El ectromagnetic Machine Wth | ndependent Renovable Coils, Mdular Parts And
Sel f Sustai ned Passive Magnetic Bearing Field of the Invention [1] This
invention relates generally to electric notors and generators and nore
particularly to such an el ectronmagneti ¢ nachine with novel structure and
operation. Description of the Related Art [2] 'Tu et al, US 2004/0135452,
discloses a flat rotary electric generator that includes at |east one
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at | east one di'Sc-slraped nagneti c po ucture oriente to the
helical coil structure. |f nuStstgphel Rassivé MaknatciBeagng uct ures and

di sc-shaped magnetic coil structures are included, the toroidal coi
structures and di sc-shaped nagnetic coil structures are arranged in

al ternati ng meMéefthe bRentioar oi dal coil structure and di sc-shaped magnetic
pol e structure are not provided with a perneable material. Wen either the
toroidal coil structures or the at | east one disc-shaped magnetic pole
structure isyrot ated iBYen®ibn @¥lhRE N3herhIBf &6 cldchift 1RERs dad gefirhtofd bndtmbre CutS
t he magnetic |I'ines passing therethrough to generate an induced current. [3]
Neal , US 2002/ (Pesispiedy toisush pp skeiromagnetcanaghjnesyithpoyelytrugure andppsrfient nat
forma toroidal core for a stator assenbly used to make a notor. In a
preferred enbodi nent, a plurality of magnetic fields is created when

el ectrical cWescsiption ef thoRelatededt t hr ough wi re wound around pol es on the
toroidal core. A nonolithic body of phase change material substantially
encapsul ates the conductors and holds the stator arc segnents in contact

Wi th each ot [r iTu tted, UBR200410135452, discldagsch Bitgetanrdlecttc genematprithas inpdudss . and

methods of - const{HGILOR:SHA IR Rl takhe el kst R drefll A 2500

least one disc-shaped magnetic pole structure oriented parallel to the helical coil
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
external force, the toroidal coil structure cuts the magnetic lines passing therethrough

to generate an induced current.

[3]  Neal, US 2002/0135263, discloses a plurality of stator arc segments that form a
toroidal core for a stator assembly used to make a motor. In a preferred embodiment,
a plurality of magnetic fields is created when electrical current is conducted through
wire wound around poles on the toroidal core. A monolithic body of phase change
material substantially encapsulates the conductors and holds the stator arc segments
in contact with each other in the toroidal core. Hard disc drives using the motor, and

methods of constructing the motor and hard disc drives are also disclosed.

4] Rose, US 6803691, discloses an electrical machine that comprises a magnetically
permeable ring-shaped core centered on an axis of rotation and having two axially-

opposite sides. Coils are wound toroidally about the core and disposed sequentially



[4] Rose, US 6803691, discloses an electrical machine that conprises a
magneti cal |y perneabl e ring-shaped core centered on an axis of rotation and
havi ng two axi ally-opposite sides. Coils are wound toroidally about the
core and di sposed sequentially along the circunferential direction. Each
coil includes two side | egs extending radially alongside respectively sides
of the core. Coil-free spaces exi st between adjacent side | egs. A bracket

has first and second side flanges that are connected by ag;)rf'rsdgi n9 X
structure and raegsethe venunfenspgal idigection: dach t@ilselydes EvQaideoeet (rsteading. [ 5)

Mohl er, US 6507284y ‘%io%%%}i@é SspRetPelydAQCt @Rakork AEGHIARY sPadelAKRE Heldden! S
conpri sed of an output aft wiwth one or nore rotors fixedly nounted

thereon. The shadfacertrsifledensop bagcketrhan firse and sseondotida flanges hatarpeqpmeetEd by py
conducti ve houSdrggénggs\é'hg%aanﬁ¥%b&%%&ﬁtut% frsfBbada et 6 e gl 15 cl osed

by conductive en e end caps” have stator pole pieces nounted
thereon. In one enbodinent, the rotor has at |east two oppositely

magneti zed pegman nmagnet I.ch.are asynpmetricall t ... 1 hey
are adj acent ?gt oﬁg’t}%elr’dg&gnﬁozfegggw%%é%e%yya@gﬁgﬁ%tmn%éln)e{?t%%oﬁ% af)dﬁ ﬁﬁlte %t her
si de The st at orcopfpriseddfemenhps shafy mithtone or fuorxrotas dinedly nidupted iblerton. dihe

enbodinent is axially thicker th the.remai ni ng.partio f the. | e. pi ece.
An abut nent pre%‘éﬁtag&/f%g af?)?“&““?‘?ﬁ%f% '%Pﬁdn?ggg?‘f%@yﬁgﬁ$’F al° %Oélg’lng?’ N wher e
the rotor nmagnef §liadscadddiPhbintad thgiR@chndiid dlodell ®yRbahirtive encbapd. Mhe kiyd st i on

of the pole piece). Thus, the rotor is magpetical Jatched in _one of two
posi tions bei ngtai? AT PolfeRieRes mrunied theregn. g‘bgP‘f P@ngd@ﬁ%tr &efSPF oS 8% lepste

coil wth an opRRSIpbEsiRRE) RhkdeYiz6d pérRBhent MASRSEs WRRH ¢ QéyniRetfiellBt Qok@vAr ds
its opposite latching position whereupon it is magnetically latched in that
position. [6] Nishiteey aregliscenyete siflesied sepamted es RARERBNGHS 9l O s Hthegs s

torque actuat Ofgge The stator pole piece has asymmetric flux conductivity and in one embodiment
is axially thicker than the remaining portion of the pole piece. An abutment prevents
the rotor from swinging to the neutral position (where the rotor magnets are axially
aligned with the higher conductivity portion of the pole piece). Thus, the rotor is
magnetically latched in one of two positions being drawn towards the neutral
position. 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.

6] Mohler, US 5337030, discloses a permanent 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 lower end plates at each end. Mounted to the
end plates and extending towards each other are stator pole pieces separated from its
opposing pole piece by an air gap. A permanent magnet rotor is disposed in the air
gap and mounted on a shaft which in turn is rotatably mounted in each of the end
plates. The permanent magnet rotor comprises at least two permanent magnets, each
covering an arcuate portion of the rotor and having opposite polarities. Energization
of the coil with current in one direction magnetizes the pole pieces such that each of

the two pole pieces attracts one of the magnets of the rotor and repels the other



that is conprised of an el ectromagnetic core capable of generating an

el ongated toroidally shaped nagnet flux field when energized. Qutside the
generally cylindrical coil is an outer housing with upper and | ower end

pl ates at each end. Mounted to the end plates and extendi ng towards each
other are stator pole pieces separated fromits opposing pole piece by an
air gap. A permanent magnet rotor is disposed in the air gap and nounted on

a shaft which in turn_i,s rotataply .nmounted in ea f the e ates. The
per manent magneP2#%t 8 h’fdﬂﬁf i’?gﬁmétmlaég@f‘e tg\?ﬂ?”g‘éﬂfﬂ% n‘%“%ﬁﬁ%? g%evgré@h"f
covering an ar cthdtcarrp@rfldvoresalts inhe révetsal ofithd thigué agd appisi dfethp @btar iid tRS.
Energi zation of the coil with current jn one djrect] on,naglgftp%zeﬁ the pole
pi eces such t hafPResitdgction, Prefgmed ephodymenty are gisclosed bavipgmyitiiaeelisgifhdt s of
the rotor and rgpelis dMBRHOF staldRBHRbinSHonk BEI/608ME id Rhlch thdared prurhBiyque
generated by the out'put shaft. Reversal of the current flowresults in a
reversal of thetkrotapiecenpicpaskvstater ele 8lane-he rotor in the opposite direction.
Preferred enbodi mnents are disclosed having multiple cells, i.e. a plurality

of stator rotor stator conbinations and/or cells in which there are a
plurality of [Pbl e Ktastedwusa ebabh Ust §1925poMisclpsesnan efepfroxpgnstie embion dhatet
al, US 5191255,. di scl RV@QF e IR t, or
havi ng a pl ural }n%ﬁ%fa%ng’ggg\?%gég%led a g ge&a pe%lrdna%t ra% teh%%?gh?(gé@}.
Preferably, adjBreferblyrgiuets magetso bpes dpmsito pelss flagng guovirdaOde oDrmormer
nore el ectromagnets are di sposed.adjacent .to th i of t rotor so
that as the rot%?wrogltaé?eéss?m gﬁgosﬁgﬁ% esn? rtr%t&lﬁﬁ gémgtﬁpﬁltégg%)t? 1E)Sro %?teaggtécr rrolt‘merd
near the pol es mwtatdshehe neagheto magumeéds .onCthier sundr e sarpied inedr tle phles of the

I dri Lt in.. d 1 ned el ati hi
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positions of thgededdrBined "Fge rlatiadshipa &lithOthe afdthtiofPol e fothie lsuee that, herpol es
of the el ectron%llgnets and the magnets rrgunt ed on the rotor, urge the rotor
to rotate in a WeERElY &l awplap PosiHaRs 8t the P MaEReic PErachoR iR repRIsioRe

rotor in predetgspidaare mg@e%ﬁhe RRSIréh&hSts ahldl hethhdRisGhéwitdd o the L Ergd
phot osensitive device ich produces a signal whose value varies according
t o whet her the Hewtertojratajeda & desingyl dirggHon. (Reflegpteamatenial is meunted pp da jofas

material. The sj,gf letehﬁin?rﬂﬂgiufair ggsiﬁshspméim cHehiY BicRiMEd £PtotdRhsitiVedevice
el ectromagnets. [8] Westley,” 4623809, discloses a stepper notor housing a
pol e structure Whichvprastices paignalovhpspemalie ahriest 2acording tx adietherthe deyideniy a
plurality of polesnah ebtb it AE ol Ry DA Gliotlol I Sighil) & SurllfifHeB Gb! O
in opposite di ree%?‘f% sl,%h{)ﬁeziesteat or p at es BEI ng pgsi ti onégiﬁblet en eacttﬁai r
of substanti al |prodwtedtivealrest fat te ebagpsmagmtsh stator cup having a plurality
of poles projecting inwardly froma back wall with a peripheral side wall
termnating in an outwardly extending flange. A major surface of each
flange is in[gjont Mxstiey, 4623309, adiecl@ns aneppdr nidier Ipusinga golatteshsoinashit a
assure a low r e;la%'rcc}f?ge%%caq%gtrz)?tpia%esf)ggctﬂ'having a plurality of poles, are positioned back to
back with the poles projecting in opposite directions, the stator plates being
positioned between a pair of substantially identical 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 to assure a low reluctance

magnetic path.

[91  Fawzy, 4565938, discloses an electromechanical device which can be used as a

motor or as a generator. The device has a housing, including bearing means to



[9] Fawzy, 4565938, discloses an el ectronechani cal device which can be used
as a notor or as a generator. The device has a housing, including bearing
nmeans to support a rotatable shaft. D sc nagnet neans are provided, and
poled to have alternating polarity and are nmounted on the shaft to define a
rotor. The device includes at |east one first pole shoe in contact with the
magnet neans, having a portion extending radially therefromto define a
virtual pole chanber, of firs olarity., Also includ is,at,l.east one
second pol e sho%mpﬁ"ébﬁﬁaﬁleﬁ#f# ﬁﬁﬁ EP“?WHaWEQFW§gg’B$?FP8ﬂ g&%@ﬁding
radial l'y therefgi@makiag JRIdre add \itd dahte® Wnetheshahen @ffint e ratbhernepddvadei ty.
A toroid stator is nounted on the housing and has_w ndi ngs thereon. The

stator is positioewees anlseat o irgRolhehaenB eoniast MAGIBE Jaghet Mepsy beyige 2

virtual pol e chohel $x@hdihd) SadidilyS theRRHmS RF Q8khePR WErnR Y8R SHUMHRHNGE Rl ONS
of said windings with circunferéentially alternating fields of alternating

pol arity. Meanspadarély pplsoiierdutiefl o ateleast oR¢ sesond pplesboe il eqntach avithy the aragne dr aw
of f current whep ithe: i i My vi Vi ent
fo oper ate. tho o e R oftor iR Hiel AR a1 0B« viRLapoR e

el ect r onechani cthb adieeri podarithi 4 Howidh stater Uis exbuatedaomtheo housingasndh heye wandingsr

t hat has a housj ifacl ydi i of: I ft. A
pair of disc na%%g?% threeé%g{] gsdg (%esg{oﬁa‘\g élg%%[p} s%&&eﬁ&pgﬁ a&rllg% ?P agﬁét?tﬁg&[ %Sé P‘gc es

of each. The nayriedlpods ehambarst fthé ficse ahd sécmoéd polegdhiobe surcund hpertgima foif sid

define a rotor. The devjce include | east e first .pole shoe, in contact
with one face of&%éR wﬁ@gﬁ?@?‘f’&é‘fﬁaﬁésﬁt’%ﬁ?g&eﬁ% %tjnalt&]fa Pﬁ‘&“&agf‘*ﬁ‘? §re
therefromto dejrbvided fom elebgicalr @haty with therseatorato izaw offfcurtietitt wikdn thelevice is
chanbers, of the sane polarity as said one face. Al so .included is at |east
one second pol ePRERE 353 g@f‘ﬁﬁtﬁgt"r oy e eyzend fnerate g dgyiceaymaioinet and
having a portion extending radially therefromto define in its preferred
forma pair of virtual pole chanbers of the sane polarity as the other

face. A toroiflst Bvw#, i44530kndisdlossh ap islectrmpsbagical fiyvisa Vi hennrisuseh éf aon.
The stator s DRsbE bPaed @GR hil QUHRGsihdenudhe TREIR MealCl dipdn hhe

virtual pole chanbers o ~first and second pol e shoes surround portions
of sai d w ndi ngotaiableshafty & pair of dise magnsys 2P peledde haig dppesigpobrity pr thertwpi ng

polarity. Nbansfaéegfof%cﬁ%ﬁ%& nefORE AGhnit Ble tdBice 'g%% br G AW BRI (CaELER!

when the device i's operated as a generator, or pr e current to operate
the devi ce as aowotThe.devigerincluday at leght anedirstrppéenthios in contact with one face of each

magnet, and having a portion extending radially therefrom to define, in its preferred
form, a pair of virtual pole chambers, of the same polarity as said one face. Also
included is at least one second pole shoe in contact with the other face of each
magnet and having a portion extending radially therefrom to define in its preferred
form a pair of virtual pole chambers of the same polarity as the other face. A toroid
stator is mounted on the housing and has windings thereon. The stator is positioned
annularly around the disc magnets such that the virtual 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

operate the device as a motor.



[1l] The present invention teaches certain benefits in construction and use
which give rise to the objectives described below. In one enbodi nent, the
present invention functions as an electric notor, in a second enbodinent it
functions as a rotating electric generator, and in a third enbodi nent it
finictions as a rotating transfornmer. In further enbodi nents, the present

i nvention nmay operate as a linear nmachine rather than rotating. In each of
t hese enbodi nents, the nmachi ne may be operated as an AC nachine or a DC
machi ne. The machi ne operates by ¢UBBrYR4the IRSAUAR el ectromagnetic field to
magnets in attraction and also in repulsion. In each enbodi nent, primary

el ectromagnets produce a field which couples to secondary magnets, which
may be per mar[éhf (g ipeasentdnveation teadien getausbengfitsfin gpnstastioniad Mpe Whioh giye t he
secondary magnefis, {UREbRBENE RScrRRl thefl. bR QhblinbR! WeEprbdent RReRENT N,
i.e., neither rotating nor trans‘f ating. An I nportant aspect of the present
i nvention, in ofvactinsastan electaerimdonrime seqpadtanhodimany it fraciens o areotating
previ ously defi o . e j L st .

Formed as. spi rafeiiis REfpd s i B PRQRA St fRliork o WSbHle WOMIGRE,
non- f er r omagnet Incfurthéresmibatlimedts] thetpnesentiinppotitmamiay apgetetas eflintdrangehesaather

invention is the nodul ari.t f the entire construct.ion by use of coil

speci al shape h@ﬁ’éf ﬁngofIn %gcﬁxrog&%eaﬁg?aﬁ%c{%g%?ﬁ%fnac FeRAY ée (s)%%%ltfzéolf‘seﬁn f‘ﬁ:to a
plurality of segagibes ofegrRCi aathiye.i sThatmsthidteonpeaarh Wt henplingt ai movidgual
el ectrical conti.nui tni/ angd E@gce m nim zing hysteresis effects. Anpther

i mport ant  aspectegonagRets Beldnio PRERTE i priraction and kg 3y rERUigOR e 0 each

sust ai ned passi #fbddagaR! pEmbEEledidnagnds hRUtd adield MhihesIPRLND ABGARHS
sweeping a portion of the alum num shaft ri ng:t; ben?ath t he permanent magnets

and | ocated bet WR¥AFLSt e TRAYN B PEMMANSRaFRERFS 08 T PRICBPERA offily fdtber the
fer romagnet i ¢ Chiifiary ARGHE BhcohiiRY!h ks A8REhingas! (e O #AMr SRR bPMhd S
e

t he permanent magnets edges cut in a distinct angle, such as at 45 degrees,
or triangul ar imachingdewmeiEher 4ptating ner eeklatingosn iFaRMRDY aspeeleofpde Presarle and

avoi ds the al t e0gkbROBAGHfuANhRlLAGH Shulal b AR GlhbR; PRLTREN

magnet . Another inportant aspect of the present invention is the use
capture of i ndudefieddaiynevst electrasnaghetisarol sfractuagrvaapnd or formed pesptirahvenssdiat

back in the el eg} i L reyit. . of r.s 2 j mgr o
obj ective of ths((;,iuggﬁéra g@esn pf)?l\g/%% ﬂl%cr)rg&?ogmi%gg%r(gv%gfl e%%m%%’%é%a ttjegiraian ér(r"étl?{od of
use of such appatpattars aspeat of/the paserdwmanti@aygssheopdelatyhif theyerttine cqrsiroctioar t .

[ 13] Mot her objective. of the .invention is.to produce a nachi.ne.as descri bed
herein having ahtg hO%eﬁogcﬁpF%?}asS‘ﬂ%et f‘%us’fnig% Ioatﬁﬁreoﬁ%ﬁgfl%}?c ’f’itﬂqgl Awfi’iglﬁ f%%ﬁpara?e%

obj ective of thiato f\pRFEIIYOfi eginkbts @hdghetivally dsvlaéd floem erBMbth@rbud in mutual

comatttator. [15] .A further objective of the inventign is, the .
est abl i shment © 6‘4“6%1 |cgREply; "f?éll g‘?ﬂ“ﬁd“‘l“ﬂ%‘%‘é‘% }&Véfq‘??ésdef??c&n Erigpogantyet

radiation and egdgyct 08 HeEptbsent WREbRIbN! i BCBSPEratiil delFi safteMedf pasdiPd Gknetic
machi nes of the present type. %%%6] A further objective of the invention is
to produce a roCcaHRh S Pachihel e PEmanePagiets SFaRing @ ROrHicef the aluminum

shaft ring beneath the permanent magnets and located between the guiding ball
bearing and the electromagnets ferromagnetic core. Another important aspect of the
present invention is the permanent magnets edges cut in a distinet angle, such as at 45
degrees, or triangular in shape which allows a continuous magnetic one pole face and
avoids the alternating magnetic end effect at both ends of the permanent magnet.
Another important aspect of the present invention is the useful capture of induced
eddy currents of each ferromagnetic segment and sent back in the electrical circuit of

the power supply.



[17] A further objective of the invention is to provide a rotating nmachine
with open access to the interior of its central shaft on its axis of
rotation. [18] A further objective of the invention is to provide rotating
and transl ating machines with self sustai ned passive nmagnetic bearings as
part of their integrated construction. [19] O her features and advant ages
of the enbodi nents of the present invention will becone apparent fromthe
follow ng nore detailed description, taken in conjunction with the
acconpanyi ng [l awiAnpsmaryhibidstive lofishe aresent iyveptign of t@peidcean apRargps ged pl es

Dsar i ptron of pflhod 5P 8P &P PR TR a0luiddl b WAL bPlho oFb &1

Description of P aw ngs conpanyl ram ustrate the
enbodi ments of the present invention. In such drawings: [21] Figure 1 is a

schematic di ?lg; amAggth;[:rh %ch) tive oF EheI {Hvent 1t01|1 antospf}g ce'anmac € asst?e%x!xb%ﬁ "herein

having a high electromagnetic field density.

[14) A further objective of the invention is the elimination of the need for a

commutator.

[15] A further objective of the invention is the establishment of low losses including
losses derived from hysteresis, heat, radiation and eddy currents, which reduce the

efficiency of typical machines of the present type.

[16] A further objective of the invention is to produce a rotating machine with a

compact, modular structure.

[17] A further objective of the invention is to provide a rotating machine with open

access to the interior of its central shaft on its axis of rotation.

[18] A further objective of the invention is to provide rotating and translating
machines with self sustained passive magnetic bearings as part of their integrated

construction.

[19] Other features and advantages of the embodiments of the present invention will
become apparent from the following more detailed description, taken in conjunction
with the accompanying drawings, which illustrate, by way of example, the principles

of at least one of the possible embodiments of the invention.
Brief Description of the Drawings

[20] The accompanying drawings illustrate the embodiments of the present invention.

In such drawings:



[22] Figure 2 is a side view of a rotational tubular axle of the present

I nvention shown with bearing sets 20, bearing securing fitting 15, nounting
rings 30A, coil interconnection ring 30C, nagnetic bearing alum numring
sweep surface 10", and conmutator 80; [23] Figure 3 is a perspective view
of a circuit comon ring 3013; [24] Figures 4 is a perspective end view
thereof as seen wth the bearing securing fitting detached; [25] Figure 5
is an end view thereof as seen fromthe bearing securing flttlng and

showi ng proxidigl Eimiee bis asohemetic idigrapaefshe pregt Bivention sBows ineCrpRsrsspiiast i ve
end view t her fr t

perspect | ve P SRBFER @bl Se s QA @hutas &[S pnth@elenl v spown
perspective vi ewitlh Heagnd sstaodd,nbedring SWﬂmlﬂ‘mng)uIS hmmltmgsnmgsuaﬂ.&d colh the

mounting rings xgtserc%gge%tlfoxg %?11g %BE, pmeagxrxe;tfggbezsmencgugll A u];nI g’l;[’l!g rég/eep surface 10°, and

commutator 80;

[23] Figure 3 is a perspective view of a circuit common ring 30B;

[24] Figures 4 is a perspective end view thereof as seen with the beaﬁng securing
fitting detached;

[25] Figure 5 is an end view thereof as seen from the bearing securing fitting and
showing proximal ends of connecting bars;

[26] Figure 6 is a perspective end view thereof as seen from the commutator;

[27] Figure 7 is a perspective view of one of the connecting bars;

[28] Figures 8 is a perspective view thereof showing the two half coil housings
mounted on the mounting rings as seen from the bearing securing fitting end;

[29] Figure 9 is a close up partial side perspective view thereof showing the mounting
interface between a coil housing and the mounting rings;

[30] Figure 10 is a partial side perspective view thereof showing a coil as mounted
within a coil housing;

[31] Figure 11 is a perspective view thereof of a coil either wire or tape as wound onto
a coil form on a magnetic or non-magnetic material core like steel or aluminum, and
a coil housing showing coil form mounting surfaces;

[32] Figure 12 is a side view of the coil housing thereof with coil and coil form in
place;

[33] Figures 13 and 14 are perspective views thereof showing a commutator housing
positioned over the commutator;

[34] Figures 15 and 16 are perspective views of system housing plates thereof;

[35] Figure 17 is a partial side perspective view of the presently described apparatus
showing physical relationships between coil housings, peripheral angle cut magnets
adjacent to the ferromagnetic core’s shape and the system housing plates; and

[36] Figure 18-20 are conceptual diagrams of an advanced electromagnet coil thereof.



[29] Figure 9 is a close up partial side perspective view thereof show ng
the nmounting interface between a coil housing and the nounting rings; [30]
Figure 10 is a partial side perspective view thereof showing a coil as
nmounted within a coil housing; [31] Figure 11 is a perspective view thereof
of a coil either wire or tape as wound onto a coil formon a nmagnetic or
non-magnetic material core |ike steel or alumnum and a coil housing
showi ng coil form nmounting surfaces; [32] Figure 12 is a side view of the
coil housing thereof with coipheaid slidotibRbthe hvliigme: [33] Figures 13 and
14 are perspective views thereo shomnﬂb a comut at or housi ng positioned
over the comutator; [34] Figures 15 and 16 are perspective views of system

housi n | at thereaof; [,35].Fjqure 17 is .a partial side perspective view
of th eg pPes eﬁlts’ﬂ y hﬁ&s%"f"% bﬁsa}afBﬁJaarﬁfvﬂkg FHOWRi 'ﬂb&ﬁ *Tyté? (Péqse’itéf“éet“%'gé'h Pkathet ween
coi | housings, oRebf ROIpeRiredRMbEdiRIshts WEIBIE tsSfurdish A6HKYd ih YefallGn R OAGREREL | C

core's shape and the system housing pl ates; and
description. Those having ordinary skill in the art may be able to make alterations and

modifications in the present invention without departing from its spirit and scope.
Therefore, it must be understood that the illustrated embodiments have been set forth
only for the purposes of example and that they should not be taken as limiting the

invention as defined in the following.

[38] The present invention is a rotating electromagnetic machine which may be used
in several ways as described above as is familiar to those of skill in the art. Thé
physical construction especially that of the electromagnetic coils 110 and the coil
housings 100, the manner of intérconnecting the coils 110 to the commutator 80 and
most of the structural configurations of this machine are novel. Fig. 1 is a schematic
diagram of the present invention shown in cross-section which shows some of the
major constructional features of this machine. Fig. 1 shows the machine’s tubular
axle 10, bearing sets 20, mounting rings 30A, coil housings 100, coil housing bolts
42, peripheral magnets 50, sector magnets 60, system housing plates 70 and
peripheral plates 72 . These components will be described in detail in the following
referring to the attached pictorials where numerals shown thereon are found in this

text.

[39] Fig. 2 is a side view of the rotational tubular axle 10 and its magnetic bearing
. aluminum swept surface 10°, showing bearing sets 20, bearing securing fitting 15,
commutator 80, mounting rings 30A, and coil input ring 30C. In Fig. 1 it is seen that
housing 70 is mounted on bearing sets 20 through adaptors 74. Either the housing
70, with its magnets 50 and 60, or axle 10, with its coils 110 may act as stator with
the other member rotating. Fig. 3 is a perspective view of coil common ring 30B
which is mounted directly onto tubular axle 10. Coils 110 are connected to common
ring 30B which functions to form a common electrical point for coils 110 and to

establish an electrical ground with tubular axle 10. Rings 30A are an integral part of



[36] Figure 18-20 are conceptual diagr ams of an advanced el ectromagnet coil
thereof. Detailed Description of the Invention [37] The above descri bed

drawing figures illustrate the present invention in at |east one of its
preferred enbodi nents, which is further defined in detail in the follow ng
description. Those having ordinary skill in the art may be able to nake

alterations and nodifications in the present invention w thout departing
fromits spirit and scope. Therefore, it nust be understood that the

illustrated enbodi e bee S8l fo t es,o
exanpl e and t h&F*t lﬁeg;’%holﬁlaof’ers(g?cqﬁlg epd, KisH Ogs?%lrél i |S?legrf {%’%% g‘é‘ﬁ"\”g‘ I‘%\s
defined in thesé@hh%ﬁnmgls[d&a&heahe present invention is a rotating
el ectromagneti ¢ nmachi ne which may be used in several ways as descri bed

above as is fanmliar to those of skill in the art. The physi cal
construct | On[@fpema' it Yof 8iclf inlH1E. £IoGELIRIRGNPERC 5 LRk Snd WbuAREm! GE CO! |
housi ngs 100 he manner |nterc niecting the co6il's 110 to t he conmut at or

80 and nost of s¢dusn5tﬁttwlgt udallllustratlinggmramn@hsndsf 9% bf somvacimgnmrsaﬁé winivte| .

Elr gsslslezt ?oiChe ﬁg’é\s“%g‘ém O%f (?ﬁ%pﬁﬁ IE"&EH\S{?’{IPH%? ﬁg?wf e!:ﬂguréeg B this

machi ne. Fig. be@;bwmse the vmcmefwf&stsuéwﬁam thi | comifhtatdredid oY theeinschdid,
nmounting rings 30A, coil housings 100, coil housing bolts 42, perl pheral

magnets 50, se&iWfinggigiabendsds, ofgwxe@mgrmtfsﬂi%g%ﬂdﬁ é§°"?9€°é.‘ﬂﬁl viserofne oh)|
plates 72 . Thege GIRANELS 90 Ws!detaPRedd8RMid DRE piRindE 981ahd tidtal B8 AR! | QW Ng

referring to the attached pi ctorials where nunmerals shown thereon are found
inthis text. [@®93l mdJgé joingdtozbasPdeearithadisthl ant &4y eomzmutenbetweanbhar 20 ankl e 10

and i ts magneti,c. beahng L OWNEABAL (SHER BECrd: 54 ANANLAG, BRAE! e Set s

20, bearing se8urfe§6‘ t1ng at or ng rings and coi |
i nput ring 30Cdistahefd ¢4 isljoinkd msthdsenal plartoghehisi BGovdled withan iisatht@rwrgari ng

sets 20 through adaptors 74._ FEither the hoys its magn ts 50 and
60, or axle 1099 #pd ¥rewred gl @pmwgé&? thrope %Otgﬂifrbéxwm] 75 EHRVTOPHAS: Bronber

rotating. Fig.,dnd &baszpﬁa%%mwesaféwwiaﬁﬂadxef&mﬂnyeam&%@awlwel S
nmounted directly onto tubular axle 10. Coils 110 are connected to comon

ri ng 30B whi chdésgribad prasently. fRBarsr@, ivoluding redse?, rplates 9ponhiabs o2 toon|the 110
and. to establi Sh ?Sgryelclggt}ur:e{l Cp%th gét%ggndeféééo%atgng(!oﬂg ﬁélo? thQ maRhﬂgs(to?’gé‘ are

an integral par Fecy
described), and the commutator 80. In the preferred embodiment, coils 110 are wired

in parallel with current introduced from the commutator 80 through lateral rods 96,
bars 90, plate 98 to insulated segments (tabs 32) mounted on input ring 30C. One
end of each of the coils 110 is attached to one of tabs 32, at screws 36. The other end
of each of the coils 110 is attached to the screws on common ring 30B, as was

described above, which acts as an electrical ground back to the commutator 80.

[41] Fig. 8 shows two coil housings 100 mounted on’ the rings 30A by coil housing
bolts 42 (Fig. 1) fastened into threaded holes. Fig. 9 is a close up showing the novel
mounting interface between coil housings 100 and the mounting rings 30A. In this
mounting it is noticed that the interfacing surfaces of the coil housings 100 abut rings
30A and are close to rings 30B and 30C. Fig. 10 shows part of the coil housing 100
removed revealing a portion of a coil 110 as mounted within the coil housing 100.
Fig. 11 shows the coil 110 detached from the coil housing 100 and shows, too,
coilform 120 upon which coil 110 is wound. In this embodiment coil 110 is wound

with common insulated wire 112, however, coil 110 may also be wound with metal



axle 10. Fig. 4 is a perspective end view of axle 10 as seen from one end,
with the securing fitting 15 detached. [40] What is not depicted in Fig. 1,
but is shown in Fig. 5; is an end view fromthe securing fitting side
illustrating proxi mal ends 92 of connecting bars 90 which extend axially
within axle 10 as will be further explained below. Fig. 6 is a perspective
end view thereof as seen fromthe commutator end of the nmachine, show ng

di stal ends 94 of connecting bars 90. Fig. 7 is a perspective view of one
of the connecti t agh t i stal
94 ends. A | at é?g)l @?%ZF%’Q" gt?;ng93 %g %grwg%aﬁne%rght%gp gfdgiﬂaiﬁﬁlgng?tg?ﬁﬁ%sgmt es
bet ween bar 90 amdxméflﬁsecgnabmth@dlammmvateokumdan’ddﬁhsW%m!llt@ﬁlebvd@@tfevvs 84
as shown in Fi The end 94, is. n,ed r. I te 98 whi ch
is covered w t%ogﬁwné;ru?tdéh fa"m%?%n%téc %"“&'“ o c0| %’gllﬁpu n& 30C

t hrough sl ots h3tided tiatlcoil 100 h%arﬁab@s/mml df tie \gmd&gs t}ﬁlt B@o&xﬂbneﬁ&ar@g%dtnﬁ&éew 34.
Screw 36 is avali]eljgbl e fot{}_ securing coil wires g:g descri bed
present|y. Bar $nesBrechign ot fafatign phise elggiromagggticsfi %Oéﬁ#& pagpeahen dheaile
necessary el ectyfdufdl wiahip tRelish ?ioeci"lﬁng"’fsagé&?"see‘inoih|ﬁg 110w Rére bR 1TBGRI NE
(to be described), and the conmutator 80. |In the preferred enbodi ment,

coils 110 are \ahqvedmpmntghwahm@pﬂ\bwusmgcllﬁﬁ,r\wmcqnlrhqusldad@fbsﬁomnnuthmoormdmt at or
80 t hrough I at d b aLe Q_1,NS t abs
32) nount ed on%?%éb%r{& 3%%065%%98%@’ mégg%otar? vgn @m re§?18?r}i tached
to one of tabs 13214, att BcthewsmplételyTdssentlddamachin, the @il Housifigst 106 formn lasull 10 i s
attached to the. crews [of0) n ring 30B, as was descri bed above, which
acts as an el e€lf ?E@F“‘b?“gﬁlﬁﬂg{l‘g&Wto the commutator 80. [41] Fig. 8 shows
two coil housings 100 nounted on' the rings 30A by coil housing bolts 42
(Fig. 1) fastened into threaded holes. Fig. 9 is a close up show ng the
novel nountiKgli riigs 13@ad pdsheven cemmutans hensing 83 pesitinngd pves thoeammngtori ngs

G0l housings 10 RanE % RYASCHe' Witkrs 15 LSy Blkar bl BRTeLlor 0
10 shows part oémmhetowbl Frgsulsimg 1]50& v:emxvfaue S}etbealhouﬂgg@lqmsﬁowdpcloefrea COI|
et ached 11 om EHELE eI GHEPRISS FOUIAn SHols P10 10 o TES H90T 98 vhi ch
coil 110 is woueing! PacéicE BEEPALT S9N 120C Birbugh 1 QddpSoryOrNdh¥dvi NinC QERERAtIc
insulated wire 112, however, coil 110 may al so be wound w th netal strip
(see fi gu[ els 1gepresentationin ig. hhﬁwgeihsl;ww mwpomtbg|fmlsh@d££@hmw5cgdﬁlégs o
appr oxi mat el y « » o the
wi dth of coil ?%ngr'qu}tﬁﬂgh?ﬁ%%sagnew “l%é’ﬁ‘g &l }”S Wi \c?t/ﬁggs § own in
Fig. 11. It i sshoot theddcdtivas of pediphttd niagsetafo axd soiljha;usnﬁgst H®. wi'hed exig of t hat

is positioned | to .the directjon, of of the

el ect romagnet i Et{{&’&% fgli‘e r[oﬁaltlgg FEewRtn ‘e %ﬁep{c}tﬁépffg:tg s mounted wi thin the
coilform 120. This is best seen in Fig. 12 where c0|I 110 i s shown nount ed
wi thin coil housing 100 wi th coil housing 100 shown in its nounted

posi tion on #hg Figsal8-¢fshev amaliemaivaentsdipent bepiht 0. Hreyigrslyreorlildlmas g,

10, 11, 12, 13 A

housi ngs 100 fg?s%né%ed%%Oh%uﬁsdggg%dﬁ%%fxgﬁﬁg?ngxﬁ@edllo F ntdltilaalg{;?,hle and
14 show a conmitZaasos m&d@pwg i theputs and ainqmatlmmnsmméembhnnmxhit@rcoamctlmus| ng
85 prowdesthe pers t rlctlo | | v _cont act t e f. tator
80. Figs. 15 anawllé?r}fr go\% ews o?ve{hlq as W53 ?rﬁg%%t%a(iodl ?17(8

shown in theireasan@itemaosisti BmSastlmaEbcglslylcothraéte@ ffdin 24 %oﬁdilgﬂgad oWI t h
the outer bearin races of l? %l’l n ,sti‘s 20 through adaptors 74 shown in
schemati ¢ repr SYEHEYE| Betak n I gvn p7scherpaiic diagigpy phospchra £0ik 149 ni shed
machi ne as a swﬂ@remuﬁa/vnmst 1horqvxepr|@§eht adthiclve r;sh@& Qfd fit spRQETHRMNckn KIROWMRs @S
"biscuits,” renoved, to show the | ocations of peri pheral magnets 50 and

coi | housi ngs Q@ senT imeaterial shabfis ﬁlctt?a‘ftab'cfwmsth@fSOilﬁé)kat(étqon@;uthwmalcﬂils eI dis
depicted in Fi 43] .. Fi . 18- I nati v

coil 110. Pr ewgl {uﬁgy Jgorlﬁ})h%fg%v% gé%%%?gi\g gﬁégc'%zhcéfnm&ta%& EJ"D W n |ngs of
conmon i nsul at aslorghreEDM. cIaIthnspmdeustBDMw used tblct &so the svkd bloklnoﬁmedtnibatlffle art,
and alter nativel\é usi g%é | e i nsul ated conductive neta fl@WB g)ck.
However, it ha®"gediye %“rc @S CORREN alyminum er steel, buf grogire dlr

al so be advant ageously constructed froma solid block of conductive netal.
In Fig. 18 is shown a schematic di agramf such a coil 110 wherein the

| ines 110A represent conductive paths and the spaces between the |lines
represent material that is cut away fromthe solid block of conductive
nmetal. This may be acconplished using el ectrical discharge nachining, also
known by the acronymEDM In this process EOMis used to cut into the solid
bl ock of electrically conductive material such as copper, alum num or



the cuts are directed as shown in Fig. 18. Wen the cutting is conplete,
the solid bl ock has been reduced to a single coil where the coil's w ndi ngs
are strips having the desired width W(Fig. 19), i.e., the width of the
original solid block. [44] Fig. 19 shows the cut block in perspective with
plus (+) and mnus (-) electrodes attached for connecting the coil 110 into
a circuit of the present machine. Fig. 20 shows the sane cut block as Fig.
19, but partially cut-away to better illustrate the |ayers of the w ndings.

In Figs. 19 andh@ButdareSRR6Rd 1S sREVEh BIRPES. AWHRS Gt { BB letd) ALY
these figures are conceptual diagranms where the spaces between adj acent

wi ndi ngs are cdeskdes bash yedueerstow single ¢edlrwhereehenailds windingh enestrips bsvingthe t he
e T o audett Bt D (AR RS hE Rl M GBlay YR RD & €0t O ohem cal

process such as electrop e col ousi
advant ageously constructed in the sane manner as the coil 110 shown in

Figs. 18-20, at_.Is he coi l usi.ng 100. may _be sectioned using EDMto
establish a &‘@5 | - Figyl? WFi“&ﬁ‘%Bﬁ’Bﬁ ‘W&T?PSC‘Wﬁi‘%Ehaﬁﬁ?ﬁ Hé ARHBIRS(DicHGIPIFSt he
form shown in Ritgithed $orlednneblifg @Rt @l | BB cifhitcithe prbSenfRficiil.! FIEOYSI Ng
100 in the above manner provide si %ﬂl fi cant advantages i ncluding |'ow eddy

current | oss, [shaxs thespme sHcbloelp anEigadd huy paxtialy cuteaveayftb dattervilliisteate the

mai nt ai ni ng a I J,: . he j 4 i [.as. and. 12. [ 45]
The enabl enent ggﬁiessog?feé’lé‘é&x’fl%ﬁggtﬁ II% gvzgjnéggécgg%\gs?ﬁoggrseﬂc?% E‘Sgé]le Vet he
prior art of rdooekrahesedigarasonsicaeepalodiagrintaivhére thdspacgesettdenrndpient

| east one aspect, of one bes de enbodi,nment of .the instant ipvention and
to the achi everBAt!"&sare (80 Eeé&‘?’t“?%‘bﬁ“ g’ﬁj vipdings, thempefxes, 3pdythe, aeesi n
this specifi catmhaoet Micd8EH ab6letthgali iRl lusRBRA IR B8 J8cdde sytndgr st ood
not only in the sense of their commonly defined neanings, but to include by

speci al def i ni telegtonlatinghihe eqibbousingakti0anay altor becadyprtagenntle eonsirugied icths
beyond the Scopg,o aﬁxbe?a&&mn'ﬂo@E&M‘@‘%igﬁf?@b@%m if, *IHécdu}‘ lbog‘z?ingllﬁm can

be understood in the context of this spectfication ds iInc ng nore’t han
one neani ng, t theredtivsedusegnkidM foeestahlishr s¢adleltkeamnHgiratipngeiéer maintatniggd the

possi bl e neani ngs.support.ed t he specj fJcation by t.he, d Qr words
descri bing the hg‘llsé"?geﬁtt. etf‘%'g] %‘f’é‘ H‘el_fslgﬁicé['{donig%fﬁ?bﬂ“gﬁ'ﬁ#c?é °8}Jvﬁbé’ﬁgﬁf>§ of

t he enbodi ment sio@fingt fd ih@ﬁeﬁwbvéiﬁﬁﬁﬁdr?ﬁ@ide&‘é’@ﬁﬁdaﬁﬂa@_ﬂﬂag&Sr_xdhﬂiir?é R eddy
enbodi mrents not described are, therefore efined invention and its

various embodi F¥AS o5, fernesistaare de é\Cepadrin DCrayrane flowh sthileumaigtainiie ewo or

more el eMents. yymatier size then the coil 110 shown in Figs. 11 and 12.

[45] The enablements described in detail above are considered novel over the prior art
of record and are considered critical to the operation of at least one aspect of one best
mode embodiment of the instant invention and to the achievement of the above
described objectives. The words used in this specification to describe the instant
embodiments are to be understood not only in the sense of their commonly defined
meanings, but to include by special definition in this specification: structure, material
or acts beyond the scope of the commonly defined meanings. Thus if an element can
be understood in the context of this specification as including more than one
meaning, then its use must be understood as being generic to all possible meanings

supported by the specification and by the word or words describing the element.

[46] The definitions of the words or elements of the embodiments of the herein

described invention and its related embodiments not described are, therefore, defined

11



N71 Changes fromthe described subject matter as viewed by a person with
ordinary skill in the art, now known or |ater devised, are expressly
contenpl ated as being equivalents within the scope of the invention and its
vari ous enbodi ments. Therefore, obvious substitutions now or |ater known to

one with ordinary skill in the art are defined to be within the scope of
the defined el enents. The invention and its various enbodi nents are thus to
be understood to include what is specifically illustrated and descri bed

above, what is igvmtiepandity yarieuuenbaidémnts enribat acinglodenen msydepubtiigyed foat ed,
and al so what orporates the essential idea of the invention.
[48] Wiile theqwﬁég&P%%%X %ggbeen described with reference to at | east one
preferred enbodlnent |t |s to be cIearIy under st ood by those skllled in

Cheart Chat 0o CRYG BRSPS IR By Ml gl e

mount ed thereo rkhlﬁmb&lardrtl;lgo@eknown or later dev1sed are expressly contemplated as bemg
equivalents within the scope of the invention and its various embodiments. Therefore,
obvious substitutions now or later known to one with ordinary skill in the art are
defined to be within the scope of the defined elements. The invention and its various
embodiments are thus to be understood to include what is specifically illustrated and
described above, what is conceptually equivalent, what can be obviously substituted,

and also what essentially incorporates the essential idea of the invention.
[48] While the invention has been described with reference to at least one preferred

embodiment, it is to be clearly understood by those skilled in the art that the

invention is not limited thereto.
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a plurality of spaced apart el ectromagnetic coils having a toroidal
arrangenent around, and spaced apart fromthe nachine axle, the
el ectromagnetic coils having coil axes directed orthogonally to an axis of
rotation of the el ectromagnetic machi ne, wherein each of the
el ectromagnetic coils is secured wthin and between adj acent ferromagnetic
coil housings, the ferromagnetic coil housings magnetically isolated from
each other; a system housing plate supported by the bearing set, the system
housi ng pl ate securing a plurality of @Fl[“ispher al permanent magnets and
sector permanent magnets, the peripheral mgnets and sector nagnets nounted
adj acent to t Heéhat schawddneti c coil housings. 2. The rotating
el ectromagneti ¢ nmachine of claiml wherein the nachine axle is tubul ar
having at |east one through slot joining an outer surface of the axle to an
i nterior spacd- {iretfing elepieomagnei¢ WachingicemprisBe: The rotating el ectromagnetic
machi ne of claim 2 wherein the machine axle has nounted on the outer
surface thereof a commutator. 4. The rotating electromagnetic machi ne of
cl ai m 3 wher eidmachise adnindimaupted thereeny 3berrin@8twi t h t he el ectromagnetic coil s
through the interior space wwthin the machine axle. 5. The rotating
el ectromagneti c chipe of claim1 wherei he system housin | ate is
posi t1 oned adi RN phiPpird S6ek S-ramTEE ol v iTe e AR E AP LDy i ¢ h
mut ual rot ati and sfae¢deipah Vvimantha mmhbine tikle, the akétrogagfiefie coilsoleas g Toil axes

directed orthogonally to an axis of rotation of the electromagnetic machine, wherein each

of the electromagnetic coils is secured within and between adjacent ferromagnetic coil

housings, the ferromagnetic coil housings magnetically isolated from each other;

a system housing plate supportéd by the bearing set, the system housing plate securing a
plurality of peripheral permanent magnets and sector permanent magnets, the peripheral

magnets and sector magnets mounted adjacent to the ferromagnetic coil housings.

2. The rotating electromagnetic machine of claim 1 wherein the machine axle is tubular
having at least one through slot joining an outer surface of the axle to an interior space

within the machine axle.

3. The rotating electromagnetic machine of claim 2 wherein the machine axle has

mounted on the outer surface thereof a commutator.

4, The rotating electromagnetic machine of claim 3 wherein the commutator is connected

with the electromagnetic coils through the interior space within the machine axle.
5. The rotating electromagnetic machine of claim 1 wherein the system housing plate is

positioned adjacent to the outer surface of the machine axle whereby with mutual

rotation therebetween a magnetic bearing effect occurs.
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6. The rotating el ectromagnetic machine of claiml| wherein each of the
peri pheral and sector nagnets has edges cut in a shape that enables a
continuous magnetic pole face and avoids an alternating nagnetic end effect
at opposing ends of the magnets, whereby, induced eddy currents are
isolated. 7. Arotating el ectromagnetic machi ne conprising: a machine

axl e, and nounted thereon, a bearing set; a plurality of spaced apart

per manent magnets having a toroidal arrangenent around, and spaced apart
from the machi : S i: t] di rected
ort hogonal | y t%%geﬁ%gagf’%&%?m?% at1 @%ghg?%tgﬂ%m g@%‘%‘@%g%g?}%jeﬁ%@ﬁ??\n& wher ein
each of the perdumagtetyhagedsesscul in ashapa thatenllesrs cantinrels imagnatic nola dica anant
ferromagnetic i . ; el i ical ipsol at ed
from each ot heap 8%&{;9‘5%?‘ é‘{r‘n’@ﬁ'gﬁ@?‘ﬁﬁ&% ate aﬁﬁ%‘%ﬁ grgﬁ 5)3%1? ﬁgséggg’r‘ik%éébg'et , the
syst em housi ngnqukesteddysaments agjiselated.ural i ty of peripheral el ectronagnets and
sector el ectromagnets, the peripheral electromgnets and sector

el ectromagnet s nount ed adj acent to the ferromagnetic housings. 8. The
rotating el ect’r HAUYHEEIErTREMHRDANe COMATHG wherein the machine axle is
tubul ar having at |east one through slot joining an outer surface of the
axle to an interior space within the chine axle. 9. The rotating

el ect r omagnet iad“aicrlﬁﬁe’rﬁxffea’@f“%fué Peron B QFAE S¥he syst em housing plate is
positioned adjacent to the outer surface of the machine 'axle whereby with
mutual rotatiaon, therebetween a magnetic bearin f [ . The
rotating el ect%%“l‘r%@n‘gt%?a@e%n?gﬁ %"é'a‘% e ?tsrfa?'m g'?rglfigr%%%%an(,g%%%# art%H'éd’ é@ri pher al
el ect r onagnet spzatlameciron tel sethirenadm dtespdmaaendyeenets having) magedtia peest hat
enabl es a contj i I ' i ter i magneti c
end ef fect at o R B o e R L ey
currents are iofdheapermhanent magnets is secured within and between adjacent f’erromagnetic

housings, the ferromagnetic housings magnetically isolated from each other;

a system housing plate supported by the bearing set, the system housing plate securing a
plurality of peripheral electromagnets and sector electromagnets, the peripheral
electromagnets and sector electromagnets mounted adjacent to the ferromagnetic

housings.

8. The rotating electromagnetic machine of claim 7 wherein the machine axle is tubular
having at least one through slot joining an outer surface of the axle to an interior space

within the machine axle.

9. The rotating electromagnetic machine of claim 7 wherein the system housing plate is
positioned adjacent to the outer surface of the machine axle whereby with mutual

rotation therebetween a magnetic bearing effect occurs.

10. The rotating electromagnetic machine of claim 7 wherein each of the peripheral
electromagnets and sector electromagnets has edges cut in a shape that enables a
continuous magnetic pole face and avoids an alternating magnetic end effect at opposing

ends of the electromagnets, whereby, induced eddy currents are isolated.
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1, Arotating magnetic machine conprising. a machine axle, and nounted
thereon, a bearing set; a plurality of spaced apart first magnets having a
toroi dal arrangenent around, and spaced apart fromthe machi ne axle, the
first magnets having nmagnetic axes directed orthogonally to an axis of
rotation of the magnetic machi ne, wherein each of the first magnets is
secured within and between adjacent ferromagnetic housings, the
ferromagneti c housi ngs magnetically isolated fromeach other; a system
housi ng pl ate supported by the bearing set, the system housing plate
securing a plurality of peripheral nmagnets and sector magnets, the

peri pheral nagrieA sotaing megetiomaching peremismpunt ed adj acent to the ferromagnetic
housi ngs. 12. The rotating el ectronagneti c nachi ne of claim 11 wherein the
machi ne axle is tubular having at |east one through slot joining an outer
surface of t hea machige axie, and maynted thereon; gbeasingathi n t he nmachine axle. 13. The
rotating el ectromagnetic machine of claim 11l wherein the system housi ng
plate is positioned adjacent to the outer surface of the machine axle

wher eby wit h rupliality otseaced pparthiistemagngte daving aiqieidel| arapgsmentragowstlf #dt occurs.

spaced apart from the machine axle, the first magnets having magnetic axes directed
orthogonally to an axis of rotation of the magnetic machine, wherein each of the first
magnets is secured within and between adjacent ferromagnetic housings, the

ferromagnetic housings magnetically isolated from each other;

a system housing plate supported by the bearing set, the system housing plate securing a
plurality of peripheral magnets and sector magnets, the peripheral magnets and sector

magnets mounted adjacent to the ferromagnetic housings.

12. The rotating electromagnetic machine of claim 11 wherein the machine axle is
tubular having at least one through slot joining an outer surface of the axle to an interior

space within the machine axle.

13. The rotating electromagnetic machine of claim 11 wherein the system housing plate
is positioned adjacent to the outer surface of the machine axle whereby with mutual

rotation therebetween a magnetic bearing effect occurs.

14. The rotating electromagnetic machine of claim 11 wherein the machine axle has

mounted on the outer surface thereof a commutator.

15. The rotating electromagnetic machine of claim 14 wherein the commutator is
connected with a plurality of the magnets through the interior space within the machine

axle.

16. The rotating electromagnetic machine of claim 11 wherein each of the peripheral

magnets and sector magnets has edges cut in a shape that enables a continuous magnetic

a1



14. The rotating el ectromagnetic machine of claimll wherein the machine
axl e has nmounted on the outer surface thereof a commutator. 15. The
rotating el ectromagnetic machine of claim 14 wherein the commutator is
connected with a plurality of the nmagnets through the interior space within
the machine axle. 16. The rotating el ectromagnetic machi ne of claim 11
wherei n each of the peripheral magnets and sector magnets has edges cut in
a shape that enables a continuous nagnetic pole face and avoids an

al ternating magnetle ondy Si 60ty ao ARG 58 Ued?ar BFoskls G SFRACT S,

wher eby, indu y currents are
electromagnets, whereby, induced eddy currents are isolated.
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