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Field of the Invention

[0001] The present invention relates generally to a field emission system and method. More
particularly, the present invention relates to a system and method where correlated
magnetic and/or electric field structures create spatial forces in accordance with the

relative alignment of the field emission structures and a spatial force function.

Background of the Invention

[0002] Alignment characteristics of magnetic fields have been used to achieve precision
movement and positioning of objects. A key principle of operation of an alternating-
current (AC) motor is that a permanent magnet will rotate so as to maintain its alignment
within an external rotating magnetic field. This effect is the basis for the early AC
motors including the “Electro Magnetic Motor” for which Nikola Tesla received United
States Patent 381,968 on May 1, 1888. On January 19, 1938, Marius Lavet received
French Patent 823,395 for the stepper motor which he first used in quartz watches.
Stepper motors divide a motor’s full rotation into a discrete number of steps. By
controlling the times during which electromagnets 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



[0002] Alignment characteristics of magnetic fields have been used to achieve precision movement
and positioning of objects. A key principle of operation of an alternating-current (AC) motor is that a
permanent W&HEPMANOGtate so as to maintain its alignment within an exte MEIRSZNIGIBRGnetic field.
This effect is the basis for the early AC motors including the "Electro Magnetic Motor" for which Nikola
Tesla received United States Patent 381,968 on May I, 1888. On January 19, 1938, Marius Lavet
received French Patent 823,395 for the stepper motor which he first used in quartz watches. Stepper
motors divide a motor's full rotation into,a discrete number of steps, %%ontrollingégg imes during

which electrom$Y§iFaE atOEHATRISBIE] By yBarnesa protstiaduding Senny §55651 San be

controlled preciBghedComipirte prdantspplettatemdaehaiidkors are one of the most versatile forms of
positioni %%ﬂ%ﬁhh (AlGdPisaly-digialy goptalied ?ﬁ%ﬁé‘%r%f@s%ao ne@éﬁé’xﬁ %ﬁ aﬁ‘i‘ﬁﬂnd are
simpler and more rugge ﬁjan closed ﬁ)_op servo systems. They are used in industrial high speed pick
and place equipesttialrraviromuanis anshin a tetatiyiahe Heutedonmahan] coymmessip dsodnothetifitd of lasers

and optics th?%;@é%‘f%ﬂé@ﬂgb{ H%&Qﬂéh%%?ﬂy%_@é@ quéﬂaaingmwemﬁ&bﬁe.cfmstﬁg%%aasuafprs, linear
stages, rotation stages, goniometers, and mirror mounts. They are used in packaging machinery, and
posciitioning Olf fl%;zﬁét g’gfg;%i&ﬁ‘mﬁmg{ﬁi&eg%fémg?p?ﬂé’gfar’?;?lsfﬁgﬁmﬁ mgma@he[ﬂal i
products includiogpapiyei piinhitvasa sechiis, Pdniey s, salditers ke Althoug
alignment chara?ter'stics of maglnetiqfield are,used in cerfain etchaéiz d incgustrial envipnments and
. . .a ?V%’ are more ¢ moniy ¢m ioged. E)I‘G?VCI,r on, Sted 100l1s an echanisms for .
ina relﬁtl\/lgly Ielgtlﬁglﬁ nuprgb'gio ;gqrrép&re%lbfar;%uc S, hms é;r preusu(aéjnﬁ&l)?enrglntqpurposes is
generally limit BB peRIFuls t 0 roeRsyus reagig enemt endl isdreysirtant, e.g.,
residential CONSHHURIRR. SANRALUNELBINIENG HINRENWRSI RGeS ARJJIREWICgmR arpenter's
square and a level are more commonly employed. Moreover, long trusted tools and mechanisms for
attaching objecfStBRATIPSUCH & st BrariseiasideaipbaPRhSHOBuhich SRRMARMNISES and nuts
and bolts; and tbdditk andhifjurisedenitomesitispadigoote atetd v e srastiisncfar easihisy) precise
residential con%tlructjon Wl’HCh Clommonl IFads to g?ath an&i in‘j:ur when ho g3 collapse, roofs are

. ere 1s, cbnsiderable amount’ of waste 1me and en 1n most c{tn the processes’ to .
blown off in storms, étc. Berera y, there Is considerable amount of waste of time and energy in most
of the processedhich/ihiciveragenersag dgsagrsorn heesianed thet asterdisecthesudirel anefiredisiasedt of
imprecision of glignment #f AssapbieshpRisCtMMAUNARAHR IR QbRGORRERACIRERATe less

efficient resultin%%lg higher pollution, buildings and bridges collapse due to improper construction, and
so on. [0004] IEHAEBEEFFHidD R RightTaR/aHions trldinsniaatb Arstess el AUSe' D APRIRSE in a wide
range of applicedi@nactionandaky @ the Invention

[0004] It has been discovered that various field emission properties can be put in use in a wide

range of applications.



[0005] Briefly, the present invention is an improved field emission system and method. The invention
pertains to field emission structures comprising electric or magnetic field sources having magnitudes,
polarities, aMPPIRB48300rresponding to a desired spatial force function wREREBEWAHEB3ce is
created based upon the relative alignment of the field emission structures and the spatial force
function. The invention herein is sometimes referred to as correlated magnetism, correlated field
emissions, correlated magnets, coded magnetism, or coded field emissions. Structures of magnets
arranged conventionally (or 'naturally’) where their interacting poles alternate are referred to herein as
non-correlated magnetism, non-correlaX&trEy REthe dsyeedétied magnetism, or non-coded field
emissions. [0006] In accordance with one embodiment of the invention, a field emission system
compris irst field emission structure and a.second. field, emission structure, The first.and second
o o LA o SRR R LI 45 B R N S op e My s anc
polarities relatimay totiu gsireihs patiétitb meifsinotisnnacs comppongsecocthie @latiggnetigrieldnt of the
first and secondfiRld pismiaRaaiialC paihie i SRR SFREBASHIERS FOdROKLHiES of each

field emission source of each array of field emission sources can be determined in accordance with at
least one correfatfSritareRd N IiTetprid N Eorieaiddntemheneh Garmduive atiepraan ot Bith at least

one code. The fi¢lleashiesienCetigcaansbenat thasipatsl ofoecp skreesandam: cagentod elersmnistic code, or

a designed code, The &t lepstang cade.can be a.one dimencional radey a wadimensigngl code, a
three dimensionamcolge, or a four dimensiona co&éﬁ&%’?f%c lelaemigEion Soure st each array of

field emission suaguss, h:aéc_rd mge@}_iﬁmdrbmgd'@ldj _ﬁdﬂwﬁdss'ampliﬁid@ta_ms VQMgmﬁmeﬁarlgdétermined
in accordance il g Sley g6 Shatiabigs TS Ic iR WheTS: A pARtR Hisianre Retwgegthe first

and second field emission structures andthe relative aIi?nrﬁen of the first and second field emission
structures creabS&H S5 sertsdatpdaragnatisBenRtisere fediraragstipiusedcdunaeritism etspatial
force comprisegdatdeasd aag ahagiaitractive spatial force or a repellant spatial force. The spatial force

correspo a peak spatial force of said desired spatial force function when said first and second

e o A J RS o A Y HIESR0 o Bt S P AL IR S0 FRERPERc et il
em?ss?on strucwrﬁrsiuﬁdthmﬁgiﬁ;ioaligrmmiehaacbarwspxm&idg fieldstonissiciuseurdbeofisdidmsiecond field
emission S”“Ctéérc%nﬁ'Iﬁlﬁpéﬂﬁkif&{%‘?r&&[ﬂr&fe%{a?goﬁﬁﬁf&d&??xr%%%ei@é}ﬁf%ri&{“EJQ%eQ‘é%\éﬁ an object,

affix an object, automate a function, control a tool, make a sound, heat an environment, cool an

environment, abRERSrEssiticabfad crplpidtieherdatinattsl Rowesiredsisratiabrigtser dvnesior giat and
control centrifugsiégperss [0ARSkéinER AnRAsIAngamnehistagsRRbalfaMe nivRiahnaiages an order

of magnitude less than_t eak spatial force when the first apd second field emission structures are
ot substantia A S ATTHA 1oHG BSLLI AR TR e A F BT G L S
substantially aligray withfiald cardspomdingdes|danntis sietermniuedeinf samtdacondithekd demsssioen structure.

[0009] A field domain;60EERRARCSHR fé%h@ﬁ{@ﬁéf?eﬁeﬁa& %ﬁ%@%ﬂ&%f&%&@m@éw&@urces of

the first field emission structure interacting with field emissions from the array of secon d emission
sources of the aslopif frodE e kasigrleast engreode can be at least one of a pseudorandom code, a

deterministic code, or a designed code. The at least one code can be a one dimensional
code, a two dimensional code, a three dimensional code, or a four dimensional code.
[0007] Each field emission source of each array of field emission sources has a corresponding
field emission amplitude and vector direction determined in accordance with the desired
spatial force function, where 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 with the desired spatial force function.
The spatial force comprises at least one of an attractive spatial force or a repellant spatial
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



[0010] The relative alignment of the first and second field emission structures can result from a
respective movement path function of at least one of the first and second field emission structures
where the rd%p8i¥@2498¢ement path function is one of a one-dimensional RGVAIMRAY/B3EMRFuNnction, a
two-dimensional movement path function or a three-dimensional movement path function. A respective
movement path function can be at least one of a linear movement path function, a non-linear
movement path function, a rotational movement path function, a cylindrical movement path function, or
a spherical movement path function, A respective movement path function defines movement versus
time for at least &7 S’fﬁhé‘fﬂg?%?ﬁﬂdé’é%gﬁ BN ARSI Strift Pﬁ%ﬁé&?ﬂ&%&?&&é‘ﬁf&mm be at
least one of fortilarspatial énernhiisckwdid pralemarigypvaasinavayendydawobjartdafimement, left
movement, rig,mavemenhy24Rlich: AR ol URde! 2n5.Arandement AmAyemE! path function
would define a Mbveément vector aving a direction and amplitude that varies over time. 11] Each
array of field erpiissionnsst aiéestpieperontapieadrardnicemionbflav of adluidh wirtiohSowal array, or a

three-dimensio%g%l, ahte¥ontide ieplafitias efdhe field emission sources can be at least one of
North-Saouth paolarities or positive-negative polarities, At least one of the field gmission squrces

compriséQ08%htetiensranesaysh Ws weatig iaree i dimicalinabrib ab Ardguet &nagnritdst 8%%e of the
field emission shatraks pauk Bpatia forcanadrhniagfiat, anl sleckdfielgnehisive soittira aragoetized

ferromagnetic material, @ pertion of tized. ferromagnetic,material,.a soft magnetic material, or
a superconduct S AL e R B B e eores omn
be at least onesubsiabtielykebgrs veijkera adroaspeadingifieldaymissionaseiecimentid oiatend dildnt, a
passive intermegiate glemeante a lever, a latch, a swivel, a heat source, a heat sink, an inductive loop, a
plating nichrome wire, an embedded wire, or a kill mechanjsm. At least one_of the first and second field
emissiorl &PdtirESidtppain prasapda R el emiiansdagures aeind it SelttamdsiPturve
surface, or a steppad sfrfecdiri0@ER] bméstardancaiihtanctng rveithbie dnanissibil eficmerion, a

method of controlling field edr?ie ﬁ[lons comprises d tlilréige%(%gl e'ir('leéjmslg)atial for?ue function corresponding

. ay of seco $S101 sources of t S101). SUrUcCturc. . -
to the relative %Kmenet orafrs %1811 emission structure and a secongl}letlré] emission structure within a

field doni@ii Mrthe seldsivstalignireaicaiothtalinst amtisedradifsldeemigsininbiaterda naniersulf fogitton and
polarity of eachdigld rigsiREAHpaf bAoAl G iRYe: IRl TS HAR SRIESHEPLRSARRMEI to the first

field emission structure and of each field emission source of a second array of field emission sources
corresponding TBUFRITES MHIEER ERRRSIBH TpvemAY. pot SnsHiorcioras Ricains-dingasiorgimbodiment
of the inventionneviigiehepigsi dmsHsien aopdiisessiibidieldmenispion Stintionedtompkising a plurality
of first field emi(f,sion sources h%vllr%% ggsrj&ior&% 1{';mdAproeISarei'E;ig“j,ein ggcog% nee %ith a firc%tncgerrglation
function and a SECONY Neld eMISSIoR Structurs c'omprlsPng a prraﬁ’R} 0 geconacftlé)llcl:l emission source

having positionisashdnsodfidtibecin awoenkntqathithngtsmconebodimedatiney fmest gratht Hanktsmand second
correlation funGHons oM RTRARMNEIPAEESH P TRANALIPHES S Qo e iBhCof i itefcinction

complementing the second correlation function such that each field emission source of said plurality of
first field emissTtYSBERE 8 halinctigiesPoffansgtiGumRsasatidRfe fiRction defiree BT slirality of

second field emigsignisRULSEs & Ihe fistirRnirsesnsdinld fenissiossish uttiraseyilvBeletantially
correlate when each of the fi%ld en?issgon SO cie cou(pter arts arq)sq&stagntiall ali ped. Briff
¢ at orwar ackwar ,

Description of {Hgvgpgy\ﬁncgg east one O madvement, movement, upwar
movement, downward movement, left movement, right movement, yaw, pitch, and or
roll. Under one arrangement, a movement path function would define a movement
vector having a direction and amplitude that varies over time.

[0011] Each array of field emission sources can be one of a one-dimensional array, a two-
dimensional array, or a three-dimensional array. The polarities of the field emission
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



[0014] The present invention is described with reference to the accompanying drawings. In the
drawings, like reference numbers indicate identical or functionally similar elements. Additionally, the
left-most digk@&rePd3Féence number identifies the drawing in which the r@feF&re80A9a882s first
appears. [0015] FIG. 1 depicts South and North poles and magnetic field vectors of an exemplary
magnet; [0016] FIG. 2 depicts iron filings oriented in the magnetic field produced by a bar magnet;
[0017] FIG. 3a depicts two magnets aligned such that their polarities are opposite in direction resulting

in a repelling spatial force; [0018] FIG. 3b depicts two magnets aligned such that their polarities are the
same in directiBﬁrﬂé’guI%g‘iﬁ’éﬁ“&ﬂ?ﬁﬂtiﬁ@%‘ﬁﬁﬁ?ﬁrd@f‘tﬁm@]&ﬁ& AR G S Ragife® having

substantial aligsupeobn[RioA0d Mdgnetic aepéeid twarniegnets bévindipsarid etgndrfend, ¢BERinFIG. 4c
depicts differensttr%gt%rdegn c%grbeetsath egg?%r%a5¥%l @A&nﬁgg&% layer, a front saturable layer, an active
intermediate element, a passive intermediate element, a lever, a latch, a swivel, a heat
source, a heat sink, an inductive loop, a plating nichrome wire, an embedded wire, or a
kill mechanism. At least one of the first and second field emission structures can be a
planer structure, a conical structure, a cylindrical structure, a curve surface, or a stepped
surface.

[0012] In accordance with another embodiment of the invention, a method of controlling field
emissions comprises 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 the 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.

J0013] In accordance with a further embodiment of the invention, a field emission system
comprises a first field emission structure comprising a plurality of first field emission
sources having positions and polarities in accordance with a first correlation function and
a second field emission structure comprising a plurality of second field emission source
having positions and polarities in accordance with a second correlation function, the first
and second correlation functions corresponding to a desired spatial force function, the
first correlation function complementing the 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 the plurality of second field emission sources and
the first and second field emission structures will substantially correlate when each of the

field emission source counterparts are substantially aligned.

Brief Description of the Drawings



[0022] FIG. 5 depicts a Barker length 7 code used to determine polarities and positions of magnets
making up a magnetic field emission structure where all of the magnets have the same field strength;
[0023] FIG. Wdeapwtt2teddbinary autocorrelation function of a Barker - 7 codBECIOOSUPFIB892epicts a
Barker length 7 code used to determine polarities and positions of magnets making up a first magnetic
field emission structure where two of the magnets have different field strengths; [0025] FIG. 8 depicts
an exemplary spatial force function of the two magnetic field emission structures of FIG. 7; [0026] FIG.
9 depicts exe hary code wrapping of a Barker length 7 code that is used o determine polarities and
positions[%qlrﬁ;g R REHSPRKITY TIHOR ff ASEGRL HAR SR eé"rﬂ‘f&éﬂaW%ﬂﬁ‘&&[ﬁ'ﬂ’é’f‘?ﬁbgz?jaﬁi@gﬁ@o‘oéﬁicts an
exemplary spatiadviange, fliketroferohthentubarsairaitatefizlehdoalsstofusttisatile siefilatGléneatitere the

second magne%dgﬁ%gngﬂ] [St%%)léézrrﬁlc%ku&%{t?ﬁ %?tésfeference number identifies the drawing in which

the reference number first appears.

[0015] FIG. 1 depicts South and North poles and magnetic field vectors of an exemplary
magnet;

[0016] FIG. 2 depicts iron filings oriented in the magnetic field produced by a bar magnet;

[0017] FIG. 3a depicts two magnets aligned such that their polarities are opposite in direction
resulting in a repelling spatial force;

[0018] FIG. 3b depicts two magnets aligned such that their polarities are the same in direction
resulting in an attracting spatial force;

[0019] FIG. 4a depicts two magnets having substantial alignment;

[0020] FIG. 4b depicts two magnets having partial alignment;

[0021] FIG. 4c depicts different sized magnets having partial alignment;

[0022] FIG. 5 depicts a Barker length 7 code used to determine polarities and positions of
magnets making up a magnetic field emission structure where all of the magnets have the
same field strength;

[0023] FIG. 6 depicts the binary autocorrelation function of a Barker — 7 code;

[0024] FIG. 7 depicts a Barker length 7 code used to determine polarities and positions of
magnets making up a first magnetic field emission structure where two of the magnets
have different field strengths; |

[0025] FIG. 8 depicts an exemplary spatial force function of the two magnetic field emission
structures of FIG. 7;

[0026] FIG. 9 depicts exemplary code wrapping of a Barker length 7 code that is used to
determine polarities 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;



[0028] FIGS. 1 la through 1 id 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 magnet @ig@%A#83%on structure, which corresponds to two modulos oP€HEUS2HEPIRNGth 7 code
end-to-end; [0029] FIG. 12 depicts an exemplary spatial force function of the two magnetic field
emission structures of FIGS. lla through 11d; [0030] FIG. 13a depicts an exemplary spatial force
function of magnetic field emission structures produced by repeating a one-dimensional code across a
second dimension N times where movement is across the code; [0031] FIG. 13b depicts an exemplary

spatial for AL on DRFRISEH Y EXRaMR R AT Lree MRSt S4 e B0\ asnelids's sMsifhensional

code across a seacme:gloNBIGH M N throeghitidre movement maintains alignment with up to all N coded

rows of t re,and down to one; [0032] FIG. 14a depicts.a twa dimensio arker:like code and
s corres A ot A B B R AL emplary
spatial force furiEteftiscpararisgdionTapeatoImhage-dimgsianakieodecratesionsseanstdimenstbndy rotated

mirror image magieetihdielhSraission strdsiwe dhaying across a magnetic field emission structure;
O G RGP 3D e prats o ey shatisl foree Tunetion_of maghtne. fold cmasion
structures produced by repeating a one-dimensional code across a second dimension N
times where movement maintains alignment with up to all N coded rows of the structure
and down to one;

[0032] FIG. 14a depicts a two dimensional Barker-like code and a corresponding two-
dimensional magnetic field emission structure;

[0033] FIG. 14b depicts exemplary spatial force functions resulting from mirror image magnetic
field emission structure and -90° rotated mirror image magnetic field emission structure
moving across a magnetic field emission structure;

[0034] FIG. 14c depicts variations of a magnetic field emission structure where rows are
reordered randomly in an attempt to affect its directionality characteristics;

[0035] FIGS. 14d and 14e depict exemplary spatial force functions of selected magnetic field
emission structures having randomly reordered rows moving across mirror image
magnetic field emission structures both without rotation and as rotated -90, respectively;

[0036] FIG. 15 depicts an exemplary one-way slide lock codes and two-way slide lock codes;

[0037] FIG. 16a depicts an exemplary hover code and corresponding magnetic field emission
structures that never achieve substantial alignment;

[0038] FIG. 16b depicts another exemplary hover code and corresponding magnetic field
emission structures that never achieve substantial alignment;

[0039] FIG. 16¢c depicts an exemplary magnetic field emission structure where a mirror image
magnetic field emission structure corresponding to a 7x7 barker-like 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;



reordered randomly in an attempt to affect its directionality characteristics; [0035] FIGS. 14d and 14e
depict exemplary spatial force functions of selected magnetic field emission structures having
randomly re¥i@ e 124 moving across mirror image magnetic field enfi€3IHA28(1283892T both
without rotation and as rotated -90, respectively; [0036] FIG. 15 depicts an exemplary one-way slide
lock codes and two-way slide lock codes; [0037] FIG. 16a depicts an exemplary hover code and
corresponding magnetic field emission structures that never achieve substantial alignment; [0038] FIG.
166 depicts another exemplary hover code and corresponding magnetic field egﬁiﬁion,structures that

[
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structure wherateucnireoiavivgge firtgoetigelidtdlewhssialigatrdi etitheits aniasp inapegriapacix Tiddrker-like
code will hOvere?nqXs%rﬁegg‘uactk%lor\e/ea}llaeasgre%ga%%vggggljdl%cc:jkitwq?e%srgtoa&erg 1;%g;relative to its mirror
image magnetic field emission structure;

[0043] FIG. 18b depicts an exemplary spatial force function of the exemplary magnetic field
emission structure of FIG. 18a interacting with its mirror magnetic field emission
structure;

[0044] FIG. 18c depicts an exemplary spatial force function of the exemplary magnetic field
emission structure of FIG. 18a interacting with its mirror magnetic field emission
structure after being rotated 90°;

[0045] FIGS. 19a-19i depict the exemplary magnetic field emission structure of FIG. 18a and its
mirror image magnetic field emission structure and the resulting spatial forces produced
in accordance with their various alignments as they are twisted relative to each other;

[0046] FIG. 20a depicts exemplary magnetic field emission structures, an exemplary turning
mechanism, an exemplary tool insertion slot, exemplary alignment marks, an exemplary
latch mechanism, and an exemplary axis for an exemplary pivot mechanism;

[0047] FIG. 20b depicts exemplary magnetic field emission structures having exemplary
housings configured such that one housing can be inserted inside the other housing,
exemplary alternative turning mechanism, exemplary swivel mechanism, an exemplary
lever;

[0048] FIG. 20c depicts an exemplary tool assembly including an exemplary drill head
assembly;

[0049] FIG. 20d depicts an exemplary hole cutting tool assembly having an outer cutting portion
including a magnetic field emission structure and inner cutting portion including 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;



[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 tMEOMYARHEEHeld emission structure of FIG. 17a interacting witfPRIWHIMBBE magnetic
field emission structure; [0042] FIG. 18a depicts an exemplary code intended to produce a magnetic
field emission structure having a first stronger lock 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; [0043] FIG. 18b depicts an exemplary spatial force function of the exemplary

magnetid 3 s SbAeRirtsaraBlepi @agucticfsld epig R AIvS iR 9559 iy msam Mlaigfurticdion
structure; [0044hénGerd 8addeguicts panelxe pipthe apaianidsee smnctiah Lidmbdlgxemplary magnetic field
emission, stryct IG..18a interacting with its.mirror magnetic field emission_structure after being
rotated S DL L Aot 4 H e e e SRR M MG, 6
and its minor inatrge Whegh en e i seventnt ¢latomn daria g eoutaeignyabias feite mpgactifced in

accordance withdiekREGHS AIGRMENLS AR thisteayialatine e Rachpther iRRAaLAIG. 20a
depicts exemplary magnetic field emission structures, an exemplary turning mechanism, an exemplary

tool insertion sIBEERBIRBIER P IRSHOMEERIICHT Y e mplary latch mechanism, and an exemplary axis
for an ex@ORIRBIEIGt depichanis tinder inside another cylinder where either cylinder can be moved

relative to the other cylinder by varying the state of individual electromagnets of an
electromagnetic array associated with one cylinder relative to a magnetic field emission
structure associated with the other cylinder;

[0056] FIG. 24 depicts a sphere inside another sphere where either sphere can be moved relative
to the other sphere by varying the state of individual electromagnets of an
electromagnetic array associated with one sphere relative to a magnetic field emission
structure associated with the other sphere;

[0057] FIG. 25 depicts an exemplary cylinder having a magnetic field emission structure and a
correlated surface where the magnetic field emission structure and the correlated surface
provide traction and a gripping force as the cylinder is turned;

[0058] FIG. 26 depicts an exemplary sphere having a magnetic field emission structure and a
correlated surface where the magnetic field emission structure and the correlated surface
provide traction and a gripping force as the sphere is turned;

[0059] FIGS. 27a and 27b depict an arrangement where a magnetic field emission structure
wraps around two cylinders such that a much larger portion of the magnetic field
emission structure is in contact with a correlated surface to provide additional 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,;



[0047] FIG. 20b depicts exemplary magnetic field emission structures having exemplary housings
configured such that one housing can be inserted inside the other housing, exemplary alternative
turning mecWAh28a9/@4&plary swivel mechanism, an exemplary lever; [O0XE]IFUS2009/838235icts an
exemplary tool assembly including an exemplary drill head assembly; [0049] FIG. 20d depicts an
exemplary hole cutting tool assembly having an outer cutting portion including a magnetic field
emission structure and inner cutting portion including a magnetic field emission structure; [0050] Fig.
20e depicts an exemplary machine press togl employing multi&lé levels of magnetic field emission

structureBYOYFH =32 Sopigis s plans distibution oF DReelfniNeeRy YNy B G toceMiploying a
magnetic field ehgishsemciraeitra: immdtingonutigakitetiels emissionetrides2l il Gngilg ddpicts an

exemplary clasgugg%%aﬂisa ) iné:&uding a magnetic field emission structure slip ring mechanism; [0053]
FIG. 21 depicts exemp aK/ mgo{‘gnétic field emission structures used to assemble structural members

and a col6phREbt3 Prddpicts armagastipl dnjdseraistionlstrusmeiiyade up of a sparse array of large

magnetic sources combined with a large number of smaller magnetic sources whereby
alignment with a mirror magnetic field emission structure is provided by the large
sources and a repel force is provided by the smaller sources;

[0065] FIG. 32 depicts an exemplary magnetic field emission structure assembly apparatus;

[0066] FIG. 33 depicts a turning cylinder having a repeating magnetic field emission structure
used to affect movement of a curved surface having the same magnetic field emission
structure coding;

[0067] FIG. 34 depicts an exemplary valve mechanism;

[0068] FIG. 35 depicts and exemplary cylinder apparatus;

[0069] FIG. 36a depicts an exemplary magnetic field emission structure made up of rings about
a circle;

[0070] FIG. 36b depicts and exemplary hinge produced using alternating magnetic field
emission structures made up of rings about a circle such as depicted in Fig. 36a;

[0071] FIG. 36¢ depicts an exemplary magnetic field emission structure having sources
resembling spokes of a wheel;

[0072] FIG. 36d depicts an exemplary magnetic field emission structure resembling a rotary

encoder;

[0073] FIG. 36e depicts an exemplary magnetic field emission structure having sources
arranged as curved spokes;

[0074] FIG. 36f depicts an exemplary magnetic 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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[0054] FIG. 22 depicts a table having beneath its surface a two-dimensional electromagnetic array
where an exemplary movement platform having contact members with magnetic field emission
structures cHPREM{ 38800y varying the states of the individual electromagi¥i%/E e BR8P Magnetic
array; [0055] FIG. 23 depicts a cylinder inside another cylinder where either cylinder can be moved
relative to the other cylinder by varying the state of individual electromagnets of an electromagnetic
array associated with one cylinder relative to a magnetic field emission structure associated with the
other cylinder; [0056] FIG. 24 depicts a sphere jnside another sga,ere where either sphere can be

moved re P T e SEREALSHERS Bl ARMRF tesehed Srarfbln s driil Srtth GriERnEe i the
electromagnetieavapashgridiedingsh mnevbighetie: rplafire:io antatynetis fifldheniissiaivstureture

associated with (i, Ot SRNSIRA MBS lﬁosw 9%',%% é‘é‘n&%‘&'&?ﬁﬁﬁ)ﬁﬁ&'ﬂrﬂ&’%{ehe%‘{f)%ﬁi%&‘ gnetic field
emission structure and a correlated surface where the magnetic field emission structure an the

correlated surfzigé fortvireeiscadieraten geppmddrstce thattibitglivedrsure wikhde: tfoosahrwl 26

depicts an exerpgigéenRigRitaRLMNFIRELGHElT aiiaslanGitdciye andea crielated kerface
where the magnetic field emission structure and the correlated surface provide traction and a gripping

force as the spMERPRISIRFLL [hssdmemsheonghants 271 depict an arrangement where a magnetic field
emission[8018]tHig. WikpRarseunh adNytingeks and mipattichicidhtatgsopantnrmpldie mageetic field

emission structyre.is.in gontact.with a corr d surface to provide additjonal tractign a ripping
force: [0060] FILC UL b b o e i B M S e e e e
emission structdeeisigdiatg magnin dgldetretoratkiathat represent the direction and magnitude of the

magnet’s moment. North and South poles are also referred to herein as positive (+) and
negative (-) poles, respectively. In accordance with the invention, magnets can be
permanent magnets, impermanent magnets, electromagnets, involve hard or soft
material, and can be superconductive. In some applications, magnets can be replaced by
electrets. Magnets can be most any size from very large to very small to include
nanometer scale. In the case of non-superconducting materials there is a smallest size
limit of one domain. When a material is made superconductive, however, the magnetic
field that is within it can be as complex as desired and there is no practical lower size
limit until you get to atomic scale. Magnets may also be created at atomic scale as
electric and magnetic fields produced by molecular size structures may be tailored to
have correlated properties, e.g. nanomaterials and macromolecules.

[0079] At the nanometer scale, one or more single domains can be used for coding where each
single domain has a code and the quantization of the magnetic field would be the
domain.

[0080] Fig. 2 depicts iron filings oriented in the magnetic field 200 (i.e., field domain) produced
by a single bar magnet.

[0081] Fig. 3a depicts two magnets aligned such that their polarities are opposite in direction
resulting in a repelling spatial force. Referring to Fig. 3a, two magnets 100a and 100b
are aligned 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



[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 fie0eii8di3 3k ructure having surrounding heat sink material andah/Ef&W¥i#&$928mbedded
kill mechanism; [0063] FIG. 31a depicts exemplary distribution of magnetic forces over a wider area to
control the distance apart at which two magnetic field emission structures will engage when
substantially aligned; [0064] FIG. 31b depicts a magnetic field emission structure made up of a sparse
array of large mggnetic sources combined with a Iacgie number of smaller maanetlc sources whereby

alignment with & TRIFSrAsRLH A praBetReliorr Lottt 8 fiotrerns mpanet LFOR reniftugdnid a repel
force is prowderbmnmmalle&brseamehat[eﬁﬁsi %wBZrﬁgﬂétﬁsoaﬁpeXelﬂplahyﬂnagnetlc field emission

structure 6§5’ﬁ’? Smlg G%LQIS%SS hat rnln %&'t?dez{rg?ﬁ”n arerpgathg)magnetlc
field emi S|on Sstr cture to afreCt mov a curved Sarface having the same magnetlc field

emission Structgﬁ@l&@@,ﬁggﬂ attracting spatial force Referrmg to Flg 3b, two magnets 100a and 100b
are aligned such that their polarities are in the same direction. Specifically, a first
magnet 100a has a South pole 102 on the left and a North pole 104 on the right, and a
second magnet 100b also has South pole 102 on the left and a North pole 104 on the
right such that when aligned the magnetic field vectors 106a of the first magnet 100a are
directed the same as the magnetic field vectors 106a of the second magnet 100b resulting
in an attracting spatial force 302 that causes the two magnets to attract each other.

[0083] Fig. 4a depicts two magnets 100a 100b having substantial alignment 400 such that the
North pole 104 of the first magnet 100a has substantially full contact across its surface
with the surface of the South pole 102 of the second magnet 100b.

[0084] Fig. 4b depicts two magnets 100a, 100b having partial alignment 402 such that the North
pole 104 of the first magnet 100a is in contact across its surface with approximately two-
thirds of the surface of the South pole 102 of the second magnet 100b.

[0085] Fig. 4¢ depicts a first sized magnet 100a and smaller different sized magnets 100b 100¢
having partial alignment 404. As seen in Fig. 4c, the two smaller magnets 100b and
100c are aligned differently with the larger magnet 100a.

[0086] Generally, one skilled in the art will recognize in relation to Figs. 4a through 4b that the
direction of the vectors 106a of the attracting magnets will cause them to align in the
same direction as the vectors 106a. However, the magnets can be moved relative to each
other such that they have partial alignment yet they will still ‘stick’ to each other and
maintain their positions relative to each other.

[0087] In accordance with the present invention, combinations of magnet (or electric) field
emission sources, referred to herein as magnetic field emission structures, can be created
in accordance with codes having desirable correlation properties. When a magnetic field
emission structure is brought into alignment with a complementary, or mirror 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.

12



[0067] FIG. 34 depicts an exemplary valve mechanism; [0068] FIG. 35 depicts and exemplary cylinder
apparatus; [0069] FIG. 36a depicts an exemplary magnetic field emission structure made up of rings
about a circO[@@PORFNIY. 36b depicts and exemplary hinge produced usin§Gh&?AGNEPRIAY netic field
emission structures made up of rings about a circle such as depicted in Fig. 36a; [0071] FIG. 36¢
depicts an exemplary magnetic field emission structure having sources resembling spokes of a wheel;
[0072] FIG. 36d depicts an exemplary magnetic field emission structure resembling a rotary encolier;

Similarly, when a magnetic field emission structure is brought into alignment with a
duplicate magnetic field emission structure the various magnetic field emission sources
all align causing a peak spatial repelling 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 such, spatial forces are produced in accordance
with the relative alignment of the field emission structures and a spatial force function.
As described herein, these spatial force functions can be used to achieve precision
alignment and precision positioning. Moreover, these spatial force functions enable the
precise control of magnetic fields and associated spatial forces thereby enabling new
forms of attachment devices for attaching objects with precise alignment and new
systems and methods for controlling precision movement of objects. Generally, a spatial
force has a magnitude that is a function of the relative alignment of two magnetic field
emission structures and their corresponding spatial force (or correlation) function, the
spacing (or distance) between the two magnetic field emission structures, and the
magnetic field strengths and polarities of the sources making up the two magnetic field
emission structures.

[0088] The characteristic of the present invention whereby the various magnetic field sources
making up two magnetic field emission structures can effectively cancel out each other
when they are brought out of alignment can be described as a release force (or a release
mechanism). This release force or release mechanism is a direct result of the correlation
coding used to produce the magnetic field emission structures and, depending on the
code employed, can be present regardless of whether the alignment of the magnetic field
emission structures corresponds to a repelling force or an attraction force.

[0089] One skilled in the art of coding theory will recognize that there are many different types
of codes having different correlation properties that have been used in communications
for channelization purposes, energy spreading, modulation, and other purposes. Many of
the basic characteristics of such codes make them applicable for use in producing the
magnetic field emission structures described herein. For example, Barker codes are
known for their autocorrelation 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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[0073] FIG. 36e depicts an exemplary magnetic field emission structure having sources arranged as
curved spokes; [0074] FIG. 36f depicts an exemplary magnetic field emission structure made up of
hexagon-sh¥§edeyid4®y; [0075] FIG. 369 depicts an exemplary magnetic RETHEFA088i618¥Fucture
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 [0077] The present invention will now be described more fully in detail with reference to the
accompanying drawings, in which the preferred embodiments of the invention are shown, This

invention shoultPRELIHHeVEdese cOMRIRIEY £OMEFIEMGED 18 bHHRHentOXBreBIH haPdRS: rather,
they are providgkpa-thadhis-Aip Josssecuibhb-thetau glagnddsplaieorad ol Sodks Coimegly the scope

of the Invention 10 0S8 B e B e kT S i RS iS40y e g sghout

[0090] The correlation principles of the present invention may or may not require overcoming
normal ‘magnet orientation’ behavior using a holding mechanism. For example,
magnets of the same magnetic field emission structure can be sparsely separated from
other magnets (e.g., in a sparse array) such that the magnetic forces of the individual
magnets do not substantially interact, in which case the polarity of individual magnets
can be varied in accordance with a code without requiring a substantial holding force to
prevent magnetic forces from ‘flipping’ a magnet. Magnets that are close enough such
that their magnetic forces substantially interact such that their magnetic forces would
normally cause one of them to ‘flip’ so that their moment vectors align can be made to
remain in a desired orientation by use of a holding mechanism such as an adhesive, a
screw, a bolt & nut, etc.

[0091] Fig. 5 depicts a Barker length 7 code used to determine polarities and positions of
magnets making up a magnetic field emission structure. Referring to Fig. 5, a Barker
length 7 code 500 is used to determine the polarities and the positions of magnets making
up a first magnetic field emission structure 502. [Each magnet has the same or
substantially the same magnetic field strength (or amplitude), which for the sake of this
example is provided a unit of 1 (where A=Attract, R=Repel, A = -R, A=1, R=-1). A
second magnetic field emission structure that is identical to the first is shown in 13
different alignments 502-1 through 502-13 relative to the first magnetic field emission
structure 502. 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
magnetic field strengths of the magnets. With the specific Barker code used, the spatial
force varies from -1 to 7, where the peak occurs when the two magnetic field emission
structures are aligned such that their respective codes are aligned. The off peak spatial
force, referred to as a side lobe force, varies from 0 to -1. As such, the 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
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[0078] Fig. 1 depicts South and North poles and magnetic field vectors of an exemplary magnet.
Referring to Fig. 1, a magnet 100 has a South pole 102 and a North pole 104. Also depicted are
magnetic fied9BI24986 that represent the direction and magnitude of th&@GTAgPRI08/Pasfent. North
and South poles are also referred to herein as positive (+) and negative (-) poles, respectively. In
accordance with the invention, magnets can be permanent magnets, impermanent magnets,
electromagnets, involve hard or soft material, and can be superconductive. In some applications,
magnets can be replaced by electrets. Magnets can be most any size from very large to very small to
include nanom@FsCLI¥ % HiEBas b HBH-SYIdsc JhE IR GAsRRUS a kel s RisSIQns SRS 26 limit of
one domain. Whestantiatie datridan atkes ey cas dilighive , snolvena ritidie sutagmetilyfialdrdragashwithin it
can be as complex as desired and there is no practical lower size limit until you get to atomic scale.

Magnets may a?%oeﬁe created at atomic scale as electric and magnetic fields produced by molecular
size stru¢f9rad Figyotsieniats el hindrs\aatooeredkatéen fropiiot 9 0ent) theaBaskeate aledandhersshomolecules.

[0079] At the n3pRRICIPERGRIR;ARRAT JBAR P NURHEM ANS ARG BRUsCHdUpardingrihBligsach single

domain has a code and the $antjzatlon of the magnetic field would be the domain. [0080] Fig. 2
depicts iron filirfG&BlREHder it ieghatienrant Rositioas, thawdinkis) prodicdbysisniife bar
magnet. [0081]drignéda flaRists iy cheragiRatsial e Emiksiin atibritp JaFies amrrPRRSEane direction
resulting in a repelling spatial force, Referring to Fig. 3a, two magnets 100a apd 100b are aligned such
that their polarilgealgéegaco%%ffs#éeﬂg (}Jllsl’ectl%n.g Sapseoci#c%ﬁ?/é, zt:f{ ﬁré?angéigr%f iggrécﬁcé% gg%ﬁtr%ole 102 on
the left and a NoagngiiiefieB conisienrighustwiee refaBig. Sectn dhmsynewi@otrélation Nortiopdia 104 on the

et and a South pale 0% amiheabksuERetapbEN lisRsHube MAcEs felibiesipip OB of the

first magnet 100a are directed against the magnetic field vectors 106b of the second magnet 100b
resulting in a refSERfHySspItElrtiorcacsl® thaveatssebtheattit Mueseielato sreincKibirder 0082] Fig.
3b depicts two toagetsatignedrelacbiihaldheitealasiiastede ThatSarmr mweieaHp s eitigin an
attracting spatial fgrce. Fli%égrrin t?. Fi .lg”Jb, two ma%%ngr%s 1001? and 100b are aliﬁ)n d such that their
polarities are in the SAMe aireg ﬁ.l%t)% FEATYION FHUETTSS WET DO GUMRALTSUEN S TO3%n the left
and a North polmagss of) tachrightr.aliia seuplethentgy et toCObelisonhakBmstippwie kORonithe left and
a North pole 144,03 i Hapt shaininale e Hianaddnmaanci el Hsclorsshaaaat s

magnet 100a are directed the same as the magnetic Tield vectors 106a of the second magnet 100b

resulting in an BAEEINY S5l St Sehawatinlsraingwiththiedapdes o6 harsscoad emsnais. (0083]

Fig. 4a depicts fisld eaagiaisthdas00h-hanitgesHostas it Rhghmemt Hafleshick that e Wgrth pole 104
of the first magngt }100 has suhstanti I{%ful& cgf')qltagt across itsszrf{ace with the tstfrface of the South
which 1s ern) of the the first magnetic fie

pole 102 of the'SeCond maghet ToHs. (P ottom face o d emission
structure 502.

[0093] Fig. 7 depicts a Barker length 7 code 500 used to determine polarities and positions of
magnets making up a first magnetic field emission structure 502. Each magnet has the
same or substantially the same magnetic field strength (or amplitude), which for the sake
of this example is provided a unit of 1 (A = -R, A=1, R=-1), with the exception of two
magnets indicated with bolded N and S that have twice the magnetic strength as the other
magnets. As such, a bolded magnet and non-bolded magnet represent 1.5 times the
strength as two non-bolded magnets and two bolded magnets represent twice the strength
of two non-bolded magnets. A second magnetic field emission structure that is identical
to the first is shown in 13 different alignments 502-1 through 502-13 relative to the 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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[0084] Fig. 4b depicts two magnets 100a, 100b having partial alignment 402 such that the North pole
104 of the first magnet 100a is in contact across its surface with approximately two-thirds of the
surface of tHEGEWIMIBHRY 102 of the second magnet 100b. [0085] Fig. 4c d®SIEERIMYPIRITI magnet
100a and smaller different sized magnets 100b 100c having partial alignment 404. As seen in Fig. 4c,
the two smaller magnets 1006 and 100c are aligned differently with the larger magnet 100a. [0086]
Generally, one skilled in the art will recognize in relation to Figs. 4a through 4b that the direction of the
vectors 106a of the attracting magnets will cause them to align in the same direction as the vectors
106a. HoweverWiff H5gHatEl H145e diisseBI@Iatve 1 2abHSthEiesheak tRet ey ey Bt
alignment yet theysiélicstiitistiekidsi@asthuotins and mpiniaigudieithpositansesptative waachrother.
[0087] In accordance it the prasentnvention. combinations,of Magpet (o clediic) figld emission
sources, referréd %6 herell as agrpeatlc figldemisSion sttuctures, Can be créated N accordance with
codes having d2s$irabkesuobseletispaiirofrect donitibee waasesan etic iotdseimissiométnygepad Emdrought into
alignment with a.complementar s Qi M hiReRRPAREThIR & erpisHeR SHY RpEe s 5o

s
magnetic field emission sources all align c.ausmg‘g;l peak spatial attraction force to be produced
whereby misaliisA¥ent Btheffie girrraialignehisViben she urayssare subsiantalinaliencddheiic field
emission sourcesdts gligisiantindly seange! faekt aihithewasduneinnsatithesongdisrddgedesign the
structures, Simijlarl hen a magnetic field.emission structyre is prought into ali ent with a
uplioata O AT e B e el RN R BT
causing a peaksgpatis¢sepEIfing force to be produced whereby misalignment of the magnetic field

emissIONSYAGHIES CRURES L0645 BRI '] SINISPIRR.APYIGRR LG ubianialitapce! each

other out. As Such, spatial forces are produced in accordance with the relative :%iiénment of the field
emission structtie 8Afifisssputifisnedtioncabmasreteskingd net difst trsgaetisfilffsrissiomctions can

?e used to acgl'@t«tﬁtﬁfecja_mn Eﬁ@llﬂﬂ?ﬂ@ﬁ@ﬂ@h@@S:C%iilié%epﬁﬁéim{ﬂmﬂprﬁhevﬁgml&;ﬁﬁ@ﬂmh tigkforce .
unctions enable the precise ¢on 0) agnetic 11 S and associate atial farces there enapling
e fors ot 2SR Ao PG R LI SFBBEE AT B Bk R eO b and
_methods _for cotiralliRg @fdgi&iﬂm)mAvmmdtm&gx’cej@&@ants@xbymlspaﬁ&%tw haseapmalgnitude that
Is a function OfE@%ﬁ%@ﬂiﬁ%ﬁg%&mBQBP’YfPJB?sQ'ﬁ?&%&?&%@ﬂ"&é&@ﬁoﬁw Higs R dhgigcosresponding

spatial force (or correlation) function, the spacggﬁ(o I

( _ istance) between the two magnetic field
emission structiiféreah#ligmasyietid faereh Hdthd wirtipolarthe st tmassstiscBeldfamisiietp the two
magnetic field gmiseiRso Hedhias: 4ROB8] hhagnehasauinietis Bf dbhRIeaaNtHOKRIRWERRDY the

various magnetic field squrces making up two magnetic field emission structures can effectively cancel
out each other TR LY S EBRSIOGTRERER o Gh ISR E RS HERERBl S LUTHERE S PSS (or o

release mechatlistndpdlhpbis dheasembercd onapaktatatratchtisisavidated)ireatreasceh dighaaniradation

coding used to pahifiedis. TRARSIRAEL sl sty shonh A5A8ian 80 Ueagdscmployed

can be present re ess 0 er the alignment of the magnetic fi iIssion structures

corresponds tofdneionIRRg e deasnchls Aekdstieneter e hoogapeihe Wikhdbeispgsifia Barkeberdg theory will
Lecognizedthat meagtﬂa%ﬁfymyfyéa{]ﬁi&tﬁla_ﬁlst-_@ft@osd%éﬁame@éﬂﬁfs&mtsq%ﬁ_éﬂla{m(?ﬁﬁ@g{é'tﬁﬁ tgattrf]lave
eenusedinc unjcations 10r channgjization purposes, ener spreaaing, o on, and otner
ouposce, Man O BT SEHAVSR AT K B SR R PRIV RO ANESr 08 iloroducing
the_ magnetic fip@lespé&'mikﬁm_str,uefuneﬂ themcsitie heferce, ko1l exXampds, @adpeﬁalcfde:s amctiomwn for
their aUtOCOrre@h‘%ﬁ?ﬁ%@%}@ﬁﬁe@@%@al%g%%rl RACSALE Mﬁ%& ARSI SASIRIR iREgoses, other

forms of codes we nown in the art'becau t_helr autocorrelation; cross-correlation, ©r other
properties are a/Bendpeyirabettractias ifibsarnapsie tithe MeiapyVRse axkiedid, Gold codes, Kasami

sequencrRoBYFRIPPCdepicts an exemplary spatial force function 1000 of the two magnetic field

emission structures of Fig. 9 where the second magnetic field emission structure repeats.

As such, there is a peak spatial force that repeats every seven alignment shifts.
[0097] Figs. 1la through 11d depict 27 different alignments 902-1 through 902-27 of two
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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congruential codes, quadratic congruential codes, linear congruential codes, Welch-Costas array
codes, Golomb-Costas array codes, pseudorandom codes, chaotic codes, and Optimal Golomb Ruler
codes. Gen¥QIRP0aAF488kIe can be employed. [0090] The correlation princiflet/bspIf9s8%%nt
invention may or may not require overcoming normal ‘'magnet orientation’ behavior using a holding
mechanism. For example, magnets of the same magnetic field emission structure can be sparsely
separated from other magnets (e.g., in a sparse array) such that the magnetic forces of the individual
magnets do not substantially interact, in which case the polarity of individual magnets can be varied in
accordance witRTAISSSRICSHABIG: FeH Uit sQtserndsdr riarimgddrseofdhs Bagar %ﬁgﬁ‘e?i&%‘?ces from
flipping’ a magrai-MlagneEathahaifetinsarnanghsuththihalicsagaaligheicaterlihisiagtally
interact such that their. magnetic forces would normally cause one. of them to 'flip', so thaf, their moment
vectors align ca rbaemﬁ%étﬁaég%bvyiélr%fhalfcrirﬁh &t llle(gi?% gr%nfgﬁlgr{s@r%vs}gegt oy 1ct>l(6ﬁnigl?jrxné | ar%\lé'hrlﬂ such as
an adhesive, a Berdv, A belorsl magretic 309 tinfissjon dhersivts thd askdenticedtto Theditst issshdwm determine
polarities and pRePIERLLAAIEIN AR HP IR AR SP e el it Rielerilg to FIO. S.

a Barker length 7 code 500 is used to determine the polarities and the positions of magnets making up

a first magneticSfifigntiarsret et B odativecrignmint: the Sumbe-phaasnstibetraal rie same
magnetic field stiengiibéebarmypieid eatihiab o cinasake WidhisRkamalnéattavidpakial yoitof 1 (where
A=Attract, R:E}ﬁ)el, A=-R,Az1, R=-1ti. Agsecoi%d Ene}g eti%field erﬁuissionls{ruct re t'rhat is('{dentical to
the first is sho iﬁci%r%?f;eeré’ﬁlf I?g ar%t B g%ﬁsﬁ FROP 1% RAETRSHSE #HOP r%?gg%ne ic field
emission structuregb@g. frcld saehstidatftbeatiggmsnt Witk tharsizeifof Badgnetsi¢thmedethel spatmthe number
of magnets thaygleagk s GalghIateds e ~AChAI0OMERNIRS TeRaldhioea nastarange with &

spatial force function based upon the correlation function and magnetic field strengths of the magnets.

With the specifitlBefHtes ¥sddignsd sughdhab sheir rereectispicadsore alighed. WitgrsssradrenrsBEeurs when

thhe thCf) ma?(nef&cﬁﬂdfl@éﬂiﬁ}%i?ﬂlm@d M@aaarﬁaﬁllg'géue?usmhatmt?ﬁméeﬁﬁe@ém @@d@dﬂﬁﬁl@”gne?-

The off peak spatial force, referred to as a side lope force, yaries fro to 1. As such, the spatia

force function AR TR BRSBTS SR AL B BRGr y REpEr Ao b B Gmieos they

are aligned sucteftratdctmcis ohdtside fobg fetsjsvadescliatad Ivith-2 bomwgsie the ipaly andgereniaey, a

magnet's Soutl;bgﬁlga%l&g&%m @Mh?gmﬁgssggﬁm%égkg vice versa). In other words, the two
ate

magnetic field emission structures substantially corre vhen they are aligned such that they
substanti@WPhivier £adsrietictn [osum ey sertepierectfimnetinn ot dhedruriepsnshcriisldismistionof the

Barker - 7 codesmibgiestberigdueraahRach BlnBRed BRELOR dnthrgrdah I8 Lareshessbiasthe spatial
ions shown in Fig. 5. As such, since the

force values calculated for the thirteen alignment po !'tf

magnets makinéeuf??ﬂ&l %‘8&%‘3{?&??8&}8-3 S0 é&rﬁi E7d885HEly. 5 have the same magnetic field
s’grengths{pll—'@@] ﬁiglsmdep'ttlﬁigtjéBpﬂtiaitxﬁjec'dnéwpatiahfofcﬂ]ﬁlmwsagﬁeﬁgﬁm ﬁaetdss‘rﬁsg'sﬁtuctures of
Fig. 5. As the tr&&&ﬂ%ﬁﬁf&%\?&éﬁ%&:&?@% E%Silétﬁiﬁ}@&i@g?t%% IGIOLSI Y CHUGR SiRRYSVR, and most

of the uses envisioned will have a tive correlation peaks, the usage of the term autocorrelation’
herein will referti@esolirpldiriomta ppdobrxiag sammredinaiidicrsin Stigtelda thaimevemenhie AsERig faces of

two such correlgiedonagrets figld £rysianispuciyige Wil BeGRe MRIRERN idhifh: Svithig @b images of)
each other. This complementary autocorrelation_relationship can be seen in Fig. 5 where the bottom

face of the first HAY AR ARV QMRSTBHCLHE AT ABHLIASg the pattern 'S SSNNS N' is shown
interacting WithEhe tdp thpicof shevsediarasivaginBarkéelike vudsida0stractur esrvéipehdmp g 502-13
each having the;pattein, N Q%%él‘g %el‘é"@&ri‘sﬁohh%trmu'c%% 'NR9s (PRGN TieREUeR) feg of the first
magnetic field emission structure 502.

dimensional Barker-like code 1400 is created by copying each row to a new row below,

shifting the code in the new row to the left by one, and then wrapping the remainder to

the right side. When applied to a two-dimensional field emission structure 1402a

interesting rotation-dependent correlation 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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[0093] Fig. 7 depicts a Barker length 7 code 500 used to determine polarities and positions of magnets
making up a first magnetic field emission structure 502. Each magnet has the same or substantially
the same mygh&i¥/fit8B8trength (or amplitude), which for the sake of this ekapIeMI9a892ded a unit
of 1 (A =-R, A=1, R=-1), with the exception of two magnets indicated with bolded N and S that have
twice the magnetic strength as the other magnets. As such, a bolded magnet and non-bolded magnet
represent 1.5 times the strength as two non-bolded magnets and two bolded magnets represent twice
the strength of two non-bolded magnets. A second magnetic field emission structure that is identical to
the first is showiiH{¥es dif®nt %@ﬁrﬁm&%@ﬁ%%wﬁw-ﬁs@em%% et H%hitic field
emission structtie sirae eivebtialativetaligoo asvirébsondingb anatricagnetsribaticapalopdissdiiennumber of
magnets that atjract i IC(#J ed, where each glignment has a spatial force, in accordance with a
Spatal force forE ROt AL i AP Y S et Ll Sl e
magnets. With inegpisaissBhakerssdbie magnstithfeld stitssiorcstigtios iriiPa-gashtoddumwhbae ahe peak
occurs when thg.pwe RACNRYGHRIGRYERIN MG AmAlgnashsUHR Hptihell rsseegliye codes

are aligned. The off peak spatial force, referred to as the side lobe force, varies from 0.5 to - 2.5. As

such, the spatidPr&itH thaentie stusieerlisss (&Pt then theiers! fRpre daseeaitrAt i@ until about

two-thirds alignrgsvédagntketndizp faBtrong seped forcaetiad Waakans fhsihiefoymitiely ag aligned.
When the structures are substantially aligned their codes align and they strongly attract as if the
magnets in the SIRHGFRLIPEAR nbhesintd . [B08uT HY. ekt YAtole YR Shaal 3t &9unction
800 of the two guagheiie frichemiasiae sitdciticeThE Rigmatic3%ahbigafridanidts ditedenaligpping
example of a Barker Jength 7 code 5 ed.to determine, the palarities ang th Siti f magnets
aking up o fir AR e Y B BRpn ey Rt o SR YR iy
the same magrwhic!ficitisstrangeh fghtie pdined doftwditigbnady thbespiieduskthivhishawhsie theliaqsrovided a
unit of 1 (A = -Ry Azl WB=-hhafeber85d Magnslisfield Smissign SHCtHee SRk Hifer sapgads to
repeating code modulos of the first magnetic field emission structure is shown in 13 different
alignments 902digrA8lsgh 902-13 relative to the first magnetic field emission structure 502 such that
the first MAQGDEHEStUGIUSISHN SRApRIVIERIRE BRI ESRORGIMAYN el il dmissiaagstructure.
For each relative alignment, the number of magnets that repel plus the number. of magnets that attract
is calculated, WHBPBES JFFIShiEISROR RELCHs At BYEe g o PAsREHC I d-Lapsd fMS FSnction
based upon thestare 300 mbinet acresdlih eapagicficdielisiengihcnat theeadnais FYitathe specific
Barker code used, the,spatial qice Yariesiom 412 frivhste ine peak accuts wheh dle e magnetie
field emission SOCIUrES are aﬁgne such ?ﬁa% their resf)ecﬁve cOUES aregélllgneéi‘.3 he off peak spatial
force, referred strestuid HBbenfovieg asrobs s sughetidisldamistirnstfuctotio Mbdudes directivuctures to
generally repel fRgh Al huP N i RNl AHaReshy R sl alliaRtiasrbine magnets
in the structures were not coded. [0096] Fig. 10 depicts an exemplary spatial force function 1000 of the
two magnetic fielissionssfigatareueiaied SPEif03sReyingntciass anrenstie Aislit emissiomsale structure
repeats. As sughtheketis 3RRAKIRRAIANIIUEE UhatdQ0eS RYeRY SHMRIN RISNHER MlsiIeP97] Figs. |
la through 1 | d depict 27 different alignments 902-1 through 902-27 of twa maggr;etic field emission

structures 902 WHete L BA% & SS9 BFIERGth & Jagnd) sPsteshon &om HBigitkebauE3 ositions of
magnets makinfyrap fardissrnmiddhend fieldfessipsiaties trutiatréigioAalvhiddidonsdlsp ohatscteristiosmodulos of

the Barker len C d-to-end, Each. net.has,th ears ially. the magnetic
fotd swength (3 e aL i Ao e AT o R AR S AL R S TG SRR TR
A second magi€ilttaSdbehispatn Bireefunstipmd 4 4dentical to the first is shown in 27 different
al|gqmer[tﬁ 9% L thipueh) REZ03AARIAL v Iafhedl HemaghstiediSiR AmiS SN STHElERws e aph
relative alignment, the number of magnets that repel plus,the_ number of magnets that attract is
calculated, wheFa'agier snslombninas aepatita f’cgi%é ity Juestignsty dharesteiits) ot fiktion based
upon the correlﬁém\f\unaimmoa_chmagn%ﬁeﬂﬁmtrmp%%&fdhelmgﬂﬁtﬁLgWitmme Apm'tﬁcha_rkgr
code used, the spali lcfﬁifﬁc?e‘ﬁa{ S84 45h i‘éVh%r@ﬁlEQ&lPer%‘ér SEHEsheR ine, by magnetc field
emission structurés are aligned such that theirreSgective codes are gﬁgned‘?“iswo secondary peaks

occur when thel $84ictd?és K2 hai24lignéd £iich Wienovievohenhe servas splendsdero Gicehecathucture
aligns with oneggfithe arogs R e R AIMaPH R IBRRIEREAK SRRTialiaIah fRigRGiRAsS the side

lobe force, varies from -1 to -2 between the peak and secondary peaks and between 0 and -1 outside

the secondary ﬁé\}ﬂ{g{e 1432 is produced by reordering the rows to" 1426, 1424, 1421, 1425, 1423,
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[0098] Fig. 12 depicts an exemplary spatial force function of the two magnetic field emission structures
of Figs. 1 la through 11d. Based on Fig. 5 and Fig. 10, Fig. 12 corresponds to the spatial functions in
Fig. 5 and PO 2008da3%ogether. [0100] Fig. 13a and Fig. 13b illustrate th&SpatraP9siEB8RMctions of
magnetic field emission structures produced by repeating a one-dimensional code across a second
dimension N times (i.e., in rows each having same coding) where in Fig. 13a the movement is across
the code (i.e., as in Fig. 5) or in Fig. 13b the movement maintains alignment with up to all N coded
rows of the structure and down to one. [0101] Fig. 14a depicts a two dimensional Barker-like code

1400 and a corfédofifidgtvo e Miswing hetsyencqimens pirdisssths e o 2ndsidthing to Fig.

14a, two dimensibirahSdskest|ikdlewchcl Bakds Cresdediesopying waahirdwdRmmNdswwhelow,
shifting the codg in the, new row to the left by one, and then wrapping the remainder to the right side.
When appiied 15 o, N PR RERCPLTR SO GRS oS A CRAED e
correlation chariatkewishie Barkepibdedse patShowreppikiguivards aAtfmouthnmergsisivafiehdreorisnage field

emission SUUCt%%&u‘k@%%wﬁ}i%J?Jmleﬁob%%me’fﬂ{g‘élﬁg s 1488, AP -249,28454020,1 40038,

respectively. Autocorrelation cross-sections were Calculated for the four rotations of the mirfor image
field emission &fididttad 1WboW vigwinedhe 5758 eRlMIYS irodnesdn et ol wintaeBarksrceare 1402a in
the same directianetOdagpiiy gaveegponding numeric autocorrelation cross-sections 1406, 1408,
1410, ang, 1412 .respectively, are shown. As indicated, whep.the mirrgr image,is passe oss the
magnetic[j?ie AOI’II]iFl 'sﬁs%?n St E%A ERET o) lrjlréﬁ Gargsg%lé% Jf.ﬁl?og@l egglé‘%igﬁ%rf%téc N as
additional colureméssiva itipstire MX(spatial g @nress did dnigpon itilagees entiteesinupte dirediips 14049) and then

the repel force degreasas, pyJRISHRM; %3?4%%“{935‘1’%9%’%‘@1911\{3 R aRekAD Hedremigigions. there

is symmetry but erratic correlation behavior. With -180 degrees rotation, symmetry is lost and
correlation flucttiEiféis 8¢ edierabieing HetalgdtcRiomeiag ivetberspneedinsionedtBhanrpssHheacteristics

of the shift left anetyyiananRr ARG saaMigAsRgiale IR St IR, which caused upper right to
lower left dia%c_l)nals to be produced which when the mirror im?jf was rotated -180, these diagonals

lined up Wit Yhd tata IiFST AnsR3E; SYGRARI DI fHgretalitie fint Smorasreiadiaitorce
functions resultengiskiom stoutiiey itdagentoamaeticriialdignigsian isitgeturagiata fisldoedizaea magnetic
field emission structure.rotated -90 Ing ACros magnetic fi mission structure. Referring to
Fig. 14b, spatiasltgflcl)%%:uéeflﬂ%gt%ﬁeclthoﬂrf}@sﬁu?% for afa? r%ﬁ?oﬁrl?ﬁfg)éle%?a%ﬁgﬁcl?ﬁe%Ogln”tl&llses?g% gtructure
1402b moving awgstithbetdagnistiofi sliuehris sidddstheingreobdaP O antreviionglibOthasaspatial force

function 1416 ragulis19aine SUTRLIRAASMAIAEHRIRIASTURIAN SRS rotated -90 1402

moving across magnetic field emission structure 1402a in the same direction 1404. Characteristics of

the spatifl et &igintliclsrietpistsamplanigonowan shide corkispdss it Bvaragonsida degkserdfsn from 0,0
to 40,40 of sparakipisg dREIAB, Wbk ARSI TSRIS RakaltosiriGranbal bydeitianalih a

characteristics of the spatial force fupgtion, depicted n, Fig, 13b.may be consistent with a diagonal from
40,0 to 0,40 of %?)%ﬁigfs fce uﬁ%‘ﬁoﬁ@ 44 %?Iﬁé]g.liﬁ%}‘ajﬁm%a(b’ri8??8@%Pﬂhﬁﬂé¥i8(ffl§ld emission
structure _14_02&4/0&31119 thevsghteofehe deded] 580 charhtie mightiradke 16 pb haonaffedt tits AvE coidnlithe
characterisios i anQb RS ACLIdOZAIMDRRIGE fiom Bdo AR am: SN iguan 1127 A

second magnetic field emission structure 1430 is produce ering the rows to 1 421,

1424, 1423, 149220 aregnFanas Withdhe\seveivie trrodusion the laHaserprigtioe sarediFisldds the
Barker 7 code pafiepasiiaiing d9Vsiwaady e Ragnaic g QI iesien SIIUEtYFedé2py produced
by reordering tggc{igévﬁutaobg't%gm(sr’n]éés‘rtzé ’rojizészolf t11i§’27>5(7 %§3631402a to the top of the code 1504 and the

topmost 6 rows of the 7x7 code 140a to the bottom of the code 1504. The two structures

1500 and 1504 behave the same where as a magnetic field emission structure 1402a is

slid from side to side it will lock in the center 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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1427, and 1422. When viewing the seven columns produced, the first, second, and sixth columns do
not follow the Barker 7 code pattern while the third column follows the Barker 7 code pattern wrapping
downward WreehE08th, fifth and seven columns follow the Barker 7 codBGIAHSHMENMg upward.
A fourth magnetic field emission structure 1434 is produced by reordering the rows 1425, 1421, 1427,
1424, 1422, 1426, and 1423. When viewing the seven columns produced, each follows the Barker 7
code pattern wrapping upward. [0104] Fig. 14d depicts a spatial force function 1436 resulting from the
second magnetic#eld mission structure 1430 movjng acraoss its mirfor image structyure in one
direction 1404 &f uies I geitherusaies P52V IRt iddgrdm HSUSRo A SRS © iéﬁ}(gﬂ%ission
structure 1430 aféehdniimg catdiedesdghedoving in the same direction 1404 across the mirror image of
the seco netic field emission struct 430 ] Fi et ti unction
140 oo o B R  aoe
magnetic field wrsidiomndiheapaavinedhe fugrandibat salpansdithe fepubingritmshire442584tliting from

the fourth magnefiefie!fhapisainn Sy sl dBiReingreaiaing nABRAE RAYsiddneRRMR direction
1404 across its mirror image mg@?%netic fiel emissiongsé[trlgé#re.ﬂﬁ 106] Fi
ianll

g 15 depicts exemplary
one-way slide 15RO dhd4078-ValreiRtlefotdedg Flip=len hisve i@?a/t‘ﬁﬁg‘?\‘}\‘iﬁy slide lock
code 1500 is pradatead dfy-3tatdioemntiamebd iy bbi)el §64 isatiovid handhiiren byagddid@Rthis leftmost 6
columns of the /x7 code 1402a to the right of the co 500 | t6C the 7x7
code o the lort 1S FL SYEr RO IR 0 BB ceucrlt B0 RS TR G, ™ o
magnets are in@9atdefdvitMite BiivienneashedubifitptnimnagrottiZbl aio e upissbPFIgWEEd & positions

1 to 13. SimilarlyeRa&xd Meew@ysﬁl%g%@%gﬁ% 1504 s:BregusedRymasing thelpUiaRmpst 6 rows
of the 7x7 code 1402a to the top of the code 1504 and the tosgmost 6 rows of the 7x7 code, 140a to the

bottom of the cSERPEDRCIPNe AR A en dgnshdoP8ds HeavEaie MRt Hass 102 agnetic
field emission ditwvetiig HetR2enisvalithfigetisi dieltbesiiisidnsthionikei glogwedtar aditbrda@embite at any
other point off center it will be repelled.with .a force of -7. Similarly, one- slide Jock codes 1506,
1508, 1510, an ST ME ol byt acn i s B A e RE MBAe(AE RLRESE 2 ony
partially repeatdov@egrbbal pcreasingsaddfiefansiigribe(ineagnstic Seldperengthhehths, magheireBeldonuts,
crazy eight, etce}fiafl R&rheRIe by ARHNHNG IeneAd RAEGhiC6e RRFHO KR RS RitHheres

provided in Fig. 15. As such, varigus types of locking mechanisms can be designed. [0107] Fig. 16a
depicts a hoverstigtideds609EPoURIIRNT BYSIBURHIPTN 638 fe HiBiat L era potial fofy-Lifiian dhen
removing the figgldad ddagicCsduotng chtivenres pisiuciruations. Asveurint arkisrabiriaghitdGrd can be
moved across & tesling,magnalc el amiseibn sltuclife 9995 sds 18028,0 fappllcy side
1602f and at allthes Achieve a spéia Korce RInction o2 7. Bover ehannel tor 0X) 1604 1s shown
where mirror intggeonigit ivih coatieigobiibe atrengih efdlicdagnsiisiontherscngrerp ard(ttaing
accordance witghovsf.eode 1600. With this approach, a mirror image 1402b can be raised or lowered
by increasin?%]or decreasing the magnetic field strength of the magnetic field emission structure below.

Similarly[ %4 foEE cHhHRAIAB 89y Lo ARPRPEcdusHt BY RIFSHE 1A% 9oKCBRAEHRY B8R 88H %o
magnetic field espissite sthuctues i eghoaednhacisrdadiayiwshabheondy, adeerifdge Mobuhis

approach, the mirr%r ima ? 14026 can l?e raised or }O\f/dered h ingﬁ%%lsrig an(EIl d%grs? esi%%othe
magnetic field sctarlénattﬁg ort ceror‘c?lsfgrr?é‘tllcl?i%faagnmﬁégslé% structure below ana%é)%]agnetlc i€ld emission
structure aboveoﬁh;Mpm@iéﬁdéll@ﬁﬂndweﬁxmiMI@wnﬁg@ﬁdﬁbm(fmptj@lo‘réét-ed where partial code
mOdU"05[@E@ﬁqﬁg.dﬂébtﬁgpﬁi{y&ﬁué‘ie?ﬂﬁw PHaQﬁQﬁé‘?f%l\ﬁ%fHﬂ?i&H%Yﬁ'&ﬁf&t PEeRSARRVE Winigh the

movement of a hovering object employing magnetic field emission structure 1402b can be controlled

via control of thiagemgendiciieldppiseing srirme i efanbrd bakerg terdordddover with

a -7 (repel) force anywhere above the structure 1612 provided it is properly oriented (i.e.,

no rotation). Various sorts of such structures can be created using partial code modulos.
Should one or more rows 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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[0108] Fig. 16b depicts a hover code 1608 produced by placing two code modulos 1402a one on top of
the other and then removing the first and last rows. As such, mirror image 1402b can be moved across
a resulting MR I emission structure from upper side 1610a to the RERIEPLIILOBBNRSIf and at all
time achieve a spatial force function of-7. [0109] Fig. 16c depicts an exemplary magnetic field
emission structure 1612 where a mirror image magnetic field emission structure 1402b of a 7x7
barker-like code will hover with a -7 (repel) force anywhere above the structure 1612 provided it is
properly oriented (i.e., no rotation). Various sorts of such structures can be created using partial code

modulos. ShoultoReBFth SRS e oAl MARgRETsTA SRR Gt GG Mt Rased (or
decreased) theprtireliadgoetie flefid eddstio maigueticrdidlid 0chisdon beraetuse dniyesarvethe defiesired
direction and at {;LC g%ir%dc\(/)%ll%cigt F rexampllﬁal ﬁ,p%telld the gl%ed column. of magpets 614 have

. S g 1V fis’ to the i roy € same magnetic strengths as
magnetic strengtns t%at are Iincreased ovet the rengtﬁs o ﬁ'le rest Or? the hagnets of the structure

1612, the magresdentielddmigetbnthatutermageote Welldoemissisall stueiurse e freptatedly rmmyadtic field
emission structyguneiesyRdheneilrStiare SHye, CRARASHR the right Bright Regkigvded thgsame

magnetic strengths as column 1614 such that the m%l%netic field emission structure is regeatedly
moved leftwardMAFRER HrrgiscRartionadsheros hereats thertn e srupured d0zbrecvisiham dafagnets
along the portiotheif theione beagals thedpedEaisngtuitctd@2iaeInid trandvayddhaiwirhgnstic

strengths increased causing strycture 1402b tg be moved downward. As such, various modifications to
the sttength of ol outEalced 18 SRR ACRATHAIE SRR RV
Referring againeféertignovemenigfigticome bd Refersingagainie Figotfia2adHabtisaestidetbirk codes

could be similage IBPIESRRNIEA SRARRHE SIRIUSI Eodd0u IS Sl iibAG iRILAUARSY QWRy from the

alignment location (shown by the dark square), the magnetic strength of each row (or column) would
become more S SIYSHEFe LD KssidcoArtien ande b havsy dToR sty R} BRBERERRF?ERR IIed back
into its lock locasiaswit-oy akardpike, suhia)vehd shaghdie SitadickCoash wilw \(afiedlimmagnetsldield
strengths for rows (or columns) outside the alignment lgcation ca the drawer to slowly close
ot tlocked in AL RHRIEOT MESAGE: T e o S ot R e o
do not require aﬁpﬁé@d@té(ihnfa i@dﬂ?bﬂ@@lﬁimanm ﬂm@ib@mrstsem}hﬁ JlidetBckiepde Feitblepicts a
magnetic field qpyisgioR SHURIUTEE EReeMVRSISIANIRE BAAGARSS RRsHoRRA Ahtipidhaphall overlap

in one direction. The structure is designed to have a peak spatial force when (Substantially) aligned

and have relatif@RIhsA1SF Sactipner sorelonty stoshyrbtdtilasisd MighssentY 1819059 MeEBYSpicts the

spatial force funii@BtAQthOE s Alag Betim pletdearedssie mapnettane do’ et Ripracingmaietisiinirror image

magnetic field emis(sion trugtyrﬁ. Thgepeak occurs when substantially aligned. [0112] Fig. 18a depicts
ro um ve the same strength, .o . . -

an exemplary code htEnded'to prod‘ﬂce a rmagnetic field emission structure having a first

stronger [6tkOWHgn dligrdegiotitha imagnisiae ifedd emissiprestfatidee il¥siormginsotgraizndagsetsond

weaker lock wheniialed, 9 GRIAHKG FaHS VR §HDRA0G RAgRC e S GRSRI BB RHUF W ave
a peak spatial force when (substantially) aligned and have relatively minor side lobe
strength at any rotation off alignment.

[0111] Fig. 17b depicts the spatial force function 1704 of a magnetic field emission structure
1702 interacting with its mirror image magnetic field emission structure. The peak
occurs when substantially aligned.

[0112] Fig. 18a depicts an exemplary code 1802 intended to produce a magnetic field emission
structure having a first stronger lock 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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[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. [0OMNY9)2009/1288¢epicts the spatial force function 1804 of magneticPRAA/ 8418 Etructure
1802 interacting with its minor magnetic field emission structure after being rotated 90. The peak
occurs when substantially aligned but one structure rotated 90. [0115] Figs. 19a-19i depict the
exemplary magnetic field emission structure 1802a and its mirror image magnetic field emission
structure 1802b and the resulting spatjal forces produced in accordance with_their various alignments
as they al(iistedt FERRRITS BE SR Th iRg199d St hmagnetic e featmrigiirtiadrd4.802a and
the mirror imagénraagnstic fiklit enissiangisicticr] balXoararabanesiproduginetaddenk, spasial force. In
Fig. 19b, the mirrof image magnetic fie,lcije jssign structure 1802b is rotated clockwise slightly relative
to the magneticpr?g[ﬁogﬂﬁgg%ﬁgﬁmgﬁ%a %8?2@8‘?%%@%\%8%%%%@%%%3 significantly. In Fig. 19c,
the mirrofdiiayFigsadfetiofidipietnibsiexeaipliciuraagBERD fivldidhdassiohataedomnd thsdAitemdtie force
continues to de e. In fig. 19d..the minor.image, magnetic.field emission structur 02b is still
further rotated liﬁ{nlt%%t énla? Féqmct? e cl)crc%éer@e%%}rﬁselg vsewcsm%llggggha %gtltfl&ree%\l}v%n%gg%%tfl‘(? etd emission
structures are a¥siosdpaesedascsivifiliniFigriogsal@nreenthastiheyramgnastedislativantesianh structures

held somewhatapait as g ighal WiNGSHHEUSR CANRRMANRARORRRANAd ARG Ig)ARdg.alignment
producing a small spatial force as.in Fig. 19f. The spatial force increases as the two structures become

more and more SIS HFld GRS YCTYR LAWR e Algsiptodicinga aale R iiseaiilhed as in
Fig. 19i. It shoukighe9tothd ihiabtiemaikerignedt tdRtioniveim athittardyl S0BdsRI@mdIvRyIbeisaried
depending on th de loyed. Additionally, the mirror image etic field emission. structure
1802b is the mi?ﬁdgr%%? %Z%r?&?é T%a?dn & l}gtslfo&rllpéé rﬁ%lﬁ?gﬂégg% fesu tln% ?Hdaﬁl%ﬁra%%{yg %‘ggﬁ spatial
force. The minoedvreg csigrafertty fidhi Bigid S ribstimorarcmagy magnekic sl dnettiisslgrbssrooes] such that

when aligned wightheMaansaticdeld smigRionatue.L802a:08 ReakorRatialforge yguigeoe a

repelling force in which case the directions of the arrows used to indicate amplitude of the spatial force
corresponding fBIFE AR MESRGHMERES ST strasiare JEGkcis il dyahsr sotatsd cudibhthey from

each other. [01afifaktlye 0@ cibguichtciwermMadlE o dieiehemiasio mafseiv RedlERRaandrddi2b. One of
the magnetic field em%?%sigen str %ture%mozltr)lieglqug a P}Jirvrgn m%hanism ggofge hat includes a tool

insertion slot 2802 86 mpolagl;rﬁg icfield e misSiorstructurds e B%e a(fignrlﬁﬁlé%f mar ds%f)sétoglong an

axis 2003. A lattnehaehaaid somesthatsatiaet i geBigattPeclin 2006amandantoh koot 2088b andy also be
included preVe@Hﬁ%H%%%i%ﬂﬁ@{ﬁ‘ﬂﬂ{&déH@L{_‘%Qﬁt ﬁﬁﬁ%}séi%éiﬂl%?éﬁiﬁﬁonrﬁy%ﬁ%‘?s once

aligned. Under one arrangement, a pivot mechanism (not shown) could be used to connect the two
structures 1802°1dDEFE0ES BVBE SBMEBIREIeDaEPRFInRSE At Mare Alienvson Figrelfg andifhg the two
structures to beandavpehknépatislofot@f ialighinedtwirrbatisabdedsMORRN BROW sheupiwet Rydatibatg., about
the axis 2003). the direction of rotation was arbitrarily chosen and may be varied depending on the code
employed. Additionally, the mirror image magnetic field emission structure 1802b is the
mirror of magnetic field emission structure 1802a resulting in an attractive peak spatial
force. The mirror image magnetic field emission structure 1802b could alternatively be
coded such that when aligned with the magnetic field emission structure 1802a the peak
spatial force would be a repelling force in which case the directions of the arrows used to
indicate amplitude of the spatial force corresponding to the different alignments would
be reversed such that the arrows faced away from each other.

[0116] Fig. 20a depicts two magnetic field emission structures 1802a and 1802b. One of the
magnetic field emission structures 1802b includes 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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[0117] Fig. 20b depicts a first circular magnetic field emission structure housing 2006 and a second
circular magnetic field emission structure housing 2008 configured such that the first housing 2006 can
be inserted Wtb2HE/s203hd housing 2008. The second housing 2008 is attREBY 208903/ Nhative
turning mechanism 2010 that is connected to a swivel mechanism 2012 that would normally be
attached to some other object. Also shown is a lever 2013 that can be used to provide turning
leverage. [0118] Fig. 20c depicts an exemplary tool assembly 2014 including a drill head assembly
2016. The drill head assembly 2016 comprises a first housing 2006 and a drill bit 2018. The tool
assembly 2014 BRHCHahcsYnginfi{Ba PagnTHfyfield emisiion Goy LR SR 8lignsde HBdRLERSng 2008.
The first housingrafgmigie|udsisoinisRtl@utiqad GRahpd@ild bonsigLkechinalideeinio gridrnsiots 2024 of

the second housing. 2 The secgnd.housing 2008 includes a first rotating shaft 2026 used to turn
tho dril head a0 S0P OER A 4P QAN IS Ay PO S e OB, st nd e 2026
used to align theviirsiriatersing BO0® watdinkieoseub ptlatigomiery vi6AS:ifoula0inpipnZzddut dsigtivein
exemplary holepg%{i@ggpggﬁmmgﬁggg having an outer cutting portion 3032 including a first
magnetic field emission structure 1802a and an inner_cutting portion 2034 including a second magnetic

field emid@idrltigcai depipss atlifet sirelaumasgsiisrfish 2oassimnspnelEehapst Ag?H86 having a
cutting edge 20@8orkhéititsihangiegc20a6 émasvnatiachie aclithasomiorfdthbsioR talirsebump pad
2042 and a second.bum 044, It is configured to slide back an rth.inside a guide.2046, where
et s oA R A S e S0 e e RO I e S RPN R

structures 180208t 2Bached Thenadtematiérigrpimgiored@smAdidides ia spreaghousisvg 2048 having

a cutting edge 20305 m&thma%@imam%dsm BRe fgsition By @ dikRtishaft 2052.
The second magnetic field emission structure

' 1802b is turned using a shaft 2054 so as to cause the
first and secondeisagRELithAtandIs st i MiMdes BEMEDISXeRE$-1802Db to align momentarily at which

pgint the[outey Builipg: @epias ﬁ%&@m@ngﬁsﬁ%mmﬂﬂ?‘mﬁ[@mmmn@walszﬁflmysgcmtﬂat Clﬁtting
edges 2038 and,20 verlap. The cj erence of the first housing 2036 js. sl rger than the
cetond housing SoRBICHR BeeRbE AL T Ratig LA oSN FE5 5 MLALAS oL hole in
something pas@m@_ds&wb_brﬁ_ﬂiérzis@eigchdaﬁh)drﬂbmw Bhamgwwdmmaésdmm_glaesdmcland
second magneg fig| Emés'ﬂ{éﬂ&q{%ﬁﬁ&%'m&ﬁ%ﬂgﬁ@ beeois Jisalignaryereby the

outer cutting portion 2032 is propelled away from the inner cut portion 2034. Furthermore, if the

shaft 2054 coniliffednts @ridasksmelPdyvefutisnseasad gusingittiohrsesesany theusingatPfe defines
the r?te at Whiﬁ'ﬂ#ﬁ&%aﬁﬁ@sﬁ#ﬂtéﬁ%@ﬂ sliiaﬁfz@zgqm tﬁf’uﬁ#@ib alaﬂaf ﬁ@@diaés@ﬁwfzgmomeaec?@?go ntrolled
as a function of the.movement of the two objec}s to whic rst ang second. magnetic fleld emission
i eturos are DU R A R TR R BRI SO0 A 1D 00 BER to rion
and the inner cﬂ&%gtmﬂ)ﬂlh.)symﬂmwmgaoﬁ&_me revolution rate. [0120] Fig. 20e depicts an exgmplary
machine giqgs ﬁ?%?é@é&@éﬁ%@%&&%@&%m&% g@%@&%%ﬁ?& ﬁa%% N5 RatQmpertion 2058

comprises a first 62 including a’first magnetic Tield emission structure 1802a, a second tier 2064

including a secBPidithatfiatinsludingishiehmaenstis dioloenission stiustwarii22e8S AaAgbelow it a
third magnetic {iglgn@piseian Asuchaday 9aeddia taRoRet atid0GR; aMRksemR fikutier B 2
including a fourth magnetic field eg)iggion structure 1832b hav# irror coding as the first magnetic
field emission SRR SGPEIPERORIIP A oarePTRFIST 2 TRl AT & AP AHEIREFARSSTIR Structure

2066p havir_lg rﬂha_dﬁrsbhbugmgs_m wmmdgmetﬁidiegjsbmmmlgwhmgarﬁﬁ%ﬁm mnldzmmird tier
2076 including éh&'ét?e%ﬂ%%%?yg'ﬁg '?HAL?‘.S'ﬂni?U&ﬁji(?ﬁ?eaq QW Hayig Héﬁr?cfr&loﬂfﬂﬁeaé é%%éh'rd

magnetic field emission structure 2070a. The second and third tiers of the top portion 2 are

configured to ré@éfseMiractinevirarenbisisentioled by dha shatiabBrocsfiunetionted MhaRttapdseeanhs 2058,
2060 are broughh&iess fRIgashi Q0RT sereiRa IR HIRINZ050 beromas-aligngd pwitothedsattom

portion 2058 the spatial force functions gf the caomplementary pairs of magnetic, field emission
structures causEERSSTHEBA BRYSIRa A VIS AchiRG 18 prheegssadessing et portions.
By turning eithés theilaited ipoatifixed GmSitioihiey tapfipsirshafi? 0652 . thThe ageweidc et einission
structures become. misaligned s‘g;;)g that the fwo_ portion rate, [0121] Fig.20f depicts an
exemplary gripf)%la%%ﬁp%%%ﬁgeg . l?r%?:l%‘é?ﬁg %18'#)%? Sg?tﬁ 25(‘%)61%1%_ éfo sceaclzlon(tjh %gzrrts 8@256‘?%% first part
2080 comprisefagoei¢ fiddemissian stivetusaut80?e ondcrg02b to align momentarily at which point

the outer cutting portion 2032 is propelled towards the inner cutting potion 2034 such
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each tooth (or stair) has corresponding magnets making up a first magnetic field emission structure
2084a. The second part 2082 also comprises a saw tooth or stairs like structure where each tooth (or
stair) has coMeg8MitAH$agnets making up a second magnetic field emisHEA/EHUOUIES2TBAb that is
a mirror image of the first magnetic field emission structure 2084a. Under one arrangement each of the
two parts shown are cross-sections of parts that have the same cross section as rotated up to 3600
about a center axis 2086. Generally, the present invention can be used to produce all sorts of holding
mechanism such as pliers, jigs, clamps, etc. As such, the present invention can provide a precise
gripping force dhet piiénefdges2idtand Hetrvsreniighnertimfererreptthedybprsisatf & dmplary
clasp mechanisymgBfP (aigetusing i fissonanotiefid anBasasandansstiBOo Theidl dpas28992 includes

a first housing 20 orting a first magnetic field.emission structure. The second part 2094
cudes a secd FULREE0UE U I B S LBEBAeP A S LR et ke, The
second housing2@0B0it cuhemueaised tguidés Fo2ahserend andignetad field|icteissian giiidetuststs 2024 of
the first housing g%, ANe disLIRKNNAGARE R alRn asReiats iR eaang b ARk symission

structure slip ring mechanism 2096 that can be turned to rotate the magnetic tield emission structure of
the first part 200PRBled W HidrPer hiskimgh SHEIRG POHIRTHh M 4ic Ruehaaamse dfrthaedl A%k clasp
mechanism 2098nfinaBeictnall SaHS el slasih RECRARI IMEveRM AP ORI ks thit Atcasdaace with the

elease. Such QIR UHERIURRCEAT B0t b T TEASco At HCAIN B EEIOTCBbrinectors

involving _pipingaﬁ)ccaitr,oﬂateis at’_ﬁmatiomr ainthe ompresstbdé mle_inwrmi]zjae&tblwlﬁﬁq}dthﬂmste@mology is
also applicable 40 8avpnetis Nailie ARSIHAUEN T SIRCUARIS.LOMN SRR, WANRISAhSStalBus (USB)
connectors, and most any other type of connector used for any purpose. [0123] The gripping force
described aboveEing BEsHMES ARL sabE esEomm afhtp foghbands m,errp\é%ﬂaipp&'@et?@%?c%l@éplications
this ability to provigeersrseisiandRating force between two electronic parts or as part of a connection
may correspond to a desired characteristic, fqr,example, a desired impedance. Furt ore, the
nventon G EaE1E SRR ERGEEEUAREY D ERRar LR TAB ARl SHAC BT &P eture tha
is d_riv_en with A&:wpili)@doieﬂ%mthei\beqmmyﬁomabﬁg whgmiﬂkigummiih%)@emhuﬂinmgﬁmc fie_lo_l
emission Struc%%ﬁ'éﬁ‘éjﬁe 4 @n?ﬁg‘éﬁ Qhﬁgﬁ?céé?tiﬁze{)@Qe?'c%&i’ﬁérafﬁgﬁﬂaﬁ&ﬁ? JOGSIERYgapolarities

according to the same code used to pro Irst magnetic emission structure.” When not

aligned, the fielieldvimégeiss Sriehemitboasasmhadlghsyriae 3968 dsxing balery dtrfcthirdtmagngiien magnetic
field emission siigteraRA theiehy-CONRRIVERRMBH PEFRHBATYIBSIUSHEIEORPIRE SKsteoms pole
pieces are rather large and cannot conserve their fields in this w inge the air gap is so Jarge. [0124]
Fig. 21 depicts 348 SnigutEreesnetif 'Ie\r(f?e"‘r'??bsé}oﬁlsf)‘?%iﬁé(ﬁ‘égﬁgﬂg HEIEPEHYS SR At ictures
2104 on each divenagatgianit kil sentissiong samcaign hgdns,madin® 126 COVA " inéliglid] alfifldepicts a
second elonga ructural member ' tic.field emjssi r .0n both
ends of one siﬁgﬁﬁgcm%dﬁhg%sﬁé% fﬁ?ﬁ%%%@ﬁ%%gﬁﬁd@%&% é%%r%#gjpég%%lgh that they
can be aligned fisldteaeisipe structaind 2¥enanst chinditinictiberadudingnsiztiogapugtio fieldther
depicts a struciyralassemiR AR Ichling Wisref taifissheloromiRg SipiuEtBNe HRRLRR102

attached to two of the second elgngated structural members 2108 whereby four magnetic field

emission structt A SGAB84/214% ssrandigpib e giess She 4R ROERT A W ErE SPRERESANG four
magnetic field esoedaiahestvicticre o116 2atbal pogicn2l§8retstthabgnonithntbtoprpagioatiedtdd emission
structures 180249 atach 11 GRYel PERR'Alek 410 1He S USIHIR ARPREM AR R PR 2 covered
structural assem yagi 618 PP 8

bottom portion 2058 the spatial force functions of the complementary pairs of magnetic

field emission structures causes a pressing of any material (e.g., aluminum) that is placed
between the two portions. By turning either 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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[0125] Generally, the ability to easily turn correlated magnetic structures such that they disengage is a
function of the torque easily created by a person's hand by the moment arm of the structure. The
larger it is, tOIAPBFEZHBIMoment arm, which acts as a lever. When two seF4rafeS3fis#es are
physically connected via a structural member, as with the cover panel 2114, the ability to use torque is
defeated because the moment arms are reversed. This reversal is magnified with each additional
separate structure connected via structural members in an array. The force is proportional to the
distance between respective structures, where torque is proportional to force times radius. As such,
under one arraftRieAt (R HaEhde rorespanding Basnals-sbing &R R diesl Birgeetitafisidembly
2116 include a éuining Rechaszmsanamngdbenpin besalignedapriisalighie tbithastiaiie ligsemble or
disassemble the covered structu a{ a s?]mblé/..éJ der another arrangement he maggl%ggofigld
emission structtFELYS Wé’ﬁﬁc‘?ﬁc e 3Xur ?ﬁgs Mec %n?g%?wg]gﬁ%@f?-% élﬁi(l:lp us8E°Gt arrays of
electromagnetsnagactiofiddudssmmsaynatic Zi8ébahaisisio matrorciuegdlodiths firsvmdgretiafécidlative to a
second magneti, fied, QIS AIR SR IRBSSRE iRIG Rt AL.PIRThANR RIS SRR e aRect to

move. [0127] Fig. 22 depicts a table 2202 having a two-dimensional electromagnetic array 2204
beneath its surfigeioas fraits/thahhayeilie @MeSEss BRSUPAGS 18RS UDAPAN shadAReRED8*dmprising

at least one tabjggeontachdnR@mbat 7283 BR AEYEMENLHP AR 2206uE MoYRNBYIRGIdRIY table
contact members 2208 each having a magnetic field emission structure 1802b that would be attracted

by the electronfAGH PSR PSS SRR HrtrOF SPHRc i AEEeB IMVATHATH28 BEY SR Agnets of
the electromagpetier gsippatidfoletednd irderediBtiherintxing arecionnbifhardtdetermines their polarity. A
first exampl icts states of the electromagnetic ar. 2 onfigslred t ne of the
table co :Egcf? iﬁ%r(gb%eﬁg g%‘é 18 t7r{g%ltpigr% %S%)se (%?3% 6 ¢ %@95%%% ne sag%lﬁsr%eg?)%gg??g%{g the
magnetic field eesslast?084urd hedips. pars808a dnelusiespieiist Imengc29 Qi frappartinate dist the

electromagnetic,astay 2204 saniignres.i.rauss RisdablasonachasmbSt 2R bR aNsasted (i.e.

move) to a different subset of the electromagnetic corresponding to the magnetic field emission

structure 1802&SBbIHTEPRAE xSATPRESAEISIGIRY SRR FEcobIR 28 bREsEB B ntact
member(s) canitgudwraicainiidda i /2 by sarfigugeth® strkemnf ghirlekal aozgfate dirthe
electromagneti¢ arra 4. [0128] Fig. 23 depicts a first cylinder 2302 slightly larger than a second
cylinder 2304 c%on'“f%{ln eg méid&%@ﬁ%% gf/ﬁtllﬁd%s)régéfﬁl.sgar%sg&ﬁ%?c leé] gr%%é‘&%%%ﬁ%ﬁ?&%% is
placed around stradivst ojindeg 28eshqusmplofalthatreambearivrseddndapiindes apegngtindielday of

electromagnets (ol SHomRhir SRS G SM B0 TS5 8s 20 difpA IB0RIs230H (R B URNAYdR first Cylinder

2302) and their states are controlled to create a moving mirror image magnetic field emission structure

to which the m&gHsiR0s st eiRssioh Leuektie DsersH2N8y sGHeRI¥adle ttsifd: elfRder 2302
(or optionally thaeshasindscyinbecarf4) il ratateoraimtiverithtive preamdmidinidaraosbyar giptionally the

first cylinder 2302). The madnelic feld SaySsion STURIUIES 2308, 8340, 81612312 Rioduged by the
electromagnetic dtray at time 0, BnatTana Br Show a paf ern mirroring tat'of the mg\gnetic field

emission structonesizdiarenrhd tisedizstaspitatds PIBOR plmebptcanmestotiovamnaeiensgnaiolvingard in time
so as to cause thafirskeylinderA30210.h0tale GRYNISHERGINIECo SnebifiprdGpRPGRAdandgirection of

movement of the first cylinder 2302 (or the second cylinder 2304) can be controlled via state changes
of the electromE§HRIBAR A FpRHeRIR ta BRvarsite et GonealesHEBNG alshtiogic sanregtors,

electromagnetivaivaxal 3tAdNBLE QUSSPOndR (R, tiadkibategrobripredfeomaiisiagedagh that a
moving mirror imagg)e magnetic field emission structure can be used to move the first cylinder 2302

backward or foRRaFd 81 the track using the same code shift approach shown with magnetic field
emission ¢tA3¢tTihe eapwisg 31O daswiilRBlgbove can also be described as a mating force. As such, in

certain electronics applications this ability to provide a precision mating force between
two electronic parts or as part of a connection may correspond to a desired characteristic,
for example, a desired impedance. Furthermore, the invention is applicable to inductive
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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[0129] Fig. 24 depicts a first sphere 2402 slightly larger than a second sphere 2404 contained inside
the first sphere 2402. A magnetic field emission structure 2406 is placed around the first sphere 2402
(or optionalyVar¥ad 2HBGecond sphere 2404). An array of electromagnets RES(ERIMSBIHssociated
with the second sphere 2404 (or optionally the first sphere 2402) and their states are controlled to
create a moving mirror image magnetic field emission structure to which the magnetic field emission
structure 2406 is attracted so as to cause the first sphere 2402 (or optionally the second sphere 2404)
to rotate relative to the second sphere 2404 (or optionally the first sphere 2402). The magnetic field
emission structBPEIgaHAcoordine 40 (1o 44 radR sk Y ﬂﬁ%dg?séh%ﬁrabﬁ@ﬁee&ﬁévl&t%%n, t=n+1,
and t=n+2, showracnatie Wheir tt ajdhal, ¢idfirlaaginetiodald thieissionssindetthey 2606aresnd the first
sphere 2402. TFe tern is shown moving downward.in time so as to cause the first sphere 2402 to
otate countorce R Bt oo R SHEAR e Ce BB o oSS Ch S RE ot sphere
2402 (or the sepower sPrdinapydMipctivelyecouplgdfysierim’spale pleaerers ofttise lakgetrohegymets making
up the electromagagiic AURYiefiSH PAlSRALTE Glesirepagasisand/or magnetic field emission

structure could extend so as to completely cover the su ace((]s(&zof the first and/or second spheres

» . r . .
2402, 24804 dcFisnat greirtbadint aloastd fiuicspakbnenhen2d2 Juviryametic SaldAnstiose
controlled in myttipltiiecions adongftrwitiples axe alsd BaviRRistakimeid ndddinap eEctrompagnetic
array 2414 that corresponds to a track that.can laced on a surf ch. that movin gnetic field
miscion airootl 1B 28 (ROR RBOR FT R Bt MRt 1D S TR BRI IR i the
same code shiftmppioachstiaen 2ith wadosticiidddof missisidestridte e s, fld Gnaisd@412. A

cylinder 2416 igshawoshawng:a Eﬁ%b%%ﬁé&@?ﬁﬂ@&gﬁcﬁr{@a)f ity LA SRAADIEIGCHRARGnetic array

- 241413 which would control magnetic field emission structures to cause sphere 2402 to move

backward or foRRarerHerAsEYHHERnenbep R4 2807188 pidfis: cohréigheiy dpirit e EN P tapped
back on itself tadesmbBithERasyliorereisst thark cBsphal Sraddral canvesenhbeltdreker structure
that when moved relatiye to a mirror image cor eleltin surfa ill achieve stron%tractiotn da
holding (or gripBTaf Folte KRy (RSRLe s Wt RS Es p7a 0 B, s L s otary
correlating surfemessim ptowitheegesrs| ik &3é tftion. digred thEipold-dokniésceoeguadselhzl irhction
force, these gefgs:fada Ingskhi.cRARSsirdiand.ailkalve pesltivg: nesslippinaRialiong) apcuracy

Correlated surfaces tan be perfectly smooth and still provide positive, non-Slip traction. As such, they

can be made of &y snsticnEelthemisnieprurerirsstitS(bde, aitachidhe coxer prrghdiiéntedmside. In
contrast to legagyrgtioasRasad 21heelpibeutas iondedcrvayidesdyrtprelgted surfaces is
indepenctaﬁ f the friction forces betwelen the traction wheel and the traction surface and can be
employell it TR ARABE SN F AR A B UG S S i B et 8 ¥iom can be
operated indepédiseiegaity Gfagiaviipiaf theanmygle rasilgighted by epditon’s aotlbyrthespacenunderwater,
vertical surfaces g e Rsie fARMNLIPAILIAL IR SHRSR I RRIACWHILA 1R sylindRis in the form

of a belt, then the traction force can ade very strong and still be non-slipping and independent of
belt tension. It C¥AcreTacePFEtestaietyles o hasicabysanserd vint sfactyal rapsBithely no

slippage is perqpiteskeipang1one £aniEHSRBca iSO & eviRa bedheRnRlsRReHheHokelating
surface for self-mobile devjces thaLempIo éorreﬁtirgggw%%gjsﬁg the conv?ger belt is mo&mted ona
movable vehiclEHTHE: ntaiHEY Braai e FedRa M S8 AR SRR B HR SSAPES S Correlating
surface or to anyacttinguoihmendiedsrig Busferge Site Sorch édpnepert{Q kB R} thigditrde hetsean alternative
approach to th in Fig. 23 i li i first: ma (G ission
structure 2306%%} %@%%‘éﬁg [ oﬁg %v%ﬁ%?qg%éﬁgﬁ%ﬁ)%%v%? r%/grs%srrg’e ‘ggrbg&]véveﬁ réllqlado%rg a second
magnetic field effg&Tapeeterthe pagretalield erireipe sHisyes eldhgreeversd sevetyield emission

structure 2306.oibIWDEIE AR IIE Widdind hElRsHIGM aeHbEile AAtYRSBbiftadintiinesierause
forward or backward movement, the fixed magnetic field emission stru Eure 2502 values provide

traction and a JRBEHG &SRO FBFEETREC R aEF S S R RSP dn SR ASShEnism (e.g., a
motor). The grippungdmeee, vieo uegiemiaficKLdsisiimdtyncanataiotmas ivdudy lindearingovadadsmn the track
indepen ffricti ravity and I r e jec a k that
moved uci)&?\?ja]{l ,ég'c?gégﬁa%i\l{ﬁ%a ,S%r ?%og{}r}%)%ﬁgg%ggﬁ%%é%%%gfﬁ%l&%}hﬁ% ﬁrr%%ggﬁﬁeﬁ ég%%vitational
force (as a funclidissistisBugidighther ihanenpdct) dveadeleting the seeand foreaetie theldirghrspiagnetic
field emission sipuetiesssdigaPigaaBfcidntersaaBiag Be sgBbipesbvdth 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 holding force with a mirror image
magnetic field emission structure corresponding to a track.
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[0133] Fig. 26 depicts an alternative approach to that shown in Fig. 24. In Fig. 26 a sphere 2402
having a first magnetic field emission structure 2406 and being turned clockwise or counter-clockwise
by some for®ORIPIARMINg a second magnetic field emission structure 26 PXRARAYMIFBOIToding as
the first magnetic field emission structure 2406. Thus, whereas in Fig. 24, an electromagnetic array
was shifted in time to cause forward or backward movement, the fixed second magnetic field emission
structure 2602 values provide traction and a gripping (i.e., holding) force as sphere 2402 is turned by
another mechanism %eo.c%.éa motor). The gripping force would remain substantially constant as the

sphere 2033 hEied %o aritieirdg e PRYaRE 3f TCHYmensifuRli ea P raengtit &reasréXia used to
move an objecthehaiti astsasisdbas seavend uponaliDachesbie AN i Dmisyanynd Piafatesdb direction

within the limits of the gravjtational force (as a function o% wejght of the qbj [0} ming the
spatialforce of TR ac i O BeLe S hc08s. My s o et R D o e
magnetic field shewsibavingtiurda@Bocentanmenberd 2288 vedic fivlhe mivsingtisdieid emBe0nb which

have mirror coding. Az MGG RBSHRL AU WE 4498 x?éﬂ%?r&?%dﬁ?%&ﬁ?ﬁ%&%@ provide a

gripping force causing sphere 2402 to move backward or forward in the cylinder 2416 with precision
alignment. [0139nHR]. of7 tharietsy) 3 7BBIRAl af1esrommpensie nefwihe r sle HRRAEE TRy figfd e mission
structure 2702 wétefsins® uhdthaothyyinge sh 23 utsuah dbRimines chelaigeariortian @ i0kahphe first

magnetic field gmissjon strycture is in contact with a sec %[? magnetic.field emission strueture 2502
having mirror c%%?rég %Pslct%es fresstor%@lﬁr?g fc{:1r ﬂglla(?%ertﬁlcs%ﬁrg 2 rlfc%arel%ayofglésﬁc n,e t?\% g%@re portion
2704 directly comesgiondsbors 120§ gtipsintg fosobsq0aBBiE Alecthemagnte eppasraoritgriagheg a

correlating Surfﬁ&%hétfé’ﬁ@& & 0B IR HC IR 950 H QBB AR 22T 0RIGR BiffeRR AlkNGTE'S O

astronaut's shoeg at is intended to partially correlate with the correlating surface regardless of how

the surface andiiberrisgERnagmsts srrAdMtrubsdie cavghi rlecomnian) naraatt fPeas would
be randomly plgeaératted the, ehios) tshaRiwent!subshierthe alialamgattidadiesipdigesery as it

magnetic et SRS UL STIFE R SHTa B0t LR RSP AT SRLloh CoMReaeton from -
the partial corretatignigd izt theuidlo coutaasmmbents)srnbs momedrapon ablo 2202 tedvanikg the
states of the electromagnets of the electromagnetic array 2204.

[0128] Fig. 23 depicts a first cylinder 2302 slightly larger than a second cylinder 2304 contained
inside the first cylinder 2302. A magnetic field emission structure 2306 is placed around
the first cylinder 2302 (or optionally around the second cylinder 2304). An array of
electromagnets (not shown) is associated with the second cylinder 2304 (or optionally
the first cylinder 2302) and their states are controlled to create a moving mirror image
magnetic field emission structure to which the magnetic field emission structure 2306 is
attracted so as to cause the first cylinder 2302 (or optionally the second cylinder 2304) to
rotate relative to the second cylinder 2304 (or optionally the first cylinder 2302). The
magnetic field emission structures 2308, 2310, and 2312 produced by the
electromagnetic array at time t=n, t=n+1, and t=n+2, show a pattern mirroring that of the
magnetic field emission structure 2306 around the first cylinder 2302. The pattern is
shown moving downward in time so as to cause the first cylinder 2302 to rotate
counterclockwise. As such, the speed and direction of movement of the first cylinder
2302 (or the second cylinder 2304) can be controlled via state changes of 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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[0136] Figs. 28a through 28d depict a manufacturing method for producing magnetic field emission
structures. In Fig. 28a, a first magnetic field emission structure 1802a comprising an array of individual
magnets is 3HORHWBEMEG0a ferromagnetic material 2800a (e.g., iron) that is REBAEHNE/B38BEond
magnetic field emission structure having the same coding as the first magnetic field emission structure
1802a. In Fig. 28b, the ferromagnetic material 2800a has been heated to its Curie temperature (for
antiferromagnetic materials this would instead be the Neel temperature). The ferromagnetic material
2800a is then brought in contact with the first meégnetic field emission structure 1802a and allowed to

cool. ThereaftePendrse sHiRde N2 2nbatkard sodaryatdsoanths deskn Bsing gh feme erdenibifon
structure propesfigraiitbitofiis Witk gagtieiiaidie snssivn siitiies 7590228 andEzoIPes a magnetized

e dop oILIPH] I8, TRACERb i SR O R T Serbarie et 6 R o
temperature anilisidemﬂe;rﬁuglsphnrcdﬂmct Wit gnetin fighietinedidersontagn s mazld 28001 it too will
take on the magpelie,fistheissian sir et iroReilins il e padRRlzea eriomapnRl; materia
2800b as previously shown in Fig. 28c. 137FAn alternative method of manu%acturing a magnetic field

emission structelcSHirspagRTis taPh spTercinssesiated (il the tscand where R AddroTenticnystiectively
heat up field enpigsigpheRURIPCAHIP TR NsthesfAOMGORHE ateriad 1 HeviagrigilesnasEire and

th bject the locatj t tic field, With thi h_t tic field t ich a heated
fiod emiseion SBEFE o LELATITAYIL S SEHEctRd Py e i e DA ASPRAY A By varied
in time so as toatioa¢ethsorespeciive foufos lgpieto 24025 theptane e dle daonodesphlad . J8M38p To

q : p e e h id
produce supercandlgliRRagnel eld airysikie sud.CoIpiamagnetidelhamisaian siyjeture wou

be frozen into a super conductive materia out current’pres cooled below its critical

temperature. [Onagatiyy. figldiepreission sHuriBieof MPintdthledine 12 Popdueeda Maghetic field
emission structyigiiheEashapieimediatedayar 28P2is-migadesd s aaktoaut (REVMREess)
spatial forces when any twa magnetic field emjssion strugtyres_ are b ough&é gether such that
cidelobe effectE AR SE (Yo RFIG I, 1AL U NG e SISTEaR e SUIR AFE™ Sarurable
such as iron) oshoaetiweofiieg, davorwaaistic) tiod 44| kigso IAasthithegfir80sppecs/idéla Sideotagay, an
oblique projecti ey, tiyely, of IC. ] ISSI ? having a
surrounding hegﬂt}n gr%l%gvglsaxl %}gﬁgﬁj ér}\( %%&B%’(%glaﬁ il r%@céﬁé%ggr% %%%Hgﬁgﬁ%%{%ﬁlﬁﬁ%%%ded wire

(e.g., nichromejrbsie3dH2 Havithg ceeandctoheend4tddoan s swakroltadeviei statsprieangesrafoliside the
magnetic field %@éﬁ%ﬁ@g%@ﬂ%r%ﬁ@p@wtQﬁdﬁ%ﬁ{a’gﬁ‘éﬁm@ﬂaLQWQd%Qﬂﬁmﬁ Radnskagkthe
rom

magnetic field emjssion structure reaching their Curie temj;erature. However, should. it be

desirable to kill AR SKERERCHBRICFMLSIOR SR FrIFREAR B QARSI s YEE ¥ Ieads 3004
to cause the wiserfxei(S00Rthe featand/tp tbAdsphdenPei2tan4Gatletimtytheatiowsitypert dicheat sink

and/or kil mechagisias,3) pP empiavg LR canfe! Queb RGNS B e RANGHS fo!d
emission structure | SUBJEC ed to heat gtpor above‘the Curie temperature. For example, instead of
embedding a witeldpit, axeichrakife viepigtidhitb&iglafdl nen iedivitmeagneiignermy 2414 that

corresponds to a track that can be placed on a surface such that moving magnetic field
emission structure can be used to move first sphere 2402 backward or forward on the
track using the same code shift approach shown with magnetic field emission structures
2408, 2410, and 2412. A cylinder 2416 is shown having a first electromagnetic array
2414a and a second electromagnetic array 2414b which would control magnetic field
emission structures to cause sphere 2402 to move backward or forward in the cylinder.
[0130] Figs. 25-27 depict a correlating surface being wrapped back on itself to form either a
cylinder (disc, wheel), a sphere, and a conveyor belt/tracked structure that 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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[0141] Fig. 31a depicts an oblique projection of a first pair of magnetic field emission structures 3102
and a second pair of magnetic field emission structures 3104 each having magnets indicated by
dashed line}W A& IS econd pair of magnetic field emission structures FXOAUSHONBHIZA magnets)
is another magnetic field emission structure where the magnets are not shown, which is intended to
provide clarity to the interpretation of the depiction of the two magnetic field emission structures 3104
below. Also shown are top views of the circumferences of the first and second pair of magnetic field
emission structures 3102 and 3104. As shown, the first pair of magnetic field emission structures 3102
have a relative§dspiathaurasianooreatlesy ssage @hbestrepdegarsstastandrihl &YRPadd to the

second pair of RaIpimiellARlapRRRHHCIIERRLEY IMF R e RNt ahatLmRP ehlpf relatively
small (and weaker). magnets. For this figure, the peak %E)atial force (g)or eaah of the twchgairs of

magnetic field ERTELHRSNGUALL-SHB IERIPE1 04 5 e DS EXHER J0RTC RE #tANC8ST and D2 at
which the magisdiedisidisanf phasticofths, panislefsmeghetitufieitte nrdsitn Shuxtures 3d 6Zanyd 3104

substantially in gg{)grp ts and the
area over Whicfﬁﬁr g)é/1 %%&g&ﬁ%elﬁgg%r}&%%\%ﬁoi%%%lch a g%{%@fgﬁ%g%g%ggng%gggﬂc field
emission structife BiEGamiverRs beidieesnihncirasiehathaghiadt the bsestien suHisa @ dnterch closer

than that of firstiagnetic e ldw misainsaHdi DB emblisapaRaisl s slbRATcURit @sga attribute
as well as a magnetic spatial frequency (i.e,, # magpetic rev§rsals p?é}unit area) can beg;sed to design

structures to m&EXt RS ARRFSA IAGRRAJRIR Y SRaimR AT (AR S Rt Sl ESS AARAIUPPS MMFNARS 3104 can
be designed tospatd)audepignéicesttiadiracfioasfardeveadglerdsvoetween them (or in other words the
structure t have significant attraction ferce unij e ' I r thereby
reducing iﬁﬁglt%?g%%%cg qfh%%%éﬁ%ﬁ%%i%ﬁ%&dgg% f%! r{ fgié[ﬁ&?g %%t%;hﬂegﬂ m%l%%%tgclghgé%%clothing
getting caught ibbemeass vew stroeg sed stilbba ppr=iliping deidspenderfrdtheldaasiomisient structure
3106 made up b8 &3S @RI OldeHRa, MAKPRIIC RS HERAIRE GREMIBSIWIR R larg s ber of
smaller magnetic squrces 3110 Wher%)%ealignment with a mirror.image %]agnetic field emission

I

structure wouldPBEHHERidBuHTR PR JampleX Ahplication  the, Bpning Ret Gan B 1= S A SR B e smaller
sources. GeneralifacagorasifineobilselvideSilatIhapltyeclargiatitigewhstiondéthenapneysraeiidye a
significant atiracion,fgre (or fepelina tarce) &l 6.9 salereenaiation distenes hanamalagmagnets.
Because of this ccharactens?ic, Qombinational Structures aving magnetic sources 0 ditferent strengths
can be construftedidablectfedipreip rmverralatiy sdesy spatinrforad filacoibes wirtagpantiers to the
different levels gf.madpglic strengths employed. As the magnetic field emission structures are brought
closer together, the spatial force function of the strongest magnets .is first to engage and the spatial
force funktank Bethaossnicty MAYFEREXTPRARp AL (R at SRR Ay higic el diigsdion S¢S res are
moved close eneop hddgg thirsaimagieticthielspatialifararbtineti30s addheinfteracd ciadavinagnets will
combine. Referring back io.f1g- 318, e SRaIsE T ofistenos.mashsis ORIk CodRg e that
can correlate with & mirror |mageysparse array o comparéﬁe magnets. However, (tjhe number and
polarity of the stimathare(2802vhesingr ynineey seding labCheafiranaghsiéaifld enssionirenevectdddonagnetic
field emission sifycturas.areisubstantiaiuclasminastiiehhsaaanelicifoins o thasmallaragnets

can overtake that of the larger magnets 3108 such that an equilibrium will be achieved at some
distance betwe®rPREWRY Mot thtfixpd sugnetit-dieldremission st s N ish BeVifovided by
the stronger magogia 3hA8abpitissintact.ef theding) niagaetic fidicdenissibrsstiumsdrés eaothe prevented
by the weaker magnets 3110. Similarly, the smaller, weaker nets can be used to add extra
attraction strenﬁ}%g%aé]tvvme ﬁ'%ﬁeat{/nvg%n%g%}é%g%%‘faj %rﬁ(\):rscsﬁ%ogﬁ% Ures su[%%f’é’]a s E%l Igda in the art
will recognize tﬂmméﬂrmw@ﬂmﬁ@mwﬁmmmﬁ m&gmmlﬁmﬂiﬁgmeﬁé}ﬁ@@ﬁgﬁs can be
oriented in varigUg Wy 1R ACIHENTLESISRA SRAtAIHA GRr 4P HRGHORRIO BRIl ARchspParation

distance between two magnetic field emission structures. For example, a similar aligned attract - repel
equilibrium migPtheredssied\HEreHirn roitBinghn dnajis e ey drtnm Mehy frste Sisaptitifogether in
the center of maginaticfielt esbjesipowifeiing IAOGphiareRyes, sOMbIRAEMMG ahsaieatatrddand
non-correlated magnets can be used together, for example, the weaker ma s 3110 of Fig. 3 Ib may
all be uncoffela?rélc}%ﬁoa{lg%reut%t.uﬁﬁ'rtEg?rﬁg‘?recfa(():ng tfs%lﬁ'e)%giﬁ Wélsgr Wi rpeé%e&‘fvz%eﬂt Bgtagaﬁ??(glnofquilibrium
enables frictionfés28 adtiwebjor fiskylardeshrying anailetdiomdgantictirmesisorstd thhiquesasondd be
employed for majy f e SxemplaneHteino s QAR ROLIS ARG She BRI C feld
emission structures of the two spheres shown in Fig. 24 could be configured such that the spheres
never come into direct contact, which could be used, for example, to produce frictionless ball joints.
[0144] Fig 32 depicts an exemplary magnetic field emission structure assembly apparatus comprising
one or more vacuum tweezers 3202 that are capable of placing magnets 100a and 100b having first
and second polarities into machined holes 3204 in a support frame 3206. Magnets 100a and 100b are
taken from at least one magnet supplying device 3208 and inserted into holes 3204 of support frame
3206 in accordance with a desired code. Under one arrangement, two magnetic tweezers are

employed with each being integrated with its own magnet supply device 3208 allowing the vacuum
hwan7are 2202 t0 onlvy move to the nevt hole 2204 wherebyv a maanet ie fed into vvaciinnim tweezarce



beneath (as shown in 3208) and where the coded electromagnets attract the entire array of loose
magnets. With this approach the array of electromagnets 3212 may be recessed such that there is a
guide 3218 Y99 28¢41R483¢ magnet as is the case with the bottom portion of RE&Va2NARNEezers
3202. With this approach, an entire group of loose magnets can be inserted into a frame 3206 and
when a previously applied sealant has dried sufficiently the array of electromagnets 3212 can be
turned so as to release the now placed magnets. Under an alternative arrangement the magnetic field
emission structure assembly apparatus would be put under pressure. Vacuum can also be used to
hold magnets iR o6 Pithradnipersinage npsicte Selh e iston rueiiRFRTTRABEEIE 1A be used to
handle the magggis during automatic placement manufacturing. However, the force of vacuum, i.e.

14.7 psi, ] Il surf ; tb h t te with the, tic f f
necessal] b iR Ren SRSTE A G T AR B ELT BPACATE T P o1 0 Uachli v
function of the @A@Qslm\érrgfatlfmsmmﬁueﬁc ifi¢chbewoiop sirecisrp 22K¥ azicbting 00 S| (&tobwm@)r _
atmospheres) t@&ﬁ?%ﬁ‘élé’&@i&‘é’%%ﬁéx&@ %éi‘rrf%".%?ﬁoﬁ&lwﬁ% be s,%E&Hf hhhgiad whighedgRgpding on the

magnetic strength of a magnet m e sufficient to compete with its magnetic force. Generally, the

psi can be incréH¥edT IR RaYEE s iRg ROl datheassrtip diskt canpisicassrIstues Atdfipulate the
magnets. [01461fishairpbstiateighal the sreosisaaiaesdy RRYRINYHNas tathetbaedsdhen
vacuum can also pe used to hold them in place unfiil the final process affixes the rm?nently with,
for example, ulPaDfSIEY ARGy gL, thg,ﬁfge[%%q%r{ é’lﬁ?&?tﬁrg%@?’ﬁﬁsfﬁ{}&%cﬂ%%§§tﬁ%l%ﬁﬁbstrate to
fuse them all togretlids tactioating dhgipghadgifacaeiding) feadaast spheretiZ02vipinméaldigandieteaving a
thin film over t es Ing, Y ' ' ' » embly
%&hﬂﬂﬁ\%@% 1 BRIBIS Wﬁé‘\% é&fsgegﬁ%ﬂ%ﬁ‘é%ﬂﬁ?& RARRNAG G ASS

while waiting for whatever adhesive of fixati Fig. 33 depicts a cylinder 2302 having a

first magnetic fidiel ifEsidP3trevadedr3m6thn Wiaekoindsaendenh olc flictinsr Whetiaviiieapds@Wdttern
1402«'::jl is r?pe%ﬁ%ﬁ%@l&?ﬁ&i}w%&é%&Mﬁj&@?ﬁb&ﬁ%Q?&thﬁﬁgﬂﬂggggzg%iﬁh&@cﬁﬁkﬁ@iﬁﬁ%Z haning a
curvea surrace witn a sli y larger curvaturg as aoes wne cylnder ) cha e _Ccuryature o
cylinder 2304) Shil ALViAY S Letir it &St éﬁ&m@f@ﬁﬂ% e ALPER using
the code patterof 14 RaighhefayknetgecBORtsoiuing thatsparpilafiocabfabe ofignintatiegngtér Seldond by
shaft 3306. Thus,.as th linder NS $P% i S C t . Of the first
agneti fild S AiRElIRe, SERAiR® ot RSN ATR « MR RERAL Al AReal 0

emission structsifacsze 2@ mandsieeend30eeetis fig)d s ispiet sBROPre?p2hepyhirkahgve. MstsYed

downward) by hiRgak sRatalforag SHeiansaladwaBagnslih iRld REHSRIRIRN WS HHeRIE306, 3304.
Similarly, had the second magnetic field emission structure 3304 been coded using code pattern

1402b, then 6 fr¥EBRINE BT LIE RS RO PG 1ATEY DPIRSS: FhigHatt Rl snindoatfucture
2306 of the cyliwileprR3BZoaligiganéin the second magnetic field emission structure 3304 of the object

3302 caysing-the ohject 3 to tracted (i.e.. moved upward)y the peak ial force function of
the two LR S 210 L B fRREE URMETEoh REREAC T Bl
corresponding firschre TR oviiend anovindibrosiylindere 22906 edthns uswghdacgnitportine MBbement of the

object 3_30;2 haﬁi@_‘ﬂrﬁ GUERSROPINCRESIA sﬁ'ﬂé’&ﬂ&ti% figldamissiam Arsishe AapfetRagifipnal
magnetic field emjssion structures and/or other devices capable of controlling movement (e.g.,

springs) can al€BHSE s SHUEPES RN YL eMrERT O UBge @8 386 255 s PRRSH Rl 3SRt of the
first magnetic firtdcarision Armicha3REafgoeicyl1dedizSaR. onesphiliddn theargipiigcognize
that a shaft 33(%6r£p:ay be turned as a result of wind turning a windmill, a water wheel or turbine, ocean
wave movemen?, and other methods whereby movement of the object 3302 can result from some
source oftdAglg\nsdievesityinapptensinfr asiagprooeletieggyrésis tyhayehanagaeii fegddit in movement of
object 3302 baéﬁl@sg&m&w&%ﬁ%wcﬁd%e&w | SHLEiESS & Atdiaek obyriia's ihrhuwaul correspond

to a cylinder 2302 where the shaft 3306 would correspond tg the wheel axle. Generally, the present
invention can DALY feuzelats aihdhe sRALHIS SYHBFS Srrsvdisse of PaththsfeBre B or more

objects each assfgieiediyid brois @ ot weatigacdic [ dweemisgio csirelativiescadesaleédeh movement
path function defines the.locatio d orientation over.time of at least one of tze one or.move objects
B thus the caSCTA e STl (LRl N e et BaepitcomeTafendbpie oo
emission strucy s emsoriadothlyith thetashewith thosertiofedior Fxampdeniorantionpitdak force functions
of the magnetic figith eupissianvaig iR AR MDA SAnURISHQuarUME faRasestangsvith such
movement path functions as part of a process which may be 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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strengths of magnetic sources can be varied, etc. As such, the present invention enables the spatial
forces between objects to be precisely controlled in accordance with their movement and also enables
movement Y OBHE20 e precisely controlled in accordance with such spdaXA&y2®8/J8$928] Fig. 34
depicts a valve mechanism 3400 based upon the sphere of Fig. 24 where a magnetic field emission
structure 2414 is varied to move the sphere 2402 upward or downward in a cylinder having a first
opening 3404 having a circumference less than or equal to that of a sphere 2402 and a second
opening 3406 having a circumference greater than the sphere 2402. As such, a magnetic field
emission structtReeIneL A 1seeiveRoms tantiod fearhsautiirt SRt Hpt Y A QS Athe movement

of the sphere 2d@spasvie aanikg the omerata ahekgas or liquid through the valve 3402. Similarly, a
valve mechanism 3400 can b s a pressure control valve, Furthermare, the ability.to.move an
RS (kS TRt e e N B WA SR okt
that can be us&ltr.lﬁmiunemﬁngsof \lxinBigN'éZ,Swefkigﬁr&laragﬁe_t@zé‘rddf@ndsstmagal@maiﬂ@?& boat
hatches, submagig (AlENGS o6l 1 RER B PRANILOLSSRING RIGE CARIGRISRSEHhaRAYOled. One

skilled in the art will recognized that many different types of seal mechanisms 10 include gaskets,

o-rings, and the$Rea &as-piEoahipbirce Rrtemse sreehirgnstis disljerisyion straeiye brtiaatglinder

apparatus 350Qaivessdmpayahie fbiachssal dfcrPbiesHRddatalesesheylinde FRbORbhaag a first

magnetic fieldr?mission structure 210246 moyved in a firtﬁt direction. or i? second og osite direction in a
ti a

cylinder 2416 g{ﬁ%[aa%%%drﬂ%eéﬁ é)I%l é’r?ﬁsé%??s (e 9a1%a (ANS of)etrin& tf/"f4f r). By sizing
the movable objeiifefeomagnezhenateriascltise dveyliddénytead hbth athanMféb ctempsedineg). maiftained in

cviinder 2416, g HDARI.ARRRIA 25360 AP BSaH B2 GuMdraE YiRas" mRBRUTBaig Ly inder, or

gas cylinder. In a simifar arrangement cylinder apparatus 3500 can be used as a pumping device.

0150] As descritissioarsifvcisghRAPe fam dloveddn saeleturbreadishéhs faaseasistin Bsetesired
arrangement obgoagn@lies(dnhelRstushiekthSRICSFe I SUshiSRH CRfubAaY Rroptaaes aoaestirach other,

placed in a sparse array,.placed, on top of, belo r within surfaces that may be flat or curved. Such
sources may b@ﬁ‘?‘?ﬁi’l‘fti&%(?a?&@st%? pHRHELs rﬁé‘{gﬁa*}?éi RESRRE ﬁe&?&ﬁ%ﬁ\%’? CHETSBRRIHSs, and so
on. Generally, natesiating0pb) avitiels isicsitfansaanetidiGddstreingtinssohondiidusidieldsbig s over time,
one skilled in t%s a}ﬁp"}@tgdjﬁleﬁ@e 28d, should another ferromagnetic material 2800a be heated to its

Curie temperature and then brought in contact with the magnetized ferromagnetic

material 2800b, it too will take on the magnetic field emission structure properties of the
magnetized ferromagnetic material 2800b as previously shown in Fig. 28c.

[0137] An alternative method of manufacturing a magnetic field emission structure from a
ferromagnetic material would be to use one or more lasers to selectively heat up field
emission source locations on the ferromagnetic material to the Curie temperature and
then subject the locations to a magnetic field. With this approach, the magnetic field to
which a heated field emission source location may be subjected may have a constant
polarity or have a polarity varied in time so as to code the respective source locations as
they are heated and cooled.

[0138] To produce superconductive magnet field structures, a correlated magnetic field emission
structure would be frozen into a super conductive material without current present when
it is cooled below its critical 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
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WO 2009/124030PCT/US2009/038925 present invention to achieve numerous desired attributes.
Such attributes include, for example: Precision alignment, position control, and movement control
Non-wearin}y 28Hiddi0 Repeatable and consistent behavior Frictionless HOldRgoRyYeag92action
Ease/speed/accuracy of assembly/disassembly

that sidelobe effects are substantially shielded. An intermediate layer 2902 can be active
(i.e., saturable such as iron) or inactive (i.e., air or plastic).

[0140] Figs. 30a through 30c provide a side view, an oblique projection, and a top view,
respectively, of a magnetic field emission structure 2800b having a surrounding heat sink
material 3000 and an embedded kill mechanism comprising an embedded wire (e.g.,
nichrome) coil 3002 having connector leads 3004. As such, if heat is applied from
outside the magnetic field emission structure 2800b, the heat sink material 3000 prevents
magnets of the magnetic field emission structure from reaching their Curie temperature.
However, should it be desirable to kill the magnetic field emission structure, a current
can be applied to connector leads 3004 to cause the wire coil 3002 to heat up to the Curie
temperature. Generally, various types of heat sink and/or kill mechanisms can be
employed to enable control over whether a given magnetic field emission structure is
subjected to heat at or above the Curie temperature. For example, instead of embedding
a wire coil, a nichrome wire might be plated onto individual magnets.

[0141] Fig. 31a depicts an oblique projection of a first pair of magnetic field emission structures
3102 and a second pair of magnetic field emission structures 3104 each having magnets
indicated by dashed lines. Above the second pair of magnetic field emission structures
3104 (shown with magnets) is another magnetic field emission structure where the
magnets are not shown, which is intended to provide clarity to the interpretation of the
depiction of the two magnetic field emission structures 3104 below. Also shown are top
views of the circumferences of the first and second pair of magnetic field emission
structures 3102 and 3104. As shown, the first pair of magnetic field emission structures
3102 have a relatively small number of relatively large (and stronger) magnets when
compared to the second pair of magnetic field emission structures 3104 that have a
relatively large number of relatively small (and weaker) magnets. For this figure, the
peak spatial force for each of the two pairs of magnetic field emission structures 3102
and 3104 are the same. However, the distances D1 and D2 at which the magnetic fields
of each of the pairs of magnetic field emission structures 3102 and 3104 substantially
interact (shown by up and down arrows) depends on the strength of the magnets and 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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3102. This magnetic strength per unit area attribute as well as a magnetic spatial
frequency (i.e., # magnetic reversals per unit area) can be used to design structures to
meet safety requirements. For example, two magnetic field emission structures 3104 can
be designed to not have significant attraction force if a finger is between them (or in
other words the structures wouldn’t have significant attraction force until they are
substantially close together thereby reducing (if not preventing) the
opportunity/likelihood for body parts or other things such as clothing getting caught in
between the structures).

[0142] Fig. 31b depicts a magnetic field emission structure 3106 made up of a sparse array of
large magnetic sources 3108 combined with a large number of smaller magnetic sources
3110 whereby alignment with a mirror image magnetic field emission structure would be
provided by the large sources and a repel force would be provided by the smaller
sources. Generally, as was the case with Fig. 31a, the larger (i.e., stronger) magnets
achieve a significant attraction force (or repelling force) at a greater separation distance
than smaller magnets. Because of this characteristic, combinational structures having
magnetic sources of different strengths can be constructed that effectively have two (or
more) spatial force functions corresponding to the different levels of magnetic strengths
employed. As the magnetic field emission structures are brought closer together, the
spatial force function of the strongest magnets is first to engage and the spatial force
functions of the weaker magnets will engage when the magnetic field emission structures
are moved close enough together at which the spatial force functions of the different
sized magnets will combine. Referring back to Fig. 31b, the sparse array of stronger
magnets 3108 is coded such that it can correlate with a mirror image sparse array of
comparable magnets. However, the number and polarity of the smaller (i.e., weaker)
magnets 3110 can be tailored such that when the two magnetic field emission structures
are substantially close together, the magnetic force of the smaller magnets can overtake
that of the larger magnets 3108 such that an equilibrium will be achieved at some
distance between the two magnetic field emission structures. As such, alignment can be
provided by the stronger magnets 3108 but contact of 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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Efficiency [0151] Figs. 36a through 36g provide a few more examples of how magnetic field sources
can be arranged to achieve desirable spatial force function characteristics. Fig. 36a depicts an
exemplary MR EHI emission structure 3600 made up of rings about PETFES2M/EBNEN, each
ring comprises one magnet having an identified polarity. Similar structures could be produced using
multiple magnets in each ring, where each of the magnets in a given ring is the same polarity as the
other magnets in the ring, or each ring could comprise correlated magnets. Generally, circular rings,
whether single layer or multiple layer, and whether with or without spaces between the rings, can be

used for E\EEHiEHe kitiedrin s BolCTeFesHiRe batethpibosss wheitfarsay eynhingtions ffgured to
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exemplary magnetic field emission structure made up of triangular sources. Fig. 36h depicts an
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applications of ba# joimeésation: Position based function control.

[0144] Fig 32 depicts an exemplary magnetic field emission structure assembly apparatus
comprising one or more vacuum tweezers 3202 that are capable of placing magnets 100a
and 100b having first and second polarities into machined holes 3204 in a support frame
3206. Magnets 100a and 100b are taken from at least one magnet supplying device 3208
and inserted into holes 3204 of support frame 3206 in accordance with a desired code.
Under one arrangement, two magnetic tweezers are employed with each being integrated
with its own magnet supply device 3208 allowing the vacuum tweezers 3202 to only
move to the next hole 3204 whereby a magnet is fed into vacuum tweezers 3202 from
inside the device. Magnets 100a and 100b may be held in place in a support frame 3206
using an adhesive (e.g., a glue). Alternatively, holes 3204 and magnets 100a and 100b
could have threads whereby vacuum tweezers 3202 or an alternative insertion tool would
screw them into place. A completed magnetic field assembly 3210 is also depicted in
Fig. 32. Under an alternative arrangement the vacuum tweezers would place more than
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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Gyroscope, Linear motor, Fan motor. Precision measurement, precision timing. Computer numerical
control machines. Linear actuators, linear stages, rotation stages, goniometers, mirror mounts.
Cylinders, t}Y9I38&)/848#es (no heat allows lightweight materials). Seals fACHYE 298325
Scaffolding.

beneath (as shown in 3208) and where the coded electromagnets attract the entire array
of loose magnets. With this approach the array of electromagnets 3212 may be recessed
such that there is a guide 3218 for each loose magnet as is the case with the bottom
portion of the vacuum tweezers 3202. With this approach, an entire group of loose
magnets can be inserted into a frame 3206 and when a previously applied sealant has
dried sufficiently the array of electromagnets 3212 can be turned so as to release the now
placed magnets. Under an alternative arrangement the magnetic field emission structure
assembly apparatus would be put under pressure. Vacuum can also be used to hold
magnets into a support frame 3206.

[0145] As described above, vacuum tweezers can be used to handle the magnets during
automatic placement manufacturing. However, the force of vacuum, i.e. 14.7 psi, on
such a small surface area may not be enough to compete with the magnetic force. If
necessary, the whole manufacturing unit can be put under pressure. The force of a
vacuum is a function of the pressure of the medium. If the workspace is pressurize to
300 psi (about 20 atmospheres) the force on a tweezer tip 1/16” across would be about 1
pound which depending on the magnetic strength of a magnet might be sufficient to
compete with its magnetic force. Generally, the psi can be increased to whatever is
needed to produce the holding force necessary to manipulate the magnets.

[0146] If the substrate that the magnets are placed in have tiny holes in the back then vacuum
can also be used to hold them in place until the final process affixes them permanently
with, for example, ultraviolet curing glue. Alternatively, the final process by involve
heating the substrate to fuse them all together, or coating the whole face with a sealant
and then wiping it clean (or leaving a thin film over the magnet faces) before curing.
The vacuum gives time to manipulate the assembly while waiting for whatever adhesive
or fixative is used.

[0147] Fig. 33 depicts a cylinder 2302 having a first magnetic field emission structure 2306 on
the outside of the cylinder where the code pattern 1402a is repeated six times around the
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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Structural beams, trusses, cross-bracing. Bridge construction materials (trusses). Wall structures
(studs, panels, etc.), floors, ceilings, roofs. Magnetic shingles for roofs. Furniture (assembly and
positioning) WPi2e0Pd 3#8shes, picture hangers. Child safety seats. PCT/US2009/038925

the code pattern 1402a of the first magnetic field emission structure 2306 of the cylinder
2302 aligns with the second magnetic field emission structure 3304 of the object 3302
causing the object 3302 to be repelled (i.e., moved downward) by the peak spatial force
function of the two magnetic field emission structures 2306, 3304. Similarly, had the
second magnetic field emission structure 3304 been coded using code pattern 1402b,
then 6 times a second the code pattern 1402a of the first magnetic field emission
structure 2306 of the cylinder 2302 aligns with the second magnetic field emission
structure 3304 of the object 3302 causing the object 3302 to be attracted (i.e., moved
upward) by the peak spatial force function of the two magnetic field emission structures.
Thus, the movement of the cylinder 2302 and corresponding first magnetic field
emission structure 2306 can be used to control the movement of the object 3302 having
its corresponding second magnetic field emission structure 3304. Additional magnetic
field emission structures and/or other devices capable of controlling movement (e.g.,
springs) can also be used to control movement of the object 3302 based upon the
movement of the first magnetic field emission structure 2306 of the cylinder 2302. One
skilled in the art will recognize that a shaft 3306 may be turned as a result of wind
turning a windmill, a water wheel or turbine, ocean wave movement, and other methods
whereby movement of the object 3302 can result from some source of energy
scavenging. Another example of energy scavenging that could result in movement of
object 3302 based on magnetic field emission structures is a wheel of a vehicle that
would correspond to a cylinder 2302 where the shaft 3306 would correspond to the
wheel axle. Generally, the present invention can be used in accordance with one or more
movement path functions of one or more objects each associated with one or more
magnetic field emission structures, where each movement path function defines the
location and orientation over time of at least one of the one or more objects and thus the
corresponding location and orientation over time of the one or more magnetic field
emission structures associated with the one or more objects. Furthermore, the spatial
force functions of the magnetic field emission structures can be controlled over time in
accordance with such movement path functions as part of a process which may be
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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Seat belts, harnesses, trapping. Wheelchairs, hospital beds. Toys - self assembling toys, puzzles,
construction sets (e.g., Legos, magnetic logs). Hand tools - cutting, nail driving, drilling, sawing, etc.
Precision mB¢hR8%dA830 drill press, lathes, mills, machine press. Robotic ROVEREN/ 8RR
Assembly lines - object movement control, automated parts assembly.

strengths of magnetic sources can be varied, etc. As such, the present invention enables
the spatial forces between objects to be precisely controlled in accordance with their
movement and also enables movement of objects to be precisely controlled in accordance
with such spatial forces.

[0148] Fig. 34 depicts a valve mechanism 3400 based upon the sphere of Fig. 24 where a
magnetic field emission structure 2414 is varied to move the sphere 2402 upward or
downward in a cylinder having a first opening 3404 having a circumference less than or
equal to that of a sphere 2402 and a second opening 3406 having a circumference greater
than the sphere 2402. As such, a magnetic field emission structure 2414 can be varied
such as described in relation to Fig. 24 to control the movement of the sphere 2402 so as
to control the flow rate of a gas or liquid through the valve 3402. Similarly, a valve
mechanism 3400 can be used as a pressure control valve. Furthermore, the ability to
move an object within another object having a decreasing size enables various types of
sealing mechanisms that can be used for the sealing of windows, refrigerators, freezers,
food storage containers, boat hatches, submarine hatches, etc., where the amount of
sealing force can be precisely controlled. One skilled in the art will recognized that
many different types of seal mechanisms to include gaskets, o-rings, and the like can be
employed with the present invention.

[0149] Fig. 35 depicts a cylinder apparatus 3500 where a movable object such as sphere 2042 or
closed cylinder 3502 having a first magnetic field emission structure 2406 is moved in a
first direction or in second opposite direction in a cylinder 2416 having second magnetic
field emission structure 2414a (and optionally 2414b). By sizing the movable object
(e.g., a sphere or a closed cylinder) such that an effective seal is maintained in cylinder
2416, the cylinder apparatus 3500 can be used as a hydraulic cylinder, pneumatic
cylinder, or gas cylinder. In a similar arrangement cylinder apparatus 3500 can be used
as a pumping device.

[0150] As described herein, magnetic field emission structures can be produced with any desired
arrangement of magnetic (or electric) field 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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Packaging machinery. Wall hangers - for tools, brooms, ladders, etc. Pressure control systems,
Precision hydraulics. Traction devices (e.g., window cleaner that climbs building). Gas/Liquid flow
rate control WS 281240 work, ventilation control systems. Door/window sBEE/US2009/038925
boat/ship/submarine/space craft hatch seal.

present invention to achieve numerous desired attributes. Such attributes include, for
example:

Precision alignment, position control, and movement control
Non-wearing attachment

Repeatable and consistent behavior

Frictionless holding force/traction

Ease/speed/accuracy of assembly/disassembly

Increased architectural strength

Reduced training requirements

Increased safety

Increased reliability

Ability to control the range of force

Quantifiable, sustainable spatial forces (e.g., holding force, sealing force, etc.)
Increased maintainability/lifetime

Efficiency

[0151] Figs. 36a through 36g provide a few more examples of how magnetic field sources can
be arranged to achieve desirable spatial force function characteristics. Fig. 36a depicts
an exemplary magnetic field emission structure 3600 made up of rings about a circle. As
shown, each ring comprises one magnet having an identified polarity. Similar structures
could be produced using multiple magnets in each ring, where each of the magnets in a
given ring is the same polarity as the other magnets in the ring, or each ring could
comprise correlated magnets. Generally, circular rings, whether single layer or multiple
layer, and whether with or without spaces between the rings, can be used for electrical,
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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Hurricane/storm shutters, quick assembly home tornado shelters. Gate Latch - outdoor gate (dog
proof), Child safety gate latch (child proof). Clothing buttons, Shoe/boot clasps. Drawer/cabinet door
fasteners. CHAGWafBdevices - lock mechanisms for appliances, toilets, eP&.TSaR849/83%82prescription
drug storage. Quick capture/release commercial fishing nets, crab cages.

instead of on and off encoding should eliminate alignment problems of conventional
rotary encoders.

[0152] Fig. 36e depicts an exemplary magnetic field emission structure having sources arranged
as curved spokes. Fig. 36f depicts an exemplary magnetic field emission structure made
up of hexagon-shaped sources. Fig. 36g depicts an exemplary magnetic field emission
structure made up of triangular sources. Fig. 36h depicts an exemplary magnetic field
emission structure made up of partially overlapped diamond-shaped sources. Generally,
the sources making up a magnetic field emission structure can have any shape and
multiple shapes can be used within a given magnetic field emission structure. Under
one arrangement, one or more magnetic field emission structures correspond to a Fractal

code.

Exemplary applications of the invention:

e Position based function control.

¢ Gyroscope, Linear motor, Fan motor.

e Precision measurement, precision timing.

e Computer numerical control machines.

e Linear actuators, linear stages, rotation stages, goniometers, mirror mounts.

e Cylinders, turbines, engines (no heat allows lightweight materials).

o Seals for food storage.

e Scaffolding.

e Structural beams, trusses, cross-bracing.

e Bridge construction materials (trusses).

e Wall structures (studs, panels, etc.), floors, ceilings, roofs.

e Magnetic shingles for roofs.

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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Energy conversion - wind, falling water, wave movement. Energy scavenging - from wheels, etc.
Microphone, speaker. Applications in space (e.g., seals, gripping places for astronauts to hold/stand).
Analog-to-dNyPa30d4&e versa) conversion via magnetic field control. UsBGFES2AREI¥A250des to
affect circuit characteristics in silicon chips. Use of correlation codes to effect attributes of
nanomachines (force, torque, rotation, and translations).

e Wall hangers — for tools, brooms, ladders, etc.

e Pressure control systems, Precision hydraulics.

e Traction devices (e.g., window cleaner that climbs building).

e Gas/Liquid flow rate control systems, ductwork, ventilation control systems.

e Door/window seal, boat/ship/submarine/space craft hatch seal.

e Hurricane/storm shutters, quick assembly home tornado shelters.

e Gate Latch — outdoor gate (dog proof), Child safety gate latch (child proof).

¢ (Clothing buttons, Shoe/boot clasps.

e Drawer/cabinet door fasteners.

e Child safety devices — lock mechanisms for appliances, toilets, etc.

e Safes, safe prescription drug storage.

e Quick capture/release commercial fishing nets, crab cages.

e Energy conversion — wind, falling water, wave movement.

¢ Energy scavenging — from wheels, etc.

e Microphone, speaker.

e Applications in space (e.g., seals, gripping places for astronauts to hold/stand).

e Analog-to-digital (and vice versa) conversion via magnetic field control.

e Use of correlation codes to affect circuit characteristics 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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Ball joints for prosthetic knees, shoulders, hips, ankles, wrists, etc. Ball joints for robotic arms. Robots
that move along correlated magnetic field tracks. Correlated gloves, shoes. Correlated robotic
"hands" (all W& R¥EB8anisms used to move, place, lift, direct, etc. objecRCENRZ0ZBFA2ENtion).
Communications/symbology. Skis, skateboards.

Maglev trains and other vehicles.

Magnetic Resonance Imaging and Nuclear Magnetic Resonance Spectroscopy.
Bearings (wheels), axles.

Particle accelerators.

[0153] While particular embodiments of the invention have been described, it will be

understood, however, that the invention is not limited thereto, since modifications may

be made by those skilled in the art, particularly in light of the foregoing teachings.
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Keys, locking mechanisms. Cargo containers (how they are made and how they are moved). Credit,
debit, and ATM cards. Magnetic data storage, floppy disks, hard drives, CDs, DVDs. Scanners,
printers, plotters. Televisions and computer monitors. Electric motors, generators, transformers.

CLAIMS

1. A field emission system, comprising:
a first field emission structure; and

a second field emission structure, said first and second field emission structures
each comprising an array of field emission sources each having positions and polarities
relating to a spatial force function that corresponds to the relative alignment of the first
and second field emission structures within a field domain, said spatial force function
being in accordance with a code, said code corresponding to a code modulo of said
first field emission structure and a code modulo of said second field emission structure,
said code defining a peak spatial force corresponding to substantial alignment of said
code modulo of said first field emission structure with said code modulo of said second
field emission structure, said code also defining a plurality of off peak spatial forces
corresponding to a plurality of different misalignments of said code modulo of said first
field emission structure and said code modulo of said second field emission structure,
said plurality of off peak spatial forces having a largest off peak spatial force, said
largest off peak spatial force being less than half of said peak spatial force.

2. The field emission system of claim 1, wherein said positions and said
polarities of each field emission source of each said array of field emission sources are
determined in accordance with at least one correlation function.

3. The field emission system of claim 2, wherein said at least one
correlation function is in accordance with said code.

4. The field emission system of claim 1, wherein said code is at least one
of a pseudorandom code, a deterministic code, or a designed code.

5. The field emission system of claim a 1, wherein said code is one of a
one dimensional code, a two dimensional code, a three dimensional code, or a four
dimensional code.

6. The field emission system of claim 1, wherein each field emission
source of each said array of field emission sources has a corresponding field emission
amplitude and vector direction determined in accordance with the 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 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.

8. The field emission system of claim 6, wherein said spatial force
corresponds to a peak spatial force of said 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 aligns with a corresponding
field emission source of said second field emission structure.
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Chucks, fastening devices, clamps. Secure ldentification Tags. Door hinges. Jewelry, watches.
Vehicle braking systems. WO 2009/124030PCT/US2009/038925

9. The field emission system of claim 6, wherein said spatial force is at
least one of used to produce energy, used to transfer energy, used to move an object,
use to affix an object, used as part of an automation function, used to control a tool,
used to make sound, used to heat an environment, used to cool an environment, used
to affect pressure of an environment, used to control flow of a fluid, used to control flow
of a gas, or used to control centrifugal forces.

10. The field emission system of claim 8, wherein the spatial force is at least
an order of magnitude less than the peak spatial force when said first and second field
emission structures are not substantially aligned such that field emission source of said
first field emission structure substantially aligns with a corresponding field emission
source of said second field emission structure.

11. The field emission system of claim 1, wherein said field domain
corresponds to first field emissions from said array of first field emission sources of said
first field emission structure interacting with second field emissions from said array of
second field emission sources of said second field emission structure.

12. The field emission system of claim 1, wherein the relative alignment of
the first and second field emission structures is resulted from a respective movement
path function of at least one of the first and second field emission structures.

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.

14. The field emission system of claim 12, wherein the respective
movement path function comprises at least one of a linear movement path function, a
non-linear movement path function, a rotational movement path function, a cylindrical
movement path function, or a spherical movement path function.

15. The field emission system of claim 12, wherein the respective
movement path function defines movement versus time for at least one of the first and
second field emission structures, said movement comprising at least one of forward
movement, backward movement, upward movement, downward movement, left
movement, right movement, yaw, pitch, and or roll.

16. The field emission system of claim 1, wherein each said array of field
emission sources comprises one of a one-dimensional array, a two-dimensional array,
or a three-dimensional array.

17. The field emission system of claim 1, wherein said polarities of the field
emission sources comprise at least one of North-South polarities or positive-negative
polarities.

18. The field emission system of claim 1, wherein at least one of said field
emission sources comprises a magnetic field emission source or an electric field
emission source.

19. The field emission system of claim 1, wherein at least one of said field
emission sources comprises a permanent magnet, an electromagnet, an electret, a
magnetized ferromagnetic material, a portion of a magnetized ferromagnetic material, a
soft magnetic material, or a superconductive magnetic material.
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Maglev trains and other vehicles. Magnetic Resonance Imaging and Nuclear Magnetic Resonance
Spectroscopy. Bearings (wheels), axles. Particle accelerators. [0153] While particular embodiments
of the invention have been described, it will be understood, however, that the invention is not limited
thereto, since modifications may be made by those skilled in the art, particularly in light of the
foregoing teachings.
20. The field emission system of claim 1, wherein at least one said first and

second field emission structures comprises at least one of a back keeper layer, a front

saturable layer, an active intermediate element, a passive intermediate element, a

lever, a latch, a swivel, a heat source, a heat sink, an inductive loop, a plating nichrome

wire, an embedded wire, or a kill mechanism.

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 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 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, said spatial force function being in accordance with a code, said code
corresponding to a code modulo of said first field emission structure and a code
modulo of said second field emission structure, said code defining a peak spatial force
corresponding to substantial alignment of said code modulo of said first field emission
structure with said code modulo of said second field emission structure, said code also
defining a plurality of off peak spatial forces corresponding to a plurality of different
misalignments of said code modulo of said first field emission structure and said code
modulo of said second field emission structure, said plurality of off peak spatial forces
having a largest off peak spatial force, said largest off peak spatial force being less
than half of said peak spatial force.

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 a 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, said spatial force function being in accordance with a code, said code
corresponding to a code modulo of said first field emission structure and a code
modulo of said second field emission structure, said code defining a peak spatial force
corresponding to substantial alignment of said code modulo of said first field emission
structure with said code modulo of said second field emission structure, said code also
defining a plurality of off peak spatial forces corresponding to a plurality of different
misalignments of said code modulo of said first field emission structure and said code
modulo of said second field emission structure, said plurality of off peak spatial forces
having a largest off peak spatial force, said largest off peak spatial force being less
than half of said peak spatial force.
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