A Field Em ssion System and Method Inventors: Larry W
Ful lerton Mark D. Roberts Field of the Invention
wQ 0@912403he present invention rel ates general | pCT/OSH09/038925
field em ssion system and net hod. More particul arly,
the present invention relates to a system and net hod
where correl ated nagnetic and/or electric field
structures create spatial forces in accordance with
the relative ahifgauHissiin $ydeent aifd Me@iFassi on
structures and a spatial force function. Background of
the I nvention [0002] Alignnment characteristics of
magnetic fields have begpcipged to achi eve precision
novenent and positioning of objects. A key principle
of operation of an allsy¥tFuligien rent (AC) motor is
that a per manent magn&arkPi Robestsate so as to maintain
its alignnent within an external rotating nagnetic
field. This effect is the basis for the early AC
notors including the "Electro Magnetic Mtor" for
whi ch Ni kol a Tesl| a ridddiofithe Iiwventien) St at es Pat ent
381,968 on May 1, 1888. On January 19, 1938, Marius
Lavet received French Patent 823,395 for the stepper
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eacti vat ed, no 's, position can be contralled
e BEY Mot BRI TERr S GaDp ARIRPP SEe one
of the nost versatile forns of positioning systens.
They are typicall % digitally controlled as part of an
open | oop system ﬁ?f@"%’@”é%’/’fﬁpq"é‘?”t’dﬁd nore rugged than
cl osed | oop servo systens. They are used in industrial
hi gh speed pick and place equi pnent and nulti-axjs .
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Q&Qﬂ‘Lu? T teRfefhal i &5@%%%91‘3? S:Th%h&’f’ec@*sethé’ $&4s £} the early AC
packagl ng machi nery, Tand positioning of valve pilot
shetgessndlading thai* Blecwn MagheligVetas’. follvbich ANikolaTesda reseived Wnited
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CoatrBiling Me he@OdRing wHidketlectromagnets around the motor are activated and
deactivated, a motor’s position can be controlled precisely. Computer-controlled stepper
motors are one of the most versatile forms of positioning systems. They are typically
digitally controlled as part of an open loop system, and are simpler and more rugged than
closed loop servo systems. They are used in industrial high speed pick and place
equipment and multi-axis computer numerical control (CNC) machines. In the field of
lasers and optics they are frequently used in precision positioning equipment such as
linear actuators, linear stages, rotation stages, goniometers, and mirror mounts. They are

used in packaging machinery, and positioning of valve pilot stages for fluid control



use for precision alignnment purposes is generally
limted in scope. For the majority of processes where
wa@biognpwed of objects is inportant, e.g., resiBenUSEN9/038925

construction, conparatively primtive alignnent
techni ques and tools such as a carpenter's square and
a level are nore commonly enpl oyed. Moreover, |ong
trusted tools and mechani sns for attaching objects
t QashheTh U al8S uRd M Bafy &ttn&8ial Srod®t AVudihg YlSﬂ[ﬁ/ Bédrives,
screws; wrenches and nuts and bolts; and the Iike,
vitrdhed seangens, rrintess. plettess@ad e liktinent t echni ques resul t
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use in a wde nge, of applicati.ons. Summary . of the
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a desired spatial force function where a spatial force
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unction. e invention herein’1s sonetines referre

teongimicier; prd sptasd nmagnetism correl ated field
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cangeefitpmicatidng. (or 'naturally') where their

interacting poles alternate are referred to herein as
non-correl ated nagneti sm non-correl ated magnets,

non- coded magneti sm or non-coded field em ssions.

[ 0006] In accordance with one enbodi nent of the
invention, a field em ssion system conprises a first
field emssion structure and a second field em ssion
structure. The first and second field em ssion
structures each conprise an array of field em ssion
sources each having positions and polarities relating
to a desired spatial force function that corresponds

to the relative alignnent of the first and second

field em ssion structures

square and
Pa



within a field domain. The positions and polarities of
each field em ssion source of each array of field
W@ni09424980 sour ces can be determ ned i n accor daPCEUS20091038925
at | east one correlation function. The at |east one
correlation function can be in accordance with at
| east one code. The at |east one code can be at | east
one of a pseudorandom code, a determnistic code, or a
desi gned code. Thesg,;mlla;;g’?g WEPhSeffie can be a one
di mensi onal code, a two nmensi onal code, a three
di nensi onal code, or a four dinensional code. [0007]
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force. The spatial force corresponds to a peak spatial force of said desired spatial force

function when said first and second field emission structures are substantially aligned

such that each field emission source of said first field emission structure substantially



novenent path function, a two-dinmensional novenent
path function or a threedi nensi onal novenent path
wo oovetiz4B80 A respective novenent path functi onPCEHIOS1969/038925
at | east one of a linear novenent path function, a
non-1|inear novenent path function, a rotational
nmovenent path function, a cylindrical novenent path
function, or a spherical novenment path function. A
r3aRe Tt ¥ BorfRNyGRBRficRPhisdisi Woutcedf Sd s aNY &REIbn structure.
versus tinme for at | east one of the first and second
f The|spatiahfosssi cam be pyed de priodice epgray-drapsfer evpRg¥rrafie g oRicpleattix an
aijécf? affomaRe Rhictdl WaIE1 I6E MRI: o B Wedt Gn TRVIRITBRRS, cool an
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field em ssion source of a second array of field o
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sources can be at least one of North-South polarities or positive-negative polarities. At
least one of the field emission sources comprises a magnetic field emission source or an
electric field emission source. At least one of the field emission sources can be a

permanent magnet, an electromagnet, an electret, a magnetized ferromagnetic material, a



field em ssion structure. [0013] In accordance with a
further enbodi nent of the invention, a field em ssion
wa@yabamosonpri ses a first field em ssion strucPCr/@S2009/038925
conprising a plurality of first field em ssion sources
havi ng positions and polarities in accordance with a
first correlation function and a second field em ssion
structure conprising a plurality of second field
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field emission source counterparts are substantially aligned.

Brief Description of the Drawings



[0024] FIG 7 depicts a Barker length 7 code used to

determ ne polarities and positions of magnets naking
waipooa/124086t magnetic field em ssion structure MEUS2009B8925

of the magnets have different field strengths; [0025]

FIG 8 depicts an exenplary spatial force function of

the two magnetic field em ssion structures of FIG 7,

[0026] FIG 9 depicts exenplary code w apping of a

[0014 PR SREschE o iCRAE Hel HMithi réfekthi€tot the Q&Bﬁ[ﬁﬂy‘ﬂ% drawmgs In the
polarities and positions of magnets maki ng & first
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[0026]?3&6&(3 Ct exe o F\ggq glre%plpﬂlg ofo a ?3(21rkfe}J rl]gntg!chog ogcf: that is used to
determine polarltles and positions of magnets making up a first magnetic field emission
structure;

[0027] FIG. 10 depicts an exemplary spatial force function of the two magnetic field emission
structures of FIG. 9 where the second magnetic field emission structure repeats;

[0028] FIGS. 11a through 11d depict 27 different alignments of two magnetic field emission
structures where a Barker length 7 code is used to determine polarities and positions of
magnets making up a first magnetic field emission structure, which corresponds to two

modulos of the Barker length 7 code end-to-end;



em ssion structures having randomy reordered rows
novi ng across mrror imge nmagnetic field em ssion
w@Reogae48@s both wi thout rotation and as rot at BCT/USDN9I/038925
respectively; [0036] FIG 15 depicts an exenpl ary
one-way slide | ock codes and two-way slide | ock codes;
[0037] FIG 16a depicts an exenplary hover code and
correspondi ng nagnetic field em ssion structures that
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Where above the Structure provided it does not
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[00331AFIGY Mldepididexeinplaii spad] foroPHMctiohe RRLItiGg frol Hir®MinSdge @gnetic
structure and a second weaker | ock when rotated 90
riigldemipgion étrlic{lge ARd 1987 ratatedymirRrdmagg wagnet¢ feld pmdssjog structure
s an exenpl ary
%&Bﬁﬁé%ﬁ 8?0e ?u%g?F§Wn§%9u%% e&énplary magnetic field
[0034]e1?iﬁs diterdepicisurariatiensodl FIn@gndt®a fipldt eniaden siguoire [wlieres rows are

”Pg&fdg{ed Fﬁ%?&ﬁfay iff afh b t?({/gfgegg | éﬁ%&tﬁ&gl?ﬁétgrcﬁéraétggﬁég FIG

n exenp unction’of the
[0035]e6&8p Mﬂ yndm@r@pwc eianeilaiy epatieb faoee Bmnctions of eelafedRhagnetic field
1e%nalssllor}1t gtr;'ﬁac I‘CS a\\//}ﬂnt h I S mrcrec;rgerecﬁ'm net I CV fl el d lITOI‘ 1ma (55
em ssion Sstructur ega e| ng rot a edn%d)ng F88§P5]m g

Fhégseticlfixdd d@isside pmlz:turési‘lﬁ)tlewemnt mt@tlonagdlﬁrbtateﬁl-ﬁ) despectively;

l.ssion.structure of FIG .18 its,.mrror e
0036 0B} fepich e Sins g e Dok S5l Mo RSt codes
[0037]sHI6Gt 6d dé;ﬁuw&xseﬁnqﬂat? @dvdritod€ afd caregsondingmadnetid field emission

are twisted relative to

various ali HIS a thg%

é&?:‘??“’i??ﬂ’(—ﬂne RshisYe sbetentshalighBlsntt s exenpl ary magneti c
[0038]fF16! d6B rﬂe§fét30£ho$ﬁdf USkMpRE, héver @%8ERhA I dbrrkspondiRg magnetic field

mechani sm an exenplary tool insertion slot, exenplary

ASHARSHUCHigS [hat neygr @k@%?‘&’ﬁ@nﬂ%ﬁ]&?%bham sm and an

[OO39]@T@”@$@J&¥)1@S’(&1§e{eﬁ{pla@§‘ nagEe R ekt stm%ﬁﬁ’@@lh&ma mirror image
[O FIG 20b depicts exenplary magnetic field

éﬁ@gxgqlco field ramisgsiair gBIChEE, PorEpseondingl taray 7x7 barker—llke code will hover
anywhere above the structure provided it does not rotate;

[0040] FIG. 17a depicts an exemplary magnetic field emission structure comprising nine
magnets positioned such that they half overlap in one direction;
[0041] FIG. 17b depicts the spatial force function of the magnetic field emission structure of

FIG. 17a interacting with its mirror image magnetic field emission structure;



housi ngs configured such that one housi ng can be
inserted inside the other housing, exenplary
w@badaoen2w®Bo ve turning mechani sm exenpl ary sw vRCT/US2009/038925
mechani sm an exenplary |l ever; [0048] FIG 20c depicts
an exenplary tool assenbly including an exenplary
drill head assenbly; [0049] FIG 2Qd depicts an
exenpl ary hole cutting tool assenbly having an outer

[0042]GUEL 1184 dBREL IaANexeABlaHdboE RteiBQINR! prodideed thaBbtis Sfiehd emission
structure and_inner cutting portion including a

rFéRg}PFé‘tel having @) frstestrongsr daekshien @ligned, withoitssmjrrorjigageaggnetic ficld
I
R AP PR BEonl M AKEIoPL o rigld 3P MRtk it miror
Dﬁ@5ﬂ¢m§¥ﬁbﬁﬂdkmdspnstgmamcross section of an
ar. pln ara I
00431 ETROEhuc uR BLAPTRLE KGuf Tl IS RAAEY afsgngg fea
redg suidnsS strucid 31 FIGG. l%ﬁyted&epng:tvﬁthams m&nrphmggenclﬁeﬂ;qa emission
gf anlsn1|nclud|ng a magnetic field em ssion
Ptlfure slip ring mechani sm [0053] FIG 2 1 depicts
[0044]PIGITPEAHSHIdIR G ekdnipldry 8paliak forss fidbtict bt kaBplaty aflagnexic field
assenbl e struc | nmenbers.and,a cover panel to
U AN ST UES & &r&@ Qsét‘PtﬁréFtH}gaW“gs‘ése%‘W mpglsEa | fiek] gmission
%&uggﬁlaggﬁbeﬂlgt,@@{e@ goavi ng beneath its surface a
- di mensi onal electronagnetlc array where an

[0045]é3IGﬁp1 9&r1)91 msféﬁl@rwerpplamrmaw%ﬂ@l% gmiseing seuctuie pfdos 18a and its
1 TSl A L5 o DL S ARC e
dh agdeslandewith theinyarews elignmreats;as [lep 88]twisted rel2dvede pachiothey

i pele t ' e h [ .

ooso S35 PG5 e P LS B S S

trimh&tlsm an@kempldiy\ﬁb«ﬂumertkinesw,re{xnmglam ailgofnentnnarks an exemplary

|
REEPRORRED o Creny S AR e by T e
[0047]3860 Q0B degicw EXeniplay Ohligetic leld @missioh OQEﬁiur@ kavir4 exemplary

i.cts a here .i psi de anot her here
BihifissoREBET i et e Pt n TR R A DF 1y housing,
\eRépplag dlidativeiuenind miettniéng edmdre @tvwémi@ﬂﬁhﬁmoﬁn aemplary
electronagnetlc array associated wth one sphere
M&Y¥e5t i ve to a magnetic field emssion structure
[0048] F36020atRPicW hb e&aﬁplantyh ol SBREHS; iR affl Rempfary drill head
depi cts an exenplary cylinder having a magnetic field
@8e8®%n structure and a correl ated surface where the
[0049] mnﬁd' depicis@h @x&ﬁﬂlﬁ?'b@fé cﬁ&fhg ot h&e@ARNY hhNRg SPENE! c@&ﬁg portion

surface provide traction and a gripping force as
dydledingep thagnetig digld emission structure and inner cutting portion mcludmg a

magnetic field emission structure;

[0050] Fig. 20e depicts an exemplary machine press tool employing multiple levels of magnetic
field emission structures;

[0051] FIG. 20f depicts a cross section of an exemplary gripping apparatus employing a
magnetic field emission structure involving multiple levels of magnets;

[0052] FIG. 20g depicts an exemplary clasp mechanism including a magnetic field emission

structure slip ring mechanism;



[0058] FIG 26 depicts an exenplary sphere having a
magnetic field em ssion structure and a correl ated
wabazwiwhere the magnetic field em ssion strPRCT/USHE09/038925
and the correl ated surface provide traction and a
gripping force as the sphere is turned; [0059] FIGS.
27a and 27b depict an arrangenent where a nagnetic
field em ssion structure waps around two cylinders
[0053BKIEN 2§ BdfictReBiplhry AagRlic @i@[dténﬁﬁldﬁfstrﬁaﬁremﬁ & és@erﬁl&l@ kthctural
em ssion structure iS in contact wth a correl ated
sembgrpands qovenagel tpedudesh aﬁemﬁla'atstrmﬁuralrﬂasegrhbp pi ng
£ . i« .
10054{ G 32 SR fablsTaying npdtl RUBIHIEE S SeRlifinfiha] gectromagneti
earfaysihgre an exeoplarg snaysingrj platfosn rhawriag fentaes menbers with magnetic
[lgqu ]tJm @10? ) tlgrg? |Gl Spef UF rglﬁlgrﬁ’i@ détﬁ% olt'at}t{g r1§$d1v1dual
assocl a W a magnetic fie d em Ssion structure
[ﬂ@ﬁ@jnagrle@&ftlﬁwlecltmmag@hcm provi de a side view, an
[0055 H 94 %elplc ) ecglnc?er insk (Pa arAthe? %heerV\{Nl(?e]cre 1thné?%£]l?ndlﬁlp ca{cnI beeI rgloved
mssion s ure having SUFY ound| ng hea
netative &l t&rtdhanmyhx@n‘;blyavayylw’d&chiad ok Inidlvmmxl: leleniramagnets of an

063 3la de buti on . .
gtabeere el S6aHEL S SETBURAY Pt fock BhEEsighetd emission
ditisit@recassodpfedtwit thyvbthedtylidder;magnet i ¢ fiel d em ssion

[0056][81%}r u % r ?ctsgs ng_[llﬁred%% g%ﬁ’g? %)ggrﬁg‘f tegenqt?i %{s‘at\{gg]lcéns rzaggoved relative

Stor et @iRr NIPHEre UBy OVarfing PAE S Stadl bAYindikiduar @%ct‘?@ﬂdgﬂéﬂs Cof an
sour ces conbined with a |arge nunber of snalle

rFARfHEMpENelp grexw asspriated Mjthane sabsse relgtive o a Wﬂnﬁtéfr field emission

r%ﬂ@tﬁﬁe‘a@scfcia%'d@wﬁﬂh@&h% gérEucture is provided by the
ge_sources and a repel force is provided by the

[0057]s5¥§| P& denigie pre exemplayp g Hndey lgvinge magrietie feldpmdssiomsirgetyre and a

I
5 B DB B

riepeda rasgiomanstregrinpirg fetcd asie sylinger is tmmsic ure used to
e f
(0058 {EICE 36 BN TR Teafibind, S R BY B Bl Il SRy and o
%ntlkamd ctdacarwherecthp h)agl;etlv é]elde‘:nnmndnaumustme dn0@ @iBjorrelat@d surface
C exem ratus; [0069]
Fﬁrﬁlg‘g%a&%“ %ncfgat PRA gegré%‘p %e Slghr?ﬁeglﬁe rtl?e? fiel d em ssi on
[0059]SHIGSCRTe endvRTte degictain ztrramganemb Owliereaa @iagnstie; fidld @mdbiofr |stucture

P AR g BT et R BEE PPl oifole ety fed
fmikdionggrusfaflis iA conthd|vattsal chrraged apfacé edproidEiadditiGd traction
and gripping force;

[0060] FIGS. 28a through 28d depict an exemplary method of manufacturing magnetic field
emission structures using a ferromagnetic material;

[0061] FIG. 29 depicts exemplary intermediate layers associated with a magnetic field emission
structure;

[0062] FIGS. 30a through 30c provide a side view, an oblique projection, and a top view of a
magnetic field emission structure having surrounding heat sink material and an

exemplary embedded kill mechanism,;



[0071] FIG 36¢c depicts an exenplary nmagnetic field
em ssion structure having sources resenbling spokes of
w@2a0baio3o [ 0072] FI G 36d depicts an exenpl ar yPORURIN/€38925
field emi ssion structure resenbling a rotary encoder”
[0073] FIG 36e depicts an exenplary nmagnetic field
em ssion structure having sources arranged as curved
spokes; [0074] FI G 36f depicts an exenplary nagnetic
[0063f ¥1¢l. @lzﬁﬁép‘?&i %nfp‘ldﬁ" BistbBtisPSEm e A% 39QNSRRABESea to control
sources; [0 FI'G 36g depicts an exenplary nmagnetic
f the | distaneg gsqrbht whieh dvo meagpelivelicly corission; sibefureawill engage when
SQUEERRIly ?f% 0076] FI G 36h depicts an exenpl ary
mag netlc em ssion structure made up of partially
[0064bE/I€r Blp gepdctsia ammwéh:ab@*dlssmu stousture Madeavp efth sparse array of large
TR boyRths tpmbBE LNl Hupér be PP HEBRAL soyrses whereby
wilighmewf witle rcmirta l’nhmle'a@ diehipemissing sttuauwe nig proviidedwhy te large
t he referre enbodi nment f th i nvention are shown.
et RO B TR By Ble bl UEE Conscr ued s
[0065] FIGi. B2 deptlcns ilhexemplagdinagnetic ﬁeldbmﬁ@mh ktrinare hsrsemblatabmatus
rOV|ded S this disclosure
rooss G 359FeiEH & i S aded Ravit b Fercasin Rasdhle JotisarSiog sucture
Ofised e affdty @lvleént lof atdipee stifadel ading fhd $igneanignetid K€ld emission
nunbers refer to like elenents throughout. [0078] Fig.
1SUYEREdingout h and North pol es and magnetic fiel d
[0067VRIC 94 Sepdts Aex@BIP) Wilve H&BEm; Referring to Fig. 1, a
00 has a South pole 102 and a North pole 104.
[0068]&’18303%6@1%%w%ﬁ@plﬁ@@dkwe&amaau& vectors 106 that
[0069]rﬁ@r. 95@%&5}‘&1 demplaly AiRAC 0 SMidsitd RurRfrure %dgﬁﬁ B?PlngQS about
rth and South poles are also referred
mlmqu as positive (+) and negative (-) poles,
r Y Y ;
10070 BEECED! 46ty ahd AEERRARAGE rbdlld D Biaklafifl magnetio ficid
eetrm@slqrmmgﬂums smadc n of riregs hboud a circle sfch asdepietéchin Figada;c an

[0071]be e ac%&?ﬁ% | XEmpl; la e{éﬁgﬁp? fgcgélﬁgg rt{g@?%ehg'vu&;%a@oumes

fmmmbhegypdkeaqawmelzery small to include nanoneter

h nd
10072017 Gog St REGe B, BRECRRRRICIEHE! MR Sl oy

~receder;al 1S made superconductive, however, the -
s within it can. he a

007338} visn “deins’ e, Splf, Maesut S5ie” PBision SrpEor prvine Sources
Luﬁahgedyégun@ed spoResat om c scale. Magnets may al so be

[0074]CFrI at?,gtd de%‘l;ctsagno&e?np a%?lmagnetlc field emission structure made up of hexagon-
shaped sources;

[0075] FIG. 36g depicts an exemplary magnetic field emission structure made up of triangular
sources; and

[0076] FIG. 36h depicts an exemplary magnetic field emission structure made up of partially

overlapped diamond-shaped sources.

Detailed Description of the Invention
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el ectric and magnetic fields produced by nol ecul ar
Size structures nmay be tailored to have correl ated
wQ@r@pae408B@s, e.g. nanomaterials and macr onol eceCEES2009/038925

[0079] At the nanoneter scale, one or nore single

domai ns can be used for codi ng where each single

domai n has a code and the quantization of the nagnetic

field would be the donmain. [0080] Fig. 2 depicts iron
[00771 Thd P@8en® fveRticadillmdwhse SRSMRLI hork ifgilydinZd¥ehil Witle reference to the

el d domai n) produced by a single bar nmagnet. [0081
F@@ome@ywpdr@wgﬁw Whighethe napfewede qmbpdimenth 4f the dpyention are

PHoFni Thi€ rvBhonIRBAE nb€ hbWevit b8 Chhstled %Sl%ftéd‘tg thderfbodiments
repelling spatial forceé. Referrlng to Fig. 3a,

two
n@@rﬁ@tl"sher@oﬁraﬁwu the0wre previdadi sgribef thigcdisclosere willehierthorough and

P
rn?flét%%@cﬁvgﬁi“@%@&ﬁg% the S‘lé%u ?F{hgo dg t§£lﬁo§% ﬂ&u‘fef?l {;Yhe gﬁt . Like
amnmhxmmﬁmkéﬁﬁ@bnanmnheugxght wher eas a second nagnet
b, n leaf t
[0078}}%%. gpsl'ﬂgsm %1{11 J ux%:}hpo}%%{l&) a ae 1g|f% d vegt%%hog afr?r%yen t1 %gnet.
f Refedtingete thig. s, 2Gfagnet 1a0hieasfa Saitth palgri@ﬂ ail@@aNorth pole 104. Also

aredi rect ed agai.nst the d,.vect or

AR, FRaRR cR R st 0B S Firtesrs T GO fd yreenituck'of the
smagneals nfogfefie N6ith dndeBouthaposed ard dlso ﬁef@reﬁ’&ghlei'élﬁ ab positeedlr) and
each .ot her g008 Fig. .3b depicts &% ets al i gned
SHREAtYh &1 PRlS ﬁ“éﬁb?t il @oeqridance i “HP‘? SBgGts can be

r p&mbﬁdnﬂ Omaghe®) idpéridfidnt NBagRa] | @écﬁ%ﬁhﬁg&ts Ret@vd inagl to@ soft
two magnets_ 100a and 100k, are aligned such
t wa&eﬂ%lh@drcab 8¢ almefqoa@cavf‘e Insomp @ppligaiong; aagnets spn be replaced by
SRE@ets CRlabiots dar bE Shosiaay 8ize HRAR VBAS lafzeSRUdly Qﬁllaﬂ t& QRclude
on the left and a North pole 104 on’'the right, and
seangmgtercgitet In1tho easa|0§ gomgupersondustipg materipls thare ise sm@kﬁt size
aﬂqlt df Mé' H(l;}negﬁ)l Whépéf nﬁﬁtrltahﬁ rﬁddg r&hpé&b@lﬁu&f@@thom%} the magnetic
the magnetic field vectors 106a of the first
géhat i0wihia rlfecaeiu beestcemplen s slasited agd 1t111:ee wa@rm@qt@al lower size
f o) f e
‘“ﬁigﬂmﬁf? R, SR e MABRAN T ke R PR Ml os
n@lgnm gnd magnetic dtdsqueduced by molgc0as Size Birgeturdsamde (e deibored to
Oa 1 hav ant | Ilgnnent 400
s uc ﬁ n?%q?e[&?w% rﬁes %g 9mit6xﬂal§#h%srﬁ r?m(?é%u?enag net 100a
[0079Asths mbminmﬁrlsadlé,wné uf haonacmﬂtgle; tloraginosm betusedsfor tadimg whérh each

| GEE gRRla 58 B SRS o PReRGE e SRR e

héomdwg parti al allgnnent 402 such that the North pol e

4 of the first magnet, 100a i s .i SS.its
10080 k) Deptely ron Wigs GRrme withe ogrieri Pl 30 T gl pRduced
t@ﬁaﬁﬂgganm&@ﬁa102 of the second nagnet 100b. [0085]
4¢c depicts a first sized magnet 100a and snal | er.

[00811dlilfzf 3 dapcts e magretalisaed Bish tha dReiheRlpnitiss 35 eRPapite in direction
alebiERt A:Eéhmg“ﬁaaﬁﬁ%rcb N Refe@rind¥® Fi "R, tWPmaghRts ®a and 100b

magnet s 10
are allgned such that their polarities are opposite in direction. Specifically, a first magnet

100a has a South pole 102 on the left and a North pole 104 on the right, whereas a
second magnet 100b has a North pole 104 on the left and a South pole 102 on the right
such that when aligned the magnetic field vectors 106a of the first magnet 100a are

11



100c are aligned differently wwth the | arger nmagnet
100a. [0086] GCenerally, one skilled in the art wl]l

WO e@ognioze in relation to Figs. 4a through 4b PeEUS1002038925
direction of the vectors 106a of the attracting
magnets wi Il cause themto align in the sane direction
as the vectors 106a. However, the nagnets can be noved
relative to each other such that they have parti al

aljirdRaRBhinYt e hiB¥HIVIE vaddrb |106b95f'tl§‘é‘se06rﬂ RRAL 10bH Fersultmg ina

and maintain their positions relative to each other.

[ wostine sngtigl ferse d@hibat sapsentherwo pragretsio reney eash iotiar.
[0082F PREDAH @éﬁi&@ swPfhna {?nécp Suchliff ttlliéucﬁolafritﬁ% greecgé sathP direction

sSour ces, r ef erre ereln as nagne | C i el em SsSiI on
steﬁlu@ngmea@ aﬂteahnga@a@aﬂé@ncedRi:fnrrmeé@Fmahlméwwntaan@tsau@g and 100b

N i ngiefdcﬁ acgétethg‘lp ?Bﬁhﬁés’ 49 iRHP %ntlé gﬁectl\gﬁenslp%flgcally, a first

rragne em s$ron St tuct ure rou

amagnebrbffia hes atBoathomip | Bnemthaef aruira Nbrth polel lﬁm@e the right, and a
' ' 1 8Si S t he.vari

TRIBET bl 500 0 AL QUUERLHALS R URIOTH o e

Spgl‘tt isadh thittwheo tligned fllermagnttic fidd pecaasdeeh ofhisr fdstymagnet 100a are

t th ic figeld t .
FRTER of o DB el SRR b S0 e
Smbﬁfaﬁfabh@ dpytiat Eorced 02aha baedde tv@cuinamtsftu atdact@ackodthdrhe

o0 e S5 BRI B0 B S8 5he) bt HRERE

aNbig pEIB t 04Vt the irstURdgn6tet09a mm&m@uaﬁly Ghlfl AP 84O its surface
structure the various rmgnet c field em ssion sources

awvith the jsprtace ot e sguth pplsdi0? ehthe second wagnet {0y f orce to be
[0084PFig IHERP iR SR nETS $60al COVBRAYInS bartife:BRIBRUDE chh@llla@ the North

em ss|l on structures causes t he vari ous nagnetlc i el
eitfles §940nf theofifsraagnebl Wa issin gpmtag |apryssom€acee@éhamthenately two-

Otlrds AnSHieHee SRALSMn Nl FOSrARBIAMREG 0P

accordance with the rel ative nment "o
[0085Jelrig s depictst & finst tiredanagnet W08 pmi sraallef diffseent squt rhagnets A§0b 100c

qﬁ%gxrg ?tgal Iaﬁ% dht 46119%@ sedif ﬁg fk? ﬁeewgc?uglﬁ&l epﬂﬁlgﬁ&g]ltp(ﬁ) and

achi precision a recl
pwpare@hgmgl dlﬂfmwtyweththe hesentagmtﬂ@aa for ce functions

[0086]%%%&?1%{ % sgxglg? :inZﬁ?l %R %ﬁ (Pec mze xgq {f]anoliol gaeWrcPu%Pﬁrg that the

aSSOoCl orces ere
ofireatidracthtie vectos ii0 6 sf ﬂlerattﬁetch%: hiag@tsobjl]e&tuSe Vhetnhto align in the

I d net
RBRE LiFotng? B araRdlod ottt T Gfs S0 eved iy o each
aoth‘fm auctathaf theg daveasartial raagnném @& thbatvill stild ‘stidkrctbieach other and
relﬁltlve ' magnetic field em ssion

al ent t
?lﬁt@lnl} %Ep%?ﬁ'd"n% %2"1“?’6 Eoo‘?af’lb%tg%ndl ng spatial force (or

[0087]08r dcdrddrice With thaChrbseht invERioRPasihbiBatlods of infdeAC@) electric) field
between the two magnetic field em ssion structures,

SRISSIPeSOHESE M é%f%edftp EPginsas meagpeticslickhemistipmptruciuaes. e “hetseeated

SR ldédé?cﬁmE@i\lﬂtmgodéph&\hﬁ‘g dedpabt@dnRiation Bfo‘]%!:l@eée Mas é)fﬁagnetlc field
structures. [0088] The characteristic of the present

i SHYSSHAN] BICHIFR iSelygughi dntg gHigmpent yline complementarys eumdtesey image,

magnetic field emission structure the various magnetic field emission sources all align
causing a peak spatial attraction force to be produced whereby misalignment of the
magnetic field emission structures causes the various magnetic field emission sources to

substantially cancel each other out as function of the code used to design the structures.
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maki ng up two magnetic field em ssion structures can
effectively cancel out each other when they are
whe@aghtosout of alignment can be described as BCT/Ebma%as3s925
force (or a release nechanisn). This rel ease force or
rel ease mechanismis a direct result of the
correlation coding used to produce the magnetic field
em ssion structures and, depending on the code
e@ﬁ%h@ﬂ? dwhéha@ nﬁ%n@fceﬁe‘?@temﬁﬁigﬁrs%&ﬁé i9ToroMaRE NEJ alidhhent with a
nnment of magnetic field enission structures
1gad®) BiggRetic &e&i IRISEHOT Ftﬁlgﬁﬂllf%?h@ @agpusgpagaeti Held jegppsion sources
f [ r
B SB0REL RSl ol S e A 0, DGR o
cthd a@gmlﬁq@ mmssmrsgmtume causesaihe variops mpgnetic digldtehmgsion sources
C t ' I
Bt% ﬁ%stsl)aglggll}gﬁagged chh ?l{eﬁggﬁ]t' 9&,% shégggﬁafn?ffoﬁc?@% gtdgﬁﬁetéirnq Hecordance
pwitio dserslatlmdggnmbnlt dfehdfislil cnndswnatrtl@mies and s sptiakforde function.

cod ke.them.a se in rod C|n t he
RS el BEE nerR i RRE ShARD et HnsHER i B Fisd Sl Bplshe precision
F:Il'rgnﬁmﬂmnﬂ @recanlqmmnomdgs Mnr@vkmdwne ﬁpatlaltﬂ‘mzb functions enable the

aut acor t Al t h rke e
S aroRok Retinid 40 a5tk otiat ARSS TrefedY Gatting new
cRaas o‘f\/%hhc}iﬁ{éﬁt/\/ﬂew&st foe a&ﬁdhu{gesbjblﬁﬁ vidth pﬂ&ellsd‘ alignment and new
aut ocorr ‘%P% fﬁf Cross-correl ation, or ofhe

pfryétﬁ’é‘ls s ’é‘.‘e ewirgfine prestsion moyempR ofe gﬁrt Generally, a spatial

| fO¥RMak @MndghthdethatGs a hidictiGX MRk SolatfvRlallighREIR f tWdmatletic field
sequences, hyperboliccongruential codes, quadratic

oM HicaIrescadabeir comRsaendingntprtidd fpics | (o% erfeedation) function, the
Vhahs @OS UREn&) RYw&RdRS | W%Qgﬁetlmﬁi@%&%foﬁystﬁeﬂﬁe% and the

pseudorandom codes, chaotic codes, and

Rupgaetic ‘éqlé§treltg@lrseq¢1é|noiﬂrmaa1@/f the gauress makngarpthe reqimagnetic field
[ 00093, sHhewkQr rel ation principles of the present

invention nmay or may not require overcom ng nor mal
[0088] 'ngc;i@tac‘@rlj;tmfahfq: present dvgutian whgq:hygthg vagdusi m@netlc field sources

TREIRL P Mo F3incY HIH SnisTRORRE R cah DA SRLG HRANEH i other

m Ssion Structure can Spar Sel
fwhmn th¢yhere bromginetus of dignment qan e sl;mrlbefd aranayc)xsesfumh (drivarelease
t he Lc forc of ndi, vi net s, de.not .
SUREPRREF iy R dsRlr et Aronihi Bt FRER R PP Shpeaion
[ d’d)diri‘gl uiekalto p’m@tm:t the Gaagnétie ﬁad ieatksion mcmfed and,edeperidingaon the

pCrogg 81m3 l?eeq&%%lflgxggarfllg tv?xﬁthﬁtb R a l d eﬂg&‘f-}gf magne%c field

I\Aa;gm&sstmbtates ableestrﬁiS () £ﬂ:@blgﬂg fouéetor b aftratthomi forcBgnet i C
substantially inter

forces act such that their

10089} Gheclledd g aFntraring e R GFOLBRe (b EREGe mARY HEtsnt types
t dFadodds R ing IRAR Bt c%ﬁ@lbﬁ’érﬁ% heriisd tﬁﬁrhab@bé'éﬂdﬁed A dofif@infbations
in a desired orientation by use of a hol di ng mechani sm

sige hagael I&ﬁlwa&seﬁeeneagyweewn&anwhﬂ% ang ptheppyrposes. Many of
[tQQ 8ddic &ﬁactéxs%%%@h @ocﬁ@ﬁ&% thedD QﬁﬂTchblg ?&euslelsh?grddﬁcmg the

determ ne pO arltl es and pOSItI ons of mag nets ma
upagietin faldt ¢raisgipne plauciress dserbedt frerin. urkier emnlp,r Barlert @des are

Ris@wn For @eahtsE8rrelation properties. Although, Barker codes are used herein for
exemplary purposes, other forms of codes well known in the art because of their
autocorrelation, cross-correlation, or other properties are also applicable to the present

invention including, for example, Gold codes, Kasami sequences, hyperbolic
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l ength 7 code 500 is used to determne the polarities
and the positions of magnets making up a first
woragnat4080 fi el d em ssion structure 502. Each nBgres200638925
the same or substantially the same magnetic field
strength (or anplitude), which for the sake of this
exanple is provided a unit of 1 (where A=Attract,
R=Repel, A =-R A=l, R=-1). A second magnetic field
S tu t | t e
SEREAI TS, e bR B | MhirC ehBpghf jeodes
r WeelghiGpstas errash eodeisr Gelombdrrstab @rrpy epdes.eprcudarggom codes, chaotic
str
PHE b G ol RRB OB Ticn T ah PO o o BB
[0090]aTher orelatien praliomlbsmfetue pmemt @verten radyi g}mnnothaq;ma overcoming
Sty at Ila mafl Qe %rl Matfa® He aavrx]oq'eusy\# '3 ﬁolﬁl ?{Jhalgigr{l.ceFor example,
et o ased upon the corfre &t on on and
rra@metslof thd sanck mhgnencgﬁblsl anflssidmestmlalgreectas be\Aphisely Iseparated from

S Brker code used thes tial forgce vari,es ;.. .
P g TE 5 T £ 3Pdst RS aleh“0R0RF otepR st Bl h8tnaividual
mﬁ@metsldb ot ehhitaamlgsm&racstm whiidhraase the @ohkitygoedividuhl magnets
t at th ctive, codes e alighed. The off pea

A A aE O BF LI d P Haha SobEnE SiubEy BLolBRE foce o
Vﬁweﬁﬁmﬁg&m Gortéd frohm ﬂkgplﬁgrcmmagd@e MRghdtadhaf ©6 €Rse enough such
function causes the magnetic fi el ion structures

t {Batcflsie magnsfic fayses s@s@aﬂ%kywémsh F%gﬂtﬁgvr Hragnelic; fgrragy would

SidrRallyn@Husestelbrhent BEIflip’ V%gﬂaﬁt’cﬁelﬂ Rofertvebwdisefigicdbdmade to
conpl enentary nmag netﬁ& ., a magnet's South pole
yriiee Of

dremainsing deiregherigngatio a Ngkdﬂgg@ﬁ@%lgp swh:§ an adhesive, a

V&Fe3Ah bolk & R e, words, the two magnetic field
em s&ion structures substantiall y correl ate when they

[0091]alfle aldepinechk Bakhr idnaﬁl 1 lqeujc vied Sio adetarmineypoldrities and pesitions of

%bg’gtcs)r raqﬁ%%tz\llp glﬂ tion gté%mg? ?mﬁ:'nﬂ%akﬁsgefr e t? 1EE‘:l%d5 é,a Barker

vxlh@ﬂnﬂ w@ i@ahmssd wdmmeaﬂlq pleriging angddhé passiond of thagpeigmaking
13 ¢ o S t at ial r val I

5P BR8Pl Shame o
Ambmmially thersame trﬂagnmg‘mdﬁ strengtﬂal(mgammltmdeag wiiagnfer itte sake of this

field em ssi st r.uc s of _hav he sa _
BB TR RN Ao fereh Rty RAGHS AP RAREL R=1). A
Syeadnidahadnetic ﬁefdueﬁﬁ‘tsm@? stefctiré éhak wld@ﬁ@:raew ¢hef firel d shown in 13
ssion, struc s, of Fj 5. As t true ] .
S R isnntite s03-5 b S Bo et e irmpegets figl gmission
SdfubkGfeUs02S oy ea&Ptdldtivy Qligrmiit, MRS hurfiber tdfiendgh@s that repel %lus the

envi SI oned will have attractive correl ati on pea
r ot magnets it altragh is GRlEH et thersracih aligamenihas e Sp%tfﬂi orce in

LRcGAIRE SHRN LALPAHSIOFI&! RidcAbh Wade@SSpoRl T WrRfitish ufkdion and
That is, the interacting faces of two such correl ated

rregretiq feld seengths o shsi maensts; Waththe spegific| Bagker code used, the spatial
fEQ lvgﬁgsr#(ﬁﬁ Y1 {P7,Glhefe the ('ﬂ:zﬂ{ Routs VRRE Stheoﬂcvs)o ﬁ@g&@u@h&@ Temission

IS conp errentarg aut oc relation rel ationshi can be
sﬂ@@ﬁuren afe aligngl wieh that their rowpeetin codescarpligngd h¢ off peak spatial

%Qg,elteke?reﬁitg lag aesmeslgf)eofbrgét, rv%?éslﬁ:&n 6qg —h.a\AsnsQlcﬁ, I}ﬁe spatial force

function causes the magnetic field emission structures to generally repel each other

unless they are aligned such that each of their magnets is correlated with a

complementary magnet (i.e., a magnet’s South pole aligns with another magnet’s North

14



pattern 'S S S NNSN is shown interacting with the

top face of the second nagnetic field em ssion
wa@eoae48es 502-1 through 502-13 each havi ng tP€T/US2009/038925

pattern "N NNSSNS, whichis the mrror inmage

(pattern) of the bottom face of the first nmagnetic

field em ssion structure 502. [0093] Fig. 7 depicts a

Bar ker length 7 code 500 used to determ ne polarities

apsle, PAS Vick QRTaPT HBERGT WollBK IR UwWHP nRghdtit Sl RANIGIInC structures
fiel'd em ssion structure 502. Fach nagnet has the same

ofubstansially worrelpte\whendtheyapis aligneresuck thatahey sibptantiplly ntiger each
afRl, tude), which for the sake of this exanple is
rovided a unit of 1 (A=-R A=l, R=- 1), with the

[0092 pkig e teriets B binagy M@@eﬁl@twmﬂmmowf tite Braskated? Podanehege the
t t
rr%eé r&g\éfc&éﬂ§ﬁrﬁﬁﬁtr}%3 ggtgfor%él’?rllét%gggéoﬁ% ‘h {l}g gétgl? Force values
nta{lpmhtedr ﬁ)prthﬁs thirteet. ﬁlgnmﬁﬁspwimenssthowmgmhﬁgs 5t whs such, since the

b t bol.ded t
AR 3 REAS RreBPelc, B SRIGER TRCRES eUR” RIGHE thgpame
nfﬁ&‘l?tld: cﬁtefd edreilﬁﬂ'm Efgl. 052 glsé rdepfwrtﬁftsb[aial lfBrce tdantttioﬁ alf the two
t I IS snown I n n a nnment s
sl Belg AR Pt plobien S KF e i ATasiaiog fgpetion for

edine ited ndph et dstRictuledis fé@@lblvé &hatro¥eofahd @eﬂamsnorkm @ill have
nunber Of'FFg?% ghets that rep pl us the number of

SRt PR Rl el oRseR i v autgenareiatian) chprein will refer to

Tel

adonfpliitary 8stredatioR dhle oth@Wee statdATa&N i 3RE Ritdphckifg Baces of two
spatial force function based upon the correl ation

f Rl eoresiatedmagnstic feld sevssionpsragteres wilkbrgomplementageto (i.e., mirror
&L hH eé%to’&xe} hens Q%ﬁlbfehﬁnt@ﬁf e{iﬁfcoﬁ&gﬁ&ﬁ%ﬁtloﬁéﬂﬁ) can be seen in

"3
35 lal” force varies from-2 9, where the peak
gy Whegp g botiem fage ofithg disst |n@gn¢t@|fwlde¢mlmrmﬁrusmm®t2 leeing the

Ei:fa@ceﬁl ggir@ﬁleﬁ ? EJ;%IE)WL I'ﬁ?t!exrac r&%ﬂ?ﬁk%@p ?aeéj Sﬁtg@ sgcond magnetic

atial force, rre
emigsion s;tb@tumrS@é-l th@ngleéozf-k&ﬁmmh@mgihe pattesn MN N SSN S,

nglﬁﬁia isttﬁbern%ﬂrhags é%a?tgﬁg of | ? %ﬁtc%%] Fa%@gfstﬁg fi F%flgﬁe%b‘ ‘f’%lﬂ effifssion

ve mnor r ract forces un
tstmemtciiOas al i gned when there is a fairly strong repel

just b t h d. .\
10093 e oinikt o HEEEE etk a8 D sl O refGe Porai tog geBons of
a’;agmts amlkirighya ﬁtst magieyic aktélrmksuasstmﬁtut&ﬁ)ms dE&@gﬁé’t has the
e st ctu re not c . I CIS
e S AT S fothe AP 1 etePEh (B GEPude SHi o the sake
rm‘gniegmnﬂm gltpiloseaeds@smﬁnoist (Aletmry as1 GF—-E),?Vlth7tlE1;e Eﬁl&épﬁn of two
CLS e Wwa exa e o0 al Ker
|rg$€g*?*ﬁ "*f“ &ém%ﬁ@?ctfg é\l:la"tdosp f@é&qnggep the, @a&%ﬂ%a phrengthas fhepther
%n@@shﬁ arRs, 2T bolied Meishet AR Hd6-HoRied rhaghil rePREEMEN I Ctimes the
ield em ssion structure 502. Each magnet has the sane

cﬁre@aﬂb 3t eroatbolded pagreinandiwg h@ltdf:%mﬁgr@rsae@rﬁseéhww theytrength
aJTRlvb Bb’tgﬁalded’m%léhlgtsf o s(et:&ﬁi rﬁ%ﬁgtl@ﬁela @n?ssﬁ%ﬁ R esre Mak g iB&tical

provided a unit A secon
rfﬁ@??efiristcls ﬁh(é‘{’ndmém%f&r@ﬁ alignments 708- lobrough 202-¢% ralatiyp dthe first

magnetic field emission structure. For each relative alignment, the number of magnets

that repel plus the number of magnets that attract is calculated, where each alignment has
a spatial force in accordance with a spatial force function based upon the correlation

function and the magnetic field strengths of the magnets. With the specific Barker code
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to repeating code nodul os of the first nmagnetic field
em ssion structure is shown in 13 different alignnents
wOO®9/1240B0 ough 902-13 relative to the first nmapEEUS09/038925
field em ssion structure 502 such that the first
magnetic structure is in contact with the repeating
second magnetic field em ssion structure. For each
relative alignnment, the nunber of magnets that repel
Phsdd, thBSpRHTSe foanéEaEQﬁt-% 5t RAy, @B&r@ ahd pbak G&h&%ﬁénegle two
wher’e each alignment has a s atl a orce I n accordance
winggnetic diskt emissipp rsguctings cre @Egrkyds@ah Uhasrtheih gespective codes are
S
@fgglﬁeaf&{g%ffe ;}a%{i@ 9%; gﬂfo%@ dr%ﬂg% IFB?zg;gﬁéBél&ﬁ(lglgeeig)gcg Hrﬁé‘ gbﬁﬁ) 5to
thé. sﬁpaﬁtuplalthtf spa@el fwa:elfemctlfon GRUSES ﬂletsuumprewh@ hevetmmop:mkl and
aCc&gct orx\g]s h t1 { ti“ﬁ)-t ?%aﬁ}g:pgd wh t?l rerlr; 2 %alr nstrsotnrg lﬂgpteﬁorce that
are a respec 've €O
aWea}mmjust'Bhﬁ)ra)tﬂaéy preakigreda tWisn thostmeturas afeenubﬁahtialjy aligned their
si de l.obe rce, is -1. uch, the
s 1188 b el Sropkl et S P et B ok Pros i s gedee
[0094 OFib 8 depittemsextinpiiryaspatial tdred anttionl 809 ofithe gwe thapdeeio fitkd@yhission
Wi | | attglgct as if the magnets in the structures were
neUEs @ g[’6096] Fig. 10 depicts an exenplary spatial

[0095F Bip CRddpitACs Edde wkiHfhgdxainpR JFWBafRe RALth T dotlebeh @ell &5deRditmine
structures of Fig. .9 where the second s?tnetlc field

hif PelagHessand the @P%ﬁ?r@ﬁéa’fl%%netwmup # Tt angegetic figld jemission

s@patiudl 5007 Facht RAfbndt RS AhS sANELY sPRMBHalR! 1hd VARBmagnetic field
shifts. [0097] Fla 11a through H d depict 27

oitength éfmanmlmgh ich f9p the pakepighigisxgomle will be pragisied a unit of 1
n@g,geﬁl &—— 'I@J fj) eﬂ‘s&%h@ﬂlaéﬁertlg %W@ﬁss?&?st%ﬁf@(ﬁ A Bﬁésponds

code of Iéngth 7 is used to deternm ne the polarities

alndepchéngesic miaghlos of theelyslanagnetik field emissinfsirpgipre is shown in 13
gagrﬁ%gétj %lﬁgllngl]ltg @6& ?%ﬁrBE%lfédzu félia]?lvg gc?t e\éﬂ:rktlcxﬁ?ggnelhc ‘r;eld eanssmn
eerlmlctMmfé)ﬁduclﬁhnthhmﬁugmagdaacssttmmrfsmmecmacs!zsrbls themepeatingsecond

f orgnteﬁl nﬁelgae%rllsest InC rfuclztglled otr rea?chgrteﬁtlsre ah lxtl tthlédne S\A'{(;]f_ll%ggnets

e Sake ' o exanple’i's rov da il
(t&ltaepeIRpluAﬁie nuﬁbeﬂ @f magn&ethanﬂtrm g;n:atcuhteﬂJ whede exch ahgmmant has
stru et hat i den to.the.first
2375%%‘ Fegrip aﬁ?‘?r Nt abﬁ&"“i‘ f%ﬁﬁoﬁlf&ﬁ‘oﬁd’fs%“l"r"@@? %ela“"“

tfandtoa ahd HRtmipnemefidle stf‘dn@’[hd oEﬂ‘ieSﬁdgﬁé’ts Svithathél spcific Barker code
eac el ative ali enu er qf magnets that
r‘@ﬁ‘gltﬁepﬁpﬁgal feyee W%Bg?’ ‘ﬁg Sfﬁ‘ %fﬂ"géiv n fhe two magnetic
i€ ethtiesl strd&'iﬁés%r@ﬁfglﬂecﬁbdcﬁ rﬂ{mﬂklr h@fecﬂ;vé Pétdek afe aligfiede The off
in accor dance with a spatial force function based upon

tF8K SRsFipldPrees TeiTrred ipcasistl Iehsdoradhidt i4s il e septiad Fﬂj%%mctwn

Qfaudeld %he”ﬁl%ﬁ&e% to YédallyN@pel RESH &h@r BsK Bley GROQILMER ALY aligned
t he sgeatl al force varies from - o 14, where the peak

okantiey il attragteastifibe magiess indhe ﬁt@%}reé ieEsNobeedsty uct ur es
[0096]qu§ ?d ghad aﬁu&@mhggﬁ )}ffa'ﬂgl' orc!eeﬁlﬂ@tgnm%(ﬁ)oc&ldﬁé @b Smagnetic field
TV\D SeCco peaks occur en the struct ures
aﬂr@sm a’cruaﬂureg néHigs 9 eheretiba seopnsl rodgnetiefigld cmission vieuctusel eapeats.
t e he
Qe Rf it KBS, ol o BB s ol i Gl
[0097] Figs. 1la through 11d depict 27 dlfferent allgnments 902-1 through 902-27 of two

W
(¢}

magnetic field emission structures 902 where a Barker code of length 7 is used to

determine the polarities and the positions of magnets making up a first magnetic field
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referred to as the side | obe force, varies from- 1 to
-2 between the peak and secondary peaks and between 0
wa@p@9A24b3out si de t he secondary peaks. [0098] FP@r/UsD09/038925
depi cts an exenplary spatial force function of the two
magnetic field em ssion structures of Figs. 1lla
t hrough Hd. Based on Fig. 5 and Fig. 10, Fig. 12
corresponds to the spatial functions in Fig. 5 and
I‘QISSlg'lQ s@&tﬂﬁ"ﬂ 962 gﬁﬁtﬁl orre 0152);1@501]0 thio GnodhiRR o@% BirRer 1dngkh 7 code
l'ustrate the Spatia rce functions of magnetic
f emﬂ-t@ eadi Escihonaglptha@tthw semeor gehstantipllyythe saeamagngticafield strength
0 [ r LIRS A=
(7 aitblRS; BREh S5 wRELLA: AaRPRAGHIEFR MR Dj TR A=1
1Ba- I).ha swmndrrmgnemcsﬁd¢ eméssion lseuatwe ¢haf is. identicaldo ihe fiFstgs shown
i 13b .t n L NS
z‘; dﬁ?etr g:l]llgnwn(t:so EQZ I ?ﬁ%ﬂ%‘ﬁogom rél %VG:C 31%118 Qfgﬁe %%netxc field
t emBsien sthdhd.] Fét guch i@ﬂalvd efigohant,ahé mmnbbrmﬁmalgm‘tsathat repel plus
Barker-1ike co e .14 QLT ondj .
C B EReTh g AtraeE B R BRREET Bith Bfrment pag @ spatal force

1402 ordmedeewith A0sphtinl Hb@e flrkdion thaseddipvanké @bieélation function and

Bar ker-1i ke code 1400 is cregted by ¢ [ e r.o .

Bt e SHPBERAL S HPEfn U th e SBAay Bkt A erolF spatial
t forden@ribefrém b)’ tONE wherthd B&lﬁ osE P RhéEDtht Ao FrapRBdeId dnfission
the right side, Waen appli1ed to a two-dimensi ona

f st ieed sich Gt (e rasnepsee peles preslighgg. Two secondary peaks

r et WG BERERIGES art BhrraligdtedQDcHE el dfel dFTtheStulc6ksidé Bodes of one
produced. Shown in Fig. 14a is a two-di nensiona

nitructre 3ligagwith oag of therfadss efthe sqcard sirusture GEhs offpeple ppatial force,
B eflred h@‘é@fﬂe%‘cﬁtl% fordd; Varflzg GronPN%o~2 HOtwhen itk A% ondary

respective Aut ocorrel ation cross-sections were
ced mlaitb@dvefeoﬂ anthel dugide thosegoindaryspeaks.t he mirror i mage

Lol i QS| . _ 140
o ) 4, AL AT 615 e
seimetudisrof Eigsohl aXi0dgh HaouBasal orelSipanatidigg.ni@nBigi £2 corresponds to
Wk S5 Bk O I5L S 3R 1 YR}, 1903, 1410, and

respectrt vel AP &% notn |nd|cated when t he
[0100Figr 03a aﬂﬂa@g 133b jiastead thecepaisd fodoe fumagorest d)meftgnehcd field emission

e on s ure 402a each co has a net (or .

“R RS hridor by et s e Al el AdioSd Srand dfyRhsion N

t fi@ed@t., &p@lt)vls %hchflibﬁlm@?satﬁd dodiﬁ)g)uﬂiekd intHig 188 ther rﬁovement is across
ure alj

ruc ns (+49 en the repel forc
d@e codee- B Tg é?ﬁa'? Fig & tgv meKEme @‘?%F‘ﬁii epentgpith up to
a&lﬂN'c&Y&l roR 966 8e StRlcakd ﬁianowhh@tn@e I S symret ry but

ratic correl ati on behavi or.

[0101}%*gaﬂ‘?aoﬁep1§§/ AP r%}mP@lqné's,Ba%fﬁrdlﬂ@o?oﬂé| 1&99 a a comesponding two-

f lilehdidtal ANl adMtdidh sthiturd 140342t RERFIMEAR P% 14a, two
attributed to directionality characteristics of the

stimensional Batkadlikereede AH]0 is seented b gomvbngrasle rayy & 3 pRav row below,
S§h ﬁﬁﬁ% ereco&é' F}lztﬂe ng\@ r&\p t&gxgilgfg bg\gl 2 hn%hgﬂ Rwri@ull%qﬁ@ Femainder to

Iagonals to be pro
| tﬂmgghv\/asier oWlee dippli®0to @ Hwodlimi¢naipoalafield | dnrssiony prrumrh 1402a

tilﬂ%rgsﬁﬁf%qglomd’e[)a{deﬁt%grglanon characteristics are produced. Shown in Fig.

14a is a two-dimensional mirror image field emission structure 1402b, which is also
shown rotated -90°, -180°, and -270° as 1402c-1402e, respectively.  Autocorrelation

cross-sections were calculated for the four rotations of the mirror image field emission
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di agonal s. [0102] Fig. 14b depicts exenplary spati al

force functions resulting froma mrror inmage magnetic
wo p@od24880 ssi on structure and a mrror inage NeQREE1009/038925

field emi ssion structure rotated -90 novi ng across the

magnetic field em ssion structure. Referring to Fig.

14b, spatial force function 1414 results fromthe

mrror image nmagnetic field em ssion structure 1402b

QMR MUBSS14008 mgx%eicfo%s fHe8h&hniB A8k Qhistioh WhdiR 1402a in

1402a in a direction I404 and spatial force function

1the game glireetionf 9 t Faur rpprrmpndmmg@nm pepgagrefation gross-sections

e S I 9 r

EIBSIRR, I Sh 181% HBLAch He 0T 5 hEGARENGRD the mirmor

dinrage iy passeil4@ross Gleanagnety figlt iepdssivh Strhetuls:pleﬁozabactl@pblmn has a

(AR -SSP A B s o

f @ il fthenextire struttte alignd (849) ahd :ﬂehsthepmpall foede deoreashmts less and

e o Vet Bt 20 SRR G tolioRt, bl as Bty but

Wertdic ScoiieREOR ehviet 40itk 1 90°0d e robidh] 8YmMef¥as lost and
function 1414. [0103] Fig. 14c depicts variations of

neegiekatipe flpgtugtigns are slsdnantic s The Sueipasions cancbegifaibuted tndiregienality
r&ﬁfagﬁflﬁgzs o?%‘%ﬁ{!]ﬁ/ le'ﬁnana"%yré‘]% b htugedatfofg%ﬁéraﬂettﬁe structure. 1402a,
directionalit aracteri s As shown, rows of
1wm21a caused mmbegletdo flcrvmlhqubqbagqmabé@ bo mioduced whwhow@dm the mirror
S gn uctuy
ér o‘gau clg)w f|;@o’r tgée’l ﬁ%&ﬁe}xﬁs ﬁlggvi‘; ﬁé 3{}1?14?[/5, ?O&é’% nﬁégr image
1di2ghna11423 1422 1426, and 1425. \Wen vi ew ng the

ven co unns uce ch f ows th ker 7.
01025ty a5 AP oo suitie o (R Gt B gt iy Tnage
efthgsti® ﬂelatdimgstdmr@ruatﬁ&&nu& Rl ket BYzneRO fieldenigioneructure
rows to 1426, 1424, 1421, 1425, 1423, 1427 and 1422,
ViRkatedy P& AYng praossdliemagnstic fisld epyissionsiucturen Refersing to Fig. 14b,
S&a1 dor@NEinStont 4190l WRSHA] ﬂﬂ@tmlfrx%} lj ﬁ‘%et B RAKELId emission
- code pattern while the third colum folTows the Bar ker
stizigigee A2k moningragnops the magnatiodield erissica sirnetuedydp2anin a direction
f V, o s 4@l t 7
L0t R fa 8 BRCRRATRTI 13 Qe i F Bl il ragneric feld
eamissonosirustura oitatede-902 3403csmovingl erest rhagnetiofield rehrigyioh sgructure

B b el Bl P St oLl B
5-15137 iBankasy Fe &ﬁ@ﬁteﬂﬁivttl?ﬁmlagbﬁkﬂ mrdsgsemmﬁggm 0,030440,40-bPspatial
t Tl
bt eiruon 1B g et R eb o BRngn Al ot br EPegagisgistos

NGT\thd pafidl (TS fdnt:ﬁorﬂddp[c‘ibfd ih FB0 @315k} B¢ borRistefit Wil€a diagonal from
direction 1404 and a spatlal force function 1438

rsQiot % WP epaial orrs funstisnd*ifagnetic fiel d enission
[0103]3F1§ Uﬂc%e%xc@s“x?ﬁ@iaﬁ(ﬁds@ff Rh&t ﬁé?& _inedion WusBi 11924 WhidGows are

direction 1404 across_the
reordered randomly in an attempt to affect its directionality characteristics. As shown,

the rows of 1402a are numbered from top to bottom 1421 through 1427. A second

magnetic field emission structure 1430 is produced by reordering the rows to 1427, 1421,
1424, 1423, 1422, 1426, and 1425. When viewing the seven columns produced, each
follows the Barker 7 code pattern wrapping downward. A third magnetic field emission
structure 1432 is produced by reordering the rows to 1426, 1424, 1421, 1425, 1423,
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mrror inmage of the second magnetic field em ssion
structure 1430. [0105] Fig. 1l4e depicts a spati al

wo oroea240emcti on 1440 resulting from fourth nmagPer/U82009/038925
field emi ssion structure 1434 noving across its mrror
I mge magnetic field em ssion structure in a direction
1404 and a spatial force function 1442 resulting from
the fourth magnetic field em ssion structure 1434

b ?4279a1fd01t49§ etieR Yicdhtk HD VYRR cblﬂmh?ﬁro&tﬁ:@? 1Al FRESERR, and sixth

1404 across its mrror i1nmage nagne em ssi on
swlummd@ notl ilow]the-Bgrken 3 c@é(p mttesn mmqﬂﬂydmémmgnllows the

245, S, GOk ML s o
ﬁﬂi@w the Barkdu¢ edddpatstrawtappigg wpwhrda &dqnythomum&c Tixld emission
4 t.h ding, t he | | f
BRI PR RIS BRI 5 3 ) AR
t fel Y@@hwﬂmtvuﬁvmgﬁhﬂm&mfolmﬁﬁ prodiicel derhtfolldwretht Batken? code

%code 1550. Ag such, as the mrror inmage 1402b
sPe} GHSVEPRIAS Y9t - si de, all 49 magnets are in

[0104FBigt d&t depictda spueialsordeintition 1A BE tesiltigg frbﬂi the second magnetic field
aut ocorrel ati 10 from positions

%13 curve of F\Aﬁ %.lto 4
19nission, strugpyrg, 1430 moving pcrpss igymiey geeee § t@Sd‘é oRg;gieciign 1404
ParAdy egliabYored linbGort 43 SbREUIMEREH e Is8MRd FhaghB®: AXld emission
code 1402a to the top of the code 1504 and the topnost

estrustuee b130 after pring dolgied raGampying tie thsotems risetianh B 04 pgeoss the
Lo infdife dr R <BLH SR rkROOniBRh dralhiaBgve Lhe same

ere as a magnetic em ssion structure 1402a i s
[0105k Figd Ifte slepisisde spatiak fatee functign [1440otsiuliing tileen Ewmthemagretit field

i f ..
AL PRI & RSl bl 2 i
| sektugoidesditsis, 140808 alaii] foolfunGki e rq:submgcﬁ@m thy fourth

addi n ' seven ro Q u that t.he.c

ol i S I Eh o Pl ST B, ovin it Hiesame

Cdlf&:ﬁ@ur@ﬂ laExass 1(s| mleror inktlgd ﬁlagﬁai@ gRld dml%mmﬁctu% shapes,
gnuts,. crazy etc.). can be created

[0106]c%lﬁt I hdepigrs teefelaalarypgnerw él&lfelo%ameasanerﬂve-weshde lock codes.

SRéfbk@ﬁaE E&ﬁgprsauudﬁﬂmonw@ dide IRk chge 500k prwcwgy stﬁaﬁag Sith a
mechani snms can be deS|gned

dopy of éhea A sode 1tBrnd thrmobyprdsingciae) lefinosd @é@lwgn% a%the dyécode
nmbga @bsthéﬁg&aoﬁh@@&% 15@0 & @ QichtiRRr € SSTRMhOSF &1@ Ox7 wd%tto the

and | ast colums of the resul tl ng structure. such

aleﬂnOf thgicodeide. Ao, asthe parorimage H@?%égieafr¢@§mett¢-ﬁlge all 49
a?e{? Qc%li@g)%?u%%ﬂé lﬁgcgdﬁr:iﬁg t At ReBfrel 1(91 u}\goc%‘%ig. 10

e ot si de a i mes ac
sﬁmn |pa$1t1¢11§rlcte 3uRmilady, ®7x197wotwayeslide hmhrede (iﬂ4 i projluced by
éa\?ig%g tive lf?‘otgtg%o%? 1[0%% g;'fﬁ{eoirﬂ cg%glgltogkﬁ %’f‘ﬁ? Jto% ol? \ée(:rohen 9504 and the
aoprood émc\es off thdn 7)chmde 14@ade tHeGd8om\Kf the dotid 1;5(14p fthe amhstrmtures

1150 g FEP B o 08 oS8T nerd Rkl B R sraptyrert 02 i
adidtfhen sidgnekide if will theknim Sl @fter with +49 while at any other point off
center it will be repelled with a force of -7. Similarly, one-way slide lock codes 1506,
1508, 1510, and 1512 are produced by adding six of seven rows or columns such that the
code only partially repeats. Generally, various configurations (i.e., plus shapes, L

shapes, Z shapes, donuts, crazy eight, etc.) can be created by continuing to add partial
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structure below. Simlarly, a hover channel 1606 is
shown where a mirror image 1402 is hovering between
womwInegeeti c field em ssion structures produckdI/Us2009/038925

accordance with the hover code 1600. Wth this

approach, the mrror inmage 1402b can be raised or

| onered by increasing and decreasing the magnetic

field strengths of the magnetic field em ssion

S&dde @ldduRs Bitb A etutedl %rd%ﬂ% Fip. 15.eAd iRl wsioBdtypes of locking

structure above. As with the slide |ock codes, various

cHpshepignasandssledigiedpe created where parti al code
[0107/PgU] APl AR IBWB@HM&H by @acf-h%% ch® BBﬂlﬂé’sCﬁl()Za side-

vari ous novenent areas above which the novenent of

hexrside ang thas rewpvisgfiedirstigd tasbesdumns of ithe| rasultingsneure. “as such,
ScIl &%&rq{qg%elﬁﬁﬁﬁ c&fbk Hgveﬁ%ﬂxto@?% ke@ﬁ’itﬁ{ ﬁia E&'@i e(l)x{lssﬁcl?lestructure
st rengt f e magnetic in the str re and/ or usi ng
ofr¢raront 6id§e@02{ 01.08] othergpide] B2 flend et sll simied welrieveori epatial force

. pr i u

BRI’ Q1° GnY o @38 sbi B S SR i HARGPORE 1800 i
r loweringAsves acinagnetic ifield énmisgen ammame paduded inmoeddaace m hover
a_res I RQ. netic eldemsso truc ure from

B R0 P TS SbrSoch, B0 e o b b fscet Hfopered by
tinﬁféaﬁt@ bedecreasingahe ahagheticc fielfl snengto of ahe magndtiz168d emission

depj.cts .an .exenpl ar tic field em ss .
e el S GG AP 5) 1R ol gHISES T e 1402 i
elliﬂvéﬁlhgi)ﬂetﬁéénu@xfolm@nkﬁ@ 2b1d &missiofXstrub@fds %&odub&ﬁ‘mc&d@dance with

W Il hover with a -7 (repel). force anywhere ove
sthe ey eoda 4690 p Gt tiarodch, @F JPEPT Ymage; lewg&ar( pe éalsed or

NEweRH &Y 1ifiAdasin¥ahd Qbleds gttﬁe RhgretE ﬁel%lts'fr%‘étw(ﬁ&h&ﬁlﬁg&ﬁc field
created using parti al dul os. Should one or nore

r FESiN stewstuibrlow pndrifigrisaggetitafield iemission giuitire abeYeervdt With the
| QL 8@ ddsOVarfiRie E@ﬂ%@tloﬁ@% ﬁe@em%ré partib®dode modulos are
em ssi on st I‘UCt ure 2b can be caused to npbve in a
csldpq del tlefi pleusture shewid tcamrcaiu@lvesart@la m@iepient greastgfove which the

%meﬁt oisJ]RWeHn% Bﬁeﬁ tlé)fi H%st%foﬁ sgrﬁétérer]@ﬁ?o can

magnet1 c strengt a e |n ase over

sher emgrohies vify cpmeol rafghe sﬁfqnw ofether atagnesic in Hee stucm ardor using

1&&5\f0110&| magnetic field em ssion structure 1402b wi ||

be propelled to the left. As the nagnetic field
[0108]ehgs]s&bcdnplsﬂs fathotarrcedarbnfd praducddtey plaing twe wodensdules 1402a one on

col upps ht night.b rovi ded the sane .

R TR ot pafipen Sy e TR KO, A4 o image 14026

{f&g%&ﬂo@ed harddd a&muEBﬂgQﬁHgﬁétrdM&émlgilﬁl stejomad &ﬂhwpmfw‘elé 1610a

eft e .structure,1402b r .he t

e O eed Py biing L ALEm S hehiexe R gl R A Raretion me
[0109]p1qg} %j &tﬂ%]e@fctsi iiﬁeieﬂlr%dldiﬁ ARghdlict fidd eMBsioh sttdtuet 1612 whdR2D mirror

cou en ave t elr rmgnetlc rengtns L.ncre e

clHI3ge mgereti 5@@%581%092@6% 1&5‘82‘?76{/% ﬂ&%%?ﬂcod%" ﬂé}evﬁr with

VAT (RipST) aRed Jﬂywﬁ&ﬂe QBSveltRe §tﬂ1€tu¥é rcr:m Prdvidell it R e ?&rﬁy drfented (ie.,

the structure can be varied to effect novenen

shaigiationle VirioppsoriRef sichisiEctugaran hegreated usingpagtiahicods godulos.
O§RuRidnk lof fhotdtows or columns of magnets have its magnetic strength increased (or

decreased) then the magnetic field emission structure 1402b can be caused to move in a
desired direction and at a desired velocity. For example, should the bolded column of

magnets 1614 have magnetic strengths that are increased over the strengths of the rest of
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the art would recognize that the slide-lock codes

could be simlarly inplenmented so that when structure
wQa2@2h24030 sl id further and further away from tPET/US2009/038925

al i gnnent |ocation (shown by the dark square), the

magnetic strength of each row (or colum) would becone

nore and nore increased. As such, structure 1402b

could be slowy or quickly repelled back into its |ock

| g ahdeffts oF Be BtaR! B512athe mPREticURId Bmisiidn StriciGe 19626 will be

code with varied magnetic field strengths for rows (or

cBiopeHed) toothe defie @h%leamagmﬁlﬁrﬁeld GBUEIOB rstiEefyred meNess 0 the left,

t glfccéiﬁ@%l:)luhﬁ’ls $b Akl Yight ﬁ’ﬂ:‘é?lt é‘ﬁt prbvitidd hRckar ianrféh%‘(‘sfrengths as

Vari ati ons of manetlc strenths can also
i pqivrenelél & dughe rthafmw émagam ﬁ@ldrmmsai@q dirgcturg|ip repegigdlysmoved

' féﬁ@a&]‘;w\xﬁ@ﬁ th smre IQO%WY&FISQG%CSWSQE ro?rwe% Igtruokl%' 11%12 the

plcsamane em ssion structur
1ﬂi@gtle¢scaiqmg| the p@tlm mfethﬂagnbﬁmatpdm tbp oheuicewre H02h aould ﬂey have
q8 glllcr éﬁ;av get{cas?rﬁn heoin rease{l %gl}s{nt%ln gPJqI}rgerlgﬁe)fb ot buern%mlzeﬁ downward. As
( sehbstazints mbﬂrﬁ}cat&hs gnnﬁel saﬂ@tmaﬁ/magmtsan nhwdtmcmmn l‘leivdﬂed to

| ohe. stre an a n.off .ali

PR Tk o Ry e aa o ik Tohnd 75 g bted i
Nthg ﬁﬁ_thIllcf tedgitize Mhas Sedslids1ock @bdufrs QOliilg B2 sintilally da@plemgnted so that
W Its mr.r L e net | e e SSI Oon

Sl stricaire Halh, i RC BiTTHPL S0, Githet B roms the, alignmspt Jpcation
[ @Adva] bFitBe didasqiiem),cthe nign&icesithathYofCadR r@ﬁo@r column) would
|ntended to 5 roduce a nagnetic field enssio

sbecare fose PIg ereaseds t A sUchnj@ptureo4e2ypand b slg¥lypr quickly

V\lfebéllekltbﬁclﬁhfoﬁ%rlodkﬁ@&ﬁom%kérﬁﬁ)lg | a€rSlv@WsiRg (RN lide-lock code with
tructure and a second weaker ck when rotated 90

r eqrigd imagnetis field strengtlesy for raye (@fa@hms& opisisle dhe plignesh location
SéJuW@aﬂEeethe Li%;le;s.]co o ci(%@ Q@ fb&ﬁ dc@l Y 2a66ns of magnetic

function a magnetic S|on structure
18cid Sirfmgdxs a;@ln alﬁg bwmﬂemc@edwerrrrmgnﬁtrmg glomatyrequirealt magnpts in a

em.ssi r I occurs when substantially
aﬁ”’é@gﬁ‘@‘?ﬁfﬁ‘%ﬁg‘? sa %trg@glilﬁct s the spatial force

[0110F Eigcl 7 dep1c8©4t whgnetigetd emissieh dtrecmlmsl 7@2 ®mptisihg1 méne magnets
18%1%10n&} suc {' 1’1\911{; erltag’ bnn(}nﬁrdo YectiOR %uctuF?] 1s dﬁ%‘ 1l1(ed to have .

SOMOR°ST e gro ate
oL @eakswatiai rfoﬁ:H bzsttea r(subatahyalarb latigred dndthaoe eelativelycininoe side lobe

r d, 90. 19a 19i depict the exenplary
n’“g Ahanyiry Tdo (F#%lég YStructure 1802a and its mirror

[0111] FiggETbNdRPRES the sf)atﬁl ebrednfusstichnl 704 raf Git maigemeﬂcSﬂah edfishidnhseructure

r [ting. forces produced ordance wit

¢ Bl St el PRSI il S Sion porcity | Jhe peak
t&c@@e\me@ﬁmﬁfanudmaﬁg@d 19a, the magnetic field

em ssion structure 1802a_and the mrror imge magnhetic

[0112] Figy Pacdepistsiag sxemplamyicgre 1 §0Boptsndeddo Rrqdysrctimagnstic dieldgmyssion
PERKufPRivim!a fir8f §RngdrNock when aligned with its mirror image magnetic field

emission structure and a second weaker lock when rotated 90° relative to its mirror

image magnetic field emission structure.
[0113] Fig. 18b depicts spatial force function 1804 of a magnetic field emission structure 1802
interacting with its mirror image magnetic field emission structure. The peak occurs

when substantially aligned.
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Fig. 19b, the mrror image nmagnetic field em ssion
structure 1802b is rotated cl ockwi se slightly relative
wo eoovhstopegnet ic field em ssion structure 1802BCEHOS20091638925
attractive force reduces significantly. In Fig. 19c,
the mrror imge magnetic field em ssion structure
1802b is further rotated and the attractive force
continues to decrease. In fig. 19d, the mrror imge
[o114]7RGN £8d deplcts@hspai1 F§kO Rundt UGy eﬁmag%{éa@ fitld eﬁﬁésioh structure 1802
urther rotated until the attractive force becones
v BYtepacting wWith ity greirror magnetie ﬁelﬂmlmﬁ@wt@refaﬁen Wpingrotateid §4°. The
S c r te sho oFig. 19e.
AT p LRl W REPE B AR R AL 05 el 4
[0115% Bigewheat1% piepict a& ¢xemiplagy nmb@actict field Shmisstinust@Stueansd®a and its

nmoved .cl oser and at ed towards I' nnment duci n
STRUFT G158 Paenel it BErpign airgptars gRoEIRaT ths Bl spptal Tores
i ﬁ@)ﬂﬁt&ﬂ %Sao%&rdhii’t% Vitoth&it vatub ABEhnRas A5 theRfLrwaidll 1ORfiR to each
ﬁ%b 199 ang]égh,and a peak §ﬁ3t|a| force

i et AT ‘3?8“5% mispiqn; gructiep 1802p aadh thy prpge image
n@lagitu& Rld dohissish &Rtk 8006 afeoatmghécppmwcsngaa peatkr@aﬁah Yorce. In
chosen and may_ be varied depending on the cod

efigt b3pedhe migrar tm%ﬁ@amgyeﬂqmg ﬁmwﬁlev Sﬁrmgé lﬁ%?@némt@ted clockwise
f kl?értlle%l I%Hltﬁ/%'t@ RheSthbtelit! Bl R Hedn Srubfife MRobh gﬁcf e attra,ctlve force

em Ssion structure 1802a resu ting
areduges sigaificomtlyp ehlkFlgph‘iCs the migroe émagphipagrietig eldi m@@n structure

t:
ai t ergﬁ%ﬁr{t/]gﬂo%be co hgg%‘ﬁ%‘wé?ﬁ at V\%t ggsgﬁ ng%gllg%sew Ifl r%‘lgt I%%d’ the
negretimegd m@gmbtle rfied ewission rsumturpdSQBﬂEastﬁlhﬁlrtpeaﬂotated unt11 the
f%g&é&f% f(Ir J ge%ox\ﬁ@ ?%?tgal? suc%qﬁ tltlllen ofrgag}?atlé P c%lg\'h mlssmn s ctures

|rec POws Used o
aarrplaasll}ds:patfatedl'm shpwhiial Fig.ot e Ga)\rene;h@mwdlnmnem ﬁbid emission

dlff t s woul b ers such .t hat

RS Mo SNTE b B ok HE STy b e Rbysl Woser and
depitat Hwanls aﬁg@ﬂﬁt |peocfubmg @ swdlisspatil fBice Ws tinl FRS 19802Re spatial
and 1802b. e netic field em

B dbirts PAG Ao E o Beea e ks fd L RLGed h Bigp g9 and 19
t didta peak kpeiaSloeceti®adhidves @htd 8nsd 8¢ indG929i. BREkbuld be noted that

etic field emssion tructures i ncl ude_ al i gnnment
B Rizcosign af I rqiation Vs anpirasilyehosen andimayds Verehdapeadingeiethe code

agmplbgedh |A[dlﬁﬁi@nil@t 8 nfibrbPindQ9 R fi Eﬂteﬁhssm%@ru&%qm% is the
may al so be included preventi ng nmovenent (particul arly

tramr ﬁﬁ}nasmetlmf@ldr@gﬁ@@n stryciuse §802airesylting in ﬁ"il aragtivespeak spatial
ORER. Athk WMRGr i [r;}g Blaghtit e et%[cf éﬂigﬁé'@muctuﬁeh pﬁO‘QBtcoﬁﬁ GRaRARy be

(not shown) cou to connect
seoded sugh élzat m@zahgnz@m the magnstiy ﬁcldpmlsston§w¢turasl 862a the peak

p§ Yo férgg@gﬁlg% g?\%‘%ﬁmg %} e %nhﬁ{lapé/ 9 h %er&gng (l)]let%lé X}@ows used to
ructures B ve Rt o or out: of I 'gnnen
andmﬁb amphmtie ohthalspatial tfchee pirgespongimgrio tl(eedlﬁenentaddxgumenth evould
| first circular
% rgv%é%g%#h tFacQﬁerr%rrs,o%’V sgﬁceég ‘Q’jj ?ur é’g%oouserng 2006 and a
[Oll6]sl%1goma depicuiwvarmagngtiefield ehiislon sottases d802% andCck802le One of the

hnqggsnlep J fze%o em?s(s)lrclﬁl ld(r:t%l%s Sllﬁf)]ilb t1nc%des a turning mechanism 2000 that

includes a tool insertion slot 2002. Both magnetic field emission structures include

alignment marks 2004 along an axis 2003. A latch mechanism such as the hinged latch

clip 2005a and latch knob 2005b may also be included preventing movement
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first housing 2006 can be inserted into the second

housi ng 2008. The second housing 2008 is attached to
wa@pooglizgBmat i ve turni ng nechani sm 2010 t hat i SPCT/US2009/038925

connected to a swi vel nmechani sm 2012 that would

normal |y be attached to some other object. Al so shown

is a lever 2013 that can be used to provide turning

| ever age. [0118] Fig. 20c depicts an exenplary too

ﬁﬁﬁm}l dhﬁothé"ﬁ{h tléﬁglﬁ'ehhssibﬂ%q‘ué’tﬁt%§ BfXleYalighhb - Under one

The dr|I head assenb 016 conprises a first housing

290 enent. piyQtimechanisnp peshown)acq e used traonyeco e Ave ptaigtures

TSR Al S50l o 3R0p 2O RN L e
r ioswrctytes teke @0@21 intoar owtrod abignmhdng utaectlmuiatsmot@m dbputghe pivot
g[gdngtﬁd% st %g%g-laggo he second housing 2008. The

ouslI ng ncludes a first rotating shaft
[01 17]2B1262théf¢1¢tsaaﬁ'mstrcut:hier oiagretic HieBldenaissemnbtructu?® h6usingh2006 and a

| d tati
SREPR 34" bt Fou o bR BT PN DBREY n hat e
t fist B@GQQQODO dai bgind&fl. infoQAd Sdcoid @ousﬁ@dZOd&p Thé Secdnd housing

U, LSy HSh I 5Bk ARSI NOFPAS, SR, ¢ v

f inedheniefi20$2 that whild abitialy b8@ZRhed sBfe lothRE6bjEdd! AlsdGhown is a
porti_on %@34 including a second magnetic field

ey 2P bhthatqap of used ta pHYIe turniae Kyerdge-cut ti ng porti on

[01 18]21% 22()%‘2!@.r Bibts%ﬁ%xénﬁlh@%ol ReembRP 029 IR UMY Mllﬂh&iﬂ ta§§eﬁi91y 2016.
first housing 2036 is connected

sTliled‘Ferh‘E?H &ﬁtemi»tmzﬁlﬁefomﬁgsea afﬁrﬁtsltouaugrﬁO%@dm;ﬂ hlh ama% The
SRELRE YN0 1Rako 24 dtes 5 Hrtfl ﬁeéﬂ%in@éﬁé@%b‘ﬁ(ﬁb S RpriA&a second

and forth inside a guid 6, where novenent IS
clenusing R0 By firbihoupeg 205]6 mqiuct@e rfised @uiden 2GR thai@rerqonfgured to

ﬂ@e ?@8%&&%\9@ Hoh% ot Qe ﬁéﬁs‘ﬁ{é §6d§ EH{: gﬁ;{g%?@é@sin; 2008

e i'nner cutting port
sigclodrs atfustsbtagngzmaﬂ stn@toetumuhet dmigh@ldgeembmom'hﬁhe second

S}?o%?ﬂ a8 Iesco HR A i bhedul élt%e i L kP Rousing
205X £ ¢

|rs e se nagne
eIﬂOésnabthestuoudhmrsmglzw&b is turned using a shaft 2054

011958 SR ek iy ds s PS5BS 20 hfind & Suter cuting

nppitoit 3032 nchtlingtd 65t peighdtict fidd @ufiglonCittubiufg 1§024tdn@ran inner

2032 is pro II,e owar ds the inne utti otio

R LA i Stiged e diekT SobHO0 sBRID 150, The
Cdtﬁétwﬁftfh qmﬁmojo32 Rempriges ta fittUusifg 2056hdvingSa b@hﬁg ¥dge 2038.
ﬁzfgfgﬁﬂ iuan t he .second housi ng 2048 so as, to cau

t

the
hopsipg egds commsdedivg sHgng shaft HiA8dpviag ¢ fig tbwap Pad 2042
h&h% seBorRPBRAP 8&92@ﬂssﬂt ROcAEEURE Mo SRR afld fortd R a guide
the shaft 2054 continues to turn, the first and
246 rvherngREsTA {5 contolisd; by dhespatial forse @rnégor&t@”dh%\ﬁ@h gnd second
Q%@tug Hblﬁkérlylssj?&f:&ﬂi%tu%ssl%lwg Qﬁ‘dj wt%f ey hh& c%ﬂn%rpomon 2034

tting portion 2032 is propell way from the"i nner
cqspmprlﬁ@ aggeaniddwusigp2048 Fhavmgtepmne edgeﬁoﬁheTWQndzl@smng 2048

is maintained in a fixed position by a first shaft 2052. The second magnetic field

emission structure 1802b is turned using a shaft 2054 so as to cause the first and second
magnetic field emission structures 1802a and 1802b to align momentarily at which point

the outer cutting portion 2032 is propelled towards the inner cutting potion 2034 such
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continues to turn at sone revolution rate (e.g., 1

revol ution/second) then that rate defines the rate at
wobkioeh24080 es are cut (e.g., in the cloth). As BUIOS20091@38925

spatial force function can be controlled as a function

of the novenent of the two objects to which the first

and second magnetic field em ssion structures are

associated. In this instance, the outer cutting

pfﬂﬁttduﬁﬁll % g{% 2684 ﬂﬁ%go B&é?ﬂbl ‘Fﬁé cﬁcﬁmﬁ'ér&{& of‘{l]lg fi 1‘“}9 ﬁodsﬂf@%ﬁ)% is

cutting tion 032 turns at some revolution rat

[ Oichty laFgeg thap(he shspidchapsing 284& sphsatoycansgché feo pml%edges 2038

t gaol t. t

A0SO A AL o B8 8 eRRKib B BEROE B (B, o). s the

fshaﬁt2064 epntB®eQ ta hurh,utle Migstaantli seeind maapmetid Gielfdi emhlsismn structures

1802 d 06 di
(U028 a1 b ek erame Punfadi et dl o SR gotigh a2
aprbbealed Smay dven He6Rndrauitting frelian2034. aFdrthetrorspifrbd shaﬂ 2054

em ssion structure 2070a. Th to on 20
S B fip e FPlHoS it U i AGR B} R tat e defnes
nmg [0 at(ivlfldzlﬁlﬁdi]:cs@% agi(@g, ﬁltthélﬂ]tc)tﬂy Fﬁdaﬁﬁhha spakifigfoRdk Miirtion can
codl n S. the I ISt netic | em ssl on st
1speegtro lids@caoﬁaw‘mne?@%mvr%mem iyt PRI oy ﬁléfl}ecte rst and
fdeBbridl AB3rRHE RIS EhidSib 5RuARES BreNRYdcRged I iis H9EhdRg tiRSouter
the second magnetic field em ssion structure 2066a,

agHiting norionP087 ean movesfrom dafi fgiriglt %ndéhwnerrf&amwpewflﬂeﬁ?dwms

effisSat RVoltibHatdr € 2070b having mrror coding as the
third magnetic field em ssion structure 2070a. The

[012013%15029@ dgpigtts ah exemplerg machine press oplropwrising g bot@y patien 2058 and
COR ngirog %g%(p ’lzgeer?)ﬁéﬁgg??gt?ﬁ@8 Eén‘?ﬁr&e&f ﬁﬁsbﬁer%g% ngludmg a first

portion m and top portions
20e&gnetis Beld ewisgion strhatere 180apasdvond tine206ch mctuﬂmgtao:pcond magnetic

g@{%@ L“?L}%‘%‘g g%c?&f} ks, %ldf agﬁﬁdsu}%cterkogﬁ‘ﬁﬁﬁﬁ’écﬁe‘f& RO {h r§ :ﬁilagnetic

unctions o
pleld sennfsxcma,gmeturez 207Gal d Thentes iportioat Zﬂﬁﬁtmrrqmswalsfest tier 2072

pressin f ,an terj.al u thati
OSREhE A SR neC¥erRB Pl St nuciis) o2k Rhvibd B pcipg as the
bﬁxfstt ﬁﬂgm]?tﬂie?ﬂ ed{isBnostructvee t18¢Rapar iegmai 26160074t Ihxeludmg a fifth
et I e en ssj on ctures pbecone m sal i .
St e S o e 2REb JBbe FEs: O B grSpipmagncti
d@dldl Ginfssidh saH&R| 206¥a, Gint RPihig tRPRATA indRidRig 78 sikihCihighei@) field
nd a second, part 2082, The fi

a first part 2 S ..
peamfm%at@w&sﬁﬁ&%obe PP R OGUES U AN maERee Fd emission

Sdubtetelf(zoNh erReRsdhdt 8@ tthird Bérs SF Beltdp Pédior Q06028 QoAigiged to
magnet s maki ng |rstﬂmagget|c field em ssion
@n

f
Seseive the éwztmaf Ph?rb@tt@te@s PE- 298 bottew and fn paEens2058,
SRB0 BRrDugAf cobPoedicH bik& anll b hErtivh 066 BREMes ARh&Y with the

(or stair)” has correspondi ng magnets maki ng

shattomcPortigridS B dhef spatial feme Swictionsof ﬁhﬁcﬂomp@n@@mgpqnﬁaﬁ magnetic
aﬁe'ﬂ Erﬁﬁgloﬁ r&%aﬁ%@a E)fegs%g 5@%&4 ‘ﬁ{a'te%af deg Hﬁrﬂ?ﬁﬁ“ﬂg’t 1%laced
dch of the't

structure er -one arr a genent
rjmwspng]hmt\m) rortgongy Gy dsmotg aither the bottom portion 2058 or the top portion

2060, the magnetic field emission structures become misaligned such that the two
portions separate.
[0121] Fig. 20f depicts an exemplary gripping apparatus 2078 including a first part 2080 and a

second part 2082. The first part 2080 comprises a saw tooth or stairs like structure where
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of parts that have the sane cross section as rotated

up to 360 about a center axis 2086. Cenerally, the
w@e@anto3do nventi on can be used to produce all BOF/1US2009/038925

hol di ng mechani sm such as pliers, jigs, clanps, etc.

As such, the present invention can provide a precise

gripping force and i nherently maintains precision

alignnment. [0122] FIG 2Qg depicts an exenplary clasp

gl [ a ;
D AR Tof S R At Pondind hished BRhing B oE T Tnagnet, field
rmmssmgstmgmg 2&8&@ oFhei sagpnd ppit ﬂ@82 geperaprisesfa sawdooth or stairs like

SR R U 1807 PP Rl s

fr'negndtleﬁeld simismoststrumura 2684bTthe isenimaet imegsefrthe BB0Bagnetic field

i ncl ude rai d 2022 t hat n
S bR DRRR 0B nk ot B oF AR W W tnb e cross-
Tdeeudnls oS parf3ahis hing tRddheictosa ba:ﬁorametateamﬁ do y60° hb@t a center axis
etlc field em ssion structyre slip ri chani .
- t Hepterallynt q*ﬁeprﬁ% B9, B e seh O ﬂﬁ‘éﬂg“i AL spii, pf holding
etﬁbcihﬁﬁlgﬂ sadhl 44 plikks %gﬁfclirﬂ}% Eter Ak sWA! the pR8eht Svefontc@n provide a
align or msalig e two magnetic field em ssion
erF‘ijiet&EWE%‘gé‘?rC? mél lehlea%rﬁlYM%mﬁ RRfisonplisnmsheral |y, all
[0122]SIQGt §(()j%aeﬁét§§rpe)[5?r&)ﬁh"i‘§' LREP mEGAnidR 2090 \"fﬁc[dc'lﬁ{geéjﬁﬂsﬂpart 2092 and a

nce wt present invention whereby a s

rﬁeﬁ@dﬂ@ﬂ%ﬂs e dirsrar A0 A derlidgs 6 irgonsins 3908 pporting a firs
@ﬁé Ak teﬁhsgi%h (gﬁtcl’c%rre %Qefénﬁ%&ﬂ %@ﬁ@l‘u&&% s%@(ﬂldl?l%usmg 2006

use as receptacle plugs, I'ng connectors,

cusnth 6 suppert iarseesing |m1agn1:£wpﬁeri@ emissionstructyigt dihe setoad mpusig 2006

I
taig%(l %eg{}gge%séié&a?gg tght&?? g&‘{)ﬁﬁt%? % ag{? 6%%[111@'3&5 2024 of the first
I\Imulsmgzémﬂel the fifsBhDsing 12668 rsoniﬂocassomatedcmﬂrasmagmtlv Eeld@mission

Seri al . onn nDst ny ot her t
STokis. i Hbe caekirry 2500 5, <A bs i 3o fle0RE aeFc, fiela
f emisorti@mictuixefdheadieyaricE092 3 aotoladignl esmrsab@dhammmagnetlc field
mat.i ng force. A? ﬁucq, in erta Qfﬁ gﬁronhcsl £ ol
PRI EneTLes 197 B sp L PedBhisR oo Be LopPBY.SHlh forts of clasp
nfaédhagisth©EmebehreRd ﬁﬂ\@ccefdaﬁder@xth the PadsérB iientich Widréby a slip

of a cqnnection nma orresp o 0 a desjred
g HERTBRIS 628, ber e @%aﬁﬁvss the, clgss meghgnispatgigte:  Such clasp

FHEBBEMPER, betuR&d asrw&atabrerpmg@ Finibih € 3dHnectb®, donfstEdrs Rolving
power couplin ere a first magnetic field en ssion

SRipipng t for é‘lrt %err Stegmy VEneni cempEssihle or aspmagessible fluid.  The
| BGioky & aﬂ’s%%ﬁhdé@l‘é RS B%n@d&eﬂelﬁbb@%ﬁﬁan%m) '@Iema)nmctors

magnetic f em ssion structure nmade of a series of
Snierenl @srlww@e(UéBD cenngeterscehaest gy pthgetyne of connector used for
gggnggltles according to the same code used to
produce the first nmagnetic field emission structure.
[0123 Miereripping ddricg desdribedrbove ah diso e dpscibaias agnatingdorse| esuch, in

S [

éeﬁg% eﬁé@ﬁ‘%{m@{ %p%gatlg)é? glﬁs ésbt?lrtg Q§ gro(\’/ (ﬂed r%:ﬁm&b E‘naﬂﬁ%f(o?cger l;)/eéween

ranmlcctrﬁinci partsroy as pattiefta coehgction may e«zt“rezsymdema de:pmti gharacteristic,

ptlme Example r g dresa}rtegel&péc%n&e I%p[ger?n%r n(t)he invention is applicable to inductive
pic

power coupling where a first magnetic field emission structure that is driven with AC

will achieve inductive power coupling when aligned with a second magnetic field

emission structure made of a series of solenoids whose coils are connected together with
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conserve their fields in this way since the air gap is
so large. [0124] Fig. 2 1 depicts a first el ongated
wa@reogae4s@l nenber 2102 havi ng magnetic fiel d POT/ES10091038925

structures 2104 on each of two ends and al so having an

al i gnment marking 2106 ("AA"). Fig. 2 1 also depicts a

second el ongated structural nenber 2108 havi ng

magnetic field em ssion structures 2110 on both ends

éol&'ﬁfés %béé)?dm%ﬂ)ethgﬁ%@%cﬁ Jséc?{odprsaﬂc‘s, gtﬁeof‘rstsﬁlﬁéfféﬁé‘ 'ﬁ@ﬁ emission

04 and are configured such that they can

astiugiiedd Whemnatadignadhthefickds twill glpse e retselvesusdtica nﬂmy are so close

P Oeh sy 98 EERRT Bpg D, ik il [BHRP RS Fefiy consere

eporegaedingy nnmlcuvw conpledenyste@y’ Opvleapiecas e rather lagge aifd cannot

t n S 2108 wher eby

f%ﬁ‘rs&gné;@‘ﬁ‘gfgldgp"g‘ ISS‘Q‘I% ‘y&’g alr %‘r 0 s pairs 2104/ 2110
[0124pFig. 2l demnm'ja fifst glongatet stmcihnaﬂmsmher(ﬂiﬂé ha\pmnmlagrﬁlhd:ﬁeld emission

e b2 T o PR L oo R R P Bt R R EF an

eFigS31 also deépitts hueand kinghed snatiralaherbee 2¢08 Rivimpmegnetic field

2114 to the str tur I ass nb 2 11 0 produce
Ty SEYeRyER ) éy%e %is 25fe gt fidd emission

t feicm@Bds| 10y atd?2 ﬁe&ké c)bnﬁgdir’ed §1whrtﬁdt ey LaiBe BiRdned to attach the first
structures such that thgﬁ dlsquage is. a function of

14 tegengheirustisal merphess P Mt Al Per Kign2d THdlie dgpicisire structural

NREEELy 2( 1D i‘ﬁf:lu&x'ﬂ? twd Bflﬁﬁe lﬁ'i*& eloﬁ@aﬁed AFudRkal intendbdrs A1 b,@ attached to
| arger the nonen acts as a | ever.

s@f9aphathe f@?@qﬂc@le%ﬁéedaﬁt@cz«aWs}n%m 2EGhberely f«znram%gnetlc field
Sérﬁleﬁ&ii Etﬁlcnﬂ@g%f 21032119 LR éllyﬂe& OY8S 2PaRQhded hlébver E&ﬁel 2114

d% to use torque is defeated because the nonent
ahewmg wr magnetic digld eppipsion wipetuges| 1802 thayere fcpritguigd; te align with

QG0 nﬁgﬁét‘c' t?e“cf"em?s@i%ﬁ‘ "Ah&uRt 146301 {Ioh et&?ﬂ MREESA: Phiikl 2114 to the

struct nbers I n an array. orce i1s
pytopral assemblyt2d 12 teeproliust aroerddetruganal aseapidy 21 Me

[01 ZSfé}gn%?atlfyatgg ablmzs gas&lg ?]191%' goxhe?at@cf lgggq{e{lé &Hx%{urés%{léhot!m%ﬁhey

arran
rmgpngageas :ﬁ ﬁmbmblmﬁthazstpmne satsrlyx cicatee by mpemmes lcmd éy ¢t moment
stru

de_a t
St el che e s e Bartifel WREE PR {Tpeer
aw&emMcﬁseparatd seasEreddit phyishrelle conaedel i i s@ictirallmember, as with

FRe Farestineb P wE Ak & HRNEB e e hirBudt T iy ams ar

nfecaadal s réR#sabiks nfghified Wth 24chd@Bitichal Y&RfatOdtrudfufedytindeted
electronagnets used to roduce a na%netlc field

Vit ggichmaldngmpers jp an pg: Ihg FE% I8 pronqriionpldo they digtange betyeen

SIR§RBEN TR Beb, GvHeteStblu® I pR&oRtibnaf tb Yt s HiRe ARSAET Als86kh, under
wi th an object thereby causing the object to

N aIpIgeEnt, the gnagpeticdfiold erpigsion steysiuges ;92@12 cRYehrugtural
t é@@enﬁdlﬁﬂ%‘ iRiade aethﬁl?ﬂgr RERENGh bﬁabﬂﬁ%ﬁ%rtngt% lgéé’al%lg&é 91|t lglsgﬁg%ed

surface as seen via cut out .

nib wedee ft asprimld @rdwasszm@ledbmmvp@d wiguatural asseblyo éndenayiogher
Cﬁ&h@&ﬁenﬁﬁ@lﬁggn%f'fcp feld g&ﬁsi@ VRIBRIALS cR)I o fn%fur& gmné thechanism.

[0126] Figs. 22-24 depict uses of arrays of electromagnets used to produce a magnetic field
emission structure that is moved in time relative to a second magnetic field emission

structure associated with an object thereby causing the object to move.
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shown having four table contact nmenbers 2208 each

having a nmagnetic field em ssion structure 1802b t hat
wowwbd24080 at t ract ed by the el ectromagnet arr ayPCR082009/038925

Comput eri zed control of the states of individua

el ectromagnets of the el ectromagnet array 2204

determ nes whether they are on or off and determ nes

their polarity. A first exanple 2210 depicts states of

[0127]‘ hg Qi REhiLRNPUMRL bS02AhkvEYE 8%% GRE st AT @l@cﬁdﬂxa%ﬁé&earpﬂlenm
he tabl e contact nenbers 2208 to attract

swg?éh ity purfapeaseice vie Gretipie t @n thetabdes 303 ds mpoveanang platform 2206
le 8 .
Q%Efng ZaE ge%Ltdon%rfhlﬁé (leﬂ?c? et bgos! @g@?moﬁrlz&? BRtform 2206 is

depi cts ferent states o _ o
eﬂhewn hening fietr iteblacemdact aROwers @230$ ganhduving acmagnetiq field emission

t%g: @Egﬁ}a{ nggse taaga?éfi %g 5 é%%r‘i)ﬁq n%ﬁg?al%zz%m Cg}?r}{)&tl:rized

er en

crmntrels phmieti stgtes @f tihdivideg na¢dtromgredtd of ithes slectronsagnet cartaye2204
Per. Lhe.two exa ne skilled

cSek Pines el el BrTREOT o o BRR RS HER k] ° Bt ppamote

M1 6 degibys stites afxhe elzaﬂﬁndgyeticamyy 204t doafigired ta&amsﬁe ohéef the table

electrona ne

of the net i arr 204, ..
e} ARHEr 2o L B ol i e B S iRgng 0 e
I xﬁﬁgﬁﬁc ficlaemaside @@rﬁuﬂureykozade\rsea&ﬂdexmme ap Medepidisditierent states

the flrst cyl i nder A magneti c em s

sl tlectomsgpRsiciagray, ﬁi%ﬁwnfés‘ers%w GHE e P@f Wiarmﬁrnber 2208 10
2R02trdcRd (PR! BV htd ¥ dFfeRIANSLbkR O HRCRR oM greiél €drredmiiding to the
An array of electromagnets (not shown) is associ ated

vinegpetin Held emissign stpuqtyigl 30223 Bar the iwapamplesl qng sikiHed injthesart can
Ckd B thal BR4Ab1IARH A NBERbS ERERDe MR e %Hu[ ﬁbie%Oi By varying the

credate a noving mrror | nage nagnetlc ield em ssion
statercafthrecelectrommpgnets af the qm‘gn@@gl@tw pregyP284d ssi on

[0128ﬁ1F ﬁ?ﬁ?%&%@r cgﬁn(?eﬁr tzg(ﬁcsthgﬁt flgﬁgrstharpa Uﬁ‘c? }Ililﬂ erf2'3()4§£on§tamed

r optiona secon
t loSIdmhatﬁest r:ﬂliralt:r 2/3@2t @ mignetiefidd dmésyion nm@rture 33)06 i¢ placed around

opLi T

AR R b %0 S 65 0 Legnd UBID. an ey o
paimtkunragheby(nbh shosdnaem assovigete it theer $ea9ilda¢ylmdera23ﬂ4= |(pr optionally

Mtern oring that of.the
o et e EReL 72 e U P FalTo o B i gl e
gma@htm:géld redﬁiswﬂ3&20tur¥h@wh&httl&frﬂaghrﬁt1? Bdmmﬁslionmg‘ucture 2306 is
wnward in tinme s S 1 the ILn

250 5 ousRat AEL e e o SRGenell e sfahed St 2304 o
aﬁdite?iﬁ[aﬁ% tcoﬂngl Qéco:ﬁp\cgmimatz :2)’33&1 (oheptidna By tmyﬂirsﬁxfyagdeneaz) The
or e on C I nder C e cqntr ea._Vvi
Jhagngtic; hﬁﬁéegm&r%r h&reanEes r%ﬁ% ok 5 3 pprpﬂléceg by the
e QGbmApRAD BirhyCatdinteA¥n, tAh-SI10 aﬁ’cﬁﬁﬂ'n% afow 8 pErt@n mAdorirg that of the

el ectronagnetic arra% 2314 t hat corresponds to a track
tAgnetia fleld enissipnetirughire 2X06r arannd the &ifst (cibinden 2@ Rbe pattern is

rthvQ ImbVIRS QoWRIRAL inCriht &b dasefEI SO I??heS hfs%' Q:S'Hﬁd:ér %302 B& rotate

used to novethe first cylinder 2302 backward or
fepuniarctpclsyvise-h ést sugls Khe sjtepd) andh direstiae Of swaerseiit fof the first cylinder

O hy ' E‘. SR98EH | Gl bé! AnflledSi@Nststh ' HGhAESE th
738305 355 U " gB 986! o ! nHEISUR"SRL T A S5F the
electromagnets making up the electromagnetic array. Also depicted in Fig. 23 is a
electromagnetic array 2314 that corresponds to a track that can be placed on a surface

such that a moving mirror image magnetic field emission structure can be used to move
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[0129] Fig. 24 depicts a first sphere 2402 slightly
| arger than a second sphere 2404 contai ned inside the

wo peost2®pher e 2402. A magnetic field enm ssi on BCT/USL009/¢38925
2406 is placed around the first sphere 2402 (or
optionally around the second sphere 2404). An array of
el ectromagnets (not shown) is associated with the
second sphere 2404 (or optionally the first sphere
Ztﬂg%?rst%n&é? 923()2 Hadfard F %&8@ 5:? éﬁeeg'actkou LR Safhe code shift
novi ng rror image magnetic em Sssi o structure
t appwdarie mmglﬁagmm:ﬁﬂd ehigsiensteusiunes 2308,231 Urand 2336 i s

[01 29@1E %r %ﬁ g %gc)‘;ss ? I%‘ élgeg% )2 p%‘gH‘Z‘/ % 4%; ;ha? ths%E 25@9 Te l@g 4 contamed

t in51t1dn mefeuaphbrs RHEY. A MAet(cd'relcbgmsnmakthyndeM%l is placed around

sph 02) h ic fi em ssion structures

B0, ohe 2008 G TBAIRIY el SHRoRE sBrE Gt o icarray of

ae_rlécﬁxymﬁgndts (et dhown) is=a§lsbb1.atea rdtht the) Sezoncséjth 24p4a(dr eptionally the
rroring t magnet em ssi on

il Sitareo2 83 ond e et oo (cprolles 16, GV, 3 Ovipg, mirror image

PRhdrRtie fitld eBaA sffﬁétmﬁgo AR Bagnatit Bl eBissRA strlcture 2406 is

cause the first Sﬁ%ﬁre 2402 to rotate nterc

adactesh Refsdo cause dhrcHrst sheresyfde SaomB I PSR 2404 o
NRKEITRIMLV fto HIE sdcbhd bpliRRN2AR @ QRtidrlly tthe file GPige 2402). The

sphere 2404) can be controII ed via state changes of

tHagnstiecfield nagirsion  ERGIHES u%fmé‘h 24dPecindoRfiheprioguced by the
ad1E @b mathesie arq'%t & thltAtn LBR ELRFELOIRANG b Daddi 4r91rror1ng that of the

nagnetlc fiel em ssi on structure coul d extend so as
twagnghipifieldetmissioy struatire 2406 fasevad ghe dirstrspbere 2482 Hiedpadiern is

S r 4 t e t
SASPRERNE Eand B2l R e, EL ISOADUBAR 48 1
c@lunnemldcmwb andvigkwargl 4s dichetbe seead azd duregtlm@ﬁmcpdemeat)@é the first
i t

20 b ot 4097 Qoche CLIATRAORLI Tl or o
eeletnofmageetssmalting hlathemdmtrmgagmgm atayc Alsehcte dhmat ﬁ&l ebagtromagnets
structure ca used to ve

SRR e Pl B T P Srd 0 o SamBtgover he
sdmrfﬁée(sammﬂ&aﬁﬂat slitomiestint] Bpheag rPE0R, 2404 ehc:h thid (86 imdRement of the

Syttt oR07 (€2 Seqond Sohere e i i sonEllen M FroyfplesSrdsfops glong

slﬁ@mm@ @leect AR gaREtEL larmgy 2843 4dn \mwdsmmuﬂldﬂ af @t 2404 that
mag netlg field emssi

tructure ause sphere
CAIOBI O\ sk RRGAT D PIagSsh p BT aﬁ F¥d tﬁ@ﬂ oy magnetic field

[did0dn fhidfire & e/ uRBRG Blove fis spiRh@ D40 baRkivAA R fOafDon the
wr apped back on itself to formeither a cylinder

(teack asingtheespe cqdesinif peproagh ghewe with égﬂsﬁeqseﬂeﬂd ¢pisH R fructures
3408 C3 M0 Carld P12 WL By ITHRIE S 1166 JhdwiPhdvihePa Bl %fe&rdlﬁ@ga@uc array

correlating surface w || achieve strong traction and a
Hilda aed ¢ secogd iclpsirorpyenete asay Ahh#borhiehaeuldrentplymagnetic field

de%){lks‘f strnilred Itos%ggegsgﬁ%g 5?;(?%%“%;1@ 'bgé(rwaﬁf {l’%mrap& i?xrtl}{e cﬁfhnder

correlating sur e gear-|1ke opera
[0130]TF7ige @52 edehist d-cduvlatifgsuriaey beihg wrdpped baakt ¢ro tﬁselfotp cferm either a

:)«%glﬁfelr g(glgé; %vh%glﬂ abs%h‘]-:rg,oasfl%lay co?n%’ya? Bélggacﬁgcg stﬁltclrdnl: th When moved
relative to a mirror image correlating surface will achieve strong traction and a holding
(or gripping) force. Any of these rotary devices can also be operated against other

rotary correlating surfaces to provide gear-like operation. Since the hold-down force
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non-slipping rotational accuracy. Correl ated surfaces

can be perfectly snooth and still provide positive,
woeow9ak40po tracti on. As such, they can be nmade PET/ERS2009/038925

substance including hard plastic, glass, stainless

steel or tungsten carbide. In contrast to | egacy

friction-based wheels the traction force provided by

correl ated surfaces is independent of the friction

f

Seglﬁlﬁlggléebg% S?oxjcgethés%%%xjs Q:gn ‘ﬁ@?&ﬁdsizlg%g?ﬁe@{%d aﬁﬁ‘%ﬁﬂ Qe positive,

snonfstippisg rdaionekeacwaey. ngoradiaed stbﬁ@@dcaorbermghélyl smooth and still

traction. erat .ed i pdependent Victy f

R B TP RSLRHEE Y e R g iy Btance

undedmghend plaseict glesa) stsinlebsasied oamthgsier carbjslei de odmmt to legacy

131 t t i th lind [
Bt WP U T RIS AR VAR G o
neRél efrivtimy fosdek dRgva@n dths trabdionb @hesd rand | the pradipna Eldface and can be

i ndepende of _.belt tensi can | ace
I8 ilghEaton suedErae: Dtiens e ieaAboly Bl er st traction
ahaok %b&hﬁéd MAeSIndERBAT gravitP %rmxamﬁe in bvelgmldm Eshd@ap iR iding
application the npving belt can al so be the

csaﬁ%vlaiem‘?gersm%@é @rfae?s Bd Y HPBIE BOWRvi ces t hat

[013 1]%@‘%%&5&% @bithdt '%Gthv’lﬁ@@ Ifhder i§ i A8 fGANVAYIRIL, BBh theltiaction force
nount ed on a novabl e vehicle in the manner of tank

t 4aB Re sagde ety srongand stk be aen-slippive aad indepandent pbbelt tgnsipn. It can

CI@ 1 @el frle gzgnpc’lbl rtf)&ﬁ@d PExibR b@ﬁé’ thQﬂ‘ ar& H@ed%ﬂaﬁ‘ %béo‘ilhél& o Qlippage is
aces described here. [O Fi g. depi cts” an

al?elﬂmtﬁqét iy @ negyp complax tappltch&nn ‘Shhcmmmganhi @n apR. be| the Fpreelating

C der |
B MESRUERR R ol A FREOELIE, KU ey o i
croounti@lr ot |20 cloviatde volickoimethe omemenioff | tanko Itrleachl ﬂmlg itacan provide
rﬁe Opmi ggblg%%cthon tco a tcHgglla %}@S %Susr' r?,gen r?g:tg %1%% Y& laggﬁl]%g r&thr&gsurfaces
skﬁmﬂkmhae2306 Thus whereas in Flg 23, an
net i

. h L. t .
ors2Ec55 BS80S B o A Ja S ot
EIB0S hhving 5 fifsufipiectic ZBAZnMigldneSufue\23 06 and wiig tameditldclavise or

el E@aag%(ﬂ%bhé Blofan for"f"ea‘agg P ir“)aége%ﬁeﬁﬁd emission

%u@tﬁfmoﬁ BbFifg WRMbCLod BRI theSfibShadietiatitM caRRPhattictas 2306.
the cylinder_poved down the track I ndependent of

f Pl Vasieds in §igav3.13 clpgHomAgNEHC AR WasHhited dn figg do £ayse forward

r@‘bﬁcl@%r@l?ﬂo@&ﬁelﬁ hedfixed thigctic fidl@bmi¥BMe diriturd 2968 Values provide
across a ceiling, or in _any other desired direction

virachoh apha prinpings (esf. haldingyr foyeer ag icpiinger 230%és fusaedaby another
fﬂ%ﬁﬁlﬁﬂ (9% t&?hqm ofl 1L ?or@é)bv%ﬁ:lﬁ)rerﬁéﬁﬁ rsﬁl%'ﬁinﬂgll}I Dfastant as

spatla e al %netlc d em ssi on
she Gedmdqrresovettldewa thsr teagks imdspenribrg of fgtiomar awty 49d could therefore

Cb%rﬂ%&[‘ E)qnwatag 0 jl:%t e?o%ﬁ{ ao?gctll tfPeIt nﬁngd uég w‘ﬁﬁee{cﬁgk( a@e lh% %} In any

I'nder an e romagnet| rray
tolhem dasmedcxhlmchon within the limits of the grav1tat10nal force (as a ﬁmctlon of the

weight of the object) overcoming the spatial force of the aligning magnetic field
emission structures. The approach of Fig. 25 can also be combined with the approach of
Fig. 23 whereby a first cylinder having an electromagnetic array is used to turn a second

cylinder having a magnetic field emission structure that also achieves traction and a
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cylinder having a magnetic field em ssion structure
that al so achieves traction and aholding force with a
worRewae4080mage magnetic field em ssion struct urBCT/US2009/038925
corresponding to a track. [0133] Fig. 26 depicts an
alternative approach to that shown in Fig. 24. In Fig.
26 a sphere 2402 having a first magnetic field
em ssion structure 2406 and being turned cl ockwi se or
C .
o A ¥ o B BB LRI b s s PrSponding to o
nirgckor coding as the first magnetic field en1SS|on
[0133@%‘ éu%%lﬁ nglc%%% lte&?{rfge api%Eo%Eﬁ@c?P}ap JFRV% in %Al'n% In 6{381%626 a sphere
fmﬂaﬁng)a ﬁmmgmnd fnhl\mm stribteref240€ ahdslmn@tdmed clockwise or
gnet1 g em ssi on s f % 2602 v Iuestgrp%a
t YREEr 8ﬂ°‘%(¥1‘&‘* Y gPTBpiPHG ‘(’1 B% di Wgpn ppgastiggtield emission
ssmhleuuﬁe mfhamﬁg lifrovesbding aamlc&hefma@ehaﬁelﬁmnﬁsmog struaure 2406.
St Sfrcsian Pl TE RS TOREE D U WA A cavse forvard

| dtddaa@wd@ Rloverhedt! the manseedsncgh@gﬂeﬁc/ field @meRich dirbdiere 2607 @alues
be used to noyve an object ggout a track thaé nove

up
aPTREfT tractiop 3a< a gripeing a(lng hogiing) forghgs FRfRer24e s ﬁu@&g by ‘another

%E&iﬁﬁlbrﬁ r{e?" ta"ihcﬁoﬂ) hQ‘hE igRppif %rcé W@ulﬁrréﬁ'ihlh alibspdn@hlly &ns@nt as
(as a function of the welig % he obj ect) overcom ng

tthe sglisa 2402 movedden ihectraki lgﬂﬁpﬁ@deﬁhgﬁ &ictien for grayity and could
etﬁh%ﬁ)k@& wkd %W@ér obj%c'? MWouhgghckdfidtndvad %@9%11'7&\!65@ 4 c8iling,

first netic em ssi on structure 2a and

s@e@my ni@slre@l dme@ticm veithins thie dimits oof thetaravitatigeDigragtpsohfunction
|

h(tﬁ':ltg% %{ éf tgg gbjﬁ%) @vc‘erﬁﬁg qggﬂe ngtt(a?{f%aegt té? a? 1%% ma;igngtlc field

aengisdigpstngtufesr c& cybndst ¢l 6sishsboen 2adng b dirstovegnbtic Keld rechission

o{trugtﬁlr:ree\’\%ét’oga f{;(ﬁ%gfn(ﬁ%ér{égg glelgneéﬁf_sm t&f%?&?@b@ Qthiacllll have mirror

arodmlgge mapetioiieldendssianr ssictne466.i As Suck Itlmby@mrk gigether to provide

hPP s PR AT aN b bea TR FAE T ASder 2416

f\ivﬁipireaﬁbﬁsmgmmeﬁtructure is in contact with a second

o13o{BRTR Sod FRL 3 o O Eam S Sy g e B isin

2t rure’B703 Werkps abdiRd haé BEMdPERBODScR tif a eHuble Girdey portlon 2704 of
corresponds tqQ a larger gripping force. [0135

dht dirvi dpaspetica Rl cAURIaNGITUGRITG S 1§ (oBfeFleVy |an9§°‘§19r‘7“%ﬁ5‘§“° field

| ik SR ude @g@%'vﬁ frhﬁiog ®R0in ?Sésofhesﬁl’étl«'ﬁiagﬁe@icOﬂ'bldirbmlssmn
obj ect (e.g, an athl e e's or astronaut's shoeé)lthat i's

i SHueHEsel 02 0Ap sichi BiF layees pertien 37 Q4 difecthy eaieespanes ) aglptgaigeripping
sgftace regardl ess of how the surface and the magnetic
field em ssion structure are aligned. Essentially,

[0135]c/m alésraative ppraeash Sorwsing @ chrelatingdurfase intodwerela magnetic Field

?égﬁ’}l?s%pl s%xglbt?ge)r ocr:x\é%ﬂ%lbféc?@.@, sV &h1BR's tdr Qétro?lglft sesh@et) 140 is intended to

partially correlate with the correlating surface regardless of how the surface and the

magnetic field emission structure are aligned. Essentially, correlation areas would be
randomly placed such the object (shoe) would achieve partial correlation (gripping force)
as it comes randomly in contact with the surface. For example, a runner on a track

wearing shoes having a magnetic field emission structure with partial correlation
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as it conmes randomy in contact with the surface. For
exanpl e, a runner on a track wearing shoes having a
woragnat4080 fi el d em ssion structure with parti aPCT/US2009/038925
correl ati onencodi ng coul d receive sone traction from
the partial correlations that woul d occur as the
runner was running on a correlated track. [0136] Figs.
28a through 28d depict a nanufacturing method for
pénegaﬁg Qg RAR §0ﬁleftlla€t#dj1 &R Ip@RiaPLdrdfalibhisfat vJamdchgur as
28a, rst magnetic fie em ssion structure 18
ctbﬂpmhmwvg remming oneaycopklaieddiack-dual  magnets is shovvn
( i
[0136]@%{"’!8% tfn%%l? TRYE %tga n;r@gnﬁf;atcﬁlklng Kb R $rodulefnl MagnbR field
semlsmm steudtaes. ngnt Fig. §&area divsti mggnatic tifedd feinliss'tonnﬁlgnmtei d802a
SRR R Y e St e ek e S matria
Q&OOe(et@,mmy fiatiis @0 hdcoime asédohé magmanig fieldi emissitnestructn® having the

this ul d inst be t.h t.emper at ur

BPE SRRt B R PPEetS S0HaT St o SFUg Ighee-| fF Fig. 28b, the
cfortbiadneti t Matekisl R8OGE hawgbehi Gedtédk!td @Bl €ati® ntemperature (for
str?cture 1802a and IIov\/eglatlil o There fter, % The

AR FTREG R c THiETIE < b e sperature

meﬁaﬁagrféné inRteiliaP DBDA 119 Theht brodht! i€ cOHtRR SVith B8 Mt thietic field
first nmagnetic field em ssion structure 1802a and

LrsRiasins stEctrEg A% 28d afleved ipagobt iThervaficey the ferpqpprgpetic material

WB06Y thi®s 'JnsﬁJe sa‘fhenﬁlgé}%hb Cﬁefld ‘:‘ehﬁlssﬁ)ﬂ" s°tﬁicﬁ1?e %kgklﬁfey g, the first
as shown in Fig. depicted in , shoul

dnegnaee el ewipgign eﬂltl'u@tuﬁ’aﬂ %‘Maafmdzmaleb@ magnciaed éerromagnetlc
GHEtbGal .t2§6@§>e¥>vﬂ HiEilnd rﬁ%‘?x@ﬂ@ﬁe@&‘ QIPIS%SH stg&ﬂfr@%ts sl%v@lﬂntF'E 28c.

magnet.l ze erronagnet | teria t" too wl .
t Ak depinied meFigafideshanld ansither derionwigoeticsmaterial 2:860a be heated to its

orti q : L . '
RBRE ChipBRngs it SpdIP sk i ofilch ROV g romagneri
ahatenial aﬂﬁ)(lbe it reeext detakn‘ omthe} Ufagmtlu i ehigenaism’umbﬁum fropehtiks of the
n1ss% struct% t &errona q %erbg woul d
gaegrgtived Somenctic pareral 2002 pVIOLIY sho T 285 |10
[0137]f A hlekrieative sicthod sbmamﬁadtmmgtal moapaetinfidihemisdon smngmcefrom a
erature and t ect

terial
B SR ERGE Py pa R SR e Bt AT RrerHP SR DR PR
lrmgmtﬂ souifck ﬁicgudn@ oﬂkﬂe&l‘)&“r(gn&gﬁiaﬁcﬂdatéﬂlzﬂ lkglthe Wugie teﬁﬂpeilihmllé okl
cation e subj ecte e .a constant polarit
dhersbieeighirationt i dainete Pt Wb T agosh, e pleade et o
g 1S Béa‘t/e@ W&l@&é%ﬁkb MREtAPmAVRYsuBjebred By B8k ea Wnstant
cool ed. [0138] To produce superconductive nagnet field

Jrolaiity errha¥e a golarityvatied ia dmeeg 9e o ¢ heirespestive §%~"r? locations as

SthéHet HEfedpldoite frozen into a super conductive
mat'eri al w thout current present when it is cool ed

[0138]15kq myeruce supsrdopsiucsive magnse field sirecturps 3 soyelytpdmagnptie Eplid emdssion
tslﬂ%ctﬁtq:q’l'c;d @g&i ﬁ’ézeﬁ !ﬁﬂo 5 E'lh)%f g@ﬂhéﬁv@ rrla?eWﬁf v%ﬁl‘?c%@guﬁeﬂt I?resent when

nagnetlc
it is cooled below its cr1t1cal temperature

[0139] Fig. 29 depicts the addition of two intermediate layers 2902 to a magnetic field emission
structure 2800b. Each intermediate layer 2902 is intended to smooth out (or suppress)

spatial forces when any two magnetic field emission structures are brought together such

31



structure 2800b. Each internediate |ayer 2902 is

i ntended to smooth out (or suppress) spatial forces
wob@o/1aty0 t wo magnetic field em ssion struct urBGT/HRM09/038925

brought together suchthat sidel obe effects are

substantially shielded. An internedi ate |ayer 2902 can

be active (i.e., saturable such as iron) or inactive

(i.e., air or plastic). [0140] Figs. 30a through 30c
%Qtvédéﬁ)b@ efbd€ar¥ 'sn?d/éianﬁéflly%lﬁ elddd eABrlﬁbx?&tdia%"layéi‘ PYoRcah PR active
view, respectively, of magnetic field em'ssion

stiewtaturplle 9@b@p irpNAr ngcfaves(ue rauerdilastioheat si nk
[o140 ?rjoﬁ'thf%‘&gxg 300 Brdd Etéﬁiédﬁ Ehﬁ 'obﬁ&ﬁ&h@g §§Hn and afop view.

rising wre col
hlaspenfgvebo nﬁemagnetlb éaldgnesstm strmstuls (2860b liaving@atrrpunding heat sink

SHRAA SN S BB Lo 13h0B s e

nlaglrems) crfll 8002 llraygrgectqnnedtorelbaﬂse'mossmmsmh; ifdicatr s dppbed from

U%Sd(g s‘ﬂ? g‘gﬁ%eﬁf g rﬁ‘lﬂfelssﬁq%e g alf%gSS%b ;t_f? yat Sél}lﬁ Ig%?fb%(;()é()t prevents
Smagnetswfehe Aaghidti¢ feltl emansioh etr&mil‘elf&)d‘n teaclﬁmg"mhem thme Iteaﬁxémture

e the wi.re caq 300 at u
pverf it G e sty 1 Moo S pjson i, @ curent
SdaR boe apyslic@to Konhéctoraedda Boamas c@@e tlbavmdmiﬂcmem to ieatupab ki Curie
control over whether, a given netl c fi ek(ﬁt em _ssj on

semperptyree  jGenarally- orrigs Peeh eét sige ang{pr, ki Wécf@msmé can be

t iSedity! reﬁablé: ebntRX 3V Whetleh 2t &3 RhgRAD GO dMtisstorbthuBture is
coil, a nichrone wire mght be plated onto individual

rwbiseted to egh A or abgvg, th%@lgledfé@p%r@@rea rFossxangfle ipstesfl of embgdding

Oaf whe Edil, 8 hicRRinde Wife HPgm?et ;Sl&teé bith shaRRIRPmAgheRl r UCt Ur es
102 and a second pair of netic field em ssion

[0141]slf1g (e derists 30 olligyg prejeesion ﬂ@a biprdtt of magapticaficddierpigsion structures
dﬂ%ﬁ %gd i sQond ﬁp8f" ﬁa%%gc ﬁ?ﬁ %Hgssfbﬂ' s[rﬁatlreg@ﬁﬂe%abﬁ: hé\}iﬁé lqagnets
magnets) IS

em Sl On Strubtures
aind:imtect byrdashed linesf iAdiode dmssmnd pais tof oeguatie fighikbenaissiprestructures

r Q : i d
CGRRA G ShadhPBY T Al Tndehet T HERCE G BERHLE nere the
tmngnmsgtrﬂsnot(shéwmlvduﬁmssstemded 3¢ provide rowlt)’s ﬂcOﬁhe hx&émwtatlon of the
S re to of . t h irc ren
(ep St Rte BlmasRay helRmsishafpaies 3l Uehh cRig showhfare top
S\tldSWEC ol t}féSc@lﬂlﬁifermds 3fl the. firds arkh ﬁﬂbﬁndsiloigg olf:| infaghetRafi¢ld @mission
net | e uct ur es a . .
B0 S107 ST 3R By e Sl g et Ty Spigsion structures
sa*mg MGes ) reBEREt Smith Gilmb@raatReavelp 145 (286 6RBkkeDahignefs when
neti.c f el d emnm ssiagn struc{_éres 3104 t hat gﬁ\éi ﬁl
rcé? feg éP;I g é@@%d RAIPE fmagpeticeti fl,eygq»synsﬁgqcturqs that have a
WBRERIY IABRINGhSer of ¥lattvRiySsidlIOUh® wehit®) M8@ietsS PRYritRik figure, the

force for each of the two pairs of nmagnetic field
erk spagial Brge fer each of sheopvopairs 91 megagtic fighdemigpian structures 3102

'ﬂﬁ\‘i’@‘f@éf are ttllﬂeesagfes tIﬁ)WE‘?ér ik dﬁs%ce@%) Rnd¥H %ﬁlﬂ?thmgﬁédc%elds
fields of each of palrso magnetic field em Ssion

sifreaeh of &g pairpof mqgnegg Gigldserpistiemstiugturgs 3192 @néétl 04 substaptially
ﬁgtg%g% § ] d% Md &‘0@) arg%fﬁ%ﬁndybn tﬂg st?étné‘l%rbgttﬁ% rﬁggngg Gnd the
area over which they are distributed. As such, the much larger surface of the second

magnetic field emission structure 3104 having much smaller magnets will not

substantially attract until much closer than that of first magnetic field emission structure
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area over which they are distributed. As such, the

much | arger surface of the second magnetic field
WE@Ri09424980 st ruct ure 3104 havi ng nmuch snmal | er neQEsR09/038925

will not substantially attract until nuch closer than

that of first magnetic field em ssion structure3102.

This magnetic strength per unit area attribute as well

as a magnetic spatial frequency (i.e., # magnetic

rensr qﬁls mBSetid r%frteng@l{ ?)@1) uﬁ@%r&eatﬂﬁﬁ% Léa v‘%ﬁsdsgy magpetic spatial

structures To neet requi r enent m%fl

t fwumynée.i ¢ nhdgoeti emr@és per unitrages) uarebe 8sed o slgsigib etructures to

. t y it
Sllﬁgétg & récgm@l%m? a]f’(ﬁr e%;g%l?, t}wﬁ%&‘gﬁéﬁ&f&g@%&{i% Qufards3164 can
sher dnstgueém i Hagle 'signifiame airagtion’ for@enif aafirigen ot betwechahene (or in

b RS SFudES LORIR e Y RCREIRN FRET SR trey e
oqupstitiatly t yélbdek eltagetherd ftmreli;odyednaihgs @af Qtohﬂprbwhdnﬁ@ the
such as etti n caught . i n wee
St Bus e oy il Sh pEoL iy R 6 g setting caught in
eweusé‘dnqmegmﬁmasyre 3106 rrade up of a sparse array of

| ar ge n%%netl c sources 3108 conbined with a

I
[0142}{1gptip dspictsmampanetipdigidentigsitoiiuetues HPe anats élpé’g%gsgarse array of

alatgd MEBAStIcCWolifde £ 1B [cbAbinbdTRER aqﬁrg@ RirhBer b &th&l1e@ MagHdtie Bources
structure woul d be provided b e Iargg sources and a

r ¥ 8Whershy aligomentwiie a BB image lﬁygrleﬂeﬁel mission sygtere grould be
(ﬂﬁ@gﬁéﬁ g%’ ’th@%r%\;a%lfr&@ dndS£ rélgklt ordd %ulﬁlﬁb pltobﬁeél PyHRE smaller

. ron&e rmgnets achnl eve a Si gnl I cant
aoprcast Generdlbs @e Wasrtha egse Mithnijef Dlac e largem (igr, estrorger) magnets

f’eﬁ:ﬂ@@@ ;fréﬂlfgérﬁtaﬁ&gﬁ‘oﬁ }%@d@ (8%%%12%@&? ot 2 regtglc ?e#éﬁtl(gﬁc distance

I's characteristic, combina fuctur 6s havin
nhgneniller smgnadss B@f:aud@ bf thiecharasterietig tchmbinationak structures having

Cﬁ%ﬁ%ﬁ%?@.\?&s toF tffe? st?etnét\ﬂ? chn Qeago aﬁ'l}{@edt(tﬂgt «%feégt?\)e have two (or

orce unc I ONS®COrrespon f'erent
I reme} spatidl fomg Migtctionsstorrespghdiisg emhb dyf&dent Kyels o mxglgime tstrengths

f | d t ht
e R T R I R T
fSpatSdl foroe EN@HNE ofithd dilofgespmbgrls & dlrsieto fenpape and Sheo bpatihleforce

PG G Pl Painciy A Hagae Wb 06 ERBOGH g sptres

vié atbvedilosPaidugh tégRftee aff wWhich ithN§patidl fohe fihdtiots 6Nthe different
Si, zed magnets w || cambi ne. Referrl g back to Fig

Firsd RaERets pall sembine o Redirring packde FigratjRethe sparsg airay of stronger

CREREs 08 i Btfed IshictCmBt §Rak 8bdifte WithNa thiltdr 1?&? ¢ IspR&Carray of
sparse array of conparabl e nmagnets. However

rigripatebls Taagneisartiewever theneunahesjapg polarityeof thmkl&r)(l e., weaker)
RAEE S 1 Foddh %qgll&gd Lih ik Sflers Hietwb gné’m%l& Qﬁls&&ﬁ)structures

rmgnetl c frel em ssion structures aré substantially
car@s@vsmtgeélwme togetherntlepninegneti¢ Breecofghe sthalles manaty can overtake

sSuc E&tfﬁ er n qélf ?Slkgl dShﬁltch Qf-erttf%x Cglﬂﬂ)glﬁ{n 9 Bg ta§h1§§leg at some

rum w eve
dligargn betw@st the ¢wo trhagndtigdieldeagmiediorcstiuicigted. e\msscsil ahgnment can be

rSM&edulgyet?le sfa‘gng%}‘I %ﬂgnéﬂ {Zﬂﬁ%@tcmctgcrt] olP the two magnetic field emission

structures can be prevented by the weaker magnets 3110. Similarly, the smaller, weaker
magnets can be used to add extra attraction strength between the two magnetic field

emission structures.
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provi ded by the stronger magnets 3108 but contact of
the two magnetic field em ssion structures can be
w@e@gantoed by the weaker magnets 3110. Sim | arP@T/Us1ve9/038925

smal | er, weaker nmagnets can be used to add extra

attraction strength between the two magnetic field

em ssion structures.[0143] One skilled in the art wll

recogni ze that the all sorts of different conbinations
[01430Ond"RANEE ﬁévérpgwﬁi rédoBhig0 thak thE Q@tsgﬁs Stf’“alfﬁa?en@ cofBingfbns of

i n varil ous 0 achreve desired spatial forces as a

f megneisdrviog Ch%qremtsacngﬂm andegweigaied tin yariays yraxs deachieve desired

b [ I SS E

oS L8 TN of o S 320 i e 1 maperi

nfighdh temiissioa clruetured.  [Hor gxam]pie,ng sinfilar apgrred eattzact ayrepél Cquﬂlbrlum

I 3108 ht h

RIAEEs ERRVE) b EEb b porke WP ol G s ogetner

cianthé nattéroa(;meﬁgneﬁﬁ ekl ?hsdomMcmm 3¢04. r Maéwmer, rmglbmhﬂons of
{ t ke

SR 58 o ST5VRED ey ST AR BB S

FusdneR 3100 6f Fi@ 3 bsitayl d1E6E uridofrélated imagiitd. | Furthedginé, 2Re skilled in
onless tractio

t h lib I f
R b oo had oEh U ngbles Lob et LoNLS8S ALASH ot
tRB3FRS t&y@ﬁlaﬁmﬁ&l £ R edhdigics BN HRf erif)Sye@XBNMRLAF ¥f the
dr awi ngs pr ovi ded herein. For exanple, the magnetic

foxemplaghidganings provided Jiegdn.of Fom éxq%ea SR enagnelin digh jepission

Fit@cturd of ltflo I@ﬁleFé?, Rbdvet nSilg SUCRBuldRcohRGir&IA 6K 89t the spheres
never cone into direct contact, which could be used,

fasvereopmepnte direes coptartlich equid beowredder %‘alnple} @i edsice frictionless

[Qﬂiﬁgﬂnts':' g 32 depicts an exenplary magnetic field

em §sion structure assenbly apparatus conprising one
[0144]dFig rAdr depicit @0 rexemplene Mag®:2i0 2fi¢lth emissicn sghid @ssefbly apparatus

: et
péoﬁgxhgi ggeg&n Sre %Qc%ﬁpﬁtgfge%%gggf %b&g ic{l#agﬁsolg g&gl g%%gﬁ‘egs 100a
%GGOOWHI@ firsﬂzﬁhﬂae@ndl pd.l@ﬂﬁleseinte magkised holen32QY i @ agiport frame
ra0gs gt SRR A iErois 3R R on ek b e Bpvige 208
demd i insefled imtte holednsion ammwwmtm atcwdamgweh laclesired code.
t th t

RSl vttt eSS b A
tWiEe 1€ bfvn IRdAett ppIR| devize 308 alldwitg ﬂféX\tachlﬁh Qw&&% 3202 to only

wher eby net fed into vacuym tweezers 3202
iAeyede ﬂ?%‘ée"&g é@oﬁf Pigfshy & magnet 15 fre IBO0RCHHIY %@Zﬁéﬁé&n}mm

| iRsidd 6 Ge\h& 6M§gﬁ@@%% ArldaIvBb A9 Be USId 0 pRLL ﬁ‘i@ﬁﬂ)df@frame 3206
Al ternatively, holes 3I2)O4 and

(11@@@ aar?éhefwdee@ @ rra Pdternrti vy diolgh a2 ¢hind mrangth i 100a and 1005

té@ﬁﬁ%@éth?é%@@wﬁére@“va@bﬁn@ fbdrY §20212 Gh hit@Rative sl kdbl would
screw theminto pl'ace. A conpleted magnetic fi

eld
Sseenibpy igte mdaces Ankerapletes imagestici fipld-psgembdy 32 @FeaflSaniﬁplcted in
gflh % epNAY|Jue aﬁﬁlf&%@@?&ng@ﬁ&t‘f%%ﬂﬁtﬁ Wréezbis %VOWIQCC more than

ce nore
one magnet into a frame 3206 at a time to include placing all magnets at one time.

Under still another arrangement, an array of coded electromagnets 3212 is used to pick
up and place at one time all the magnets 3214 to be placed into the frame 3206 where the
magnets are provided by a magnet supplying device 3216 that resembles the completed

magnetic field assembly 3210 such that magnets are fed into each supplying hole from
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one magnet into a frame 3206 at a tinme to include

pl acing all nmagnets at one tinme. Under still another
wa@eeoangwsent, an array of coded el ectromagnet SPGRUR2009/038925

used to pick up and place at one tine all the nagnets

3214 to be placed into the frane 3206 where the

magnets are provi ded by a magnet suppl yi ng device 3216

that resenbles the conpleted magnetic field assenbly
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[0147] e dﬂélctﬁra ylindari23@2 havingsa first poguep fieldgemisonuiyres2396 on
YL bindae oithQ %}rllﬁgﬁlj Wikr@thE Ich@ pABANAbFis rdgehdd GXItARS Aund the

structure
cylinder. Beneath the cylinder 2302 is an object 3302 having a curved surface with a

slightly larger curvature as does the cylinder 2302 (such as the curvature of cylinder
2304) and having a second magnetic field emission structure 3304 that is also coded
using the code pattern 1402a. The cylinder 2302 is turned at a rotational rate of 1
rotation per second by shaft 3306. Thus, as the cylinder 2302 turns, six times a second
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the outside of the cylinder where the code pattern

1402a is repeated six tines around the cylinder.
w@emedr4e3ds he cylinder 2302 is an object 3302 hep@I/N§2089/038925

curved surface with a slightly larger curvature as

does the cylinder 2302 (such as the curvature of

cylinder 2304) and having a second magnetic field

em ssion structure 3304 that is al so coded using the

cqd god%g)%{tﬁ{x 143804 %he ﬂ_rglem LHiOH88 eRSidn Et?ucItLHE Q?(QS &i{th@cyhnder

rotati rate of 1 rotation per second
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can result rom sone, sour,ce or .ener
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magnetic field em ssion structures is a whee|
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CGenerally, the present invention can be used
aeeisspadios logatinn ené opientatigneoyes \tisrepf thsaens q’rulﬁ\@l{el magnet¢ field

O&ﬁ‘lsﬁé EEH{C % dAs?&cﬁa%ede@ﬁﬁ' HRSSRCAAL & o:%eﬁ %h@ﬁno?@ lthe spatial

magnet | em ssi on structures, re each
rrﬁvmrfemtmpfaoﬁthf: umagnétisrficiibémission strusturesceanibesorfralled over time in

c&% With & m%»k%gen? %%tﬂt fuh&ﬂ)ﬁg af %ﬁnogf ! Bﬁ)cé)s@ewl%h may be

[
re objects and
controlled in an open-loop or closed-loop manner. For example, the location of a

magnetic field emission structure produced using an electromagnetic array may be

moved, the coding of such a magnetic field emission structure can be changed, the
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corresponding | ocation and orientation over tinme of

the one or nore magnetic field em ssion structures
wasmoaz@sed with the one or nore objects. FurtPEr/ns2089/038925

the spatial force functions of the magnetic field

em ssion structures can be controlled over tinme in

accordance with such novenent path functions as part

of a process which may be controlled in an open-1oop
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CHmBges: A LBy MG SRR t éﬁmﬁér@gﬁar@tﬂb $500Qan be used
structure 2414a (and optlonal 2414Db) y sizing the
nas\Painpingsjesice. (e g., a sphere or a closed cylinder)

[0150]3.5? @esEhﬁe‘ﬂ h@fé vﬁ’Jtl'c\fﬁldSe‘ﬁﬁésdnSstlﬁahﬁE @éd'\ﬁ%rbcﬁlcé‘d’%itﬁlﬁﬁf desired

e cy ar apparat us 3500 can be used as a
hartngerhént of:lylragm:d@ for efsnigigihield sources. Such sources may be placed against

each other, placed in a sparse array, placed on top of, below, or within surfaces that may

be flat or curved. Such sources may be in multiple layers (or planes), may have desired
directionality characteristics, and so on. Generally, by varying polarities, positions, and

field strengths of individual field sources over time, one skilled in the art can use the
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cylinder, or gas cylinder. In a sim/lar arrangenent

cyli nder apparatus 3500 can be used as a punpi ng
waelewbast03§ 0150] As descri bed herein, nmagnetic PCEUS2009/038925

em ssion structures can be produced with any desired

arrangenment of magnetic (or electric) field sources.

Such sources nmay be placed agai nst each other, placed

in a sparse array, placed on top of, below, or within
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Gener rmn whet her ~si ng
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fluid, and gas connectors, and other purposes where they could be configured to have a

basic property such that the larger the ring, the harder it would be to twist the connector
apart. As shown in Fig. 36b, one skilled in the art would recognize that a hinge 3602
could be constructed using alternating magnetic field emission structures attached two
objects where the magnetic field emission structures would be interleaved so that they
would align (i.e., effectively lock) but they would still pivot about an axes extending
though their innermost circles. Fig. 36¢ depicts an exemplary magnetic field emission
structure 3604 having sources resembling spokes of a wheel. Fig. 36d depicts an
exemplary magnetic field emission structure 3606 resembling a rotary encoder where
instead of on and off encoding, the sources are encoded such that their polarities vary.

The use of a magnetic field emission structure in accordance with the present invention
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fluid, and gas connectors, and other purposes where

they could be configured to have a basic property such
W b@v/124080 | arger the ring, the harder it woul dP@OEUS®09/038925

twi st the connector apart. As shown in Fig. 36b, one

skilled in the art would recogni ze that a hinge 3602

coul d be constructed using alternating magnetic field

em ssion structures attached two objects where the

rﬂw&ﬁt dCorf bR O %&ﬁ’dgﬁghoﬁfdr I iHAS YR p?t%lems of conventional

interl eaved so that they would align (i.e
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arranged as curved spokes. Fig. 36f depicts an

&508frpl ary magnetic field enission structure made up of
hexagon- shaped sources. Fig. 36g depicts an exenpl ary

NBGRPIdrE afpliBhtdns BF B8 ir@Bntih! Uct ure made up of
triangul ar sources. Fig. 36h depicts an exenplary

”agi‘et#og'iugﬁﬁ Sgdméé#ggt %t ructure made up of partially

over | sources. GCenerally, the
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Wi t Bi Comp@iey aliimeM@n&intro] thadhinds.eni ssi on structure.
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em SSIC&W tructures

o oo e oS PSR SRl G,
based Sealséarifood sterager ol . Gyroscope, Linear notor, Fan
not er .Scaffsi@i@gsi on measur enent, precision timng.

Conputs%ﬁctmﬁqrggél&a{msg&n&{)gsl ?r%?g%n nes. Li near

act ua i on st ages,
gonf oﬁ@f@?gonsﬁi“‘%’r"&méﬁ%ﬁﬁt( 5%yl i nder sg t ur bi nes,
engP na¥all styicheest(studs, Bavsls) stghilpeisgerilingatredfal s).  Seal s

foref M@nﬁﬁ@ﬂﬁ)@&es forSoatkf ol di ng.
e Furniture (assembly and positioning).
e Picture frames, picture hangers.
e Child safety seats.
e Seat belts, harnesses, trapping.
e Wheelchairs, hospital beds.
o Toys — self assembling toys, puzzles, construction sets (e.g., Legos, magnetic
logs).
e Hand tools — cutting, nail driving, drilling, sawing, etc.
e Precision machine tools — drill press, lathes, mills, machine press.
¢ Robotic movement control.
e Assembly lines - object movement control, automated parts assembly.
e Packaging machinery.
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Structural beans, trusses, cross-bracing. Bridge
construction materials (trusses). Wall structures

w@ saadsi03panel s, etc.), floors, ceilings, roofBCT/US2009/038925
Magnetic shingles for roofs. Furniture (assenbly and
positioning). Picture frames, picture hangers. Child
safety seats. Seat belts, harnesses, trapping.
Wheel chairs, hospital beds. Toys - self assenbling

toyg, _ ' .g., L ,
Y3 \9&1?@5%1 %%gﬂ%%?%dnﬁplaﬁ@&é efc€ 9 egos

magnet] c 10 . i IE al.s - ‘f%}h“ ng, nail driving,
dri PI iERgSUTe Sofiteod sysisns. Pregisign hydraiflictg chi ne t ool s -
dri Pl Tpection deviess g, windpw sleanas ghat elémpsrbadding). Robot i ¢
MOV @ MEFHs/Liquid flOW rate &sitredyktigmb,| duesvork, objtitaionbmesteytems.
CONL T Phoor/AtddWREA b R F s D phce bR GAEDLAD
rmctn rlg{n)é \F?atl | gg{glger s.- for btl o&“ié lobragog% | 'add.er S,
etc! @OF e 151 duicksgsssmbly home torade, Sheligrs-o i cs .
Tr aet iGae brich cewdqas gate (dagiprersiy Child safety 2ats datChe(chitghiroof).
bui bdiGighing biiaars] $hpeibdotfdlaaps.r at e control syst ens,
Such gl Sl Bt gl ) Svstom. | Door o
ool R RS aRRRR S Bl EREEE naco
shePt Sefes, safequescriptionrirug ¥Rregfoor gat e (dog proof),
Chi bd Gadkadaptugpdiciradeabmimetaidlifishing negfcyab cagdsot hi ng
but § OSergPRBRYRARN — FIndSRAng WA WRIve GRREASH. door
fasteners.  Chil.d §gf et dlew ces - lock nmechanisms for
appli 2@8@%’ SR8t s, O’Qt‘%h.ee S$tes, safe prescription
dru§ M@W@b@le, spepkeEk capt ure/ rel ease conmerci al
fi s ppliedtions mrspireageseals, grippingyplacentoe agioomts tokiohidktand).
fal bi NehaRLieigitB4Rd PRY Sred) bonve AN maSRUEN & B8ntrol.
fr on %s% %% SorreTation cocl\e/:ls & a%PeI?:P Quit %I?a?éac:l’fe(ar{stics in silicon chips.

e Use of correlation codes to effect attributes of nanomachines (force, torque,

rotation, and translations).

e Ball joints for prosthetic knees, shoulders, hips, ankles, wrists, etc.

e Ball joints for robotic arms.

e Robots that move along correlated magnetic field tracks.

e Correlated gloves, shoes.

e Correlated robotic “hands” (all sorts of mechanisms used to move, place, lift,

direct, etc. objects could use invention).

¢ Communications/symbology.

e Skis, skateboards.

o Keys, locking mechanisms.

e Cargo containers (how they are made and how they are moved).

e Credit, debit, and ATM cards.

e Magnetic data storage, floppy disks, hard drives, CDs, DVDs.

e Scanners, printers, plotters.

e Televisions and computer monitors.

e Electric motors, generators, transformers.

e Chucks, fastening devices, clamps.

e Secure Identification Tags.

¢ Door hinges.

e Jewelry, watches.

e Vehicle braking systems.
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Applications in space (e.g., seals, gripping places

for astronauts to hold/stand). Analog-to-digital (and
WO R@e/18B8Ga) conversion via nmaghetic field conP@DUS2009/038925

Use of correlation codes to affect circuit

characteristics in silicon chips. Use of correlation

codes to effect attributes of nanonmachi nes (force,

torque, rotation, and translations). Ball joints for

progt %lﬁtﬁlﬁ%ﬁdo bouhesls, hips, ankles, wists,
et c. |nts robotkﬁ?@rqa. g@ﬁgtstkhs Jmye
al ofig %gﬂ’fﬁé ?58'6”% neangd A P ARIREC ReEBHICE PR e q°PY
gl oveBeadrgsdwheelhaxies] at ed robotic "hands" (all sorts
of wedaankledtecletatess. t o nove, place, lift, direct, etc.
obj ects coul d use invention).
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l o o cont i ne oW .
e TROR o Byt R0 ot Bl P irbt bt may
Clity igde by Mege ltillel i deurts pmagaly if llighf tieki fotegoiny eeachings.
drives, CDs, DVDs. Scanners, printers, plotters.

Tel evi si ons and conputer nonitors. Electric notors,
generators, transforners. Chucks, fastening devices,
clanps. Secure ldentification Tags. Door hinges.
Jewel ry, watches. Vehicle braking systens. Mgl ev
trains and other vehicles. Magnetic Resonance | naging
and Nucl ear Magnetic Resonance Spectroscopy. Bearings
(wheel s), axles. Particle accelerators. Wile
particul ar enbodi nents of the invention have been

described, it will be understood, however, that the
invention is not limted thereto, since nodifications
my
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be made by those skilled in the art, particularly in
light of the foregoing teachings.Clains 1. Afield

WE@Ri09424980 system conprising: a first field enPGHUSIN0I/038925
structure; and a second field em ssion structure, said
first and second field em ssion structures each
conprising an array of field em ssion sources each
havi ng positions and polarities relating to a desired
spatial force function t@%imgorresponds to the
relative alignnent of the first and second field
em ssion structures within a field domain. 2. The

1. fA?iegaems%o%'Sgaerﬁy%sngﬁpﬁg; claimil, wherein said
posi'tions and sai olafities of each field em ssion

a festfietteenuifsi@estductem; shdarray of field em ssion sources

are .determ ned.in acco n |
o s SR P B SRR splohf 8l e BERY sBlkGures coc
comprisingi amaday offldemission sbuates bazh dinviog positems endypdlayities relating to a
. _function i.s j.n accordanc iL,th at | east on
desnreérﬂ;@tl?li fgxica ﬂ@ﬁ,‘l%t?}gﬁogﬁs&?%% tglfhe 5?13 ive {gnm ng Pg tlhrg] %gsg Ialgf"séa{:ond
field eh@3foh s@R@ureORhih @ fiald dogagi one of a pseudorandom code,
a determnistic code, or a designed code. 5. The field
em ssion systemof claim3, wherein said at |east one

2. CPeridiPerRfoPdysRmOsTRIath TEWRdréin 84id §6ions and Wi polarities of each
di nensi onal code, a three di nensional code, or a four

field egnissionspurrof caeftisid ray ph Heldieanisgion sPW IS Hygfl gy accordance
with afledk BhelcorMgbShac&RCch fiel d em ssion source of each
sald array of field em ssion sources has a
corresponding field em ssion anplitude and vector
3. d’l‘ﬁeeﬁetlc’ll a?isgi&ﬁ 8/t 226 QEHING Gt sk Bnd ddfreBSH fuihion is in
spatial force funct on, Wwherein a separation distance
accordgnteweithnatidast dng cede. and second fiel d em ssion structures
and the relative alignnment of the first and second
field em ssion structures creates a spatial force in
4. atieoficddernissivtsy stesificldn Spahérein siid atleast amecdode 5.t east pheof a
field em ssion systemof claij erein said spati al
pseud?%’?c{cogl N ﬁ’ﬁr‘i‘egeggl ast%lc ((I;eags rao%egigg%cp%ﬁ%\gt tractive spati al
force or a repellant spatial force.8. The field
em ssion system of aime6, wherein said s i al e
5. cHhe R BnEY0h SR fut harfhARf aed ol PRl B oL O
dimensSipadl céde, & ovEimkhdicial eude\iiree Sldhehsiohslgbdegocla foac dinensional
field em ssion structures are substantially aligned
code. sych that each field enission source of said first

field em ssion structure substantially aligns wwth a
corres&ondi_ng field em ssion sourc

6. £ The Grl@pmissp HYis Qfclaid, woereipicacty eld %mig%'“g S 06 g@éﬁiﬁ
array (?)P; ﬁe&iiscg‘%iggti% solREE RlsR dAtPosdiRg fidll chREieR aplitdde ddagtooNe
direction determined in accordance with the desired spatial force function, wherein a separation
distance between the first and second field emission structures and the relative alignment of the
first and second field emission structures creates a spatial force in accordance the desired spatial

force function.

7. The field emission system of claim 6, wherein said spatial force comprises at least one of

an attractive spatial force or a repellant spatial force.
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produce energy, used to transfer energy, used to nove

an object, use to affix an object, used as part of an
waeaooetoson function, used to control a tool, PCEUS1009/038925

make sound, used to heat an environnent, used to cool

an environnent, used to affect pressure of an

environnent, used to control flow of a fluid, used to

control flow of a gas, used to control centrifuga

forces, used to 10. The field em ssion systemof claim

8, wherein the spatial force is at |east an order of
8. n"ﬁgrﬁelctmsslmswmanf clatve 6 pubekeis prid snataltforice eorvspends ko gpeak
I
spatial § ﬂ)lrcg %) [dee?i‘f&iosg?tlx% Eoglz ﬁr!q%)ﬁ %ﬂl‘@ﬁ] s@& ﬁ"ért: £ﬁ§ rﬁ%i(gnlﬁ gﬁl%?sg:oen
structunefs aseasuustannaﬁy aligned shchthas sachrfiekk emissian sourse bEsaghfirstfiald/

oo 4 e G GO R s S0 s

field emissiog sturtay.st em of claim 1, wherein said field domain
corresponds to first field em ssions fromsaid array
of first field em ssion sources of said first field
9. ETHeSRlDémiSdisrigbldmeficlatlne b adlidreig sald tﬂmusle‘cma dk ot leabtdne of used to
em ssions. from sai d arrq¥@of second fi el

producE ST B3} OGRS SFY 8T Gt QBB BT a0 epised a

part of B @ufol@liéh fRktfoni @Rd /&b DbolChsal 1 thakedoeiidy Iusbdttdﬂ Reat an
relative ali nent of the flrég:and second field

enviroppensgysghtosopl A ey senmest, usad fp plert PresireClaBSpyrqnmeat, used to
contromé/v@ BEN il aksBd fo%ﬁt%l%\hpcff adhs, uSRIStb cOMR] Bdntrifigal fForE &t used to
second field em ssion structures. 13. The field
en1SS|on system of claim 12, wherein the respective
10 %Wém@%xﬂ y%ﬂéfﬁcc;f cRiin 'SSWHE?&n e spRB &8I0 & 18RBAN order of
novenent pat unction, t wo- di nensi onal novenent
magnifude fes§ tharcthi peakopatipl quee\@hqm sadritsst gnd pecais/ Bgld pmispign ffructures
are no{#@&ﬂtﬁﬁ%/ %ﬁ’gneg Q&hftl#a? k'gld%%siﬁ)'n%guréé/ %sﬁ fﬁgt fﬁkdaénm;s]r&r structure
ereln respective novemen unction
substastiniiy rligessvitit a ¢opmsgonding fiekd eallz*.snmsamrcmoﬁﬁai@nwnééiew emission
tru function, a non-linear novenent path function, a
SIUCW Gt at i onal novenent path function, a cylindrica
novenent path function, or a spherical novenent path

B o TH G T B B R L e e

emissiOmVEdTE Bdid Mx%y&if&ir:& ifieRl ehfissicatsolireassdf said dirafficldremidsianstructoed
seco g field ? ssi.on structures, sa1€ %Evenent fsaid

interactigpgith sterRpCfield AT ObToId BFARY SRR TR P-oIg S 4T

second & BRRLion WRWalrd novenent, downward novenent, |eft
novenent, right novenent, yaw, pitch, and or roll. 16.
The field em ssion systemof claim1, wherein each

125 Piehiedd ERisiO sylsteR oF cBifth 3 SWRdeif Y e REVECHFRIMERDS tﬂéﬁﬁ’st@ﬁd
a_one-di mensi onal array a two-dinensional array,

second figld emishige piEycones is resplisg fronya reypestivg mpyement Radh %lﬁcfgwf éthaSt
one otgl];lﬁ @gfégﬁfsgwonﬂvﬁ@lﬁ%ﬂqssﬁﬂ'sgu&ﬁijeﬁr' ties of the field

13. The field emission system of claim 12, wherein the respective movement path function is
one of one-dimensional movement path function, a two-dimensional movement path function or

a three-dimensional movement path function.
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sources conprise at |east one of North-South
polarities or positive-negative polarities. 18 The
WO p@bd2480 ssi on system of claim 1, wherein at PEREE20091@38925
of said field em ssion sources conprises a magnetic
field em ssion source or an electric field em ssion
source. 19. The field em ssion systemof claiml,
wherein at | east one of said field em ssion sources
e'lcisé?ﬁ‘lsﬁo n%@t@ﬁlrb?@fa éﬂ? 9 Vereiffhe ?ésg h(f@fﬁ%@éﬁ%nt paﬁﬁ‘ function
ectret, gneti ze erromagneti ¢ nateri al
comprpgsrattrlqast ok o‘éa leegnmpovenesht path ﬁmn@gh enprlingar movement aatb, fmgtion,
r Q
a rota RN ety hon Y s Ao SHBEREARRHC el fin R 50 trical
movemdnépah funatior. east one said first and second field
em ssion structures conprises at | east one of a back
keeper |ayer, a front saturable |ayer, an active
15) THeeffeltbehhiadieén Skteneoftlain lnaﬂﬁ'rai'rethb ndspeatieelmavemank pate fitnction
a lever, alatc a.swvel . a at, sourg
definegmgyemieghy st S et B e 4T B 15 AL P G wen sy,
said mEVdIRAL I pHisIng at Rhst ankof tbrwiled ainsait, dackwhiembieletlt, upward
em ssion systemof ¢laim1, erein at | east  one
moveraigt Jon P A RIEMET ST TR SOV DRl P& o rol
conprrses a planer structure, a conical structure a
i ndrical structure, a curve surface, a_step
165%##

fgddsemission system; o 6laire . wheseip eachispig affﬁ}ép%ﬁeé@ﬁfg@rl@h%oums
comprfs@dBelo? h BEe-dilRh4ibhdl Grrdy, g?v% BRnSPR hddy, bPL heeel difEdsioaRl
corresponding to the relative alignment of a first
array.fi el d em ssion structure and a second field em ssion
structure within a field domain; and establishing, in
accordance with said desired spatral force function, a
17 pbiwi fteldoemiasich gystenrdficlpinfl, wisgr¢in faid belaritids ©F the fieliauissionof
source?l cctrtxélr?s% ]afal%gs?x?eo(gf ﬁé@h@gﬁﬂgﬁﬁ%@?ﬂ@%ﬁ&g ﬁﬁ%ﬂ@% &ﬁzﬁﬁﬁg I'ng
field em ssion source of a second array of field
ISem ztie:l %mgi?c:flr{]sgl? 0(%r € relg a{ ltee?nSE one %ﬁg’ g @g{ m%sﬂ)n sources
comprizedPibgietigficld efnlrsrstbh siﬁﬂreé @f aﬁﬁiee’smdi&erssinnmerce
conprising a plurality of first field em ssion sources
having positions and polarities in accordance with a

19f THeSHel CéthisSbradys@m JUReh i1 ORberéin aEi6ad0 Ond dfehid fiell eatisstum sources
structure conprising a pIuraIrt%nof second

comprsE SRTBASLMAEISt RO RGBS P 8 Meraed feempgetic

materifIC £ PSrElam 60 MhdridtiRd TEEIUENSHY thbridl, A0 ftinkkiaGéticaRaterfedi ol a
first and second correlatlon functions corresponding

supercppfluglivs iRagedometedsl f orce function, said first
correlation function conplenentrng said second
correlation function such that each field em ssion

20sbherfisdd erpissien gysismuatgleim 93 wher¢in pileast pra Widdirpta sepond field
em1551819 &ﬁﬁﬁﬁes@% gﬁaﬁg Qrf st Pf?ep g%clgﬁ’éégérgﬁ)‘%?r alfr cﬁn't ﬂt&aﬁ@l@@rj ap

ce of s ura sec em ssi on
active mméatearmhesaa@afsrvresntemdlammﬂ failevet] adatrls giswivel, a heat

source, a heat sink, an inductive loop, a plating nichrome wire, an embedded wire, or a kill

mechanism.
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structures will substantially correlate when each of
said field em ssion source counterparts are
wa@amstiatso al |y al i gned. PCT/US2009/038925

21. The field emission system of claim 1, wherein at least one of said first and second field
emission structures comprises a planer structure, a conical structure, a cylindrical structure, a

curve surface, a stepped surface.

22. A method of controlling field emissions, comprising:

defining a desired spatial force function corresponding to the relative alignment of a first
field emission structure and a second field emission structure within a field domain; and

establishing, in accordance with said desired spatial force function, a position and polarity of
each field emission source of a first array of field emission sources corresponding to the first
field emission structure and of each field emission source of a second array of field emission

sources corresponding to the second field emission structure.

23. A field emission system, comprising:

a first field emission structure comprising a plurality of first field emission sources having
positions and polarities in accordance with a first correlation function;

a second field emission structure comprising a plurality of second field emission source
having positions and polarities in accordance with a second correlation function, said first and
second correlation functions corresponding to desired spatial force function, said first correlation
function complementing said second correlation function such that each field emission source of
said plurality of first field emission sources has a corresponding counterpart field emission
source of said plurality of second field emission sources and said first and second field emission
structures will substantially correlate when each of said field emission source counterparts are

substantially aligned.
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