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Brief Description of the Drawings [1l] A wide variety

wotooposend i al practical and useful enbodi ment sP@I/UB200E014090

nore readily wunderstood through the foll ow ng

detai |l ed description of certain exenplary

enbodi nents, with reference to the acconpanying
exenplary drawings in which: [2] FIG 1 is a block
di agram of an exenpl ary enbodi nent of a system 1000;
[3] FIG 2-is a bl ockMdgreficiBearingan exenpl ary

enbodi nent of a system 2000; [4] FIG 3 is a
perspective view of an exenpl ary enbodi ment of a

Brlem&%ﬂptﬁm (ﬂqﬁémgwm@tem 3000; [5] FIG 4 is an end

[1]

view of an exenplary enbodi nent of a nmagnetic bearing
syAtvéfe ¥a0gy of potemtiabpragtical and ussdpl edbetlimients voill bermore readily

e R R e R S R

exafipbdfmgns) ncbmsi réfa{éhc@e‘o the SRGAPhhFing Qﬁ‘é}ﬁplﬁﬂr d@Wgs@ﬂwhlch
portion 6000 [8] FIG i s an exenpl ary enbodi nent

Q;}st eKGobo 4 blp@}g@agnarmf agexemphary pmpodient of a swste[ng]looo

str a?Gng secp‘81 o‘% é/r@g’g&o%% eg%aﬂalaiy e’[“}_’8¥5t 5 893'%?“5%000

ex[eujpl aFYG e anpergttief viewsf ah eReHHRE) éhbdtiiedt dMimagnetic
section CGCof FIG 7; [11] FIG 10 is an exenplary

enbodi NRSHINESYHEeRPIP®m 10000 i |l ustrating section D-D
of I G

STt el g il it oSy TR i TR H iRl hearing
and [13$yst%|n€540(12 is a flowmhart of an exerrpl ary
E@? ggth gf a ne ho 12000. Definitions When

foI i angxplodsd wiewsfneaxsmiplany r:v@pg/mr@ﬁ ef hmagpgtic
accorrpagégrﬂgsta%f 'oﬂidrn'ﬁ)@g apply. These terns and

definitions are presented w thout prejudice,
7 FIG. 6 is an exploded view of an exemplary embodiment of a magnetic

bearing rotating portion 6000; _
[8] FIG. 7 is an exemplary embodiment of a system 7000 illustrating section

A-A of FIG. 4;

[9] FIG: 8 is an exemplary embodiment of a system 8000 illustrating section
B-B of FIG. 4;

[10] FIG. 9 is an exemplary embodiment of a system 9000 illustrating section
C-CofFIG.7, |

[11] FIG. 10 is an exemplary embodimeni of a system 10000 illustrating
section D-D of FIG. 7,

[12] FIG. 11 is an exemplary embodiment of a systefn 11000 illustrating
section E-E of FIG. 8; and

[13] FIG. 12 is a flowchart of an exemplary embodiment of a méthod 12000.

Definitions

[14]

‘When the following terms are used substantively herein, the accompanying

definitions apply. These terms and definitions are presented without prejudice,
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with the application, the right to redefine these

W esos®30s6 i ng the prosecution of this appli cap€DOSIO7/014090
any application claimng priority hereto is reserved.
For the purpose of interpreting a claimof any patent
that clains priority hereto, each definition (or
redefined termif an original definition was anended
durlng the pr ecution of that patent), functions as

cl 3o & pRlicationy shevight toredefiae &g teems duing he
Fllgéliagéaégggﬁ toffiﬁg Rkl 3y apdiatiBn clafhineiARicp Réreto ip

d aeskrvédl nEdm tha purpospof iarechretinga cams ef amdparentahat @irhk pfiority
eof ada ted.t suitable, fit, and/or

iﬁPee #'@Pr%r@d%to @ﬂé@m if @ origined definitiop was amended
a
cﬂﬁngﬁf@ft%? ?%35 SLoP SR Doty Ao IPE ek U wnambiguous
pi @saa@wal oﬁmeapbﬁcmmrontsmpmf ¢t defiditonai r - the
ag% s at herlc gas. [21] anplifier - a device
h [ n%ré’é L ey ength of signals passing through it.
[2@3 angéc@gt rédefder in conjunction with or in
ernativ [ 23] annular - shaped like a ring.
[ 24]7] appanamrs an actionagp) deadfandiong etep candfarrpracess and/or a
parti cul ar, [25] applied - incident directly
and/ or P‘h‘& gg‘&‘{g ‘%eupon [ 26] approxi mtely - about
andRYPr A@fted té NSuRMIE fRSand/dr 44P é@ﬁarf‘z}n% d
to[gand/ or accorrpalrl]y| ng. [élgi autagﬁéﬁtl ca g%%%ikﬁigea
and/ or ﬁmehenl ng in a manner essentially independent
of ter huma i nfluenc nd/ control.. .For
xSE) Chaiter S et e 6 e Bl BaoR by
'seei ngdifferdit paRof 6he'dr$ndfé Wees o dn Erauﬁeor@%t@rﬂn
manual | y operati ng the lig switch. [29] axial -
I o8l edalén-thaﬁ@tmmdatrmsphmqgﬂé direction of an axis.

o) e ef o a'uePick PR rghealth itk Bt iR riaksing through it
| e@9] saidofhHERbAjunction with or in alternative to.

[23] annular - shaped like a ring.

[24] apparatus — an appliance or device for a particular purpose.

(25] applied - incident directly and/or indirectly upon.

[26] approximately — about and/or nearly the same as.

[27] associated — related to and/or accompanying. -

[28] automatically — acting and/or operating in a manner essentially
independent of external human influence and/or control. For example, an
automatic light switch can turn on upon “seeing” a person in’ its_view,
without the person manually operating the light switch.

[29] axial —located on, around, or in the direction of an axis.

[30] between — in a separating interval and/or intermediate to.

[31] can—is capable of, in at least some embodiments.

[32]) cause - to bring about, provoke, precipitate, produce, elicit, be the reason

for, result in, and/or effect.



[32] cause - to bring about, provoke, precipitate,

produce, elicit, be the reason for, result in, and/or
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circuit board - a thin substantially planar board to

whi ch el ectronic conponents and/or sockets therefor

are nounted, coupled, and/or i nterconnected,

typically by sol der. Conponent |eads and integrated

circuit pins may pass through holes ("vias") in the

bo@Bdl oeircuithoardy- dthin smhstaatiellymlanardmard to whick klecagic

isea 1 CREBER AU “oskER ShaF PiayBoUTE. coReletaray.

[34] coppaindmmaéed, tyﬁi‘éal?}xﬁﬁ?d?&@ 'O?)frﬂﬁo‘i{@ﬁt'lgihs dnd Tte ated

communi cati ons por d connector for a communications
i nt er f aciecuit fidGhay passitioogh holes §/'viast)i inkhelgpard onthepmregrbe

t hat faci |tates atlon [37 nt -.a
Const 1 £ TiEFie® BlcBRich AF G Ress Rbtiolgs g fegie (AlGote, 8y may
i ncl udestfivpe @s%d@@intéﬂcﬂiﬁﬂe@fjdlff@ren’d‘ﬁ%rsfo? kheORrd) 39]
configure - to design, arran sét up, shape, and/or

rra[@é]sumlamu@l@lﬁdf-m excmangeflo?ormagmam fic purpose. [40]

CoBBEC pomfilnafng borf s BBl Fals odtammyb Eions SRR

a peysi @(ﬂhnmiﬁua@rveiyoghﬂahg i MwasnGhedt fadiRERe coRetufRRtions.

two Oor nore points in a system For exanple, a wire,
anl3dpt i eempoRad— 2 eongfifuen ertiapd/or pattl/ or a vi rt ual

cl ng?“ t corﬁb? Se L%cg]ncﬁl gtngp !)e not(lp%lte% tge\gg%?oﬁg\lvs or

roni c" devi ce use W t hi

|or 92t ecorifiggate Htoidesign, ayaang@ sesy; Sliape, a&tdtckmﬂalteamitmﬁe and/or
and/or _dom nating influence over, cause to act in a
pr edet efihforasPRRIARBRIPOSE. 1 ect adjust to a

€ P5iHect 2 gﬁ&ﬁ&l@%g%@éaqw d[)lé}pim]g,oc&\ﬂ ol 'd/5r§a§t{:x} %v%lo or

nsform ada
formtOmo&:&&ﬁmﬂd form [44] cor respondi ng - rel ated,

oci at ed, acconpanyjn mlar In purpose and/or
poﬁ4 ﬁ. oFONRESHPB 7 RitySica vé\siéqer@ piekand/gp ghasnel between two or

ﬁg; 'n:’f‘lugﬂ)tr g&qfslq{l 32}’59&5 ?'g?g Jk&{:’fn;gg%%fre AUPELAL fiber, a wireless
link, and/or a virtual circuit, etc.

[42] contrel —(n) a mechanical or electronic device used to operate a machine
within predetermined limits; (v) to exercise authoritative and/or
dominating influence ov'er, cause to actin a predetefmined manner, direct,
adjust to a requirement, and/or regulate.

[43] convert — to transform, adapt, and/or change, such as from a first form to
a second form.

[44]  corresponding — related, associated, accompanying, similar in purpose’
and/or position, conforming in every respect, and/or equivalent and/or
agreeing in amount, quantity, magnitude, quality, and/or degree. .

[45] couple — to join, connect, and/or link two things together.

[46] create — to make, form, produce, generate, bring into being, and/or cause

to exist.



[45] couple - to join, connect, and/or link two things
together. [46] create - to make, form produce,
w@emsna2eq bring into being, and/or cause to BXI/E5200Y4014090
2008/ 039256 PCT/ US2007/ 014000 4 [47] data -
information represented in a formsuitable for
processing by an information device. [48] data
structure - an organi zation of a collection of data
that allows the data to be manipulated effectively
and7or dtaﬂaegnﬁatnatleth wprosasthd n afongsuitable foeprenessing by an
that I S. t.0 support specific data
' rani pu\n? ’F R¥ffons. A data structure can

comgl i S@atARtARAIR L &@&ﬁéétﬂfﬂ dffaeoBE&RB df data Bkt d1R%vs the
data structure. Exanples of data structures can

i ncl udedatata b/manipulatedredfeptively eagyhr a kmsdal relestgmshipiamiong data
list, t t
sy o "B PSR pa Sonbl e B RS ngion

rel at i opsqatadstrRtifré taifconhHsimaiditDlo deSérivechd gﬁ)péftles of the
and/ or to preci se[g)r’/‘éand/ or distinctly describe and

speci f ydata psagtuige dixamples of datatstroetures gam ncludeasiig dlCthﬂary ,

5 pr BB e it O oo sBREE Bt Rl B0

per cei vend/bldwatdrfy di scover, ascertain, respond to,
and/ or _receive the existence, pr esence, and/or fact
of 1491 52ofiefing = ingstablish the raeaning relatgnsipaewlnedempeand/or

deduce, 4gshah |0 d/&g&jé{%ge?‘c‘aﬁﬂfo& A nct{lpf §Jscr1beg gﬁ/d/ 8respec1fy

an i nst r urrent a

[ 5p01di dpmzed a mhtacsfeadgulaf mawedequanﬁ{ magrﬁmdemd méo ofa
[551. each - every one of a group considered
| nd| vi deinplgte ‘F‘E@Pt"@} @&Pfﬁé%mem?‘EP 4P¢-ng t o- produci ng,

:l ' bHEﬁe@Q—u 1RO helRBRE aiﬁblﬁﬂ? DYiscoEE %%ffegt%i : ﬁeesp%]?r’cg %’3, and/or

eI rical energy - energy acteriZe
of el ectacew%ﬂrmqﬂen&hpmmhe,eandbmda&bﬁr [ 58]

o O e ol A BB BB
magnet i g;aRL{ri al adapted to be surrounded by
[53] -device — an instrumentality adapted to a particular purpose.
[54] disposed — placed, arranged, and/or oriented.
[55]. each—every one of a group considered individually.
[56] electrical —relating to producing, distributing, and/or operating by
electricity. ,
" [57]1 electrical energy — energy characterized by the flow of electric charge
through a conductor.
[58] electrically — of, relating to, producing, or operated by electricity.
[59] electromagnet — a core of magnetic material adapted to be surrounded by
a coil of wire through which an electric current is passed to magnetize the
core.
[60] estimate — to calculate and/or determine approximately and/or tentatively.
[61] first — being before all others in an exemplary ordering.

[62] flow — a continuous transfer.



a coil of wire through which an electric current is
passed to magnetize the <core. [60] estimate - to

w@ ad080Bs€@ and/ or determ ne approxi mately and/PET/US2007/014090
tentatively. [61] first - eing before all others in
an exenplary ordering. [62] flow - a continuous
transfer. WD 2008/ 039256 PCT/ US2007/ 014090 5 [63]
from- used to indicate a source- [64] further - in
addition. [65] gap - a space between objects. [66]
geiﬁéﬂat &Mt-mlswf@an@patpa@durée render, give rise to,

r into,..existence. [67] greater - larger

@l’/ﬂi ﬁfﬁtg‘gi'hgh ddt%“8] hal f - approximately fifty

pe[ggynt gap B spheBetfeen d ving the human sense of
ki nest het| c rmverrent and ‘the human sense of touch.

AntHod t Benarate - ;smreaic,m‘IJdme,plen@eregipe rise tog ésd/gr bring into
Nnuner ous stensatl ons, body-positional differences in
sensat i GNET"&hd time- based changes in sensations that

af%ﬂ]’ﬂgﬁéa‘féd-?aﬁ'gér%ﬂ%r%[réthQHy in non- visual,
non- audi bl e, and non-ol factory manners, |nclud|ng t he

exhddi ehalfs- approximetely féﬁIDQréWt( bei ng touched), active

raspin fricti .action, [

o ARBRP LA PR i Hufanisehe® of Hhestteli® R Bfhep i the

mot i ON, hum@s eéiBe af tdmah Aﬂ{dﬁg theimafy p@trehﬁaltmpn@axpehbﬁ&s are
p03|t|on graV|ty, texture gap, I ecess, VISCOSIty

pai n, | DBMeroysiseisatiens, bedyppestitanekdifferrncagin sensations, and time-

conduct pyd by, %g ¢ E\{ﬁ%(t[&ﬁls tlﬁ\??pe Oﬂetré/ vs!c‘ Fhedif ﬁifd*;xally in non-

ener gy aSSOCIa

nol ecul eual)don-aadiblel endofonbslfarbry memseis] inelildir{'gr thelgkperiences
solid ne nd fluid nmedi'a by . conduction, through
fluid n rasﬂlawoe gogitgiched)y actt%rtewﬁh £Fasping. PrgvsuEe, friction,

A

machi ne acaderation], 7k, pulsehoriersation] timbfpdsition] glraemﬂ,abxttlm gap,

one twelfth of a foot,. . . .
recess, viscosity, pain, itch, moisture, temperature, thermal conductivity,
and thermal capacity.

[70] heat — energy associated with the motion of atoms and/or molecules and
capable of being transmitted through solid media and fluid media by
conduction, through fluid media by convection, and through fluid media
and/or e}npty space by radiation.

{711 hub —a central part of a magnetic bearing adapted to be coupled to a
machine rotor.

[72]1 inch —a unit of length equal to one twelfth of a foot.

[73] information — facts, terms, concepts, phrases, expressions, commands,
numbers, characters, and/or symbols, etc., that are related to a subject.
Sometimes used synonymously with data, and sometimes used to describe
organized, transformed, and/or processed data. It is generally possible to
automate certain activities involving the management, organization,

storage, transformation, communication, and/or presentation of

information.



[73] information - facts, terns, concepts, phrases,
expressi ons, comands, nunbers, characters, and/or
W@ imbobes6 etc., that are related to a subject.PCT/US2007/014090

Soneti mes used synonynousl y6 with data, and sonetines
used to describe organized, transformed, and/or
processed data. It is generally possible to automate
cert ain activities involving the nmanagenent,

ani zation, storage, transformation, communication,

%’Abr i emmuen devicof any dévicenat whith e RO0BHIESAAE Machine

PCT/ U82007 1 090 .74 f t d
devi ce W2 3 @g?egggg gt 1%’?%%’8 oS ev@ﬂg’n%mcgﬁle and/or or

capabl egx@Phﬂcﬁ'Iﬁls@f‘ﬁl@érfd&g d@s!crl'b@@ﬁéreﬁ‘x 220 fdf&‘ﬂna‘?i‘on‘%ievwe can

nmet hod, ructure, and/or or graphical user iInterface
descri beamprésesvell-known mmmnmcatmwlwl eoupded camporeotspstichas one
wel | - known connunlca onents, such as

one  or “RPE IRAVOE R eff\éfeér ?%ec?}psmor(‘?r%o S Qe or more

pr oces sgikfhoried BorthiniHy istrd¥BORY, bAS oﬁﬂn@?@in?h@&ltput (/O) devices,
i nstructions, one or nore input/output devi ces,

and/ or @HdorRnerRsmROTg BIser intgrfages fe. es c()veplgd to amIA@l dewice)via

an I /0O hG can _be rend

£o 1 oy eniitortlafon SN ek e AL G GR bR B ol Bitions
For exadgctibediertinl Gorekdrisle,tRMhfemaasn BeviedWandRNeN deneral
pur pose and/ or special purpose conputer, such as a

per sonaPWe§ T speialquipess SRmEYISE, shel as gpersonal computer,
Pl ay St a 400 ootk @%&&ﬂ‘le. X @‘El 9¥a’t10?x< I@ﬁ’%end%ﬁ(?axﬁeboy, X-Box, etc.),

wor kst at1 on’” ser ut er

super cowpthseition vt} mimcdnqml&r[lﬂiamffa&m wﬂ% , Bomputer
conputer, an /or Personal Digital Assistant

i Pod, ntsEninsLdaptap.usarable comppien, apd of Rersonad Hmﬁﬁl e"esﬁléﬁant
"smart" (rb’ ynpodBw@g%J fﬁﬁeiooh?dedv?cve ea%muﬁﬁﬁéo?%ﬂgn”

service receiver,
f acsi m pleoneqeddhudsar Treellikp dovies), metssragdigtsleﬂﬁeé (e.g., Blackberry)
telephone t el ephgni.c .devic

m cr opr BEEYER PAgST, cgfrglgoq:ﬁl],ugqr It"éﬁphoﬁﬁscﬁ Té?dlfi@i‘%l sHenhene,
| nt egr afefthnbhicCdlfce € ?ﬂag{hhg?eﬂn%rgérg?ées & &r}ﬁ{cr?c?ntéoller

processor, an ASIC Inte clrcul
har dwar m@mepﬂnphmad: integgated circwitelements,hn digital sirat peicessor, an

el enent ,¢ircuit, and/ or r.o bIe | ogi.c device,
such as":‘gi Btthe?-’ﬂegr ?—tF’@Er‘?‘BF 4y rgmaé? el@ﬁ%"’}‘f" hegic gireuit such
[75] inkdd @isér%?e elethbhtRILHRBIRP %ngmniagie 18R RURE Mhch as a
sonme future event.

PLD, PLA, FPGA, or PAL, or the like, etc.

[75] initialize — to prepare something for use and/or some future event.

(76] input/output (I/O) device — any sensory-oriented input and/or output
device, such as an audio, visual, haptic, olfactory, and/or taste-oriented
device, including, for example, a monitor, display, projector, overhead
display, keyboard, keypad, mouse, trackball, joystick, gamepad, wheel,
touchpad, touch panel, pointing device, microphone, speaker, video
camera, camera, scanner, printer, haptic device, vibrator, tactile simulator,
and/or tactile pad, potentia'lly including a port to which an I/0 device can

be attached or connected.

[77]  install - to connect or set in position and prepare for use.



[76] input/output (1/0O device - any sensory-oriented

i nput and/ or output device, such as an audio, visual,
whapsios2sel f actory, and/ or taste-oriented devPCEUS2007/014090

i ncludi ng, for exanple, a nbnitor, display, projector,

overhead display, keyboard, keypad, nouse, trackball,

joystick, ganepad, wheel, touchpad, touch panel,

poi nting device, mcrophone, speaker, video canera,

canera, scanner, printer, haptic device, vibrator,

t alc8l | ejossrpal apestion ofp ghaft adapted;tp seqsivg, 2 mownsahle deanng.

in di re t | I devi ce can Dbe
at ﬁag i hetl O ?iog g’r? % e cat%ee#aoﬁ%%ﬂ?tr@ ? ar I%Ye-c {EWH S Prablosy
sef80] n pmsinhiion—anbinghenkic&hés adaned tohrréRS B3ARE: of a

PCT/ US2007/ 014090 7 [78] journal - portion of a shaft
adapt edrat@mgqosieneols magkatigheatingari ng.  [79] junction

bo a QS | G W 0
ol L e o g & Blealt0UAF B b g legrec o
adapt edcémpdred tecseetldng esest ance of a rotating

port.ion. of magnet.i.c bearing. [81] less than - having

a t?@;s ulesat "s?’rg’lafeérm A@gRIculg &PolfafisF PaElPe as

co re . ' el : ' - Si ed. |

o TaR e RinR IR S Aifcribiab A7 et athdcle Sch'hs an
i nst r ucinfomwmtiondeviee,tto pecfonn apt eximbre paaticaractivities,ne,

such as an i nford?at' n, devj ge, .to, performone or, nore
par t i cuPBYaURns; Y/ rdunctiogse Lae figpdiongivirieh can srerstises form
The di r gebhtR0Saliady &Abhr8 OBl (e s At de »
called a " pt?gcgssor?i‘o" ker el o 6p%1§eg{it§nr$g§§t§§?én¢r¥gmm ’

" pr ogr afidpplicatamf) Tutidity’ o Hsubrdutine?,i ‘tsgript”, “Snderad|i tfiled, project”,
"scripty, Lmacrar.  “file", "project”, "nmodule", )

“1'i brar ympdlﬂg’l, a Bx.‘.a’ry anal)a%s , a.rgl{ﬂljeg ject”ete., ’Gi.ll’béﬁerﬂgodled as
enbodi eghadiine BEFN sdRcE EGIR, o?@é’c%@ﬁe,%ﬂﬁ)ﬂe@ Bo&S Ess‘élgx@fed code,
conpi | ed code, assenbled code, interpretable code,
and/ or @tepretabld eodsoatsl/orsxecytabla coda, gigarie hardivandirmware,
and/ or 9 twar.e. [84] machi ne readabl e nmedium - a

physi caf ?“ﬁ?@?‘ﬁ‘( fromwhich a machi ne, such as an

| nf8a) "B a@Rinda¢h@£ble HRIUMRMNE! a pikisfdaPRARERE Hi¥mM wAlY 2Qhachine,
controller, etc., can obtain and/or store data,

i nf or masuchres an Aefosnatiamdsviaec edrapiter, Micnpiosessbn ehdide
menor | € ContFOtIf I%tc(?,acrag Dot P s?grteid%f%l, {n\f‘c')rmation, and/or
instructions. Examples include memories, punch cards, and/or optically-
readable forms, etc.
[85] magnetic —having the property of attracting iron and certain other
materials by virtue of a surrounding field of force.
[86] magnetic bearing — a bearing that supports a load using magnetic
levitation.
[87] majority — more than half of a total.
[88] may — is allowed and/or permitted to, in at least some embodiments.
[89] ‘memory device — an apparatus capable of storing analog or digital
information, such as instructions and/or data. Examples include a non-
volatile memory, volatile memory, Random Access Memory, RAM, Read

Only Memory, ROM, flash memory, magnetic media, a hard disk, a



readable fornms, etc. [85] magnetic - having the
property of attracting iron and certain other

worissese by virtue of a surrounding field of PEDUS®NT7/014090
[86] magnetic bearing - a bsearing that supports a | oad
using magnetic levitation. [87] mpjority - nore than
half of a total. [88] may - is allowed and/ or
permtted to, 'in at | east sonme enbodi nents. [89]
menory device - an apparatus capable of storing anal og
or di gi tlappy disk.cxymagnetin tapsuarhopitcal mediayat omivel diskl/acrompact

dat a. appl incl.ude a_non-, v [l e nor.y,

vol at i | ‘Sﬁe%gf’y?lab%ﬁ%ﬂ%%?%% ik ’%@_mwd)éﬁwméégay’ g The
Menory, nidddry Héﬁ@é"cmo%ﬁ)_lem B@tdcesstr dhd@or @an\@ér€ instructions
di sk, a WD 2008/ 039256 PCT/ US2007/014090 8 fl oppy

di sk, aadepiedtoibe exepued bynpropesseta Sucheasi agcordimgdptan ealbodiment
di sk, a.,compact .disk, a CD, a digital versatile disk,

a DVD, gﬁaf;’g?&éer?lgi d array, etc. The nenmory device
cafpije emitRbed agﬁo&ssfg pR&ERES arilél Rlleith Th&laRd activities for
instructions adapted to be executed by processor,

such as agsomplighing sewethingenbodi nent  di scl osedI her ei n.
9gYy+ e - : /4 t]
or L1 Pl P BEGRR sooRb SRS B AL B SRARRy

[ 91] noeepadable. conprising sections that are .
su széanti ally nondestructively separable. [92] nore
- at Sorerotalefet work - a comnuni catively coupl ed

I [ no A0 ' | ‘en
P s ROk SRR BN oY 0B ofmunication
be | i nidedgess modiominforimativ@deacess. Wialeltieta@oran?ﬂcbrdevices can be
Wi rel ess. ia, such as cahl es, el ephone |ines,
pover | ?IHEE‘H SPt 35048 Vatiqus ﬁ’@fe?‘PS&Pé/OW@&SS Bydiagsuchiag ebles,
beans, ' :
ondl o cacphonk fnBbRer RS ERA ABUS hadld YLD SRRy Jight
el ect r obeamg efominishart resnereceh@nelbeat prireers aAd/on etemmrk devces),

be and/ or .can il a of a wde variety of
sub- net fFagEe Qﬁ?a:/ %ﬁ%@ﬁ%&&iﬁf@mmrﬁwaﬁéﬂﬁ thergbetween. A
SW t C.heﬁetv&b\x‘f? e bS /S EH utiR3E KBS of a wide variety of sub-networks

and/or protocols, such as a circuit switched, public-switched, packet

switched, connection-less, wireless, virtual, radio, data, telephone, twisted
pair, POTS, non-POTS, DSL, cellular, telecommunications, video
distribution, cable, terrestrial, microwave, broadcast, satellite, broadband,
corporate, global, national, regional, wide area, backbone, packet-switched
TCP/IP, IEEE 802.03, Ethernet, Fast Ethernet, Token Ring, local area,
wide area, IP, public Internet, intranet, private, ATM, Ultra Wide Band
(UWB), Wi-Fi, BlueTooth, Airport, IEEE 802.11, IEEE 802.11a, IEEE
802.11b, IEEE 802.11g, X-10, electrical power, multi-domain, CAN,
Modbus, serial protocol, and/or multi-zone sub-network and/or protocol,
one or more Internet service providers, and/or one or more information
devices, such as a switch, router, and/or gateway not directly connected to

a local area network, etc., and/or any equivalents thereof.



swi tched, connection-less, wireless, virtual, radio,

data, tel ephone, twsted pair, POTS, non-POTS, DSL,
w@eisbese tel ecommuni cations, video distribuP€DNS2007/014090

cable, terrestrial, mcrowawe, broadcast, satellite,

br oadband, corporate, global, national, regional,

w de area, backbone, packet-switched TCP/IP, |EEE

802. 03, Ethernet, -Fast Ethernet, Token Ring, | ocal

area, wde area, IP, public Internet, intranet,

pri9ht enetwdkk inferfage Wady pBesich] agdBlogical ddsiice, system, and/or

Bl ueToot h, Airport,.|EEE 802.11, |EEE 802.1 |la, |EEE
802 11 WOUFE SRR O qouplngan (O EIALER AeuiaF 1B pEMor

mul ti - dpR&hPlaryH¥tvorkMAEPESes RRIPrRE a REIGHIRME! celRRE/pRbne,
mul ti-zone 'sub-network and/ or protocol, one or nore

| nt er ne¢elsbarmadeny teephdoe dataametleny, fonmodempwireless transceiver,
i nfor mat,jon . deyic such as. w t.ch,..raut e nd/ or,
gat oway gt PR Gl maTkTE o sibielibr ity g BdeS b,
net wor kyougdr Cor: ot MiBilartdeyice Mok € HahdpRrsQ6H a d¥hke, and/or
2008/ 039256 PCT/ US2007/ 014090 9 [94]: network

i nt er f agadtwarg iy pisividsiacfinctiondyfench adeves. devi ce,

sy m _an process capabl e of coupling an
ingg?m??oﬁ{ogér\lf"f'ce to a network. Exenplary network
I N[96I f ackfset cauierabjet settoffl fegh eo@ethtrgd disd.ar phone,

cetl ul ar nodem telephone data nodem fax nmodem
wi 921l e s Batkes mecRengis termpfphapyndic ehdata orsanized e sppeific way

di gi tal ' ' Ik : i fo
0% ! CEUBSHLERE, LS, VBT AR ol L9 Mt 0 g
such a pssketewiteing networq hhdvespiising tevdatketosbef treminiteed and
of such a device. .,[95] no - not any, aEt)i%] of fset - one
obj ect S@taeentral infounationnsucl as pdsstinaipn addigret - a

ge I CLhert iR SRR organi zed in a

sp cpfi g&&ﬂ;g& g}@){ ransrﬁ%ssg%gﬂl?ﬁgguch as W thin and/or
acfa93s pementwohe patiochomeshuadotidgi t al  packet - swi t chi ng

ol nblslfic et PRt  on, such as a destination
POl P S BP0 MO 0,
a fl102] poxfiah begqrt, obifonent] sactibi,tpercentdge, mtiaf andddr quantity
bei ng pl[h%{ 1asI ]e%qgelmoarl larlrgerr%vhto & Can be visually, physically, and/or

_ virtually distinguishable and/or non-distinguishable.

[103] position —(n) a place and/or location, often relative to a reference point.
(v) to place and/or locate. |

[104] power — energy, a measure of energy and/or work, and/or a rate at which
work is done, expressed as the amount of work per unit time and
commonly measured in units such as watt and horsepower.

[105] predetermined — established in advance.

[106] processor — a hardware, firmware, and/or software machine and/or virtual
machine comprising a set of machine-readable instructions adéptable to
perform a specific task. A processor can utilize mechanical, pneumatic,
hydraulic, electrical, magnetic, optical, informational, chemical, and/or

biological principles, mechanisms, signals, and/or inputs to perform the



[102] portion - a part, conmponent, section,

percentage, ratio, and/or quantity that is |less than
wa@2d0at08es6 whol e. Can be visually, physically, pemis2007/014090

virtual ly distingui shabl e amd/ or non-di stingui shabl e.

[103] position - (n) a place and/or |ocation, often

relative to a reference point. (v) to place. and/or

| ocate. [104] power - energy, a neasure of energy

and/ or work, and/or a rate at which work is done,

expr esstsk(s niertamsarhodinents @iprpeassarsan act upenanfdrmation by

ﬁ g;”snég'o}ﬁ ﬁﬁﬁhg,] A ng%( }nso%‘s{ﬂ%g Tl \é\?cté)%lv?rg g > fransmitting the

advanceinférh@bn ;fmcuse yain executdtae prveedure hhd/6¥8d Miformation
and/ or softvvare machi ne and/ or virtual machi ne

conpr i sHF¥icea arHEr routing ghe informatiomis an euiputidg¥ice o Asprocessor
dapt ab f
e Sech b endii e HBER6h Gl B OpRO R e 7"

magnet i contxjiet, tpa*allel (ftfrmfoﬂat, andYat dxsﬁi’wfe'd%%htroﬂétﬁét@f Unless
blologlcal princjp , mechani sps, gnal s, and/or

i nputs $tated QFWWH %pme%osam@@@s@emuc@zedwmwgl@as a
10 task

2ot nommdkocdrkcHErdych ARG R, s@nRACERREN ¥ 8lics of
modi f yi migroprodéssor m@mufacthrerlgayl the Intelalrpodatiom gf Sieta Clara,

i nf or ma& f.or _use a xecut abl e procedu and/ or

an info ﬁléi{g’F‘B?r ‘H%e\ﬁat% g‘?fgyr‘GPtsr @‘EPF }FGSSOR&aT P 6 %tbn

to an OHﬁrgHJ,e 88 ¥deCuchAsRh ingx?lc'gfﬁ n 140%&@1‘&& @ﬁcﬁt (ASIC)

central rocessi hg unit, r enot
control beaF 1ethla>gtzmhmddnGatﬂ Asny (Ei?(ﬁlA))thadhastlreleb dtasa@ed to
t he

control |l er, etc. ess stated other

pr ocessBfP lEmpntda 1t§?1agi§(@r% Cg %araémee% apaof ats o
i cr ocoghbedih@ht AEIHRE Hardth CAGREREER AR resiitCdh Adiuse the
Pentium 1V series of mcroprocessor nanufactured by

the | nt edpabiditisy pha conradler.Santa Clara, California. In

di t he.processor. can be dedi cat ed
ltrg)gl‘.epg‘rg% R [f&'}?t%lfs%rqat,&p | BT Eélﬁ on Speci f: c
. | n[l@@!{ appsvide f-@dlfdrm@ﬁ%'u ly, %"ve Zohv8), el ‘ﬂﬁdl/@f‘ffﬁm: vailable.
Gate Array (FPGA) t hat een designed to i nplenent

i n[1i09% pulseiwade landul@tedr ﬂmndcévatpuﬂssagudtlanpémlaum an
Ios erein sor c n reside on
o nEIRLCFfHiart RSP o tRh G oo R L g ST dneht

substantially radial to a center of rotation and/or perpendicular to an axis

of rotation.

[111] radially — in a manner that radiates from and/or converges to a common
center.

[112] receive —to gather, take, acquire, obtain, accept, get, and/or have
bestowed upon.

[113] recommend — to suggest, praise, commend, and/or endorse.

[114] regarding — pertaining to.

[115] render — to display, annunciate, speak, print, and/or otherwise make
perceptible to a human, for example as data, commands, text, graphics;

-audio, video, animation, and/or hyperlinks, etc., such as via any visual,



[107] project - to calculate, estimate, or predict.

[108] provide - to furnish, supply, give, convey,
waend/o3end/ or make available. [109] pul se w dp¢T/US2007/014090

nodul ated - encoded via pulise wi dth nodul ation. [110]

radial - relating to a bearing adapted to restrain

di spl acenent substantially radial to a center of

rotation and/or perpendicular to an axis of rotation,

[111] radjally - in a manner_ that radiates from and/ or

conver g@&lq,@né/% bentisrmeansriveh as piprpdisplay, enandtor, printer, electric

nave. GRARE Rl B o8l Buni BBy Goest

Prige, réiﬁﬁf&ﬂ[}d-ra@mﬁiéﬁﬁa@ﬁﬂ%ﬁ&»tlveiylldf] regarding -
pertalning to. [115] render - to display, annunciate,
spdaR] yaquest— Ghido @Kpmmmdsa@dfmdesxrqo‘@r,de induite@ndor ask for.
human, d X

audr o, (PHE P Cafiufthds o STPROIS: of e aBURPRACpign i
as vi a ghgdversual , WO 2008/ 039256 PCT/ U82007/ 014090

11 audi o, and/or ha tic nmeans, such as via a display,

molril §br““9r'| W@Ftam&”é’d@?ql@l obisgtthat eabiedmagingd ankaving been
cochl ea e
agai n 'a% d{ g&g?%?l?}? rota%ﬂ\gtaak(ﬂ dl%é:p &elg},%qllq?sre B ?cq Gﬁq'e%‘ulzflr)c:utr\ée,
expr es Sptﬂyg@e@ta—))m}bbmra flesi e efmrnaltto themqup r e and/ or
h éﬁr g t hat i ch communi cat es an expression
_of deki retating - Siminga004AnaKis- s asked for. [118] ring
A28y baepL 'a%iaﬁn% moqglf%%mcﬁ&*e that can be inmagined

as havi ng been rate y rotating a closed | oop

( e[l@l] sl i-pelen used ol aesystem exgddvme alaimy en artjetd indieating a
et c. ut a fixed |i rnal t.o the | qop. [119]
r ot at| nﬁ“%se‘iutﬁ%‘flﬂ@ LR ot ﬁs SENPreYiQuedy intpdyred. * o

r oft12bj NgkcBRd t—'b@ﬂlg‘ifnn?ed'fﬁ%élp laf8r a Filst M&mﬁﬁ'ag eéeﬁ‘l\gﬁ Ry 488Ghng.

in a systemor dévice claim an article In ti'ng a
suld28husastorct apertior ofe chatlahaelyeds denndedebyi tmoshgii and an
mtroduceﬁ" &122] second .- being imediately after a
first itSHdeEHa%n exenpl ary orderi ng.

[124] select — to make and/or indicate a choice and/or selection from among’
alternatives.

[125] sensor —a device adapted to automatically sense, perceive, detect, and/or

) measure a physical property (e.g., pressure, temperature, flow, mass, heat,

light, sound, humidity, proximity, position, velocity, \}ibration, loudness,
voltage, current, capacitance, resistance, inductance, and/or electro-
magnetic radiation, etc.) and convert that physical quantity into a signal.
Examples include proximity switches, stain gages, photo sensors,
thermocouples, level indicating devices, speed sensors, accelerometers,
electrical voltage indicators, electrical current indicators, on/off indicators,
and/or flowmeters, etc. .

[126] separate — (n) distinct; (v) to disunite, space, set, or keep apart and/or to
be positioned intermediate to.

[127] set-—arelated plurality.



[123] sector - a portion of a circular object bounded

by two radii and an included are. [124] select - to
words/03m28é or i ndi cate a choi ce and/ or sel ecti oPCT/U82007/014090

anmong' alternatives. [125)i2sensor - a devi ce adapted

to automatically sense, perceive, detect, and/or

nmeasure a physical property (e.g., pressure,

tenperature, flow, nmass, heat, |ight, sound,

hum dity, proximty, position, velocity, vibration,

| dddBkstignalyoinfergation, sueleas madupaiistractoms forastiyitien ewd/or one

i nduct anc n r_el.ectro magnetic radi ation, . etc,.

and co n@rerﬁ?re?l ﬁtg%rg’p\mfg?’ chflraatggn §){r{1§)fﬁ§,r§g@aghggsg ¥ighal dlgplay 5,
Exanpl egnd/diipeciel puaad, eict Naving prehi@angedinidanind2 8doded as
photo sensors, thernocouples, |evel indicatlng

devi cesautepaienllydstestable vasigtonsriomahysisal vasiablet suchab a
vol t age. j.nhdi.cat I i cal . gurrent Jdndicators .
ot of PSR R S My G Rl magnetic,
separ at eptical, Rherdical, afid/bi biblogidabvatiable)istich asSAGR, ensfly,

or keep apart and/or to  be positioned internedi ate

to. [1201ESEs, flowgateayiggasity.piensi, targue,\Wopaesofires goliage,
PCT/ US2 1 ' = Is .such
s machRE TRt SaskanodioRie mibRl AR i
nmor e | embgiesic fiedd Aax, migkae flax densityFedldancs) ghtmkability, index
flags, visual .displ.ays, .and/or special sounds, etc.
havi ng %“lr‘& APUITY 8 t‘?i%é"ﬁl"ﬂ@‘,‘g‘ watign, reflentyieas irangmitjance,
det ect a I add | ' rd

2 precray SR, BojRRa R, b B oS &y D Eperty bt
mechani caitexted sighalianddor thednfoehation emeptiédthereic banbecal |
and/ or bi o] oqi cal v%ri abl e, such .as wer, .energy, . .

pr essur%fnc*a‘iogﬁ]’sala@fc TANOED PG e S 13  replstigggnon-real time,
| mpact , cdinBSusly BdeRdEd, coftitilod Sf'vagﬁﬁ%sahaﬁgediscretely
magnet onoti ve force, magnetic field ITitensrty,

magnet i gerferaded disceatsly vaxyireg; iquarftized, digitedj brpadcast, multicast,

rel uctance ernmeability, ipdex. qQf refraction,

opti cal URERRL| %’é’inﬂ?edp‘é‘?réﬂ"‘f{;f‘f%l{e&r B ¢Reasured,
transm gfkeeey meRRR&E pidekdstd, &eme%p&ﬁ&gl%te@,, m@BPeREd,
tenperature, ‘etc. Depending on the context, a signal

and/ or wiedulatedosnread, derspnad diethothleted; detected, le-multiplexed,
synchro S rqnous, hard real -tinme, soft
real -ti %@%ﬁ%@ﬂ 8?90 (,1’ etc.

. [129] signaling — sending a message to.

[130] source — an original and/or intermediate transmitter of traffic and/or a
related group of such transmitters and/or a point at which éomething
originates, springs into being, and/or from which it derives and/or is
obtained.

[131] static - stationary and/or constant relative to a rotating component.

[132] stator — a stationary part in or about which another part (the rotor)
revolves.

[133] store — to place, hold, retain, enter, and/or copy into and/or onto a
machine-readable medium.

[134] substantially —to a considerable, large, and/or great, but not necessarily

whole and/or entire, extent and/or degree.



conti nuously generated, continuously varying, anal og,
di scretely generated, discretely varying, quantized,
wale@sad2se br oadcast, multicast, unicast, tranBOT/USEA7/014090
conveyed, received, continususly nmeasured, discretely
nmeasur ed, processed, encoded, encrypted, multiplexed,
nodul at ed, spread, de-spread, denodul ated, detected,
de-nul ti pl exed, decrypted, and/or decoded, etc. [129]
signaling - sending a nessage to..h;BO] source - an
or ?@iSh asuppedt oo bear dharweight ef, espacishy fioar bedowt raf fi ¢
an a .relate roup. of .such transmitters. and/or a
ol B0 afystiicn Sledion ByResparimd SRRTdshe R sGhedions,
bei ng, aREIEHMUBWRELH pdrfod@ldn¥ @ nfélsRLkificfunctions.
. obtained. [131] static - stationary and/or constant
r e[13(7] vtarget -aa destizmgtiony conponent. [132] stator - a
st ati,onary part i.n .or about i ch anot her, part (the
7 ofi8y " Birke 5 randin Fumtbe bapal s ot T braS ey
refion, tieser reldil ©ra Ke@ﬂivl% hdtip@ed&ﬁ%é?fair?d‘f%?la@ement
machi ne-readabl e medi um [134] substantially - to a
consi depdistaatiallypayalleldnan exis@f eefetiobut not necessarily

wh a L.entire. . extent .and/or_deqree. W)

20biPb B Bani B RO T g U el B apsemiyy, the
bear t heurfae@bipted to @ppacd Déthtyc partioh bEthehagnéBObearing
system - a col|ection of nechanisms, devices, data

and/ or PIEmPhCEPMAgortionaf the magaetichbragas Rssatply that s adapted
per f or g [ : '

P ooty REC bR PR gAAREHCE of MBGLIRR% beokihg Stech i PR
to one plsufficdene fgul rotordevdtatio.139] thrust - relating to

a pearing agapted to restrai.n di sp| acenent

s uE’sﬁinﬁ%gﬂdey 8} & fTRRIMIsHom FORLONE deviceoplats, gRd/of gtatg)to

t ouchdo [ f ]

pear i ng hounets 370 Ry Em @08 Had, FRARZAE o anofher.
st ft42¢ pemsnin- of prowidefagrist, iscpgigaehdgs a sigasiybnd/of toaonvey
a porti?n o{r t he magnetj c .bearing assenbly that is .
adapt ed (€80l SDEE dBiRENALoN ity eng plagg,and/or thing to
magnet i goQigad i Ng assenbly are

[143] two — a cardinal number equal to one plus one.

[144] user interface — a device and/or software program for rendering
information to a user and/or rééuesting information from the user. A user
interface can include at least one of textual, graphical, audio, video,
animation, and/or haptic elements. A textual element can be provided, for
example, by a printer, monitor, display, projector, etc. A graphical
element can be provided, for example, via a monitor, display, projector,
a_nd/or visual indication device, such as a light, flag, beacon, etc. An-audio
element can be provided, for example, via a speaker, microphone, and/or
other sound generating and/or receiving device. A video element or
animation element can be provided, for example, via a monitor, display,
projector, and/or other visual device. A haptic element can be provided,
for example, via a very low frequency speaker, vibrator, tactile stimulator,

tactile pad, simulator, keyboard, keypad, mouse, trackball, joystick,



insufficient for rotor levitation. [141] transfer -

(n) a transm ssion fromone device, place, and/or
wat@B®3Nes another. (v) to convey from one devPCEUS2007/014090

pl ace, and/or state to anotimer. [142] transmit - to

provide, furnish, supply, send as a signal, and/or to

convey (e.g., force, energy, and/or information) from

one place and/or thing to another. [143] two - a

cardi nal nunber equal to one plus one. [144] user

i nt er f agamepad, whesl ctouchpad cougtopaned peintingglewce f amd/or other .

renderi .ipnformatiqQn to. ser and/ qgr requestin

| or abTRdS BB Sre it inforE by eyl oG B i ual

i ncl udeejRineh@afth &) or@kample Ui or MbRABI&GE nunféelis9mbols, etc.
vi deo, animation, and/or haptic elenents. A textual

el emrent Acisar inéerface gardiaglude one oeganpgrephibal edenpentsisugh as, for

noni tor . di spl.ay [ Qj.ector tc. A.graphical ...element
can be BFRdR inpep HIRIEED. dpiing, ichh oo™, GE SG panel,
proj ect gheet, &) dfS¥er Mhtid] tableg Eial, caBndleVdEBne WbWraged
l'ight, flag, beacon, etc. An audio _elenent can be

pr ovi deflialgedhoxestatigiext, text hoy, lisharidelist, parcembstopid]l-down list,
and/ or e j n [T h Vi

devi ce. T taa R b HRLEbLE dp Al Huhn HBEI sy, buton
pr ovi dedontfaly patetR{iple@iewpanel colonwtheel, didl, sidéy scroll bar, cursor,
proj ector, and/or other visual device. A haptic

el ement SR bek SIEPBRT BRekior Progieswinginatos, et A textyaapd/osw
frequen [ ' [ (TR

t ot | 6 SLpgREiEhentcab@LRa fok 39kL:E, BIRRRRE adjusting

t r ackbakhangjngy spieicifiting )€ 2305pOAAREH bi¥KEr dUHAROr (L8 und

14 ganepad,  wheel , touchpad, touch pane], pointing

devi ce, g‘é(%d)’%‘id%?tﬁ]@r b‘?rdeftfgk?ikpﬁssd gggeundgolor, fong,fent style, font
interfagg j 0 B .S -
such as, ?’gd?l%g?g% Pg:&% CihepIndSht frarfiy e?%t,a lﬁlﬁi}gg{&?'aatm’
synbol squeyccursoh typeg pointer ¢éyfeaaosiaing) pusitictie aadier dimension,

nore graphical elenents such as, for exanple, an -
g, BiorbBieAHCIIRE GaR HFTUesir O HORas ,lote"eﬁe&tso%‘F}} as, for

panel , eRNRSE, a VGHime ¢oRYA! pitdBldnkrbl, s%@btal BntrbP 'i/g?tc?e (s:elector,

cal endar, outline view, frane, I al og box, St :
text, texd/obene orimee elepianks for sontrqibimes aiplid ply, speed, pause, fast
pul | -do ock

R L 0 K EET T
pal et t e cleRiefisisBvh AR examPle) bleWRBR! conftbBing viddoGfy, speed,
scrol | bar, cursor,
pause, fast forward, reverse, zoom-in, zoom-out, rotate, and/or tilt, etc. A
user interface can include one or more animation elements such as, for
example, elements controlling animation play, pause, fast forward,
reverse, zoom-in, zoom-out, rotate, tilt, color, intensity, speed, frequency,
appearance, etc. A user interface can include one or more haptic elements
such as, for example, elements utilizing tactile stimulus, force, pressure,
vibration, motion, displacement, temperature, etc. .
[145] via — by way of and/or utilizing.
[146] volume — a disk drive and/or virtual disk drive.
[147] wedge — an object comprising two substantially planar, substantially radial

faces that are separated by an acute angle and are bounded by a



status bar, stepper, and/or progress indicator, etc. A
textual and/or graphical elenent can be used for

W@ 008089266), programm ng, adjusting, changi ng, PCT/US2007/014090
speci fying, etc. an appearamsce, background col or,
background style, border style, border thickness,
foreground color, font, font style, font size,
alignnent, |ine spacing, indent, maxinmum data | ength,
val i dati on, ery, cursor type, pointer type,
aut osi zsubgtanp'&br anicuate andiady planatifacen amcbmmprmmg amommemg pair

interfa n_i u ne S, such
he °t or SPalpRaiA MR a6 ok hoRe IR gy &
Speed CQibstaatially pérpendiN &b Mo twoasﬁdét@ﬁn@@g)m{ar,@bﬁanuauy
el ements for controlling audi o play, speed, pause,

fast ftﬁdvvélf%fﬁesreverse etc. A user interface can

@n'gf W?lgﬁ o e video elenments such as, for
e

ts %Control I ng video play, speed,

pame] Wliei-eih orinagghrd foewkitl:&andz &b if adddieteut
rotate, and/or tilt, etc. A user interface can

i ncl ude one or nore ani nmati on el ements such as, for

Deta??éﬁ'ﬂ’ejrs Lgmant s controlling animation play, pause,
st reverse, zoomin, zoomout, rotate,

[1508 i Cbrtam@bcahplamémbsdmmntss:pm@ﬁse i EBRIR, rWMch capsaafrae @gadial
etc. A user (interface can_ include one or nore haptic

el BRERLY begripg stauc Ppdione thpfadial reacartinbearingistatigipagiion can
t aE&lﬂéﬁsesef %1'&1—&1&';5 of d10&fttha E@S THE Fa&djfg\fh%%@ﬁé B%Tm\'%g{alnggmmon ,

di splacene tenper atur et c.
an ddmcrormprldelazplmghty[ dfétﬁl]semﬂthlmodulaed vamlp_hﬁensy&ch rod )whtch can

sk dr.ive. 7] med e - an obhject conprisin
¢ el e elﬁpf%lﬁ ez 38 g SRTPEONG EARcpTagng of the

thg;uré;l 0§@13@&@1{1% an acute angle and are bounded
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subst antially arcuate and/or planar face, and
oppr.i.sing an o Si.n air of .substant] aII
[1515 0 PRfid) e eudley BREPARB St combusiaeintishyiontiags highe
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earing, w 1ch i comprlse sensor conditio ing, digital processing, and/or power

amplification, can be packaged within a stator structure of the magnetic bearing.
The magnetic bearing can comprise touchdown surfaces adapted to support a

shaft when the magnetic bearing is either powered down or failed.

[152] Magnetic bearings can be used to support and position rotating machinery for
applications in which one or more of the following specifications is present:
[153] low mechanical wear; |
[154] no lubrication; _ )
[155] relatively high rotational speeds (e.g., between approximately 3,600 and
approximately 100,000 rpm);
[156] operation in harsh environments; and/or

[157] relatively low frictional losses.



[ 150] Certain exenplary enbodi nents conprise a system

whi ch can conprise a radial mnmagnetic bearing static
w@eoosioans6 The radi al magnetic bearing static ppCT/USIV07/014090

can conprise a plurality aé el ectromagnets. The

radi al magnetic bearing static portion can conprise a

plurality of pulse width nodulated anplifiers, each of

whi ch can be adapted to provide electrical energy to

a correspondi ng el ectromagnet of the plurality of

el ectromagnets. [151] Certain exenplary enbodi nents
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bearing systenms can.conprise el ectromagnets, sensors,
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relatively large current levels within in the magnetic bearing. Because a relatively
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small amount power might be dissipated in amplifiers and electromagnets, a
current flowing between the source of electrical energy and the amplifier for each
electromagnet can be a small fraction of a current flow in an exemplary
electromagnet. In certain exemplary embodiments, an electrical current flow in
an electromagnet can be approximately ten times higher than a current flow to an

. exemplary amplifier.

[160] Because the current flowing between the amplifiers and electromagnets can be
greater than the current between the amplifiers and electromagnets, certain

exemplary embodiments can keep amplifiers and electromagnets in relatively



system can conprise two radial bearings and one or

nore thrust bearings, which collectively can conprise
wappsos2e@t el y ten el ectronmagnets and/ or appr ORCTEHEE0Y014090

ten sensors. [159] Electriaal energy for the nmagnetic

bearing can be transferred froma source of

el ectrical energy to anplifiers and/ or el ectronagnets

of the magnetic bearing. The anplifiers can be

continuous-type anplifiers and/or swtch-type

an§ipserprexisnitys Ju lserain suemplany embodimguls athe shagRethg bearing can
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S efiroREnity foltldudiRkhets.l €Si st ance, reactive power
flow ng to each electromagnet m ght be high, but
actual net energy that flows to the nagnetic bearings
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certain exenplary enbodl nents, the magnetic bearir
c alirust ovagnéticebeating i S@harel/ametomnl thrusbmppndticdrearing h6Mleacting

l ocated in relatively close proximty to
eI%%%%@W@?%%%OIM] In certain exenplary

enbodi ments, | eads between the anplifiers and the

el ectromagnets can be relatively short and within the

[163 hrelganbt ofdirBianagnetic bearing 138Apsecondmagimdticiheadng 8400, §irst thrust
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can be radially restrained via a first ‘magnetic
beiy MAFMesion dayies bH00a Sigeadntp onah eéfirst magastioveparing 1300,

" second magnetic bearing 1400, first thrust magnetic bearing 1500, and/or second
thrust magnetic bearing 1600 can be transmitted via a network 1200. Information
device 1100 can comprise a user interface 1120, which can be adapted to render
information related to shaft 1700, first magnetic bearing 1300, second magnetic
bearing 1400, first thrust magnetic bearing 1500, and/or second thrust magnetic
bearing 1600.

[164] FIG. 2 is a block diagram of an exemplary embodiment of a system 2000, which
can comprise a junction box 2800, which can be adapted to electrically couple a

first radial magnetic bearing static portion 2200 to an energy source 2900. Energy



1400. Each of first nmagnetic bearing 1300 and/or

second magneti c bearing 1400 can conprise a rotating
w@oeoosioamsand a static portion. Shaft 1700 can POIPS108B014090

a disk portion 1750. An ax8al displacenent of shaft

1700 can be restrained via first thrust magnetic

beari ng 1500 and/or second thrust magnetic bearing

1600 acting wupon disk portion 1750..[163] Each of

first netic bearing 1300, second nagnetic bearing
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st at idc ortion 2200, second radial magnetic bearing
st SN % n 2300, first thrust nagnetic bearing
static portion 2160 and/ or second thrust magnetic
bear i ng static portion 2180. First nmagnetic bearing
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second magnetic bearing rotating portion 2350

El wegnstichearing sigiic petion 199 ean epsapriss tworos marg diestromagnets.
magnetic bearing static portion 2200 via a first pair
of electrical conductors 2500. '

[166] In certain exemplary embodiments, an air gap 2120 between first magnetic

bearing rotating portion 2250 and first magnetic bearing static portion 2200 can
be less, in inches, than approximately 0.001, 0.003, 0.006, 0.010, 0.011, 0.014,
0.019, 0.020, 0.03, 0.034, 0.037, and/or 0.040, and/or any value or subrange
therebetween.

[167] Certain exemplary embodiments can comprise one or more of the following:
[168] an electronic control, which can be adapted for sensing, processing, and/or

amplification. The electronic control can be packaged within a stator



El ectrical energy can be provided to first thrust
magneti c bearing static portion 2160 and/or second

W booa®s926mgnet i ¢ bearing static portion 2180 vPEI/ES2007/014090
second pair of electrical 1gonductors 2600. Sinmilarly,
el ectrical energy can be provided to second radial
magneti c bearing static portion 2300 via a third pair
of electrical conductors 2700. [165] First thrust
magnetic bearing static portion 2160 and/or second
t hrust steughue of a ningaetigbeasing static porttonosiich p8 dirgt anagpetic
adapt ed, t o. refﬁttrai n.s [0 2100 via a disk portion
2150. FP?%‘[HgtS G ttc bearing static portion
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bearing static portion 2300, first thrust magnetic bearing static portion

| 2160 and/or second thrust magnetic bearing static portion 2180 can

comprise electronic circuit boards and wiring in wedge-shaped volumes
(such as wedge volumes 5600 of FIG. 5) between electromagnets (such as
electromagnet 5700 of FIG. 5);

[173] first radial magnetic bearing static portion 2200, second radial magnetic
bearing static portion 2300, first thrust magnetic bearing static portion
2160 and/or second thrust magnetic bearing static portion 2180 can
comprise relatively small sensors (such as sensors 5500 of FIG. §)

positioned on both sides of electromagnets (such as electromagnet 5700 of
FIG. 5);



FIG 5) that can be packaged on either side of
el ectromagnets; [171] first radial magnetic bearing

W@ e@Biz2porti on 2200, second radi al magnetic PEHRDS097/014090
static portion 2300, first20hrust nagnetic bearing
static portion 2160 and/or second thrust magnetic
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illustrated 'by el ectromagnet 5700 of FIG 5) with one
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of radial magnetic bearing static portion 3100 can be slightly larger than an
outside diameter of radial magnetic rotating portion 3600 so that a radial air gap
exists between radial magnetic rotating portion 3600 and radial magnetic bearing
static portion 3100. In certain exemplary embodiments, radial magnetic bearing
static portion 3100 can actively position radial magnetic rotating portion 3600
such that radial magnetic rotating portion 3600 remains substantially concentric to
radial magnetic bearing static portion 3100, thereby substantially eliminating

mechanical contact.

[177] Radial magnetic bearing static portion 3100 can comprise:
[178] one or more support plates 3200;
[179] a plurality of wedge volumes 3300;



bearing static portion 2300. [176] FIG 3 is a

perspective view of an exenplary enbodi nent of a
wOo@amsI266 beari ng system 3000, which ill ustraP€susIn07/014090

exenpl ary radi al magnetic hearing static portion 3100

and a radial magnetic rotating portion 3600 when both

are assenbl ed. Radi al nagnetic rotating portion 3600

can be nounted on the outside dianmeter of a rotating

shaft of a machine and rotates with the shaft. Radi al

meldBel i aplveddity afstater lemivatisarstackp 344G endieni ch can

c trona and el ectronics, can
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port| on 3600. An inner dianeter of radial magnetic
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[184] a plurdlity of |am nations; [185] a sensor

target ring; and/or [186] a t ouchdown j ournal 3500.

1 lectr ni.cs for system 3Q00Q. can he packaged .in
s} G T S ob e eogiien oh s sRGgeueriapystem
30451)00%1@%%%“@@ el ectrical connection 3950, which

can be adapted to receive electrical energy from an

el [B8P} i @mucbmrgynséw(be
[190] one or more support plates 4200;

[191] a touchdown journal 4300;
[192] ahub 4400;

[193] an electrical connection 4600, which can be adapted to receive electrical

energy from an electrical energy source; and/or
[194] a communications port 4500, which can be communicatively coupled to a

network.

[195] FIG. 5 is an exploded view of an exemplary embodiment of a magnetic bearing
static portion 5000, which can comprise a plurality of electromagnets 5700, such
as three or more electromagnets 5700. Each electromagnet 5700 can be
comi)rised by an electromagnet sector 5750. Each electromagnet 5700 can

comprise a coil 5780. Magnetic bearing static portion 5000 can comprise a first



System 3000 can conprise a conmuni cations port 3900,
whi ch can be comunicatively coupled to a network.

WO 2@803EFG. 4 is an end view of an exenpl ary eprdDUS208TI014090

of a magnetic bearing system 4000, which can
conprise: [189] a touchdown ring 4100; [190] one or
nore support plates 4200; [191] a touchdown journa
4300; [192] a hub 4400; [193] an electrical connection
4600, which can be adapted to receive electrica
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[197? I Je?ttaina&%%lp?a!ry %Imrb%gfrrtlents, each of plurality of electromagnets 5700 is
" individually secured between first support plate 5400 and second support plate

5800 without a continuous back iron between plurality of electromagnets 5700.

[198] Each electromagnet 5700 can be comprised by a modular electromagnet sector

5750. Each electromagnet 5700 can be associated with a corresponding pulse

width modulated amplifier. Each pulse width modulated amplifier can be adapted

to provide electrical energy to a corresponding electromagnet 5700. A
corresponding wedge volume 5600 can comprise each of the pulse width
modulated amplifiers. Each wedge volume 5600 can be radially disposed

between a corresponding pair of the electromagnets 5700. .



board 5300 and a second annular circuit board 5900.
[196] In the exenplary enbodinent illustrate, there
wa@e@shanese el ect romagnets, each consisting of BCHUSK7/014090

of bonded E-lam nations w2k a coil wound around the
center leg of an "E' shaped el ectromagnet. [197] In
certain exenplary enbodi nents, each of plurality of

el ectromagnets 5700 is individually secured between
first support plate 5400 and second support plate
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adapted to provide electri cal ener gy, conmuni cat ive
signaling, and/or control signaling to the plurality
[205) u [Pheralifydif positidn katsed S5860chn be edaptedib dstectmradiad position of a

circuit board 530Q can be el ectri.call cou l.ed and/or
o MRBAFSREAYE JO 2 i PROP SORSPORMINA M egRCtEihearing static

bogbHionX¥B0. Each of plurality of position sensors 5500 can be located between a
corresponding pair of plurality of electromagnets 5700. As such, each of plurality

H

of position sensors 5500 fits between a corresponding pair of coils of plurality of
electromagnets 5700. By ai/eraging the signals from sensors that are located on
each side of a magnet, and by subtracting signals from sensors across a diameter,
an influence of rotor growth (due to thermal and centrifugal forces) and an
influence of angular pitéh of the rotor may both be compensated for and/or
eliminated from the sensed signal. Averaging the signals can improve a relative
ability to dete'ct an actual position of a center of"a rotor relative to a center of a
stator, which in turn improves a stability of a closed-loop control of magnetic

bearing static portion 5000. In certain exemplary embodiments, plurality of



[205] Plurality of position sensors 5500 can be
adapted to detect a radial position of a magnetic
whe@siosse ot ati ng portion correspondi ng to nMagPEr/us2007/014090
bearing static portion 5020. Each of plurality of
position sensors 5500 can be | ocated between a
corresponding pair of plurality of electromagnets
5700. As such, each of plurality of position sensors
5500 fits between a corresponding pair of coils of
pl 1¢0eQrs 5Y0Q ean eomenrise Gkl FawSersswhTh oy caghdreanffsslby he
Si s that are |l ocated on each side of
a %ggﬁé??ﬁ%¥%§g§5§%%tracting signals from sensors
across a dianeter, an influence of rotor growth (due
to thermal and centrifugal forces) and_an influence
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i nyheryBQ electricalinergy s applipddp daciadiah ageesicthearing A radial gap
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r i fogcldBmn tngl 5t} anddpsadindgovddoinaing 950rvrithost contact

frod b 1ot at] t] f th '
el the thaghesif b8 1 et tsmend e Bt 0D Gpd thgp
betot@@iy pdition af the Yndphet®! Bating MaaRGduced POeAtidl dahifge to the

rotating portion of the nagnetic bearihg. ) o
Acwesagtieghearingaedior sncasgeisted machina whey thesmagnetic bearing is not

erar bl BB Bt e 1R Bpn oGy i pogpetic
of bédigegiraiorEorDFIV0|, e HMchiSirsh RRbicedd FHondBorit @long an
di aneter of first _touchdown rin 100 and/or second

t ot deneth phep ssoopated lamynetinotitdket  bet ween t he

magnetic iron in nmagnetic bearing static portion 5000

and the rotating portion of the magnetic bearing.
[207ThF3Gr 6 ihareexppaled vidvabf ainexegmplirg eidbediment of a magnetic bearing

rotating portion 6000, which can comprise a series of components mounted on an

outer diameter of a hollow hub 6100. Hub 6100 can be mounted on a shaft of a
machine (not illustrated). A stack of rotor laminations 6200 can be mounted in a
central region of hub 6100. Rotor laminations 6200 can be adapted to complete a
magnetic flux path of electromagnets comprised by a magnetic bearing static
portion, thereby producing a radial force associated with the magnetic bearing.
On either side of rotor laminations 6200 are first sensor target ring 6300 and

second sensor target ring 6500, which can be surfaces detected by a plurality of



magneti c bearing and/or an associ ated machi ne when the

magneti c bearing is not operating. Because touchdown
wa@roBasese are i ncl uded on both ends of magnet i BCT/US2007/014090

bearing static portion 500Q@5 the nagnetic iron is

protected fromcontact along an entire |length of an

associ ated |l am nation stack. [207] FIG 6 is an

expl oded vi ew of an exenpl ary enbodi nent of a magnetic

bearing rotating portion 6000, which can conprise a

s efaneer's 6pmpoiapbne e nagnelic befrivg static pottiay Mpgnetic beardig

a [l ow hub .. Hub 6100 e unt ed shaf t

o R3ach ot BN ceni G Phocis 8 £ TORRIBYR s ed B Pt o

| agacoad touohd S0 fbue@) 6660, MHicH &6 bedapted 8htorthct hEahe@ iameter

of hub 6100. Rotor |am nations 6200 can be adapted to

c of? eqreesponding peir PE touchdowratingsorhes) the magnetipkeasing is not

,cogggr'i%gdj' by a magnetic bearing static _portion,

t hereby producing a radial force associated with the

magneti c bearing. On either side of rotor |amnations

6200 are first sensor target ring 6300 and second

_ [205% eRlGr 7 isAngaemplary caodimephPEh sYs / BROG iluptreting section A-A of
PGB0t Bttt Wb be e SRS RBHER S el rgion of

magleetromagness. i SHgtent AD00ccap@binpdice: Magneti ¢ beari ng

ro i'n ortion 0 can conprise a first touchdown
jot??’%ll g‘Hg’@ﬁpdﬁﬂﬂgg&a second touchdown journal 6600,
*V\h;[plt@ Cééhé&eta pbesl to contact a inner dianmeter of a

correspondi ng pair of touchdown rings when the
mafidi i bubb@300;ng is not energized. [208] FIG 7 is an

ex ary enbadi men ~a system 7000 illustrating
se@ﬁin“ﬁﬁ’%ﬂgﬁnatﬁ“ﬁa%&é’ which is a sectional view of a

CUp213Rd Goulch QW foudndt §8bd;al region of el ectronmagnets.
System 7000 can” conprise: [209] support plate 7100:;

[ 2[208] s tawshdowmriget760%,00; [211] hub 7300; [212] rotor
| apg,nati o 400;., [213] touchdown journal 7500;
[2@?Tt8@22&@%‘f‘%°ﬁg 7600; [215] coil 7700; and/or

[ 2fBl6) anmMlIA cifdultVshid 180! &c.7800, etc.

[217] FIG. 8 is an exemplary embodiment of a system 8000 illustrating section B-B of
FIG. 4, which can be a sectional view of a cut made through a region comprising
sensors of an exemplary embodiment. System 8000 can comprise:

[218] power connector 8100;
[219] sensor 8200; and/or
[220] wedge volume 8300, etc.

[221] FIG. 9 is an exemplary embodiment of a system 9000 illustrating section C-C of
FIG. 7, which can be a cross section at the axial plane of the electromagnets.
System 9000 can comprise:

[222] rotor laminations 9100;
[223] electromagnet 9200;
[224]) coil 9300;



[217] FIG 8 is an exenplary enbodi nent of a system
8000 illustrating section B-B of FIG 4, which can be
wa2@sos26mal view of a cut made through a regiPET/US2007/014090

conprising sensors of an esgenplary enbodi nent. System
8000 can conprise: [218] power connector 8100; [219]
sensor 8200; and/or [220] wedge vol une 8300, etc.

[221] FIG 9 is an exenplary enbodi nent of a system

90 I 1 lustrating sectlon C-Cof FIG 7, which can be

Ezrzél;s“@ YQ!HmSt 40%eandiaral pl ane of the

0 S System 9000 can conprise: [222] rotor
aﬁzf i\t?@%gﬁgig& [ 223] el ectromagnet 9200; [224]

coil 9300; WD 2008/ 039256 PCT/ US2007/014090 26 [225]
oJ ume 9400; and/ qor 226] hub 9500, etc 22
[227¥§E§;9§ RS gyglm%Leﬁz %&ﬁte%bw(mgvngg%%@]n D-D
i1 bEpiG 2, WiHEc PR Gl drOf sE:tion aq n'ak{# pléne “ldrﬁseﬂg&g.?g?gtem

section dt an axi a?gés I"ane o 05| |on%nsors
10®mm0aancomppsese [228] a hub 10100; [229] a

%?OW?} t»gﬁ 10200; [230] a touchdown ring
am 231] a support plate 10400, etc. [232]
FI P29 1, kSuchBowis Aoeerbodi ment of a system 11000

rating section E-E of FIG 8, which is a cross
se&&%na&uchdomrmg 1pBAGi@ndfort ouchdown surfaces. FIG

11 i) lustrates | ary enbodi nent of a sensor
fi gﬁllh B‘éﬁma@r@ﬁ% ngs of el ectromagnets.
System 11000 can conprise: [233] a sensor target ring

11100; &w&n ] a coil 11200; [235] a sensor 11300;
[232) 28%G. &1 exemplary embodlment of a system 11000 illustrating section E-E

of FIG. 8, which is a cross section at an axial plane of touchdown surfaces. FIG.
11 illustrates an exemplary embodiment of a sensor fitting between end windings
of electromagnets. System 11000 can comprise:

[233] a sensor target ring 11100;

[234] a coil 11200;

[235] asensor 11300;

[236] ahub 11400;

[237] a touchdown journal 11500; and/or

[238] a support plate 11600, etc.

[239] FIG. 12 is a flowchart of an exemplary embodiment of a method 12000. At
activity 12100, electromagnets can be obtained. For example, an E-shaped

electromagnet, such as electromagnet 5700 of FIG. S can be obtained.

[240] At activity 12200, coils can be obtained, which can be adapted for placement on

the electromagnets. For example, a coil, such as coil 5780 of FIG. 5 can be

obtained.



[237] a touchdown journal 11500; and/or [238] a

support plate 11600, etc. [239] FIG 12 is a flowhart
wotooanseienpl ary enbodi nent of a nethod 12000. P&L/US2007/014090

activity 12100, el ectromagnets can be obtai ned. For

exanpl e, an E-shaped el ectromagnet, such as

el ectromagnet 5700 of FIG 5 can be obtained. [240] At

activity 12200, coils can be obtai ned, which can be

ted for placement on the el ectromagnets. For
[24llexégqutentyd 2800; |electrgaigs gan boohtaimedoFarf example, 8 phuralityenf

PRl S SRBACERATD PRI st e

ex@lﬂﬁi‘(ﬁnag’memcuﬂ ak obpimel. ThekeRktrofic CirbitsCdahbs adslred e
to prowde pul se wi dt h nodul ated signals to the :
el BeteHeinpand(as Rlapsmsat Bmngionatre Wdeeydemesof astatic portion of
C'a{ﬁfég‘ﬁ%&'ccl?eﬁrig adapted for installation and/or
pl ace e T h e or nore wedge volunes of a static
port| on of a magneti c bearing. [242] At activity

a plurality of sensors can be obtained. The

[242ﬁ| of A‘thﬂy 13A0Q crplaradity Qfzsensnss eandhs eiipined. pEhg plyrality efisensors

I The
ol ce e led BERRANCAoRRLE o SorrberABETRY AT b Rurordifucs
po¥he phu'ralmj7 oBisensdratamie aduptdd tonetzbt 4 fadlall?qsﬁﬁbn 6f a rotating
beari.n H@atlvet the static portion t he magnet.ic
beBIFIAY of hemaengfic Bearingirelptryotodhe statip pestion o thedgageiic
beb&%gl ned. The support plates can be adapted to, in
certain operative enbodinents, hold the plurality of
el ect romagnets in a substantially fixed position

| d Al
243 caP oty udah Bt et Ve be POl The Srmpemitguss
Cagiapedab! il cefsin oﬁérah@é‘éﬁlbogﬁfen%f hé1l ?heﬁ%leaﬁ't}‘ Bﬂ/el&,ftﬁomc?gnets

annul ar circuit boards can be cohmunicat!vel’y cou

t oin g fbsiehtiallyl fixed pesitioheclativhioghe plucality of wadgd mimnesa ne
of the plurality of annular circuit boards can be
adapted to-provide el ectri.cal energy to the electronic

[244E Acbdtivity 12366]a pﬁ{lraﬁﬁ} d>f\/drﬁ1mail Sif&f3s bdaPA %%bfdlﬁws meast

e obt ai ned. he touchdown rings can be adapted
r e@le ¢frthe plurdigp ohennudpricingaih Hoands pa:ubmnsnmilcalwbgcvmlplad to

e PR el BH00%. NIERY abP e B PRiraRD o SRl circuit

MelgReds Canft ddapried @ ploRRieidti@dal Bnergy to the electronic circuits.

[245] At activity 12700, touchdown rings can be obtained. The touchdown rings can be
adapted to rest on corresponding touchdown journals of a magnetic bearing when

the magnetic bearing is not energized.

[246] At activity 12800, the static portion of the magnetic portion of the magnetic
bearing can be assembled. The static portion of the magnetic bearing can
comprise:

[247] one or more support plates;
[248] a plurality of wedge volumes;
[249] a plurality of electrofnagnets;



beari ng can be assenbl ed. The static portion of the
magneti c bearing can conprise: [247] one or nore

WG pposRspl ates; [248] a plurality of wedge vPCT/IIER)7/014090
[249] a plurality of electremagnets; WO 2008/ 039256
PCT/ US2007/ 014090 28 [250] a plurality of sensors;
[ 251] one or nore annular circuit boards; and/or
[ 252] one or nore touchdown rings, etc. [253] At
activity 12900, a rotating portion of the magnetic
bd@ﬁﬁhgapmlﬁﬁoﬁmml ed. The rotating portion of the

b 4 hub; [255
THEREH | Gy e SRR b MR o7 ok Lopon:
t aRget <snmano@rtdﬁ&ﬂowh2ﬁ §, e or nore touchdown

journals, etc. Note [258 Still other practical and
useful enbodinents will becone readily apparent to

‘[253Lg§€§curvgt§ 1'22@5I ad 5&1{&%%0@@10 lfrtl?{%gagr?eglﬁg)%a@gacan be asgefmbled
c eTh@totatiegrmtiat yf@ehca@nammnn tars Bsitiprikebe under st ood
that _ nunerous variations, nodifications, and

ad@l ¢ omBnb embodi nents are possible, and accordingly,
fications, and enbodi nents
ié'zs?r) %g}ﬁ? tgo'f? ‘3‘

ting within the spirit and
scmé] obnd bui m?mmhwraargétrrmg[s,&ﬁﬂ]oﬂhusl r e?ar Iolldess of
ntent of any porti.on .g., title, field,
.ba@l@éfc&‘#‘d"r mg{ﬁfﬁﬁ?‘@"‘”&b%‘!‘ﬂéléie%c-dr awing figure, etc.)
of this application, unless clearly specified to the
contrary, such as via an explicit definition,
Noteassertion, or argument, wth respect to any claim

te ofth| licatio /or.any claimof an
(258 S BleP Bl R R A S o Pk B 2Ll Pt o those
or §1§j1&Bin! tmsparr@ﬁ&ﬂtr@shnsg the%@@’ MeRED ddtARA de%&?ﬂtﬁ)n'a%dn 0
requi renent for the inclusion of any particular
d edramiingscbfmertain| examplagy edbmtheatst & shetildde ndarstdodrthat
acltlﬁ%é:rto}ﬁé varlatlong rrrgcr)]cthﬁcg}no%s adallflonal embodiments are possible, and
accordingly, all such variations, modifications, and embodiments are to be

regarded as being within the spirit and scope of this application.

[259] Thus, regardless of the content of any portion (e.g., title, field, background,
summary, abstract, drawing figure, etc.) of this application, unless clearly
specified to the contrary, such as via an explicit definition, assertion, or argument,
with respect to any claim, whether of this application and/or any claim of any
application claiming priority hereto, and whether originally presented or
otherwise:

[260] there is no requirement for the inclusion of any particular described or
illustrated characteristic, function, activity, or element, any particular
sequence of activities, or any particular interrelationship of elements;

[261] any elements can be integrated, segregated, and/or duplicated;

[262] any activity can be repeated, performed by multiple entities, and/or

performed in multiple jurisdictions; and



sequence of activities, or any particul ar

interrelationship of elenents; [261] any el enents can
wheoosisess at ed, segregated, and/ or dupli cat ed; P¢RE2§007/014090

any activity can be repeated, perforned by nmultiple

entities, and/or performed in multiple jurisdictions;

and WD 2008/ 039256 PCT/ US2007/ 014090 29 [263] any

activity or element can be specifically excluded, the

sequence of , activjties can vary, .and/or the

i n@éﬁf A1t 3N ENROp clgmest aﬁﬂ@efaﬁw@%ﬁmeﬂ@ayequw% of

Mor eovef . : [ '

ner oi . 2SSl n? HIVE: 18l b trh iR con vary.

or range is approximate. Wen any range is described

erein, unless clearly stated otherw se, that range
[264F MoxeReT, AYHen iy mEbeh ek lange idgscriber hetet aRlsss clearly stated

th i i f- f i . .

oo nEbflscy Tl REPbrank isBphARARAP) Whehiang Salg is deseribed

t hberetngtnlesstleaslycdtated otherwise aimg range Indyded .afl, vaBue3 $lterein,and

6.179,, 8.9999,. etc., and i.pcludes_all_ subranges

¢ il Bbbupigss Aierige ok e araHie.dRa e of 1@ b0 AR ioes, th gnee
8. itludés AP vileStheftbbtwdes Oukh A0¥or RAAPIEE 10951 538815 6,179,
material (e.g., a United States patenht, United States

paB&AYY, etppinddneliides, albmibkanges thercbetween,suph thfir enasple, 1 to
be [ rpqr,a by reference herein, is only
mggﬁp‘ggg‘? 834b§189é‘? é’r"éﬁce to the extent that no
conflict exists between such information and the

other statements and drawi ngs set forth herein. In the
[265¢v my infofmatinrhingophdterigl (¢.g¢ b dhited Statesqratdnit,WnitddeStates patent

or Foice g0 Eoak g hesiC st L e S Rer A b FHF SR BTG i
I NoflyGhcorpsrad 9 rafeshcb Yo fiRfeRfcan®at APERIIit exists between such
specifically not incorporated by reference herein.

[ 28dprmxsiopragid teg gthen sietenerts png diavnrgssaidfogihdwireins Imihe event

ded il ' ' .and .
+ eof SiebERONE ipftabie pi3b Rk InsPrb (e sBBle 530 S miBrein or
| S séek@igibrit$ herkto, fhehydmly QURIE €Nt igBformatié®irtduch

conprising: a radial magnetic bearing rotating Eorti on
coHserpsragd by reference material is specifically not incorporated by reference

herein.

[266] Accordingly, the descriptions and drawings are to be regarded as illustrative in

nature, and not as restrictive.



a hub; a plurality of lamnations; a sensor target
ring; a first touchdown-journal; and a second
wo ousiostads j ournal ; and a stator conprising: BCT/a8:081/014090
magneti c bearing static pomsbion conprising: three or
nore el ectromagnets, each el ectromagnet conprised by
an el ectronmagnet sector; a first support plate adapted
to support said el ectromagnet sectors; a second
support plate adapted to support said el ectromgnet
What éscelaimed ishree or nore pul se wi dth nodul at ed
anplifiers, each adapted to provide electrical energy
to a corresponding electromagnet of said three or
1A RySkRGhpimmeet s, each of said three or nore pul se
mﬁdtz modul ated anplifiers conprised by a
cor r @gpwondpmprisiegige vol ume, each wedge vol ume radial |y

di sposed betg\elerrﬁaa ai,rof S@‘jitd three or nmore.

el ectr omagar% 181 Masghs ?sbtearzi%fﬂ P POFQN) Oy L adapt ed
to accept a comyRikati ve connection froma network;
a second annular circuit board adapted to provide
control signal i n@Plusalityiof lamipaiéonsi nore pul se width
nodul ated anplifiegrs; I Jity of position sensors
adapted to det ectSfﬁgnrsfe)lrcl%r e‘g%’gm on of said rotor,
each of said pl uralffirstfowhdpwaidirnal; arnsors | ocat ed
between a pair of three or re.el ectromagnets; WO
2008/ 039256 PCT/ Usserond daushdewn goursals gidchdown ri ng

adapt [ﬁ’ﬁﬁ% .e said rotor fromsaid stator when
no ela:%at'tpllo%a eE] gy is applied to said radi al

magneti c dxadial mggneaticthearing static portion comprising:

three or more electromagnets, each electromagnet
comprised by an electromagnet sector;

a first support plate adapted to support said electromagnet
sectors;

a second support plate adapted to support said
electromagnet sectors;

three or more pulse width modulated amplifiers, each
adapted to provide electrical energy to a corresponding
electromagnet of said three or more electromagnets, each of said
three or more pulse width modulated amplifiers comprised by a
corresponding wedge volume, each wedge volume radially
disposed between a pair of said three or more electromagnets;

a first annular circuit board adapted to accept a
communicative connection from a network;

‘a second annular circuit board adapted to provide control
signaling to said three or more pulse width modulated amplifiers;

a plurality of position sensors adapted to detect a radial
position of said rotor, each of said plurality of position sensors

located between a pair of three or more electromagnets;



a thrust magnetic bearing static portion conprising:

two or nore el ectromagnets; two or nore pulse wdth
woreaslozee anplifiers, each adapted to provi deCT/US2007/014090

el ectrical energy to a corBespondi ng electromagnet of

said two or nore el ectromagnets, each of said two or

nore pul se width nodul ated anplifiers conprised by a

correspondi ng wedge vol une, each wedge vol ume radially

di sposed between a correspondlng pair of said two or

nore electr oma\gnétt@lc ﬁo"l‘"il Figg aﬁﬁiﬂ?ﬂ torseparatefatd nebngdtpm said

adapted to a
net wor k; andgtg&)gté%}%ﬁ annu glﬁé{ce‘lrg)gﬁ;?a?[} E%da%ocfg gid; @Fgﬁgn etic
provi de cont bedringsaghal i ng to sal d two or nore puI se

wi dt h nodul ated anplifiers. A system conprising: a

stator corfolfirust mgeneiciheatng Ftafé"? B‘Pmﬁ’aﬁﬁ@t’rlé‘néear i ng

static portion co RE]‘F%J nor e

el ectromagnet s, eaﬁgﬁbﬂnggﬁ?lgértmgn Qtrconprl sed by a
nodul ar el ectr omag\nebr st gulse witdth tnddelatedranipdifiery) shche
wi dt h nodul at [ifi each adapted to provide

el ectrical d)rawgsﬂe@@ﬁa'ﬁdae@ t0@| OEERAMBet of
said three Oreleaagl%ﬁgrleegf§a@msmoreeae&rom 8is Ceac fa*agga‘;d

or nore pul se ated anplifiers c nprlse
a correspondwogr m@mlmwmmodalatedvmqgﬁievmWwed by a

radially disposed (lixetvve n a pair og idthree or
nmore el ectr oﬁg‘éﬁsé’f’g 0 g VeYECetAC fwetaflg%l use rﬁgﬂl}ﬁer
conprising: WR 3%&%@@&%@@0&@&&%@ il 0 ARwot# hore

junction box adapt ed to el ectrical couple said firrst
radi al nagnetelectromagretsy st at| C portion to an energy

. 4. Th t f
2 second adi a1 ragimreBEEri et AR S

communicative connection from a network; and

a second annular circuit board adapted to provide control

signaling to said two or more pulse width modulated amplifiers.

2. A system comprising:
a stator comprising:
a first radial magnetic bearing static portion comprising:
. three or more electromagnets, each electromagnet
comprised by a modular electromagnet sector; and
three or more pulse width modulated amplifiers, each
adapted to provide electrical energy to a corresponding
electromagnet of said three or more electromagnets, each of said
three or more pulse width modulated amplifiers compr.i'sed by a
corresponding wedge volume, each wedge volume radially

disposed between a pair of said three or more electromagnets.

3. The system of claim 2, further comprising:



5. The systemof claim2, further conprising: a first

radi al magnetic bearing rotating portion adapted to be
woragnessal |y coupled to said first radi al naPeBEUSN07/014090

bearing static portion. 6. 3The system of claim 2,

further conprising: a first radial magnetic bearing

rotating portion adapted to be magnetically coupled

to said first radial nagnetic bearing static portion,

said first radial nagnetic bearing rotating portion

conprd jenetipn koxtadapted to Eleetaicallycaypld said fiest raslial magaetic bearing

seE}Sﬁg tlggrgﬁt rirr11 - a first touchdown journal; and a

setonaPY S e %gﬁﬁ?}lgfef 7. The system of claim 2,

further conprising: a support plate adapted to support

said three.or nore el ectromagnets. 8. The system of

4| Ahersysten of elatm 2¢ Biriher edmprising:f i rst support plate

d id t. . : | :
ana” ek AR PR bl S BolBhT °oport Sar o

three or nore el ectromagnets. 9. The systemof claim
2, further conprisi r}%@ an annular circuit board
Sddpe sYptem oh sleap i, BrdsHeRMPESE:ve connection from a

Syst anprs AR e bt o iR o ity

ci coupl¢d tocaidifiatigdi=t thapaetiy tearide statipoionsi gnal i ng to
said three or nore pulse width nodul ated anplifiers.
11. The systemof claim2, further conprising: a first
G st o Wlabm DORhoREGRYAG .0 accept a
cormuﬁ%;scat iove acn(}nnect ieon ﬁnr%a net wor k; and a second
annul aafirstradialimagnete beasitig poteting porfiowedaptedoriiermagnetically
si gnal.i to, said . .three or mare pul se w dth. nodul ated
o B3t i SipEets bepriog sy porioar TR Tadia
COtaEhé&tid¥earing rotating portion comprising:

a hub;

a plurality of laminations;

a sensor target ring;
a first touchdown journal; and

a second touchdown journal.

7. The system of claim 2, further comprising:

a support plate adapted to support said three or more electromagnets.

8. The system of claim 2, further comprising:
a first support plate adapted to support said three or more electromagnets; and

a second support plate adapted to support said three or more electromagnets.

9. The system of claim 2, further comprising:
an annular circuit board adapted to accept a communicative connection from a

network.



an annular circuit board adapted to accept a
communi cative connection froma network, said annul ar
W@ Roos0s2500ard conpri sing a communi cati ons porPCT/11S2007/014090
The systemof claim2; furtkher conprising: a plurality
of position sensors adapted to detect a radial
position of a rotor associated with said stator, each
of said plurality of sensors |ocated between a
corresponding pair of said three or nore
16| Elng systeagofatlaim 2 Lurthiérecomysisangr of claim 2, further

det oep anpaegbithoid sdanfiged Bpideiint L SElintaf SpilyeS or
S ainbreshuddedkidtiemebulaiedsmsliffur al ity of sensors |ocated
between a corresponding pair of said three or nore

el ectromagnets, wherein said plurality of sensors
rises ekght sensors., each offset by approximtely

ljgfgeeafge&gf%%m mﬂgf&‘to@?ﬂrﬁngcl aim?2, further

CONPh firsihinuRr ERUGHBGHE atidpiel RARBPEE chnfifhcitivt Qomnection

rotor fromsaid stator when no power is applied to

safremfg petporkaandl nmagnetic bearing. 16. The system of

ot Bbe YsnlBE 6rOuRbAH Adpe o AN Bied siengting g eid

pothidenst racHEpulse iwigdth modlatedamplifielsect r omagnets. 17.
The system of claim 2, wherein an air gap between a

rotating portion of a mnagnetic bearing conprising

ai j r & ertion and said
12&%%@%@%‘?‘?@8% g‘? F‘i&g‘t‘o‘#‘fﬁ"% is |l ess than :
appr axiammblet yirdhilitard addpesl to h8cepl b eomimiun{vdtioé codretionfrom a
wherein a gap defined between a first touchdown ring
of n%WO%gwgweulségrq%@mmm%@ % gOIAMKBiGAEeRSPOrt.
bearing static portion and a rotating portion of said
magneti c bearing is | ess than approximately 0.010
13nThe systeh?d of dlains @ sfuetheccompriskigag: a stator conpri si ng:
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annular circuit board adapted to accept
c ooorgspoding pair of said three or more electromagnets.

14. The system of claim 2, further comprising:
a plurality of position sensors adapted to detect a radial position of a rotor
associated with said stator, each of said plurality of sensors located between a
corresponding pair of said three or more electromagnets, wherein said plurality of

sensors comprises eight sensors, each offset by approximately 45 degrees.
15. The system of claim 2, further comprising:
a touchdown ring adapted to separate a rotor from said stator when no power

is applied to said first radial magnetic bearing.

16. The system of claim 2, further comprising:



connection froma network, said annular circuit board
adapted to communicate information regarding said
WO as@bo2smgnet i ¢ bearing static portion via seETUS2007/014090
networ k. 20. A system conpsi#sing: a stator
conprising: a thrust magnetic bearing static portion
conprising: two or nore el ectronagnets, each
el ectromagnet conprised by a nodul ar el ectromagnet
sector; and two or nore pul se wi dth nodul ated
anpl afthmstsmagetin bearitepdtalts nostipn evnplisieg bt o1 mate ener gy
%o a corresponding electromagnet of said two or nore
ler L UPRfnet s, each of said two or nore pul se width
nodul ated anplifiers conprised by a corresponding
wedge vol ume, each wedge volune radially WO
120087 Y3266 Gtam USPIn0Finen40mp bebveshsrotatins pertionad aa

correspondi n air.of said two. qr _nore .. . .
o RGOt Cotaarisihe S s hspiii gt portigp gpd peid
c Qﬂ'@gﬂe‘ﬁcflﬁariﬁ% shfippsrtioR idless taapiRekihftdly 81020 @fiches.
greater than Tifty percent. of heat provided from an
axi al face of said stator, said heat generated by

opent inS{.ng: . e r .
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el ectromagnet sector; .and tﬁree or nore pulse width
noRRIiaR of saidmaspetis kearing ixlgssthaiperpoxisairiy 004 @ nches.
el ectrical energy to a correspondi ng el ectromagnet of
said two or nore electromagnets, each of said two or
16DAaypemsenyrididz: nodul ated anplifiers conprised by a
correspondi ng wedge volune, each wedge vol une
r adi & Y3OFUPIERRE bet ween a

a radial magnetic bearing static portion comprising:
three or more electromagnets, each electromagnet
comprised by a modular electromagnet sector; and
an annular circuit board adapted to accept a communicative
connection from a network, said annular circuit board adapted to -
communicate information regarding said radial magnetic bearing

static portion via said network.

20. A system comprising:
a stator comprising:
a thrust magnetic bearing staﬁc portion comprising;
two or more electromagnets, each electromagnet comprised
by a modular electromagnet sector; and
two or more pulse width modulated amplifiers, each
adapted to provide electrical energy to a corresponding
electromagnet of said two or more electromagnets, each of said
two or more pulse width ﬁodulated amplifiers comprised by a

corresponding wedge volume, each wedge volume radially



corresponding pair of said two or nore el ectronagnets.
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disposed between a corresponding pair of said two or more

electromagnets.

21. A system comprising:
a stator comprising;:

a support plate adapted to fransfer greater than fifty percent of heat
provided from an axial face of said stator, said heat generated by
components comprising:

three or more electromagnets comprised by a radial
magnetic bearing static portion, each electromagnet
comprised by a modular electromagnet sector; and

three or more pulse width modulated amplifiers,
each adapted to provide electrical energy to a '
corresponding electromagnet of said two or more
electromagnets, each of said two or more pulse width
modulated amplifiers comprised by a corresponding wedge
volume, each wedge volume radially disposed between a

corresponding pair of said two or more electromagnets.



