary device to control rotation of the
rotary device, and wherein the controller is adapted to
periodically energise at least one energising coil of the
device to create a magnetic field of a polarity which
induces the rotor to rotate in a single direction and

10 wherein the controller is switched off so as to de-energise
the energising coil when other forces, being forces other
than those resulting from the energised energising coil
produce a resultant force which induces rotation of the
rotor in the single direction.

15 2. The system as claimed in claim 1 wherein the
controller is adapted to energise the at least one
energising coil for a period during which the resultant
force from the other forces acts to rotate the rotor in the
opposite direction, whereby the force applied by the at

20 least one energising coil is greater than the resultant
force.

3. The system as claimed in claim 2 wherein the
controller is adapted to switch off input current to the
energising coil before the resultant force is zero.

25 4, The system as claimed in claim 3 wherein the
controller is adapted to switch off the at least one
energising coil for a period before the resultant force is
zero and to allow back EMF to urge the rotor to rotate in
the single direction before the resultant force is zero.

30 5. The system as claimed in claim 4 wherein the
at least one energising coil is adapted to be energised by
the controller through one or more predetermined angles of
a complete revolution of the motor.

6. The system as claimed in claim 4 wherein the

35 energising coil is adapted to be energised by the
controller for one or more predetermined periods of time

for each revolution of the rotor.



1 #10%r& ()- ./OLELTVU410 f 10%#& ()- f' 10%#& ()- fs10%#& ()-10"" 10"! 10"
S L9-#10% & ()-Z " L9-#10% & ()-Z TWagms_2?vU410
" 109%& ()-"10%& ()-"10%& ()-"10%& ()-" 10%& ()-" 10%& () - syz} mv+vu4" 10%
#& ()-"10%t& ()-"10%:& ()-"10%:& ()-5W G+ " 10%:& ()-i M vUA" 094 41004&
()-5W GH" " 10%#& () - " 10%#& ()- " 10%& ()~ RMUSW G+" " 10%#& () - ? 10%# () * 10%+8.
"()-"109%& ()-"10%& ()- dDVUSW G+" " 10%4& ()-"10%& ()-"10%4& ()-"10%4& () -
10%E () - 10%€ ()-anlovh S Bl oo/ & DRI Oty s
ys109B( & ()-" 10%t& () -5W G+ " 10%& ()-qa| [ -5 10S&S yS#lO%S&S&' () Y&
ySH10%y' v& (MRARFeipsthn st Yoasty one \eReprgigdng Gpd - f@#m
yayS#10%B( &' (Qretfiifed GRte thah Wids &uning a Hi¥R1% (evdlddd GOUE BHS - Y
1 1"109&& ()- ypl, 1096 & ()- 10S&S10S&S| obU410 yMLOYB( & () - F105' 105' 105'
y6109%' & ()- NI 09’ & ()- y( 10%' & ()- y " 109" & ()-|[:bUs10 y
Oy#1090& ) - ‘y#lO%B(& () - "THey#n0Mea( =8 (Glaimed Oo &Lim 'L/#vitmﬁﬁ(m&i()

yMLOYB( & () - 4 ( 0°
Uy (&#109%( &' 1%&%31%&%&% : ]1 a%zgé[’QN&low y%i#I 1&
C#10% " &f()IB%H taﬂgp _appkﬂgp -in the
yyYz10% &'(§Wl%ga/%1&¢@1\grw)/@@ () 10 O/aobO/ao %yN #10% %&' () - -
X H1090& ()--  #10% UV U H109R& () -- | [ bUA10 V. y9 " 10%D @ ()- Y9&
109%@ @ ()- y9 10%@ @) - hd pstem 55() 41’%“?5% (‘%/1-2/’5?“ s Whezedn e Y

1000 @ () 9048 & . rousisn o e e
Y, - rmal " " Headl ng c" "Headin

23] c" "Headi ng’%%]é@ %I—b%hde nggr}l%ﬁooi@ adl ng 53] c" "Headi ng 63]c" "Headi ng

73] ¢" "Headi ng 83] c" " Hfadi 1the Hxeten B Alained dg pirimy? wherein the

W' R d5<=CJ ISP (UTeblaTIde AP TR St Uvweyz (| ) -YUNTGK) D
$p&H( QF 1+- Of 478"<7A 'E8EV€¥EEEFHKNAP"TUX ! SCequszamz~ q$6T|nes New
RomanAri al Couri er New' HIRootTHEhtFXANRRI (R claim io erein

15 the at least one of the coils is energlsed whenever the
resultant force is in the opposite direction to the single
direction and then for a period less than the predetermined
period during which the resultant force changes from zero
to a maximum.

20 12, The system as claimed in claim 11 wherein
the rotor has at least one magnetic field generating means
which is able to generate a magnetic field which interacts
with the magnetic field generated by the energising coil
when energised to apply a force to rotate to the rotor in

25 one direction.

13. The system as claimed in claim 12 wherein
the energising coil includes a magnetic interaction means
which is adapted to either repel or attract the magnetic
field generating means.

30 14. The system as claimed in claim 13 wherein
the magnetic interaction means comprises an iron core of
the or each energising coil and the magnetic field
generating means comprises at least one permanent magnet.

15. The system as claimed in any one of the

35 preceding claims including a switching circuit which is
adapted to switch off the controller and connect the

energising coils to an output whereby induced current in
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the energising coils can be used.

16. The system as claimed in any one of the
preceding claims wherein the controller comprises a rotary
switch.

17. The system as claimed in claim 16 wherein

the rotary comprises contacts having a cross-sectional
width which varies with height.



