Magnetically Levitated Transport System Background
Rel ated Applications [1] This application clains

WO niogon2sé onal priority froma prior filed U SPCT/UB1006/§06170
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entitled "Magnetically Levitated Transport Systent
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not or - generators and nore particularly to a DC |inear
el ectromagneti ¢ machi ne operating by electrica
i nduction. Description of Related Art [3] The
following art defines the present state of the field
of the apparatus described and cl aimed herein: [4] Tu
5et al, US 2004/0135452, di Sethkesamda flat rotary
electrlc generator that includes at |east one toroida
coil structure for cutting nagnetic lines to induce a
current and at Ieast ondkﬂﬁabﬁmﬂhﬁkmsnagnetic pol e

e or aral l el i cal I .
st Pt il SppSoR eBRE Blegpti phHy Mot i v ety Paten
dl sc Aqipﬂmdn rrrwrrgt lsemr, oid. BIR09LIEUBES eafifed IfMagakeidallyt Hevitated
toroidal coil st%ugﬁures &Qd di sc-shaped magneti c coi
10 5t ucraeRt Systeny fHethd23/-al t er nati ng manner. The
toroidal coil structure and di sc-shaped magnetic pol e
structure are not provided with a perneable nmaterial.
When either the toroifdddl ofthe Presant Déscloses or the at
| east one di sc-shaped nagnetic pole structure is
rotated by an exterhal force, the toroidal coi
st fA)ct ufles cdisdosuive ratagn egﬂnerally nes eagei mg)tor-generators and more
t heret hr hi o er at in uced curre
15 ho02 PSR A B e e T g PR Septioal nducton.
segnents that forma toroidal core for a stator
assenbly used to make a mptor. preferred
enbodi nent, a pIuraI|t9a%ﬁmﬁﬁéﬁgthd¢Fblds i s created
when el ectrical current is conducted through wire
wound around poles on the toroidal core. A nonolithic

boagr of Thsrfaliewio ari gefines ther regenteiase pfhe ifild) of the apparatus described
o €NcapHLAH RS nblG:

[4] Tu et al, 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
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conductors and holds the stator arc segnents in
contact with each other in the toroidal core. Hard

wale@c/ogsves usi ng the notor, and met hods of  PCT/US2006/006170

constructing the notor and hard disc drives are also
di scl osed. Rose, US 6803691, discloses an electrica
machi ne that conprises a magneti cal | er neabl e

ri tygetesgiean dstueed: ateat e dledn %2W(@X 3y disdlpses ¢ pipglity of
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an heudt dise deivesf arevgliondiselesedr Reee USof&1389%,i %géq@s an electrical
mounted. Elﬁlﬁ Egrﬁﬁ%sgggﬁp%gﬁ%llggﬁg{e%lg rrin@-rsﬁaﬂﬂ_@ WBteElnfeRd on an

rotation i uctive hodsing having a
cy lakizcbfi rotatiorc aid haningntvedaxtidl brapiposi@raides. sCeilsoare dvayyd toroidally

conduct jve end. caps. .The end, caps have stator .p .
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h a&oﬁﬁndlﬁh%ﬁwlgt Sid2 lepRatndial yadiﬁlﬂlg Iaﬁm'gsz'dﬁiegiecmqeﬂdes of the core.
magnet s ich are as trica nt i.e., the .
ar & oA CBI RS REET bAet- Leler 4 Bersyhd g od e side
MaGREEdsGhat AbeCkdARediddeny0d Bidpirkl dRcturthaid séspbdtivelpQbet 1t 66 and
has asymmetric flux conductivity and in one enbodi nent .

i s sascnd|sidps pfithekesil ¢ Mahler, HES bR R Hploser ¢ Pisiresfiond) detching
pol a%tugfogﬁﬁt is ?ﬁgﬁ@s‘é& %P%lf ot VdH Wit B & MRE rcftér@tﬁkedly mounted

SW ngl n to neutr posi t1on V\,her'e t he TO_ or .
maghets. dhe siafi aidl ptoalarqgymeuhted fon rethidorhinghmpagnetically conductive
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atched in one o I ons
beidags. dhavml dapyhivdstadigokrgidceainomasd theeon. Jicosr gnlxslihen, the

of the coil with an oppgsjte polarjity current caus
Cndoibt 8 1o lGnt Y QBRSNS ARG GErRaRCIG ARy Vich are
POSisthABMAIE, BURRY, i b., tisy AROMRIERAk bite biad sltbstphrttetl bsita non-
posf??on? Ngﬁler, Ué 533%030, di scl osesa perﬁanent_
maghenetiy yoid] s sthe oythpiesideet Ther stator rRole ipiece difprasuapresie flux
an i t i811yPhhi L REn A ion of
B G S
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. 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
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energi zed. Qutside the generally cylindrical coil is
an outer housing with upper andl ower end plates at

weamhoend Munted to the end pl ates and ext enPlCTyS2006/006170

towards each other are stator pole pieces separated

fromits opposing pole piece by an air gap. A

per manent magnet rotor is disposed in the air, gap and

molawerendanates afisadht endniMenntedtorthe anq Rlatey angk exfAngingdemrdgeach
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a reversal of the torque and rotation of the rotor_jin
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dl t?' %J&u Q@&’ 1) %Ht!phi! £ &Rkl of 'theecurr@ntmoW@édltts Yo ®feversal

or conbi nations and/or cells in which
t hef aheartefqae pdndr aitatlloy off tipo Ir@mplnectée Qppositgc Hireptign.o Preferred

pol e ane. house
eGP eSOl i T Ao g e
a pbiikiadtiony agd/oneRD &l Wwhioh theteede alphngity oppole pieterat edch stator

poPes He; AgoBUTIRRE L ehnlSor DRt e S BESrBrGHOLBE Ry ot
di ﬁﬁ? sRfhdadi A& Havih® atphfalt® o FRERES lﬁf)urttélﬁaldilfgt Opergeter of the
that as the rotor rotates, the nagnets nounted on the

r ovaer. Bregeratdy.radiagent é’&gnqtﬁh’éaVﬁ QPRSI poleg facing outward. One or more
€l biifled & thd¥@tor so that as the rot

el g%%trr r}gﬁg%é dbsydgerdgafa\c/%ﬁctzftlrﬁggl toi Er:1 a pr edoéts?er rarll af11sede o
phastetes, ethat magrstsi owitech onhther totaat arencapied hear rtbe drolesyeh the

bst ] I
roesproiggRen et of sibiB o M eGP BRT bERAR (g n o

polpesleRfminée phhsCielagioRgipe Wdthathd tokeeloﬁagfnﬁlbsrolmumc?&dthdn for
the rotor u&ge the rotor tQ rotate in

i PURSCRHIY RO PGt TSR B (98 I RUBHEIS RIS ohand geryson
| N LRLRESHRMPTNIR Y 1RGN BMaRRE dntl ASmaghes misunted o thé: titdr urge
i ncludes a photosensitive device which produces

51 rEalotntio swate it dosad Fseign AP TRasorh &t Heiechen the rotor
dev' Gt itive device
O kSRR MIRL TSR LR o

pr odhiche prbdiaes oC sigmed vthobo valuh e/adése @Q%@ﬁ@g@ewbﬁh%@? |dgyice is

46%3086391?@ ﬂl S’tCrleﬁec":f‘ed %om fiBP&hective material. The signal is amplified to

produce drive current for the electromagnets. Westley, 4623809, discloses a stepper
motor housing a pole structure in which a pair of identical stator plates, each 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
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not or housing a pole structure in which a pair of
identical stator plates, each having a plurality of

w@oeloe®24280 € positioned back to back with the ppCEES2006/006170

projecting in opposite directions, the stator plates

bei ng positioned between a pair of substantially

i dentical stator cups, each stator cup having a

pl e adssury af lopolreluctpcoj wegrictig) Patwar dryz r 410583 Hadigcloses an
Vvaleieci\f%xfnpchgni?aq rdgxﬁlcjee\glﬁi:ch tcz'eln%% ‘%@d lls 4 S5} Qlaefs'a m%rgtoﬁ Rhe device
out'war dI'y extendi ng ange. haj or surface of each

f | dage Hossihg iadundiag beasing mens & euppnrt gnetadbld stefts Dadcanagnet

pl ates so ast.o assur | ow rel uct ance nmagneti c path.
e A8dnevided. anceglad ioghaih 2formding Glaam e msagied an the
Whisgdt: RalkfiREa UG TRS deVidkBidIdeOkt 18t GnedaR§oRt be inlddBtact with
devi ce has a housing, incl udi%ncg[l bearing neans t

0 .
suporiagnet msens bl & Refien erPtingigiady g igrqsfine a virtual
pr %%bd&%nbg’? df RH§ Dol AUS AbHLEENR Tk NAstRAk ABddnd é)@l?:fjshoe in
ar on t The de

mount e e shaft to define a rotor. vice
i nchotdessvitit the eagiet enbhavingsitpopisnexishdiag fadiap thesgdtompiordafine a

t he.magnet ns, -havi r§i.on. ' i all :
t e tIF B cHRRRF on BRODP pltall” AuRBiuhEIC kARt He busing
polaad ihby/winBinge thereoh Ulledtat® ispositpast annnkerlg emondthp dise magnets
shoe in contact with the nma t and havi ng, a portion
o arT el e il DO okt o 15 St PG S50 Ppifaossopround
chayshesns f dahte wiidi@s Wt dlrbinYfereAtidlgr Sliethatib@tiRldsi & alternating
nmount ed on t he housi ng and has w ndi _nﬁgs t hereon. Th

iragHE prent

st drobwity. $q588 preipervided dpileciol contastin thsetalrde drry
su C\Ifheg I?lgé (iletvn:@ Vot el as Q%l:{raereﬁ&‘?%Bﬁd@éur&ﬁ_@tgfobérﬁfe_tl?en&vice as

second pol € Shods surrotnd portions of said w ndings
wi tehmotor.c Bavizyy #4595, Idjsclabesan wkecirorgechpi¢al dei¢e which can be used

R

al cont curre
whebtatdbe stiefii £ eait sf dipemhadned agspadedye heveadppositeqrolapityoon dhe two
current to operate the device.as

445050 21 o R JER el e SN TG A AR B U1 L D ffefne

CarnoRe 1HeeRvies indlud® £ leatfond firsd p@E BiJedh 06ntddd &iith BES fade of each
housi ng, including bearing neans_to support

r otradeaBh andhaing o porpan pxigling rééia%@ﬁ@?gr%at? éiefgrtﬂ» byjits greferred
havig,opp géﬂ 153 v%hlaﬁdl% ¥hdheld 81 Eﬁéosafn%%ﬁar@}f aLREd onel BRe. Also

magnet's are nmounted face to face together on the shaft
t o idelfidadeiszat lessbpne Favend pole sbod irc bardass with the asher deng of each

" hhrEPh 2R, B gt AR08 AR s ot
t hefogh b @air bOvidahli pos chambért 51 the edne peatity ay the othepface. Aotbroidal
\élmr;_stt%’lcgrlcié ?golmelgg %gqgeeﬂgdsingfané Haes \%i% 1ng£ %Lar%grll.t%eas%atdqre}ls gositioned
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.
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included is at | east one second pole shoe in contact
with the other face of each magnet and having a

w@oerwiopreeext endi ng radially therefromto defi nBCT/HS2006006170

preferred forma pair of virtual pole chanbers of the
same polarity as the other face. A toroidal stator is
mount ed on the housing and has w ndi ngs thereon. The

K5 at oDuripsiopars seaichrvath a@stmsrtsaieiioylbai doneltcathes tiding eieginenagnet
:ggr%ﬁltam%g Frtéggtplv rtct)rua Iglr %enerato? ?oell‘n? gi;]hzhs o{h tsphgr gljt sﬁb&vsainq\leal a
W tdroidhlr @wsrivith emimladd yegaiehisl imaanzg, Wé eteds NalN and S-S pole face

alternatin oIa |t | ectrical contact, .. .
wi EReae df A0 o?"riaﬁ'rnogﬁ pdiageasy Vi ragial gl indings, in
OPQRS &k @iAd fi‘acﬂaﬁ@eﬁ@ﬁrﬂr eoﬂ@ fin F%E@téh&ealﬁh&{d g ri@érotd@l eqeraad avith
the device as a notor. a%ﬁrlor art search with

ab¥eimaser) TRESeT ses@ent&m%\l% 8§ adincgaqyngHowever, the prior art
el ty fiel

5L RS Ll PN s GO B s
c orimnmtsedunrradio@blea)mn@elgnmgnd ﬁeﬂds ﬁamlte pedarfies anispghoyn in

A e ap s S R SR gl B} i Bical b0

me find radially wound coils in sequence around a
toroidal core and with perpnmanent nE net segne

MIN ahte Bressns djiselasiiey distigiistes, OVef HE® FFiPh ra“a?‘f’v‘f‘g‘igmféer%ﬁ“e
t eaeRndvn adeﬁﬁagegshse@e%&rmm& fdﬂoWﬂfgﬁhﬂﬁlabh at provides

el ectromagnetic fields i mersed in nonopol e pernanent
magnet fields of opposite polarities as is shown in

the present apparatus andcWhiGR Provides operation by

el ectrical induction. [6] The present disclosure
distinguishes over the prior art providing her et of ore

anta as de
Eﬂm’r&% gd @ C[smﬁ ceﬁﬁam | sc nocs? ﬂsr&éJQ eac de“?%%# §We rise to

benﬁédati‘és:tlws deeonivbd bddbwon and use which give rise to

t he objectives descri bed bel ow. [8] The present

invention is a magnetically levitated transport system

$10W gk BreSin® RERAGSh KehintdoRetfcAlly Clthtyd lﬁ@ns@aﬁ%@ﬁaﬁ rsﬁlowmg a

and freight fixedly nounted to a translatlng port

of suspendeinzehicleroiobreagyiag epasneeheangr Beight fcpdle nmplaﬁed fo a

whi,cl sl!&ﬁ% r#o'& Sl hlﬁaﬁ SmBor BB ?1]* 18 g*e@éﬂt 'irﬁr%ﬁtﬂ)n which has the

positioni the vehi cle as we propul st on and
functions of prov1d1ng levitated positioning of the vehicle as well as propulsion and

braking. The translating portion is movably engaged with a long linear ferromagnetic
core which is fixed to railway supports mounted above a ground surface. Other ways
of supporting and suspending the vehicle are clearly possible as well. Electromagnets
are located at opposing sides of a fixed linear ferromagnetic core of a DC linear
electric motor-generator.  These electromagnets, in a typical application are
interconnected initially in parallel electrical interconnection and are later switched to
series electrical interconnection as will be described below. Certain benefits may be

obtained by this ability to switch between parallel and series interconnection.
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braki ng. The translating portion is novably engaged
with a long linear ferromagnetic core which is fixed

WO eooragd2emy supports nmounted above a ground supP€BETS2006/006170

O her ways of supporting and suspendi ng the vehicle

are clearly possible as well. El ectromagnets are

| ocated at opposing sides of a fixed |inear

[9r r ofrpgmetyi Qbmt;vqemmrera uDelaborsadesaibed apparptus and method of use
not or - en r tor ets, in a typica

aprﬁ toc? ta el ogi%gﬁénbg%{’ere%ﬁ}r?%ﬂtr aI ly in parallel
electrrcal |nterconnect|on and are later switched to

e ies electrical interconnection as wll| be descr.ibe
] ovngie s St me S oy B L <A ARG, ] achine Which
ab 'dtei/élc‘/bsta%néé‘i'" pkﬁﬁlsﬁ%tﬂﬁ%@ E‘ndl@ﬁﬁrhbﬁhsn@g’@eoﬁ@ﬁﬂa@&tlc induction.
i nterconnection.[9] A primary objective inherent in
t he above descri bed apparatus and nethod of use is to
ﬁ{r}gv | ¢y ﬁ'% LAQE S 1 BloviddUiiia dxgé/chﬂa%seﬁﬁl' % t@hdport| 10]
ther o trve Is'to provide an el ectronagnetrc
i near nachrne whi ch 5 devel ops a |inear propulsive

1A R LR 00, HL00 h AT RHCor DY e Whctrica

useﬁagyagnﬂnMﬁm@sport [12] A further objective is to
provi de such a nachi ne capabl e of recovering
el ectrical | o energy upon braking. [13] A further

Pl eChl KigthérS oEJSbtil% QY 116§ r&HEN skhMRGhichRe CAapAN ef Alaintaining a
mai ntai ni n desi rabl e vehicle orientati on about

an
ax.d§s1rabletw lcbn qrissipiionebept asrasiin diechrestingof gropalsiogmregaghgps of
94@% f?Jeo?@é}ftﬁﬂepﬁtt‘cﬁLeveQ{o?se vectors. 15 [14] A

fur jective s to provide such a nmachi ne capabl e
of developrng propulsron and braking forces w thout

Fffg] f?{c}}/ G erectw (i)sn&) ?o\y(iejeiosglck}ei r%gghqﬂe cg'éab? Jfrdgwlcr)ﬁz%ﬁh%ulsmn

t haind Ib&kﬁl@&"ﬁlﬁéﬁdithmat diggceptgrigal cﬁlﬁars lﬁcp]p:llelc‘edalfqurrmtanpply
on- board power supply or an external power feed, or a
conbi nation of both. [16] Other features and

aoky anh agiRBerAbjdchee Bas Probh@dsRpRahahiR Bads Bpéraed usihg energy
usé will becone apparent fromthe follown

detsupplisd fipasar onpedagshpovies REWL o 28 SKICINIERIVEH %@dw?rtawomb@atwn
acqggpﬁnyrng drawi ngs, which |IIustrate by way of
exanpl e, the principles

[16] Other features and advantages of the described apparatus and method of use 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 the presently described apparatus and method of its use.
Brief Description of the Drawings

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

of the present apparatus and method of it use. In such drawings:
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of the presently described apparatus and nethod of its
use. Brief Description of the Drawings 30 [17] The

waewanopanyi ng drawi ngs illustrate at | east oneP©f/U810686/006170

best node enbodi nents of the present apparatus and

met hod of it use. In such drawings:[18] Figure 1 is a.
vertical frontal cross-sectional schematic view of the
PBes drigure nlv dn i vaticsh diginiad ckoss-peetionsd rachematic eviewi afhthg present

vehi cl e I
f o Bt e B Ry G AR R S SRR S B gyt
i s afd b afehs fof propuitiad shows ebovierthet Yebicteyr t her fi gures; :
[20] Figure 3 is a schematic diagramof a fixed, i .e.,
static portion of said propul sion system an
9'92“%2&@90@& {a6lel of B@MolSREDIN; thd RidtherHightese 4 is a

ematic diagramof a noving or translational portion
of said electromagnetic |inear notor show ng the
EZ%E' Chy gur% @g@qesghéxﬁﬁﬁ %‘i’éﬂg{aﬁh of a’,zﬁied':i Quitﬁwspdrﬁorﬁof said propulswn

ragram enlarged fromFig. 1; show ng the

pr isptemansleatrdmagretialiteagmatetshani sns of t he present
invention and clearly showing the interrelationship
between the static and noving portions of the |inear
[y or Figsrewelid a asheantia uliagrdna bfinanogngrec bramslaiond] grortidweof said

vehicl e. Det.aj.l ed Des ti OVeE descrl bed

dr &FcHgmpgastis Haeap ’f“lof%%l'oé{‘{ﬂég tgﬁgétﬁé%%t}gla%eélgp Bk at us and
its nmethod of use in at | east one of its preferred,

best npde enbodi nents, which is fur r defjned in

w@ﬂ ai Fignis Stiha sehsmaboliAgamed eyt o) 1gThég%Wﬂgéfreriﬁlnclpals and

Bt Skietda fsﬁlnst BP ALt Bt DEvBRIR taAd MRIERly showing the
at ratlons ang |cat|onsto what is descri bed

heneuerrelammmmbemplaﬂm istatic andonevingspasiimsof thehigeas aases as well as
Ther ef nu d that what is

i | 1A t%ala&cm%meﬁ{\an?s &gﬁ%a‘?’or t he purposes of

exanpl e and that it should not be taken as a

l[imtation in the scop 01‘1 t resent appar at us and

its method of use. [24PRHYE es‘i potloé{lre views of the
presently described apparatus operating according to

.princi pals that Iélcgresent an mElgrtant %pplbggatl on as

i3l exThnaboys deseribpd digsing feues dbstaiethe apparatus and its
ggggétﬁ(g&n gpﬁsesﬁr drabasPURDF itd HARQRA0bdst lhffde RMbB&INAWS which is

further defined in detail in the following description. Those having ordinary skill in
the art may be able to make alterations and modifications to what is described herein
without departing from its spirit and scope. Therefore, it must be understood that
what is illustrated is set forth only for the purposes of example and that it should not

be taken as a limitation in the scope of the present apparatus and its method of use.

[24] TFigs. 1-5 are views of the presently described apparatus operating according to
principals that represent an important application as an extension to the apparatus
defined in U.S. application serial number 11200920 filed on 09 AUG 2005, and

which embodies a common theoretical basis therewith.
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whi ch enbodi es a common theoretical basis
therewith.[25] Fig. 1 is a sectional view of a

woragnetdize@l |y | evitated transport system show PQI/US2006/006170

suspended vehicle 10 for carrying passengers and

freight fixedly mounted to translator 142 of the

present invention. Translator 142 is novably engaged

[26} h Fag.slt istaosectianp! siswwbl 4 mpgnetiendlyripviated Sensnartasystemhiheing

is fix d to nport [

s h&WRReH ﬁd Igleglc?el lp?f;ée Opléfrg (ﬁ% n%S&Q er§ gtﬁd ofrel%mmf?%dgﬁ P{Bgmted to
ar &h&%@b{’tj&tﬂm?ﬁﬁh&prﬁﬁF ﬁfvemﬁms "KrﬁrLskaltmﬂGZtls ngvabiyl erflgaged with a
suspendi ng the vehicle e kno Se of s

" SRB L4 B B Do GRS AR PP ST S B TP RSy one
ther Wﬂcﬁ%r&nﬁaoﬁfn ﬁlhﬁ'%' P‘f&@d ke Bncﬁ@ﬂeﬁd’l% Wr&quma @bund

its objectives. is a schematic

r eprEseft a@iihgnwssh Sﬁgmﬂmg andsauwdm& \ﬂeanvqhtﬁlﬁ WHl bekgown to
Sy

T S i A P i A
St dtedfivehéidn arsi thehanhzrevsmém ofits @ydcliyes. The present

enabl emrent is a DC linear electric notor-generator. As
shown in Fig. 3 the stator conprises a |linear series

Pl el gty RrBgR&kdSic léb?egeﬂh@fn@hﬂwmgttl&dlnktynt\mmwdtmg&ﬂﬁ(dﬁsystem
where each is a cell of_ the track

el EBRNOBAh YN s2ikvay STPRATE 0cHilJeRipieaty t{a‘if “P?E‘c 3‘%&& e’ diffway
bo &@ﬁcle -Eh A5l @Ekgsta{t&emtl Gp s}f%tvnts@lﬁ‘enﬁh@&fya mIﬂé ﬁresent enablement
physically positioned at the vertical center of the

t r ack Dihlihear eleoisie nznten-ggnernier. hAs showmon Fige3 ieatptamsogipgises a
| ocat ed hor f

cent'&t ¥ chfze%[cr ac%}é<1 {qut4|t7 P&? Jﬁgﬂn%gﬁ&‘ Q¥ e n%ﬁ a?r4 P ﬁreaetaICh e
eachll el the tideR. elredhis aimnetthe aleetronpdgnetn e¥4di e drepfejed by

ig. 4 schemati IIy t i,nteraction. het weer
{ hexeanghar B I3 e G Sfs R PARL P nea o
Fi Qe dertiBal SRBtet BE tﬁed@mcl mle megedalbng) fheOfotioeo® v atiadram are
el ectromagnets 147 as in Fig éhe trana#q;ﬁr hicl
14 doggtedrhosizordally t ke effwn‘érlg]étl Oééberﬁﬁ%ﬁ fog tragle L{pflhe vehicle
i nti@r will be
deggr 8@ﬂ%§hgﬂ§§§% %?%ES%E%?%ﬁﬁﬁéQ%egé% cell of the
stator t he ceII is automatically switched to receive
c
Flgt %rsc 1{532131 cg fhtlge élﬁ%rrg(g[l%?e {&%%Pltl%s tr%nlﬂs?ator 142 and the

| e\é't:itcﬁrt ed. lAnduetéfy of iR ef aetdeorthdddentdenh conditior of 4lfe several

grﬁa;qtggrggm;é%{pgiﬂ i— gé 11}? rg?g?\élc.: S]qlow Cet trr.'g nPlioerI%Zf c%{rr?es a plur'ﬂlty of

electromagnets 147 which interact with those of the stator 141 as will be described.

As the vehicle approaches each cell of the stator, the cell is automatically switched to
receive current to that each cell is energized. As the translator 142 passes the
energized cells it is levitated. Inductive interaction between stator 141 and translator

142 produced electromotive force which drives the vehicle forward.

[28] InFig. 5, it is shown that the stator’s electomagnets 147 are located laterally with

respect to the axis of travel at both edges of a curved triangular shaped linear
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[28] In Fig. 5, it is shown that the stator's
el ect omagnets 147 are |ocated laterally with respect

wo eoovlozi2exi s of travel at both edges of a curvedr/us2006/006170

triangul ar shaped |inearferromagnetic core 141' and
also at its apex. These el ectromagnets 147 may be
interconnected in series or parallel as will be

defrsrmtsguaticinpraittl’ syl yes. e Ve BRHGAIENCoAET may be
141 i i

o iR TaE L B e 1 e BRI 68 s T
W Iﬁﬁtdﬁgxgnellwrefmhha a:cnmtmmnms perigierat apdrtumtﬁlndwmdmgs 148 are
f erromagn core 14 d thelgé ctronmagnets 14

Théaid PHBEY BisneBig %t i Cindipee 148 Jarp h§° ‘“E?“Srﬁ”"’%% stefiRh the
Sh%ﬁb&%ﬁa%&%h@%ﬁmel&ﬁroﬁaaglﬁts\aavt ebral colum is
electrically interconnected In series and-or in
parallel so that the coils end in a short cut
er I 1 of this
R L M e g
enevmggbral rcalumhss elemgaibtmf@wp@wcteétm genies giisk-erain perapicpo that the
0 n.
ol B SEBinrt Bifheduetiohud U a0RhnCirotection yich where
t headl eCihe ety hﬁt ﬁle 154mA famvtion,oi.d., éRyitransfer troagndti] levitation,
carrjes a switched-in pulsating direct current which
endlyp %%ﬁmipvm6¥mPhe el ectromagnets in the stator 141.
Second, a pulsed current is induced into
el ectronagnets 147A by el ectromagnets 147A. This

[39ducladFis i Ve find pes P%@%thwgw which baveseyargl fincgians. Jst the
on eielaﬁoxﬁaﬁl@éllﬁﬁ and- 841 P43%n sfedk 181 YERLC] Svidfled-in pulsatin direct

El ectro nets 14/B interact with el ectromagnets 14
to CplTQnIIVdEChI abrgizas al viibe Electyonzagdete srthe stetoy 14¥. $edgend, a pulsed

transl ator .14 n 4 0 e

1R Pt bR g, Py FeRphieRPARS s nduced
| ecuiraitinmcevid byalllelecicalskedibésl dnttlte wdnskatoe 142 anlsh ﬂie@rehlcle 10.
142 about stator 141. PropPIS|ve forgiB % Fed b§’”

| arijestremagietsol iy Briategach withyelegipraagnets 478" jot O fatoraf bty
L O JRf CMi&fig iR %‘HahM.@toﬁi @C(;nr BB 14Y € AR Bi8&roniaddds 147B interact
El ectromagnets 14/A°, 1478 and 147C have permanent

rragndt eleor@sagness p1r46ﬂ’ de naipiaing dgvaationn dnds tvatsicplj sipbifify of the
{NSR098ES BhuGkaf! i CBlopikIE Blte RBhidbdh FuBPSEM Sragners

av aulpbiviich ceatthitht croam $48atbq:|rovidh2ind1{cﬂﬁe] elémh(dntotmmﬁ)ll dey.,

the nobile portion provides a | oad support & auto

bal ance assenbly 190 which sustains the |oad, i.e.

pAS S eBd&tcmaghét®i 19hA° andpenanl ep7dhgave e;karﬁh@nt’l Qnatgﬁett tdrbs to
provide levitation and stability in the absence of electrical current and in the absence

of forward motion when no induction of current is available to the translator 142.

[32] Additionally, the mobile portion provides a load support & auto balance assembly
190 which sustains the load, i.e., passengers, freight and enables the vehicle 10 to tilt

according to necessity of traversing curves.
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according to necessity of traversing curves.[33] The
enabl enents described in detail above are consi dered

wmonelo2axeer the prior art of record and are coPei/U82086006170

critical to the operation of at |east one aspect of

t he apparatus and its nethod of use and to the

%ﬁ'd ﬁes%r&% eﬁle?r}s] Ia%scs peg‘élﬁ fildtgz gtﬁo'vké c%b&&é‘féd %o%{ et Pfie prior art
I nsdfabior® A dicndntiderad eriical bethy mqbenammooﬂatnleast on¢ yspett of the
t he sense of thei 0 nly defined nmeanin

i ncAPgauprd a@drl%%F ik e mifp fhg 40 'ie%ef%%@??l? g‘fqu escribed
St régdcv®: THRbREdsAlse®in B8 tspecERYkotldaRribE SR anstint Ellﬁﬁodlments
connDnl%bdeflned meani ngs. Thus if an el ement can be

unchse &t broenderstao @0ty Exthe sense R theis seampply flefiegd meanings, but
2 gjg %l%g?@g&é) d HEhiEn rﬁﬁ@@e&ﬁgﬁt{oﬁ %@rubﬁl Hﬁﬁrig'%} bt Beyond

r'st 0o Ing generic to p055| f'e meani ngs
supposdopd obihetchemeplycicfinanéamingarithub yf antedenpant dandye understood
;:Ml,::red (rjeil (5} %Z bf {]1% ! hgﬁga:tlgrﬁng%{nclugmg %{‘10]‘-% 89 %fgér {e-l]’]ieé]dl% ‘éhe?x its use
nmeaniist the urme}swd»e @Bdieimgnfanetibieo @b rmissriﬁé iéanivizs elyspoend Sy the

SRt bt Bl

substantlally the sane function in substantially the
same way to obtain substantially the sane result. In

[ils $ondermition of fheovatopidreyig éhepeatslgsarined hepgin are meant to
CaUhARILRY: ST dottolrAlobr ERIAL HRHCyE BRI S B, B all

for any one of the elenents escrib
va rqqowgleeumlmdnume materigk ort 4ot forn pefomging ssb@mlntly ﬁuwame fimction

Su bﬁ ﬁgsy ul g}}; g samV\QN %/ n% g‘b.’tgmbsgésga?%alg tth% ?ame résu Vf?}ata{s sexlsg it is

Chan he e E as vie
perth@afom (tdnteﬁrrﬂiitemaﬂlyt @l@qhivaﬁeﬂ subitw@tion, of MOWoK mOYeel@fients may

| at.er devi sed, ar ressl t enpl at ed as  bei ng

e QUEEACE fpromyionfP HbE FlEmERTs HscTi bR g VarRkS FRb oYt gs that a
enbagiid@ehént mhhes aftaiittied B\ve ePmreRinicntitih @ BRinAOW Of

| ater known to one with ordinary skill in the art are

defined to be within the scope of the defined

ZRA esTﬁblﬁ il %l‘é ﬁmﬁ{ebtsmﬁm 2s ! bﬁroa Pﬁff*f ith ordinary

understo dtoinclu 'S speC| Yrace
andkidleincthp el navy dwneyn o dates éeva:s@d;caarptemla‘cstsgy enpn;nmmfitechas being
It ut

i cap §RR? Sl R SRR Mt BB kBB reror,
t hicbvides euhspmmm mosvv bolae kinoive i@ roﬁet e6th wadidark 13kill in the art are
¢ orHey Ee%tto %e Wvﬂhm the sceope of the defined elements. This disclosure is thus meant
to be understood to include what is specifically illustrated and described above, what
is conceptually equivalent, what can be obviously substituted, and also what

incorporates the essential ideas.
[36] 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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appended clainms and it is made cl ear, here, that each
named i nventor believes that the clained subject

worioree4266 what is intended to be patented. U aP@BUY86/006170

is clained is: Caim1l. A magnetically levitated

transport apparatus conprising: a vehicle for carrying

a payload; nounted to a transl ator novably engaged

with a fixed stator: the sF ??FB? provi ding a
ferromagnetic core with a w ndi ng engaged t herein;

plural el ectromagnets engaged wth the ferromagnetl c
Shekisicbimedig: an el ectrical circuit with the w nding;

the translator carrying a plurality of el ectromgnets
proximal to the el ectromagnets of the stator, the

€labatls amapnetcallyrisyvitabd tyanspuireappatiuy eormbnsmggh vetgde &t icarrying a

PRISE: SRPIRIGR o7 pBY P enE g Vit 5 B e e Yor

bwidigd b @ronte@hétRY doRg wah & Winoig! eﬁgz@ed ttmanhepmmaels&tmgnets
relative to the stator. Claim?2. The apparatus of
engaped With (roferpriagnitic sorgderming @wﬁcmg AiEqudt ighheivdadigs; th

%@ﬁﬁeﬁé\l da¥ ?/91%31:{ f)lh%ﬁdoieél&@xtofnﬁﬁﬁa&n&{)xﬁﬁﬁw a4 &&fromagnets of the

i nd ucl ng ul sed direct current a palr of
Istatonr the |e9ect§@9agnpt§n‘e@rudlye1@t6r3@ﬁ®ﬁm@hen%bﬁtecdfoms provided by a

gﬁl@éuﬁ 31 e@gm}rgﬁt {ecéel‘oe%l I%It\%] elr&g?%zp% ried e Tt%)fa ItJTbI%VIdJIibQII’CatIOH,

us 0 trans
eémtﬂgmnagmhbloan@thpdmnsﬂatmneidtweetb dteistatort 0 t he stator

t ts f f
CHer Aok POADPERT 24 rh AR ol R BT BrHORegnsih sPBpie »
thftrafy pbafionea FRkirsBSenat Plabled fdrtnydu@fngSlﬁealﬁlﬂfed(iﬁlebtscurrent a pair
arra aged in side-by-side po?el i rect

t I
OF ety dosBpnect ot YRGS B SR nS T S ansasar R i .
el M. Afh%ﬁ;sa%tﬁk @m&imoi V&thgl%lnctﬁl: k@nélaﬁoreél&%ﬁmgﬁtsl e ?mioned

magnetically | ndependent. Caimb6 he apparatus o
edlativnt® thatstatos ielecteenadgnets farlglectiod nmtuahmsmetlc; Wé@aqﬂ@n

;C%ﬁ IC%V %hg ! Lﬁ%s 0 la‘%i 3e ere(fﬁj{he%&ttm QXmEr :{%F]g)f) ﬁZP ator. cells

ass Cla e presence o
arranged in side-by-side posmons along a direction of travel of the translator.

Claim 5. The apparatus of claim 4 wherein each of the cells is electrically and
magnetically independent.
Claim 6. The apparatus of claim 5 wherein each of the cells is switched to receive the

pulsed direct current by a proximity switch associated with the presence of the translator.
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