Monopol e Field Electric Motor CGenerator 5 Background
Rel ated Applications [1] This application clains
international priority froma prior filed US. Uility
Patent 10 Application having serial nunber 11200920
filed on August 9, 2005. Field of the Present

Di sclosure [2] This disclosure relates generally to

el ectric notors and electric generators and 15 nore
particularly to such rotating el ectromagneti c nmachi nes
havi ng nonopol e fields. Description of Related Art

[3] The follow ng 5SER ate of the
field of the appar@%gaggggﬁlﬁggmgo an%jra%% ai med
herein: [4] Tu et al, US 2004/0135452, discloses a
flat rotary electric generator that includes at |east
one toroidal coil structure for cutting nagnetic |ines
t5o i nduce a current and at | east one di sc-shaped
magnetic pole structure origptednparal lel to the
helical coil 25 structure. |If nultiple toroidal coi
structures and di sc-shaped magnetic coil structures

are included, the tor0|d$aa&9A Pplisdtfoct ures and
di sc-shaped magnetic coil structures are arran

in
al t énat Thiganitieetien claims dnterpatignad atioritp frpm g PHefcler & aHfdhty Patent
fi sc- mﬁ&gom%tsb&l mﬂm%e? 11206920 (it @n ASush9) 2069 Ovi ded
with a perneabl e naterial. Wen either the toroidal
coil structures or the at |east one disc-shaped
magneti c pol e struct UsRidioBtht PleddnEisQysun 30 externa
force, the toroidal coil structure cuts the magnetic
i nes passing therethrough 1 to generate an i nduced

C U ANt . THE @kcloddR RAR3/BHkAMY 83 eleblti® GoREE Bndlel it gélnélﬁﬁérs and

stator are segnents that forma toroidal, core ?
lé st atmre Ry {° Yehoptatine dieckemagnetipgpgshines havigg monopole fields.
preferred enbodinent, a plurality of magnetic fields
is created when electrical current.is conducted
through wire wound ar ot RS PEROERIAA AE t or 0i dal core.
5 A nonolithic body of phase change mat eri al

substantlal enca | ates the nd hol d )

¢ he ¥t at e ok & B presarc st bt bR ShefvaS rperibed
fphe tgﬁpugakdmﬁaﬁe Hard di sc drives using the notor

and net hods of constructing the notor and

[4] Tuetal, US 2004/0135452, discloses a flat rotary electric generator that includes
at least one toroidal coil structure for cutting magnetic lines to induce a current and at
least one disc-shaped magnetic pole structure oriented parallel to the helical coil

25 structure. If multiple toroidal coil structures and disc-shaped magnetic coil structures
are included, the toroidal coil structures and disc-shaped magnetic coil structures are
arranged in alternating manner. The toroidal coil structure and disc-shaped magnetic
pole structure are not provided with a permeable material. When either the toroidal
coil structures or the at least one disc-shaped magnetic pole structure is rotated by an

30 external force, the toroidal coil structure cuts the magnetic lines passing therethrough



hard disc drives are also disclosed. Rose, US 6803691,

di scl oses an electrical nachine that conprises a
magneti cal |y perneabl e ring-shaped core centered on an

10 axis of rotation and having two axially-opposite
sides. Coils are wound toroidally about the core and

di sposed sequentially along the circunferentia

direction. Each coil includes two side | egs extending
radi al |y al ongsi de respectively sides of the core.

Coi | - fto gencsragre indaced stirrgnet Weelh USHJ082/8 135263, disclogeg 2. plvality of
br ack ] [

connearisd i ekl 8o EtiaR AR of b BEERA] 1% make o
abut  tohgorf lnr & predomugd _bslbgthmgn,da plugdity @ifmmetwc@lqls is created when

Mo hl e r lecﬁjlg'al @?r%?ﬁ %o?cﬁl:ﬂ%& h%gﬁ wile Qbung'afo%ﬁ& %&&%n the toroidal core.
| a onprise
ghaft AlVI thénobithis bpdymof ephesst changd imasetlal, sestantialy encapsulates the

ther e%endu&%g a {ﬂ?&as Rt br U e pridns lﬁrw&gc@»dnﬁ &Qkn &9&%& 08 Broidal
in a magne ICally con ucti ve ousi ng havi ng a

cyl i naprecHerd glise Idrimesunsing dhet thedpre pied mefhiods ©f gensiecging the motor and
condugh sV & Bhes GAPSIso Eﬂ@lc&@ d B&R, SUQ PE63691 a%%os&o L€ electrical

pi eces nDunted t hereon. I'n one enbodi nent,
rot or mhshingthat eamprises\gomagneiésslly atripeshisginershared cprerceaipieson an
ffagne ﬁls%'r&léhdﬁraﬁd Wi TR g)beﬁﬁlolpyosﬂp k'iﬁése@oﬂd ar€ woubd ' @Yoidally

are ad] acent at one side and separa ed y a non-
magnetabcut Vesi ebroandt diepossdrraquentials alopg dhestigtpferepiil lirpitiop eBach

has as&’)ﬁffEﬂlﬁésthg EM%( leg§&%ﬁﬁﬁ§ faﬁiaflﬁ” al&ipdidk PsfBvely 31des of the core.

enbodi nent 1s axi all yt hicker th the remal ni n

por t i depildftee spases qyist etyseen @@]acep{rﬁlc}gﬂggsré ﬁ{aclﬁp ga‘;é“stt gnq fseond side

ot or fof QIHSYLR bEctt Pbyt @ﬁ'ld@ﬁllgtsfré’dmpaﬁ &ép@é’hvgﬁ aﬁm ﬁ&'st and
the rotor nmagnets are axh]lehé}g;p égned with t

iBonducedopd sidesefrthe il oMo i digelgses q—ﬁﬁglrecp(?pél latchmg

rotor dct%atHBtQB@st doﬁ@hke\i o!f at GIRA stialt vRR@nObr thob® rdBRS fikddBNBounted
being drawn towards the neutral position.

Ener g,thgqqno'ﬁheoﬁaﬂ: giad ’@éﬂrlarWP‘H’tegrfo’bﬁﬁﬁgq inea Bl@gngpqagly conductive

cur r enfouGRUSSRe NS RELA coll Tdufted iRrelnomaris 510éeﬂ90y conductive end
opposite Iatchlng position whereupon it is

magnetcrRsalieent sans fave SFattPrtPHlﬁtPleﬁ?%’il‘i“P@ﬁ thefgp b pre qodiment, the
283370300 dhs Gt QSRE tRo Q%Uﬁ@@nhaﬁgtlﬁﬁgﬁha&ﬁﬂ $lab@%S which are

torque actuator that is conprised
el ect ragvipTaally mepted, 1 6&6‘5% PE a@*ﬁ“@'{gﬁé’fl%\flfi?] gdagparated by a non-

el ongaf Rt Ovdid dal ¥ SRRPSdt. Mg rl'ﬁttorf paIX pﬁdcehﬁs \ilS@inetric flux
energlzed Qutside the generally cylind coil, is

an outcerdupiiiity japdingne gmbpdiaent ésr?d“auﬁ)éf‘%% a 8 repfaRiRgspogiion of
each qRgpoldVhistBt £¢latu@ndnp &e%ﬁ& thd @toe Frondinitses te rmgutral position

towards_each other are st g S Sepa a%

Prom KWgCl‘%Bﬁé%tPlhI@a%flS @rem lEgp gwltké ﬁ}e%égiﬁr COR uctivity portion of
per ”ariﬁe"ﬁold'ﬁ&ﬁﬁtfhﬁsoﬂl@ rotbiSis Gia@:&ﬁ&aﬂ@i ldtdhed feon@iof tv@afdsicituh being
nmounted on a shaft which.i

drawn towards the neutral posmon Energization of the coil with an opposite polarity
current causes the rotor to rotate towards its opposite latching position whereupon it
is magnetically latched in that position. Mohler, US 5337030, discloses a permanent

30 magnet brushless torque actuator that is comprised of an electromagnetic core

capable of generating an elongated toroidally shaped magnet flux field when

energized. Outside the generally cylindrical coil is an outer housing with upper and



turn is rotatably nmounted in each of the end plates.

The permanent nmagnet rotor 5 conprises at |east two

per mmnent magnets, each covering an arcuate portion of
the rotor and having opposite polarities.

Energi zation of the coil wth current in. one

di rection nmagneti zes the pol e pieces such that each of
the two pole pieces attracts one of the nagnets of

the rotor and repels the other nmagnet of the rotor

r esul tlPwey and plgtes pigagh fd Pdpwiedtte ghetppd platss angt gstendingigpards each
Rever sqher Qfe i ol iRl se{:dreﬁ&ﬂ ﬁ"&ﬁ 4b bposiflg 9015 ?ié@er 5%4n atlgap. A
of the torque and rotation of the rotor he o
opposi ReEnaERtapagnes fotorss dispased it th%%sﬁa Frgd mognfg} gn 2 shaft which in

di scl ogfdis hawhhg Buhibd B 8ack @F ki enti -piatesATHY prRhrdeht/m@fnet rotor
stator rotor stator conbinations and/or cells in

whi ch CReriEs gt lsash t Eﬁl‘lgpqeflymgﬂnetﬁ(ﬁa@ ?ﬂvgggsané\(cugrﬁ@ﬁmon of the
st at orpotoP Ghe® hi¥iRNEppodfle PRRLIREN PHGBzAon A the bail Sithl&RRnt in one

di scl oses an el ectromagnetic notor that includes a

r ot or HEHRBINAENgEHRA Rofepicses MefReieachd thetwepalt Bifgys ftracts one

peri mefrafe fﬁﬁgﬂeﬁ%f 1-1{6 ok Qt[d reﬁ’&ﬁfh@ e} ﬁlagr@ﬂbﬂﬁ@ ﬁitor result]ng ina
nagnets have o faci ng outwa

more @19 Sf?nﬁrﬁgﬁ Refhe O%IF skifs BowEal 056‘}%‘686‘?’{? ﬂ% RS in a reversal
per i medreihe Ofordub €antl OfoBitiors @f t thétro@s ih e fc@b&[te dif@étdh € Preferred

t he magnets nounted on.the roto ﬁég car[ qear t he
pol es %‘?bofhﬁﬁms aresirlosidges suliigs cpisnte. ¢ ‘Eﬁ‘i‘ﬁ’p‘f iStatpr gor stator
the el Raheiidhe ARy Bl i whidh\Rer&hre G%l&almo@ole pieces at each stator

predetern1ned hase rel ati he rotation

Phe T oo Pigtre HE ROt ob S OIS 230 SaPTES o leCirireg motor
posi t i@aSndhfded Hfvtdr %ﬁﬁg a PRARETF Gagiets mdinted AloAE 8 perimeter of the
repul si on _ between the

ol es of the el ectromagne and
e reiGRB BT BB e P GPPaeP S Hane . Dy of more
r ot at eldcfioBaglers bie Qliipéi‘bd afdckiio thRpérntstdriof the MAbrabitiak ad e rotor
nount ed on %he r ot or n preqftern1ned an

ul ar
posi t i"6HES: ﬁem?ﬁnFt\S/én‘E“l“Yee Ui entor o cﬁmﬁ‘%d’le%rsg’ﬁsﬁ’cik?sv‘éf the
devi celectbisdietpr OdttaeR SApslied n@khevmaﬁﬁm!d@bﬂd ebyveadiiveScircuit in a

oo S IET S0 5l S S5 G e

Al i fauesthntialy #r mgume pokitione of thier @k, l‘negnetﬁdﬁatractlon and repulsion

el ect ropagn 46233809, .di scl 0ses e

o oot RO S S Sl SRl R Bl
i dent Itﬁaiotcﬁsttcafo@fce iﬂlaaieﬁﬁ:d direation. fRi:‘ﬂed‘nge alateﬁdtlljs‘ mbmﬂte}d @i the rotor
pol es,, 0sS

Do ot Pirge s AR rosiars 2fs iR Srctiomn b AR Shgiag dovie
bei ng widai produves a bighsiewimsa vplas marts aservdibg@int whéther the device is
%Fﬁ?;:rgciael)ym& h%xglreﬂ%cte¥ ;rlrj%rélclihga}gﬁalct% af O%naﬁ u’?he géﬂalp s gwpllﬁed to
wal | wirddaceadrjve rcinodne fon khe siedisommaghdts. thesﬂendﬁZ%@ idisclwpes a stepper

1 ot tS Lo bR i o I PacRUET PR fibes S having o

one o e st
pl at epheditysf poles, are positioned back to back with the poles projecting in opposite

directions, the stator plates being positioned between a pair of substantially identical
30 stator cups, each stator cup having a plurality of poles projecting inwardly from a
back wall with a peripheral side wall terminating in an outwardly extending flange. A

major surface of each flange is in contact with a face on one of the stator plates so as



3 to assure a |l ow reluctance magnetic path. Fawzy,
4565938, discloses an el ectronechanical device which
can be used as a notor or as a generator. The device

has a housing, including bearing neans to support a
rotatable shaft. D sc magnet neans are provided, and
poled to have alternating polarity and are nounted on
the 5 shaft to define a rotor. The device includes at

| east one first pole shoe in contact with the magnet
nmeans 1o Hagirq g dovpoeluptanse eeegsplisi mathr adiegrY, y436A&8efdisslpses an

to def 1e@t?on§ec}(dn§ctafj&|v1ce %fcﬁ it 'tme%ras a Yot of dsra%nerator The device

polarity. Al'so included is at | east one second pole

shoe ihas 2 devainge inclyding beiag Hgivele SHPRPAIHRPleashaty Pis fragnet

ext endipg z(r@g o@idl‘.&’ ahd) E&l&f 10QVd SeflRfidd IRty MdrFd/Aburkd & the
chanber of e ot ner pol arit A toroid stator is

fount ekefoin define aveion .Th@ deyize éﬂﬁé‘dﬁefé legit Apf f?rgé?o%eﬁé%ls fontact with
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current to operate the device a tor
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define in its preferr alr of . v.irtual

Chanbaval arai il EHRLAT ey SR gty i O ste. aso

t or oi Gnchfales iahtoleast Snd’mﬂdmide[ﬁblsamob he céracs mg then dthbxa&ce of each

wi ndi ngs the The . stator. is S| t|

ar ound“%gﬁeé aﬂﬁq E%Vl%agﬁoé?@ ?‘%f fing ﬁadfé i hemv f)?“t ﬂg?f? L{P 3 bibferred

chanbesim Dpait dfevirthial sdle eatibers eittha shnpgiokrithrods chﬁr fagerrd toroid

ortions of sa dj with cir r.en

gl ter ﬁg{qr ﬁsgm? éq%oog tgef f\og%{x% ﬁlalias wmd?ng%ﬁhgreg tfh%ét!a%r is f_posﬂtmned

el ect rah@Adrlyesuhd thic dist idagrtetsaucht thet (ﬂte v1rtua1 pole chambers of the first and
second pole shoes surround portions of said windings with circumferentially
alternating fields of alternating polarity. Means for electrical contact with the stator

draw off current when the device is operated as a generator, or provide current to

30 operate the device as a motor.



draw of f current when the device is operated as a
generator, or provide current to 30 operate the

device as a notor. 4 [5] Qur prior art search with
abstracts descri bed above teaches rotating

el ectromagnet nmachines; in both notor and generator
forms. Thus, the prior art shows in Neal, a toroida

core with radial arc segnments, in Fawzy, we see a N-N

and S-S pole face adjacency, in Tu et al, a N-S and

S- Niflol eOQudyrigeahsegrehivith apsggaitsdescibed abs\)reﬁ@qchﬁjgotatmg elyctromagnet
Rose, h b Gh b&f hxgkdrxan A of @rinS, s, SRA RGR sﬁcfv%uiﬁq\Ieal a

a torol core an ernanent magne ment s
with Nowdah@reswsh a%ﬁwé@@rﬁeynenﬁow&ﬁ@?y» th@e p’a\rN rang S pole face

fail's JaRcdeRGh T8 o af 3N- §‘an?§ %FM@{@&EH%SI 'vﬁth'?&ﬁil'c@ﬁ‘ vJuhﬁrIgs,

prOVIdeS electrona netlc i rmersed in nnnopo e
Fer markase. Wadndradig léwd@mé)f:oxbp‘pcsgquts@e FETUae 2t fogoidah gorp gnd with

shown jichnantdl Sndgh& S8 fthentPRR RiNIgnd §9 abifitendfleHPRERE rt‘ﬁe prlor art
di scl osure distinguishes over the prior art provid

her et ofpibrte teagihk rtkiRg aleww&fg@%ma%nneéhoa&mowéﬁﬁ ql%?tr?rh%aeneﬂc fields
f ol | ovitniRGrsSd M RdnGp ol%meﬁt magRetlfiélds SHdpposie p6ladEdd afis shown in

teaches certain benefits in construction and use which
gi ve riherreses 2Ppas@uphj ecti ves described bel ow. [8] A
foot ati ng el ectromagneti c apparatus has a stator

stator frane 20 supporting, parall e]

i ncluding a
spad@ld a prescl SiscloREnSiBISHENRY ol ok Broxiding fepptofore

of t hekaREHaYanf@bsSasiasschistk MEMle ASoWinp kdimarg.paced apart,
co- pl anar magnet segnents. The segments are arranged

wi th pernmanent nagnet pol es of opposite polarity in an

al ternating sequence. A rotg@mpagVvi des a magnetically

gerneable rotating rotor frane nounted on an axle and
upported by the stator frame. The rotor frane

pr 0\[’l7]d €STids &&:l&hﬁéﬁ:@ichets)éelﬁﬁn Beadhtdih lcyns@hidtion b@luse which give rise to
toroidally wound coils. Like poles of the magnet sets

are séf‘e‘i’bﬂF"Bﬁﬁggﬁcﬂbe belaWe_ t o- f ace positions with the
rotor between them A current supplying conmmutat or

engages the rotor such that each of the coi]s. provide
ol OLHr onkHRIEHNg 6le BT GREHIS h A ritel yw{ﬂ@lflg a tator Hame

At t 1 aGhprRRing erallephdl @ParQidist-BRped permanent magnet sets. Each of the
magnet sets is formed as plural, spaced apart, co-planar magnet segments. The
segments are arranged with permanent magnet poles of opposite polarity in an
alternating seqﬁence. A rotor provides a magnetically permeable rotating rotor frame
mounted on an axle and supported by the stator frame. The rotor frame provides a

25 plurality of radially oriented, toroidally wound coils. Like poles of the magnet sets
are set in opposing, face-to-face positions with the rotor between them. A current
supplying commutator engages the rotor such that each of the coils provides
electromagnet poles positioned alternately for attraction and repulsion of the
electromagnet poles with respect to the permanent magnet poles thereby causing rotor

30 rotation.



el ectromagnet poles with respect to the pernmnent

magnet pol es thereby causing rotor 30 rotation. 5 [9]

A primary objective inherent in the above descri bed
apparatus and nethod of use 1is to provide advantages

not taught by the prior art. [10] Another objective is

to provide an el ectromagnetic rotating machine with
superior 5 torque relative to conventional machines.
[11% A further objective is to provide such a machine
useflll a4 primag|obieetivie inhgisnion the apavedesaripedrappreatusiil eethpd ef use
is to; | j as an electric
generé?%&%hq%g&#%%?%Rg?ﬁ%%ﬂgﬁmég%g%Tive is to provide
such a machine that is able to be operated as a DC or

as f[‘ﬂ)& ACARSYEr 68 ectibed ko Aovilid 4 elJcH&rﬁ%ﬁéticQ&ht%ﬁﬂaﬁﬁné with Qiperior
provi de such a machine that is useful as a power 15

Sonv ertergpe refatiwyto cyryentiopad seehinss: and advant ages of the
descri bed apparatus and nmethod of use wll becone
apparent fromthe follow ng nore detail ed description,

t ak&hli nA SERPLAbISETSHS toravide sy adrackipgusaiyl 23gn Qleciiir mgler-
which illustrate, by way of exanple, the principles

2Q of the presently described_ apparatus_ and nethod of

i ts[fde. Afitherobsstives l9Prayife schaacBpeieittas ap glsgirieproerator.
@cconpanying draw ngs illustrate at | east one of the

best node enbodinents 25 pfg&ﬁe present apparatus an

met B o fither,eiectiye,is 4o, BIRVids s ggachipe gpt lﬁl"‘ﬁﬁ fopberoperated as a
an el gy@bi [RahCc\deqaws. of a rotor of the apparatus

showi ng a commutator and brushes; 30 [18] Figure 2 is

a vertical cross-sectional view thereof taken al ong

|'i n@143- 2A 15811 Flrher dbjecti®e {s%8 brokidg Wich améaching tR€ isSREfit hv€power
vi ew t hereof conceptually show ng the stator as two

¥air C8"E®iicircul ar magnet sets, with the rotor
positioned nedially; [20] Figure 4 is a perspective

vi ew t hereof concept uyal | §E W N ,%%e stator .as rings .
of L1 oRPet fatie and af antagge oh tEHE b dpYsEes ! Gietigd OF dse will
medi alvkdbme apparent from the following more detailed description, taken in conjunction

with the accompanying drawings, which illustrate, by way of example, the principles

20 of the presently described apparatus and method of its use.
Brief Description of the Drawings

[16] The accompanying drawings illustrate at least one of the best mode embodiments

25 of the present apparatus and method of it use. In such drawings:

[17] Figure 1 is an elevational view of a rotor of the apparatus showing a commutator

and brushes;

30 [18] Figure 2 is a vertical cross-sectional view thereof taken along line 2-2 in Fig. 1;



[21] Figure 5 is a perspective view thereof
conceptually show ng the stator as rings of eight
magnet sets, with the rotor positioned nedially; to
[22] Figure 6 is a perspective view thereof
conceptually showi ng the stator as rings of twelve
magnet sets, with the rotor positioned nedially; [23]
Figure 7 is a perspective view thereof show ng
construction details of the rotor; 15 [24] Figure 8 is
a clt¥s-Biewe B dyraperspraive vipw thetspf eonenpfually shawing Shersigion apiwo pair
and brc}f§f98f§rc(ﬁfar mhglet RRAGIARRtor g&ﬁkné:d Hilifyd 1S a side
el evati onal view thereof show ng the commutator and
brushes; 20 [26] Figure 10 is an electrical schematic

di acram & : S . .
Cor o] araie 3L BRBbUBULE ofdlor (e BREL ML Rbe dif At Als o
¢l ect ripwahagne hasramith éhedotarogitioncd aedishly; conf i gured for DC
operation w th high speed and high torque; 25 [28]
Figure 12 is an electrical schematic diagram thereof
confi2lgurBeure §is puErppdiveview thereof saypeptrialiy shewing thesstalgy as rings of
el ect rdifahasel\CRBLHhdioRs bamMdhbenapfyconfi gured for DC
operation wth 1ow current and hi gh”speed; and 30

[30] Figure 14 is an electrical schematic di agram

fohereQf ot Gy ﬂ?égsgfe&iﬁle ﬁ@w%o@&dn%éibtua%ﬁﬂ%wtﬂg% stator as rings of

vol tage. Det ai ~Description | e above

descr ityelde Brgni 5t Withihe wior pesitipged mediallyhe descri bed
apparatus and its 5 nethod of use in at |east one of
its preferred, best node enbodinents, which is,

fur {4%r Tiete Aéch nerspesaiveyiew thereplshowipg sagifugtion details of the rotor;
description. Those having ordinary skill in the art
may be able to nmake alterations and nodifications to
VMhat?4ls Giswe B isseosarcionsl vigy thersat shawing theicpgmpiatonpndbgushes of
spiriqh@@?mgﬁgpe. Therefore, it nust be understood

t hat isillustrated is set forth only for the

pur poses of exanple and that it should not 10 be taken

as i Nkikat b A sidd elehRioS IRE tRfreok ARWRHEAELIARRR bt biGshes;
and met hod of use. [32] A rotating el ectronmagnetic

apparatus conprises a stator including a stator frane
20 [26] Figure 10 is an electrical schematic diagram thereof configured for DC operation

with high torque and moderate speed;

[27] Figure 11 is an electrical schematic diagram thereof configured for DC operation
with high speed and high torque;
25
[28] Figure 12 is an electrical schematic diagram thereof configured for AC operation;

[29] Figure 13 is an electrical schematic diagram thereof configured for DC operation
with low current and high speed; and

30
[30] Figure 14 is an electrical schematic diagram thereof configured for AC operation

with high voltage.



152 supporting parallel spaced apart, disc-shaped

per manent magnet sets, wherein each of the magnet
sets conprises plural, spaced apart, co-planar nagnet
segnents 15 146. The segnents 146 are arranged with
pairs of opposing NNN and S-S permanent nmagnet pol es,
as shown by the letters "S" for south pole and "N' for
north pole, of opposite polarity in alternating
circunferential sequence as is shown in Figs. 3-6

depi cting four separate possible confijgurations of the
magnet sets. A rotor pr netically

per neabl e rotating roto?ﬁéggﬁéﬁ%ﬁgﬁﬁbunted on, and
rotatlng with, an 20 axle 144 which is supported by

the s ; afb%@rf@esérﬁj%d Ara rllxrés QHLFsh&e tl?e de@ibgcf aﬁﬂaﬁtﬂ@ and its

1401 cIu es central structur [ enent fixed

ax| e XapthodTfaise &t afr ledst amsoflmPrefmr@si« |be|%sn0&e ﬁmb@dammtgl VG‘FCh is
radi alf{lrﬂnep Eétfﬁ@& ﬁfjdcftatll% %e%hd@in%"@é’s‘&fﬂrﬁ&? iThSse %ﬂ@n?&dr‘ﬁ%@ﬂl in
in Figs. 1, ke pol e %
segnerthesartmgy l&raéleu oy mgksrdisiations aﬂ%@@dlﬁ%ﬁnﬁlﬁé@ Hasieserippd herein
Wi th %&oﬁtocieg;m@g) b 1iQ nssﬁln faﬁhegc%pee t'I\ﬁ@x%f(‘)re, A B4 bE ﬂﬁderstood that

suppl yi ng comrutat or engages the rotor suc

t hat edehisdfusiraied i ost |f@“fh1mnly fgrrtbvpla@ose%?f exae addhat Hﬁhould not
1ol S k@G asHlinfilaBGH hABEHRLT B bedéRt 4FRARROINE mbABd BBuse.
shown in Fig. 1, whi are positioned for attraction

or repul sion of the adjacent per manent magnet poles in

a nex  Gahs c@rdrMehdticQpaadiust J&ﬁxpﬁﬁ% Qlstatof RIARE ARG thame
magnefts i nduce nagnetic nonopole fields in the

f er r ondg serpoging griallel gpaced apant, dise-shaped RETMAER Maghesetsnyyherein

in 30 etacfhamhelxﬁlgglﬁpﬁtst el tpf1§e§ 'ﬁ'ﬁlra]r Spadel @pdddl S@plﬁﬁa& %ﬁ%ﬁ& 8dgments

el ements 150 for supporting the "stator. P&
Wagnet!48cGhretementyBorrinaTarge Ml @airs @ oprating MYl andip-S permanent

SegMen)5nd$oR QWBhdwWh bthchette'is «d ”qu soBBPERIUng “NM for north pole, of
quadrature, as _shown in Fig 9ht segnent s,

as
shown OiPPPSIt‘FiP@la“‘B in aifgnafiae §€§ﬁ‘éf?ﬂ3‘§w é@“@ﬁ%\%‘sl showp n Figs. 3-6

or rm)ﬁeﬁ@cﬁ%rfbﬁ SerRfdie JoskBESonfburfieadlof ﬂ&ﬁﬂz@ﬁéﬁs&s 14 Botor [Advides a
segnents 146 are npunted on di scs

42 na
f er r orftAgARICHY Rsssbleptatng roiRk Famp (3 %a@efa%ff& with, an
B e Usel,144 RRickE AEpPoREDBy thé stﬂbl‘sﬁhn&elgﬂeﬂihﬁﬂn in Fig. 2. Rotor frame

accordlngl In the foll ow ng descr
di scud40 Ridescipia) Suee P esgin® fiXﬁA e g mﬁhmrﬁame 140

the b @)‘ﬁdvﬁ‘depﬁ bRIlHaf sadeily M"ﬁthﬂf oanlly ﬁ@tﬂﬂrcaiﬂsl.llSlS afishown in Figs.

t heory eratio y as_ wel |
appl v 1ad LY. 00l AEF TEAh ARSEE 16 2l oPsPE dre o-oce
rotat Ipagu&ﬁ rdihciad rmqiaslﬂ@eashemabvéexbeAabdr@t fupplylng commutator

enabl e?g e gagepse’che rotdci-ksucl;hl that eachhof the coils 148 provide, on each side of its

plane, an electromagnet active monopole 168 as shown in Fig. 1, which are
positioned for attraction or repulsion of the adjacent permanent magnet poles in a
manner causing rotation of the rotor. The permanent magnets induce magnetic
monopole fields in the ferromagnetic core. Axle 144 rotates within a bearing in
30 frame 152 and the frame 152 includes structural elements 150 for supporting the

stator.



10 art. [34] The rotor frame 140 may be nmade up of
| ayers of ferromagnetic sheet material 164 as shown
in Fig. 1, or it may be a nonolithic sintered ferrite
part as shown in Fig. 7 which elimnates hysteresis.
El ectrical conductors in the formof insulated wres
15 are wound into coils 148 within radial slots 130
formed in the rotor frame 140 (Fig. 7). These coils
148 are interconnected as shown in Fig. 10, i.e., all
of t{BH c@hd waghdiSegraents Ii6 meyl ceropriss tvsehdarsulainsegments as shown in
eI ectr - O] 8 - 42 t .
O e U b Bk bl i oo et o Ui i
c0| I S 111485, itwelvoseamenta ds siova infige 6, ar3gay eamiptse aly indmberod such
C 0 mmt S%%;Igéntslﬁt% ARhe Q@%ix{enﬁ HQMe e gtjecg on @iscs 2192 Ln%é% oiJ i@rromagnetlc
see that t Wi pers 158" are preferably set
aSt an mptgliad When meleéb@nswmecmal)t%m wspd, thecogiuigter is also segmented
i mpro a
o res g 0F WIGEE GBI b0 oS VRS U Spdiiiipn shown
t he wiipefig. 3.5®wever, theghasio pracipade of Higtpreseet appprplas gnd ggory of
are se [
4o noté%e%tgé apg goaﬁ %veﬁ?cg?i%ﬂq 16, a%ﬁua%) fy:aﬁngll g&aﬁggﬁéﬁ%#ﬂaﬁ%f the
appar aressntirgtatingttoroidalgnachinges vyl benable itobe enlried e pf skill in the
[ot atlégg between and in close adjacency on both of
|ts sides to the stator. Referring nowto Fig. 10, it
is seen that, in the preferred embodi ment of the
cur g?ﬂt "I‘Pé)l%&ﬁltﬂldﬁe 1@0 RA be HadP & GRBRRAL oigt@rrm{q&fc A& tfaterial
of sem circul ar” segnent” 146 configuration are
| n cl ok as ghowriimFigyl, poit mAebe pangnobithictshgered pirite pprtgs ghown in Fig.
each i NGHRRkHmked BystrlRl E1cricA ROARBBALIN POALH R wires
pole S semcircular segnments 146 are in close

Br oxi rdtg yound ipthsoids H8within mdiplrsioss 130Hermed jin the 1%@ framed 40 (Fig.

coils ﬁaﬁ‘ﬂ% %Gi%d14@%féfﬁﬁféo&ﬁ&ed\hs%%ﬁn HBGHE0Si.A A of the coﬂs 148
pol ari zed (zggcurrent |'ow t hrough t he conmut at or

to produwEedredn i hage 4 dicgricallyl qoger neigt 18 de Fiee 2and 1‘? ?’f one end

r Ot at i gl cofl@[@esrhe-gﬁxeyé}ﬂ%&{cﬁ@@t&: Rbifs 148 s dofindc B 4 Riplr 158
recogni ze that the ferromagnetic_rotor body 140

that i whichdides oo sprapytefoy 1 3906 best H9w8 I5Figd ween the N

$0l e permanent magnet segnments 146 is induced as a

south pole S. Each of the coils 148 npunted in_the

¢ ot 6151 b olyFie A3 A ek e P Bere e RapH Nt g pagle 1 the axis of

per mangert 14488 0thin SAGTREH &né&@umg Qred Wit [coRRutaf®NER, which are

roduci ng a magnetic field
P spmgg loaded Tor cont%nuous contact Wltth the wipers 158. In Fig. 9 we see that the

wipers 158 are set very close together, but it is noted that they do not touch each

25 other.

[36] In operation, the apparatus is set into rotational motion, the rotor rotating between
and in close adjacency on both of its sides to the stator. Referring now to Fig. 10, it
is seen that, in the preferred embodiment of the current apparatus, a pair of permanent

30 magnet north poles N of semicircular segment 146 configuration are in close
proximity to one half of the coils 148 at each instant, while a pair of permanent

magnet south pole S semicircular segments 146 are in close proximity to the other



causes attraction to the rotor body 140 to product an

el ectronotive fore in the direction of rotation, see

the description in the incorporated Provisional Patent

10 Application on page 20 and associated Fig. 9.

Li kewi se, the sane effect with opposite polarities

occurs for those coils 148 that are between the S pole

magnet segnents 146. [37] Cenerally, the present

apparatus is a rotating el ectromagneti c nmachi ne having

a 15 Istfaifche whilsc 8pr Bl deils sandwiced tbetyyeen (Hleer Napréh magnets are

nonopal net f nigr

Fer oRGHERCDP beal A bl Becibg" 80 HrodBBRR eneld e

cir cumhgmmmsethatlrd@ﬂt in aordtmnnh@rce@l o wflesstendctbis, 40 irgprtant to

shown |

opposfﬁ%glg ?%‘e‘%%f" I-EQ%TQ%MC J[QAItigw)Ie r g? é’? ﬂ%][ §%§antz{n%sly positioned

ismrer detiveem thel e pple permarnt magrstyseampnds 146eis danlmﬂl 3s eouthypole S.

has i 'ﬂ%g%hé &1919 1hd moﬁteq%?@l@%t& HIRP DRt ale aﬁb Het@ben theN pole

opposite arit east one, and preferably

pl ur alpetryangrft nzaenqt qume@ai%hanga arieeitserise atodecing asmagaz@m “Held that

are WoYids ahatiy ¢ gr}ﬁe '}tg&oﬁodpol(m o4 prd bt &ﬁgh@ﬁloln)étlve fore in the

directed slots si de wal | of

t he r otineetiopoefyrotetion, sphéheefeserintipe an theo mcgrpqwad ;?rf‘?j’éﬁ}(é’él Batent
l ectr [ I r f ith

Bt at 1RTaROp o8 pagf o ol gLty Mg o) PICHRE NS sme et i

pr oducippesite poletidastacer far \t%mrf orilsel48 At apgheteen the H gole magnet

el ectrg%n&wrgnt flow fromthe positive termnal (+)

to the hegative termnal (-), the flowis therefore

through all of the coils 148 associated with the

Per MR eN&eneralg)! tfe {n‘e§ At ap Qgﬂs {sNeRtalihg ALGRmA etlé)flaa&m% having a

coi I's" 148 ass0cl at 6d. wi tp he per manent pol e

160i | s stag Whicihpowdesaas rlwgomr@r@@sntb@@w@ﬁ mqs@eqso%kt pifin its

and 3Q,8894 géc\ée ACRHNH C%ﬁgtﬁzrtox()piﬁ%ﬁ? $ddylad hﬁéjﬁnr Sidr cfll:t@f{ference
reverses an hen so force “exerted

on
coi | s 1#9'g andsinger sirprenderence 1A %Wﬁlﬂﬁﬁfgﬁe@b%quwéﬁ%ala? gpludes

rever 3&s obﬂio%mg RRIE alld Y4t THREoRABE 14UQS inhH&@sekdGh @le permanent
devel ops constant rotational force. is the fact

10 t h atlagﬂﬁt@ fielst and theseby khas dpflugeddnig & wgnonﬂﬂlﬁm%c {irld ﬁf gpposite

NMONQRALE. At Bast ol hd¥erefdrably R Plialfty 6f Ehrrefitl cartyifiy Pi6dtEcal coils
field, that they develogan electr t|v

si gni fIA8 aiseropng %fP‘{j’éiFhecrﬁ Fbody within fags éhlé‘it?éifc{qi%ﬁtgg’ﬁé’f’fhé’ﬂhe
rotatisye WREhi4ves of Shel &4r 0dag lﬂoab'l‘EdTEIéEtﬁcdl%ﬂﬁ llbeqmcmce a

gfe tal lele%t?gt;llfgngcirceﬁe%docﬂtilctgc? glggg Q ge\rlxseel oforgtgtqont 0 ’chép rotor Iiaode‘y within the
stator thereby producing an electromotive force.
25
[38] Assuming electron current flow from the positive terminal (+) to the negative
terminal (-), the flow is therefore through all of the coils 148 associated with the
permanent S pole first, and then through all of the coils 148 associated with the
permanent N pole. As coils 148 transfer across the gap between the positive and
30 negative commutator (brushes) 159 current flow reverses and then so does the force

exerted on the coils 148, and since the permanent magnetic field also reverses its

polarity at the same time, the rotor develops a constant rotational force. It is the fact

10
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30

record and are considered critical to the operation of
at | east one aspect of the apparatus and its nethod
of use and to the achi evenent of the above descri bed
objectives. The words used in this specification to
descri be the instant enbodi nents are to be understood
not only in the sense of their commonly defined

nmeani ngs, but to include by special 10 definition in

IS | ion: . Str (=T r
g SBEEE BRSPS B Rl 15, 308 e spRche
or ars gokfield, can they deddups wetbcirombtie &oct sighifolntiyhiasger then
speci fication as includi nore than one neani ng, then
altgrpativ giectiprapgnstic Eﬂ?ﬁ&gg{‘@g‘g‘eﬁs bei ng generic to all
possi bl e neani ngs supported by the specification and
by the word or words describing the elenent. 15 [40]

y ; 5 A
[39T Hbe pnabieapanty desentheddn detpid abeielase sensidaredmerelanyar e peior art of
rti.,cul arl f i [ S..: 3,
recP gt et iRt SRR eS| MA@ Al B the apparas
ancite edetiiaghedel ahd BPherastieentnipf ttkesboxe sieatribed fobpotves. The
wotfased RO B S P bt SRS B unerson
nob%rﬂ% 3h itheY sédbe ©P 1R}iPBGhmBRY REinSE HERMhSs, bP t& thchideand ?Qcial
w th permanent nmagnet pol és of the nmagnet segnents 146
defimitieyp o $his esppeifieationy stra¢tvrsy mfaggriahtor aacksy beyand nige gscope of the
alternatin e nee. . i call I .
corftgblyaB g mEfHIE s S PR 4 b fnBEBBE, e context ofthis
spe!éiﬁcﬁtlikm; &y ﬁmﬁﬁinkﬁﬁbre than ion® a’aeaﬁihg,cihaﬁ & ane emik?l 6€ understoad as
pair of side s 140"', the rotor fr .140 unt ed
beigg sreriakp éﬁl passitlg BisaringsuBportadRy B apsHicptiofhnd]mpthe gyord or
wolR{RbdrBheGhe bBRehOt OF frame 140. The rotor frame 140
provides a 25 plurality of radially directed slots 130
ext endi ng between the outer 140" and the inner 140"
imcunferen . of roto [ t s
(el T Rt SRS abfife Lol 95 e phitult? Bedel i wis
patagraphi ahd ahe ithdediafehc folliwihd @adbaps [4B0 Aastating aleetrdmsagnetic
130" open,to one_.of the side walls 140"'. épe
aPREFALNS (TR Isaszpstatgr Gamp (| o4 SHRRPRIEITWP PHrTof 2P NP R spaegd apart
L ; bl jagndbQe 146
oy hoLL Iy L8 O DU of Py pycns |
arrprgednavitnmermapné magodt eslesfof teemeagigh segnentss1 4049 appesite polarity

. Dosi tioned | pasing. f -t0-, f it i .
e e
shappp astat ramb UX0 s at @it ichesmfdrenical 1404, parisnel Wcumfeesree 1407

ach sai.d wiper 158 has an approxi mately trapezoi dal
aniiﬁ 3@50? ﬂg%wa@% 14027 the otay aepe T ’é‘ei:“?thi%lP ?l;/ a@ﬁgg‘é gypported by
theWtdtbr @418e 152 for rotation of the rotor frame 140. The rotor frame 140 provides a
plurality of radially directed slots 130 extending between the outer 140’ and the inner

140” circumferences of the rotor frame 140, the slots 130 positioned in laterally spaced
apart pairs around the rotor frame 140. Each of the slots 130 has an aperture 130’ open to
one of the side walls 140°”’. The apertures 130’ are circumferentially more narrow than
the slots 130. A toroidally wound coil 148 is wound within each of the pairs of slots 130.
Like permanent magnet poles of the magnet sets 146 are positioned in opposing, face-to-

face positions with the rotor frame 140 between them.
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of the toroidally wound coils 148. The wi pers 158 are
in surface-to-surface contact wwth a 5 ring-shaped
comut at or 159, the commutator 159 havi ng an
approximately triangular shape in cross section. [42]
The definitions of the words or drawi ng el enents
descri bed herein are neant to include not only the
conmbi nation of elenents which are literally set forth,
but all 10 equivalent structure, material or acts for
perform ng substantially the sane function in
[413 dthe tappﬁrhtlaé fyttheh e%rﬁp(f‘@s Waltv@pabtlaB{]mBﬂfb shendaidiMiper t1I68 has
same result. In this sense it t. her ef or .
an apnipxifmgicht Bepogpidel s&ﬁpeeakﬁresar%ﬁtons%sg% FleciiFaly eeegssionigh one
of fﬁ@?&oﬁbmﬂﬁ& GO 188, THERABer 258 213Yin Saceio-bihkeacR lc6RBA with a
described and 1ts various enbodi ments or that a single
rlngismpechtconmylta@@ $3fhshé commatatayr 1 Ovkaving aroappreXimagteht diangular
shede & algl & [43] Changes fromthe cl ai ned subj ect
PRl P& % wed by a person with ordinary skill in
the art, nOM/knomn or |later deV|sed are expressly

cont errpl ated as, bein eqU| val e Wi t hi e scop
[42] nhe rdedinitions of the WardSRi<ArawiRg s ﬁﬁ?ﬁt% deSPHE?CtE%rFJéI a1e meant to

incRIdY] Wsorﬁ&‘k?ﬁé lcbbin@fich of Wénntd dnfdh KROMErall9 £P Q'OB% t But all

ordinary skill in the art are defined to be within the
equivalqe sEOctorfe, tateridbbi ace fer parfonming sphitentifilly ghe same fynstion in
ta rsto L ude wh
sor BT B e, 0 PR gt b e e 2Bl TR ahigsepse 10 i
thefedbre Riphtdiplayedetibi MpbqiNalentRabistiation e twoly ingits |emeents may be
substituted, and al so what i ncor por. at es tHe essen

malejéoygny prept the elesepseleserihediand de yariqusrembrdimentsory 2t single
elefr{éﬁﬁ{lw [T %@stﬁmeﬁ fdrptwﬁ %Phﬂ)?ﬁ?élélﬁéhtwnt dclhile 25 appended

al ns an [ ear, here, that each naned
inventor bel i eves that the cl ai med subj ect matter is

i s dntend nt ed .
(438 o ) B Gl e ML et e iy s
in therﬁﬁ( nSw kgowa os laéradevised e smmryt ¢dilg=:nipM1ed pabdifg ecf]uiealents
lurality of spaced apart co-planar nag eg
within the scapg nﬁ)tpmeg ang 9ts V@flOltSoe_l‘?)bogHa?nt Org;ég)rﬂ%‘? §ubst1tutlons
noW ok BRGEHoWh tt(po&e&zm?ﬂﬁﬁﬁar}nﬁﬁpﬁ{ the %h%?e finkd %o bé@ﬁﬂiﬁtthe scope

segnents 1 n opposite polarity circunferenti al
of the dafigpdcklenhends. Thisi digglosyrsge ehms eeant tohgwadérstadd o include what is

spe"c);l'?I cnﬁy must’rateé) geaslclzrlll}/ed atr;c%) Wbl 1ts %Bngeﬁ%nﬁy Qc?u\{\lfarfgﬂt \What can be

obviously substituted, and also what incorporates the essential ideas.

[44] The scope of this description is to be interpreted only in conjunction with the
appended claims and it is made clear, here, that each named inventor believes that the

claimed subject matter is what is intended to be patented.
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10 outer circunference, an inner circunference and a
pair of side walls, the rotor frane nounted on an
axl e supported by the stator frane for rotation of the
rotor frame; the rotor franme providing a plurality of
radially directed slots extending between the outer
and the inner circunferences of the rotor frane, the
slots positioned in |laterally spaced apart pairs
around the rotor frane, e of the slots 15 having an
aperture open to one of the side walls, the apertures
being circunferentially nore narrow than the slots; a
toroidally wound coil wound wthin each of the pairs

Whet isslaned isand | i ke per menent magnet pol es of the

magnet sets positioned in opposing, face-to-face
positions with the rotor frame therebetween. 20 2. .
Th eAapptingelestrahagrietiv appardtus cOmRpristtedr qtzgprngarpp §¥pporting two

Wi per.s, .each said w per havi ' .
iSRRG Rt
engameslphirhmagite sefmédte atrangsddwith ypennarredt avighst, palése of the
wi pers 1 n surface-to-surface contact with a .
r i NEAIFAFEEMERATI ARRIFIC tRRCATLD FER sy gl alternating
"i‘gpée%é&@} &l MadnliM U heade, BRARSY! Thapéd FtoS Baink daving an

outer circumference, an inner circumference and a pair of side walls, the rotor
frame mounted on an axle supported by the stator frame for rotation of the rotor
frame; the rotor frame providing a plurality of radially directed slots extending
between the outer and the inner circumferences of the rotor frame, the slots
positioned in laterally spaced apart pairs around the rotor frame, each of the slots
having an aperture open to one of the side walls, the apertures being
circumferentially more narrow than the slots; a toroidally wound coil wound
within each of the pairs of slots; and like permanent magnet poles of the magnet
sets positioned in opposing, face-to-face positions with the rotor frame

therebetween.

2. The apparatus of claim 1 further comprising plural wipers, each said wiper having
an approximately trapezoidal shape in cross-section and electrically engaged with
one of the toroidally wound coils, the wipers in surface-to-surface contact with a
ring-shaped commutator, the commutator having an approximately triangular

shape in cross section.
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