MAGNETI C PLATE FOR PRI NTI NG OF OPTI CAL EFFECTS FIELD OF THE | NVENTI ON [ 11
This invention relates generally to a nagnet for use in printing inks and
paints with magnetically alignable particles or flakes, and nore
particularly relates to form ng magnets which have nagnetic nmateri al
aligned in a plurality of different directions in accordance wth an
applied field and to the use of these magnets as printing plates. [2] The
term"sheet" is used hereafter within this specification to nmean a fl at
thin sheet, and i n MAGNEEIC BHAERIVOR PRINTINGOROPTHADERFECESt ; however the
termsheet is not limted thereto. [3] The term "pl ate" used throughout
this specification is to nean a stiff or a flexible plate and is to

i ncl ude RIBELR OF THE INVENTHEI® sheet, such as a conposite magnetizabl e sheet
or as a rubber magnetic sheet nore conmmonly known when nagneti zed, as a
"fri dge" net. [4] The term"printing plate"” is used hereafter as a plate
that wi il f%hmlafﬁntio s geneertiy ifa Brenptderorsepintorinting izks andieingy wiuhagnetisilly
magnet i Gakdakle @érhg&aﬁ et oK BiSre pzﬁaeumryl BbkdNg fd;lnafgen gl‘?e‘r‘éwﬂ&thabé Iﬁggnén transfer

ink or paint, . but has the ability to nove articles wthin a
printi ngn%“’ﬁlﬂ ajgnegin fhlflurgl&ya%dlff%reﬁtéwﬁtlansa? @f@@ﬁ@ﬂcw@h almﬁphqd fichmok oo foF THE
| NVENTI| @Nsd dgndk hs iy @adat ents and applications nentioned hereafter are

i ncorporated by reference for all purposes. [6] Printing with ink or paint
containing magnetic platelets dispersed in liquid ink or paint vehicle is
known. I[2] s(l‘hdnteﬂrp‘rshéecaﬁ sed Bertdiier itiad @lsep@ifivdiRn Faghahiftahhkhal kgned by

exposi n 0 substrate c field. Current
exanpl egretf rre(si gé Odll?ﬁn%tagag?%ﬁﬁgfﬁrl?%‘@&ﬂ t‘f—‘?&l?é‘?‘?ém@gq lteftj ¥ ted States
pat ent applications 2006/ 0198998, 20060194040 2006/ 0097515, 2005/ 0123755,
and 2005%{,01 i a ent 6, 808,806, .6,759, 097

6, 818, 23@ 9@%@1 %é‘se%gférgg%‘%ﬁ Sé’%c‘}ri‘?é%“é R TR A f?"r b “?f’i“’aﬁ?gés Und

ut |'i zi ndpchdemé §atffb¥1b¥alslneghr>‘u¢g af 4 @kpssite magretirdbldhécnage s rubMymegdetipatretti cul ary
US 6, 80%10550<Qm§jr10§ lkﬁéﬁ‘lswﬁeg%aﬁe%zéﬁf asaa“ffljla%%('llgégg magnet having a cut out in a

shape of a letter "F"

[4]  The term “printing plate™ is used hereafter as a plate that will form an image, indicia or logo within
an ink or paint of magnetically alignable flakes. The printing plate does not itself transfer ink or paint,
but has the ability to move flakes or particles within a printing ink or paint so as to form a discernible

print.

BACKGROUND OF THE INVENTION

[5]  All of the patents and applications mentioned hereafter are incorporated by reference for all

purposes.

[6]  Printing with ink or paint containing magnetic platelets dispersed in liquid ink or paint vehicle is
known. In such applications the platelets are magnetically aligned by exposing the ink or paint upon a
substrate to a magnetic field. Current examples of such prints are described by Raksha et al in United
States patent applications 2006/0198998, 20060194040, 2006/0097515, 2005/0123755, and
2005/0106367.

[71  United States Patents 6,808,806, 6,759,097, US 6,818,299 and US 6,838,166 disclose

magnetically alignable flakes and utlizing magnets for aligning flakes in printed images. More
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and used for printing. In this enbodinent the field emanating fromthe
regi on surrounding the cut-out "F' was uniformand in a direction normal
to the surface of the "F'. Flakes that were over the cut-out portion
having no field were substantially flat lying. Al though this enbodi nent
provides interesting inmages, this invention provides additional features,
not achievable with a magnet having a uniformfield. [81 Painting with
magneti ¢ powders was enployed in sone industries for finishes and

decorati pa&rcula@alsi 6898, 806Adi pddskabk: dso bf m@mmﬁg@et aaxrﬁwnﬁt bt &l d Hapk QF MRGer PR t €1 N

on a product .i.S t ect. - tte Uni | tes 5,630.877. The pr.oduct
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magnet s nou d undernea

al i gns tineniramrivideesdditiohd yeatres, Immcédvabietvirnhm mdgeet[havmga wngfrincfiedd. [ 9] United
States patent 6,103,361 di scl oses patterned substrates useful in producing
decorative cookware which are forned by coating of a substrate with a base
consi stilBlg 8ﬁm@pgrwmreﬁgéetzsfpo“'flqrwa*swpmloywén seared ndvalginsetor %niﬂvleaekxé decaragive

magnet i Q@&t]n%obﬁngéﬂ@dqg‘ Iﬁ&iul:lﬂggﬁaén@tlctahffo édWJm ?]%er(ﬂ.gt 1% L Itﬂ.!'lt%p of The

pattern is by appl yi magnetlc orce es 0
magnet i 2Z4WFEStEre>.639397 ¢ I&MUGW?duaeddﬁé@wwa@@t ltakﬁffrﬁ@@d’émhlﬁeﬁl%@é‘e@f fect.
110]  Uniwigdnagheti @dn- ﬁﬁ&lﬂﬁt paﬁ:c?e'é_’ IO Ph1yiHzIGhR58% fER NPT ARH PN GRS HE OF

pr oduci n es o0 oat ed rfaces. The nethods conprise applying a |ayer
of nagnéjgf“?ga‘%émﬁ? Bﬁé’ﬁ‘f’edcgg‘f? e3pales E?W@aWPrﬁ%We%un%ﬁﬁa& ﬁhéf"ét PaRsA| ving a
magnet i Gutsiratk. Aftepths Gble ali@d tHe@@ltxﬂBéith@fz art B@eP@IRME paRaLHiAg to alter the
orientation of selected nmagnetic particles or flakes, and solidifying the
reoriented particles or flakes in a non-parallel position to the surface
of the ﬂ?}gnﬁnttectﬁnatsipa@mt Ql@ﬂiﬁdussosampaittamgﬂsusmhs asfudintpiidedngdeomabiconal - | i ke

i mage 0, u C t he .co nt. coating can contain
var i ous%l n er%f‘éjrcglr?(r:eefeoored bgﬁoﬁtlﬁ%%rafsgl% fﬁ%&’]‘ﬁﬁg %?gﬁ%rclfl &ege 8€ f1 akes,
such as flagpdyhe anbhagnetihidkes and mpgrgtiby Sidudidg2h nhhfge'ﬂleﬂie Silahe soqtiag ent

contai i Rof e At SR A A bR SRR Ao Tho o PRMERE R s (15

EP O 71@08@813‘;*\11“@35@?‘9@@@6?%%@@@1@%3eﬁp@duct| on of Iayer that exhibits
three dinensional effects through alignnment of magnetic platelets.

[10] United States patent 6,759,097 discloses methods and devices for producing images on coated
surfaces. The methods comprise applying a layer of magnetizable pigment coating in liquid form on a
substrate, applying a magnetic field to selected regions of the pigment coating to alter the orientation of
selected magnetic particles or flakes, and solidifying the reoriented particles or flakes in a non-parallel
position to the surface of the pigment coating to produce an image such as a three dimensional-like image
on the surface of the coating,

[11] The pigment coating can contain various interference or non-interference magnetic particles or

flakes, such as magnetic color shifting pigments.

[12] United States patent 3,853,676 claims a pigmented film comprising a film-like material containing

magnetic orientable pigment that is oriented in the field.

[13] EP 0710 508 Al discloses process for production of layer that exhibits three dimensional effects
through alignment of magnetic platelets.



2 [14] EP 1 493 590 Al describes a device and a nethod for transferring a
predeterm ned magnetic design onto docunent printed with nmagnetic
optically variable ink. The device conprises a body of a conposite

per manent magnet material, having a surface engraved with the pattern
corresponding to the pattern of desirable indicia. The nagnetic materi al
is magnetized in the direction perpendicular to the surface.
Irregularities in the surface, made with an engravi ng, produce changes in
the di r dd4li db 1a49d 5%t Abdgtribeod detvheandraeﬁaﬂ{oﬁifdstgraﬂﬁgﬁ@ai Iﬁecfeieehzded nldgasie dedig@mnges

cause diffe . differ rts f the
cause 9L SR TIABlTEARS) Sy BB R b, U B ol
cor r espadnangpt ragiehwatstvd e viod a sugiaggreagraved with iis]pafidmecdrmespending ts thefpattem of

t f EP 1
103 500 R pes et 1A Afhecbd b Rl AT FORCAREE N AR WIS, 71 g

i nks, a Krepyparigescn the sirbce, mads vith angneshfies prodw@hane@ in fhe dnr@a@mné steaneth obthe t he
col or - shiduftinp gla APBAY ITRSse Qﬁan&@%a@é hiked ah@bﬁ%t &%ﬁﬁeﬁc iﬁ\ﬁrﬁthes 111i Elﬁ"erent parts

rep05|t|on|n manetlcP ment particles 1n the | ayer i nk al ong
| i nes of® FF&gW@PF thatipgke gossiyle ap ﬂ@latﬁnrcééle jresge yulbéﬁlamqoarpapyndef@rt@@lﬂmaemfar| y to

the surfeagevigf the docunment. [16] Notwi thstanding, a color-shifting affect

has t he best appearance (large color travel and high chronma val ue) when

t he partlcles are parallel or alnpst parallel to the surface of the
subst r atl&®! &8¢ Wené%i* Pihingvenspnfrer fuadthpriptng it msgdancprithbedading ot devi ce

descri bed3 kg APhab c4Q8 1RARHRKRS eddbrplei il by Bfor BRGNS 2 v&O b @B f ti ng.
i nks for }tﬁhe E)fgl ntll?;g of secure docunments_essenti al % usel ess. [17] .1t is

an obj echtge efrit eesylisd o tismResragcastt Svicaler-shifiipgprapertion af e Brinigglayeseomys with
manuf aCtthHrep(ﬁjtldmﬁ)é émﬁagn@c pldogi paeigle€in tlieNaykt 60ai vk Ink bionVidel of Bgadtd fled it he

field ner.at ed does not require costly and
di ffi cgﬁlf C{lrﬁ?tw’ﬁ S%Ptlaflé%rg‘g‘ﬁ yntﬁlt‘hé)‘rs}“ge}ce Q%H%QOCPIBeI\?ar y t heq field [ 1%] I'n

i mage of object, |ogo or |nd|C|a is made within the magnetic material of a

b|h oc kboril(ﬁ] h%twﬁ:ﬁtaﬁdﬂ@t a (adldaehilﬁﬁxglaﬂ‘éct Lﬁ\dsltﬂe blaft@p!ﬂed@nc% (fatge k&lox}tﬁ@él aﬁkﬂflélﬁcﬁlm{hds
tereCt i ndi ci e t he |.e 1 S.US to a es I n
et e e plfcllfe Sl e bl Eo e HRpEEde S tie L SINE (ot he
eye, butprapsrtieogabk images ptitred wnlguheﬂevtce destield ad EP 5 693890 hakgenkputsmof mafiett d
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f17] Ttis an object of this invention to provide a magnet that is more simple to manufacture and offers a

high degree in flexibility with regard to the field generated by the magnet.

[18] The magnet does not require costly and difficult carving or removal of material so as to vary the
field.

[19] Inimage of object, logo or indicia is made within the magnetic material of a block or sheet so that
the magnet will provide a field that corresponds the object, logo, or indicia when the field is used to align

flakes in paint or ink.

The image within the magnetic material is not visible to the eye, but is coded into the magnetic material
so as to generate a field that corresponds to the object logo or indicia that is used to “code” the magnetic

material.



material. 3 [201 Advantageously, the object, |logo or indicia encoded into

t he magnet cannot be seen, but is present and generates a nagnetic field
that aligns flakes placed on a substrate in the field to replicate the
object, logo or indicia. [211 Advantageously a common "fridge" magnet can
be encoded with magnetic information so as to change its field direction
to forman i mge. [221 Advantageously this encoded magnet maybe of fl exible
magnetic material and can be placed on a drumand used to "print" inages

wiht hi n ]eca[lzmemdvmk@dmly, thaobjdce thes pbia@iiﬁlate}e;obe}d imb k@ Magikt Rfidt ibe beexs, bhts @eﬂ’éﬁﬂgngr
that re ct t encoae het | t1o Cri pe
her eaf t er gg%llg fa%'? a gﬁ%ﬂeﬁ’égﬂﬁg aﬁgnsglﬁtb féﬁfg*ﬁa aﬁﬁqﬁﬁéf i“g,ﬂ’eﬁse& 9 rePB"afeﬁ o3l or

pai nts lodvatr ildaiee al i gnabl e fl akes therein, includes the use of recessed or
enbossed magnetic regions. In contrast thi s invention utilizes a nmagnet
havi ng I erei gnetic and non-nma r differently
nmagnet i e{d ?xefl V?n(lfjla eou%lS/a CPEG e‘%gemﬁehcaggfé?’ﬁ&%g Ngﬁgﬁl}ef‘ﬁ\"gonﬁﬂﬁﬁé‘f %Rat
cause aIdlgmnﬁmﬁeld)ﬂlrebhcakeéarmfamnmﬂg images in a liquid in having field

al i gnabl e flakes. Advant ageousl y having a flat die or magnetic pri nting

head or at bzed Wt nat es probl e ted wth
maki ng. 22" (Sdrthou olTEGRE) RSPl belbe enst BBRE: Bl SR i
i ntimat eiﬂtm)mda@td to Itrhnt”tltmeges ufbhm ﬁa-teﬁnhldabr paiged substraeibe skming phisiclagipla mdnetr he
resul t ' me. This is not the case with 3-D
errbosse\é\flth eﬂ@%ﬁ%k&ﬁ%@%ﬁl&@fgﬁ%ﬁrﬁ“ ng plates. As well, boundaries wthin
the printed i mage can be nmade sharper w th nore ease then w th enbossed or
r ecessed2itagnetli be desdrivtd iegeafidratriesart ﬁhﬂMMRYap@-?in‘EH&malghMEmti @Nn[«sZaﬁd ol paints
accor da%‘?hé@e%ﬁgm&ﬂ@ﬂé@%ﬁ% Hclu&ep%r ﬁse of ££ ogﬁxgxbo%s a% It1 gﬁ co trast
conpri sing:a negneti za ite mater el regions
al ong af@ﬁlmf’%eﬂ ‘Etﬁ’éﬁséidﬁagnﬁhe\ﬂ@ E>rﬂatt mfam@mn madpktes anclowpmgnt:te:, mailféqmnav in
one or %gﬁ'etlfzédr @@oﬁs%ﬂa‘ﬁ?&‘ﬁdeh %ﬂtﬁﬁggﬁglb%’%g?ﬂtlﬂc &a%ﬁq%! tﬁ:ﬁtcﬁﬁe ARDAE oﬁ% yat the
one or nore first regions across surface o provide a first
magnet i dOFIng inagea i Al phavingtieldslignable (ﬂiﬂlfeée‘kdvaﬁagemﬁ}ydwvm R4t diepnmagreiic
mat er i a'pr;h g%@ﬁl d?E)lafmﬁa@ls%aﬂﬁéhzeﬁeﬁ@lﬂpehhﬁ%e@Bl%bl@fn@aﬁé&mrmﬁimggﬁd %ﬁ@ 30r1
fferently fromthe one or nore first regions so as to provide

magnet i
a contr g)s‘[“aﬁnﬁuﬁfﬁ‘@’ﬁeT hecdlat qh%‘:% be brought into intimate contact with the substrate and even if
pressure is applied the result will be substantially the same. This is not the case with 3-D embossed or

engraved magnetic printing plates. As well, boundaries within the printed image can be made sharper

with more ease then with embossed or recessed magnetic printing plates.
SUMMARY OF THE INVENTION

[24] In accordance with the invention, there is provided a printing plate comprising:a magnetizable
composite material having a plurality of regions along a surface thereof, wherein the magnetizable
composite material in one or more first regions is magnetized in a selected manner so that the one or more
first regions across a surface of the sheet provide a first magnetic field having a predetermined direction,
and wherein magnetic material in one or more other second regions are either unmagnetized or

magnetized differently from the one or more first regions so as to provide a contrast in magnetic field,

therefrom.

f25] In accordance with another aspect of the invention, there is provided, a method of forming a

magnet comprising the steps of:

[26] providing a body of material that is magnetizable;
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therefrom [251 In accordance with another aspect of the invention, there
is provided, a nethod of formng a magnet conprising the steps of [261
providing a body of nmaterial that is magnetizable; 4 [271 disposing an
outwardly facing magnetically conducting surface of a magnetizing die
adjacent to a face of the sheet or block of nagnetizable material, and
appl ying a magnetic charge through the nagnetizing die to form a magnet
wi thin the magnetizable nmaterial that conforns to features of the

out war dI{971f slsposingrm beatlvardiyriicrgenaghetichily comdpaiig saifiee ofth reagndtizBhy dlenndiackdt thiaonal

mbodi [ 1y ovi d j nti | at in: 29] th
Conposi thvalePRel #YERLH SRl Rt i 2t PP PPt J0 Bilieb e one or
nmor e fi reAgngtisgi disde orm 2 magneevitizethe magiteh mbleauanariol tha cayoripoto, feamresdif ¢eer nabl e
i ndi ci mQuk?éi‘dl’yi’%[&ﬁ%ﬁLtQi Shggcegﬂge%%@@{i%(ﬁgcond regions are magnetized in a
0 as

substantial 'y unitTorm manner s allow flakes in a printing ink or

pai nt adjacent to the one or nore second regions, lie flat or be upstanding
upon a dh8etin adddipna embalvadndthe myerftid@ frovilesragiintitgphteshieetn:i s a fl exi bl e sheet
of conposite material. 1331 wherein the conposite material is isotropic or

ani sotr3@%3tl{e&géhgltgmﬁazfesira%%?g% \ll,alﬁﬁgioﬂgatg" gnetic powder of Re-Fe-B,

W thin re sin reln the sheet of conposite materi al

i ncl udes a nmagnetizable material uniformy distributed along and within a
wor ki ng [plr twheminglie dnher sére 6ts| regitueraed magaetized mitherfegn i sphbd e disteenable nor e
first regions of the sheet is magnetized in a predeterm ned manner by
application’of a magnetic field through the conposite material within the
first region while excluding applying the magnetic field through sone ot her
r egi ons [ omgereieghesine et mae edoortdhegionts he rfdgnaizedie ghbsadtialyreniford master somgnret i c

field enp, Lng: t he . t hat . ent from ot her .regi | ong. t.he
sur f ace PR e B e B acleSont RARERL of BOTLAGE DN RT o PeirbnE
magnet i &g seshekt éerpigtcdateg obr om ot her regi ons al ong the surface of the sheet;

[35] wherein the one or nore second regions have a second magnetic field,
wher i n fr elfle kb MRSHQE ish Hexible sheet of composite material.

[33] wherein the composite material is isotropic or anisotropic flexible material including a magnetic

powder of Re-Fe-B, within a cured resin binder

[34] wherein the sheet of composite material includes a magnetizable material uniformly distributed
along and within a working portion of the sheet, wherein a first region of the one or more first regions of
the sheet is magnetized in a predetermined manner by application of a magnetic field through the
composite material within the first region while excluding applying the magnetic field through some other
regions along the sheet such that the first region forms a first magnetic field emanating therefrom that is
absent from other regions along the surface of the sheet, or different in intensity or direction from a

magnetic field emanating from other regions along the surface of the sheet;

[35] wherein the one or more second regions have a second magnetic field, wherein field lines of the

second magnetic field are oriented differently than field lines of the first magnetic field;

[36] wherein the printing plate is for use in aligning field alignable flakes within a liquid or viscous
paint or ink and wherein the working portion of the printing plate is used so that the first field aligns

flakes upon a substrate covering the first region in a manner such that the flakes align to form indicia in



second magnetic field are oriented differently than field Iines of the
first magnetic field; [361 wherein the printing plate is for use in
aligning field alignable flakes within a liquid or viscous paint or ink
and wherein the working portion of the printing plate is used so that the
first field aligns flakes upon a substrate covering the first region in a
manner such that the flakes align to formindicia in 5 the formof a synbol
or discernible graphic, that is seen in contrast to flakes upon the

subst r attie foow effa spgbol bhéisceibllaph2gihais @En i Rent@st o fidkatipph &k Qibstkas/dovaragr ei n
the fi r%l%es%r?o%h?enioillsc)f rﬁagrn«?.ti zled, by contacting a surface of the sheet about
the firstoregr o "W rAPAHEPA’™ di e having an outer surface having
predet er mi ned shape and having a nmagnetic charge; [38] wherein the shape
of the r#flalwherinttivefiroutghn ismaghated bf conhetingia@urfse bimrgBebt Whohhafifshegismgnet i c
material_athin.the.conposite sheet material: [39] wherein a mgnetic field
ermnat | it gk A6 LGRS ARRh PR i e PPer ahee B he
magnetic material; [40] wherein the outer face of the die has first netal

r egi ons [38]atvheemttimchapt loéths nehlamehodfutd hefash@eie, dicinthagwiheifien e BhgRGc r €gi ons
on the r. face the die are.spaced fromthe surface of the sheet while
the fi r%%tte%ﬁle\%lagntpgg(}mé’ﬁ%teéf(l)eﬁ T Phe sheet; and, [41) A printing plate
wherein the first nmetal regions forma synbol, |ogo, or discernible text or
| et t er s.139] BRh&Rin BESGRIIPT Obnglati dg-fonDRAWNL NGB plich Rl whtkia il fast yeptma0 the ment s of
the inv glille(?igm\é/ieh%ﬂ' now be described, in accordance with the drawings, in
whi ch: ?[?f ig. Tais a prior art drawing of an engraved printing nmagnetic
pl ate having the nunmeral "20" engraved therein, for use in aligning flakes
in an i e wbéreinhbe outsrdacabf (ROJie haddifst Fiegl refibnsitisat onsicdBe Ffacf deckdeonal Vi ew
of the t i i : 5] Fig. l.c. shows an i e "20" de by
si gt RIS odRl MR b fd e e okt & el P B of (R Hrs e 4R o
carri er msfal fsigiges jonfctlieshesi; and, he background is dark as a result of the
particles about the "20" being substantially upstanding. [46] Fig. Id

Z h ?\é\’: u F‘t{‘ﬁg ;nA![p?iiétiﬂgrmageewﬁeQeiﬁ {ﬂghrs%lete'x:l' I‘ggiOIllS?dmlvi\‘ihs%lilg(!lHO gtotlgr J?s%grggfqux? gr I!etﬁersq ark as

BRIEF DESCRIPTION OF THE DRAWINGS

[42] Exemplary embodiments of the invention will now be described, in accordance with the drawings,

in which;

[43] Fig. lais a prior art drawing of an engraved printing magnetic plate having the numeral “20”

engraved therein, for use in aligning flakes in an image of the numeral 20.
[44] Fig. 1b is a side cross-sectional view of the magnet shown in Fig. 1a.

[45] Fig. lc shows an image “20” made by using the printing magnet with field alignable reflective
flakes in a carrier of blue ink wherein the background is dark as a result of the particles about the “20"”

being substantially upstanding,

[46] Fig. 1d shows a similar image to that of Fig. 1¢, wherein the background is dark as a result of the

particles about the “20” being substantially upstanding,

[47] Fig. leis a drawing of an engraved magnetic plate in the form of a sheet for making images such as

the ones shown in Figs. 1¢ and 1d.



particles about the "20" being substantially upstanding. [47] Fig. leis a
drawi ng of an engraved nmagnetic plate in the formof a sheet for naking

i mges such as the ones shown in Figs. Ic and Id. 6 [48] Fig. If is a
cross-sectional view of magnetic field energing fromengraved nagnet shown
in Fig le. [49] Fig. 2ais a prior art drawing of an enbossed printing
magnet having the nuneral "20" engraved therein, for use in aligning
flakes in an image of the nuneral 20. [50] Fig. 2b is a side

cr oss- sdd8]li diralfiva @uwseéctibtindvirwmghatgnstivofiul dnerdmgdronPenizakemmahanipvinieFdashed
line in, Fig. 2a[51] Fig. 2c shows an inage "20" made by using the
printing magnet with field alignable reflective flakes is a carrier of
blue ink. [52] Fig. 2d shows a simlar inage to that of Fig. 2c, wherein

t he bacH4fodiel24d isa plér lart dmwingro sdnibossd pivging pagrie lalies tha hatéralt b eh@dvedbei ng
subst anttfle? iI]l ¥o lﬁ?esi}n gig%%nn% kJsiF’nlen itlrzli%%'of % ni Sergl 2(6!‘ 0ss-sectional draw ng of
magneti c el d energrng from an graved negnetic sheet for naking i mges
such as the ones shown in Figs. 2c and 2d. [54] Fig. 2f is a detailed view
of an ern®lsFad2inmgrids ¢rasspedtinial nigw pf hie magiendhba intFep. 2 lekerosiengsieciashed Hnefin g.

2a. [SShHJEg. 3a is figure of an enbodi nent of the invention illustrating a
metal die and a magnetiziable sheet. [56] Fig. 3b is a side
cross-sectional view of the magnet and two dies on two sides of the magnet
shown ilflLlFiFg 23howd 48 dhagdei“g0” Bxle b onivy theprinfimgeagh@0vithifetlielipyableséflegive he
printin e | i.eld alignable reflective flakes is a carrier of

bl ue ingmgﬁgﬂ“%g¥%#ﬂh%ﬁ%lbackground is highly reflective and contrasting
agai nst the nuneral "20". [58] Fig. 3d shows a simlar imge to that of

Fi g. 3c,[52)hé&igeldshtes diaitde gmapge nckhatsf Bigi [3heheasn the beigrbindaf darkanyesolt oftthe

par ti cl G50l bl heohot 15t A8LAMY Lpdd)§ing 20 el ng substantially flat.

[53] Fig. 2e is a cross-sectional drawing of magnetic field emerging from an engraved magnetic sheet

for making images such as the ones shown in Figs. 2¢ and 2d.

[54] Fig. 2fis a detailed view of an embossed magnetic printing plate similar to the one shown in Fig.
2a.

IS5] Fig. 3ais figure of an embodiment of the invention illustrating a metal die and a magnetiziable

sheet.

[56] Fig. 3b is a side cross-sectional view of the magnet and two dies on two sides of the magnet shown

in Fig, 3a.

[57] Fig. 3c shows an image “20" made by using the printing magnet with field alignable reflective
flakes is a carrier of blue ink and wherein the background is highly reflective and contrasting against the

numeral “20”,

[58] Fig. 3d shows a similar image to that of Fig. 3¢, wherein the background is bright as a result of
many of the particles outside of the region of the “20” being substantially flat.

[S9] Fig. 3¢ is a drawing of two dies used for magnetizing the magnetizable sheet shown in Fig. 3a so

that the magnetized sheet can be used to form images such as the ones shown in Figs. 3¢ and 3d.



[59] Fig. 3e is a drawng of two dies used for magneti zing the magneti zabl e
sheet shown in Fig. 3a so that the magneti zed sheet can be used to form

i mges such as the ones shown in Figs. 3c and 3d. 7 [601 Fig. 3f is a
drawing of a pair of dies placed on either side of a magnetic sheet

material ready for nmagnetizing, wherein the electronics required to charge
the dies are not shown in this figure. [611 Fig. 4 is schematic di agram of
a two-pol e magneti zation station where a sheet of magnetizable material is
magnet i Z6¢| &g mﬁ*leda{aerngioﬂeph]ﬂo@alag §1§uasoﬁélmag1d@bea shgelic dher nagridl aagRet | zed
regi ons bhetween tized r & |on$ L E& g9 515 an ahﬁ rnative

rbod neRESF 8 VRGHCE ST ST B REIT b Mo & HHGHBE: zor 1 or
magneti zi ng a sheet of magnetizable material. [631 Fig. 6 is an alternative
eLrbodi ngat] &ig alsrmtgnﬂtﬁd a@trdmafaatvalpbiemagﬁmaﬂm saatis)h gfgér@a@ieet c{f?ﬁfagﬂ’éﬁ@ﬂﬁti zi ng a
sheet o lagram. llustratin
rmgnet | VTR BrPPRGeS G PSR o el R BT B et
magnet i zedgh@izedatgoisal and further illustrating the nagnitude of nagnetic
flux density along the nmagnetizable sheet. [651 Fig. 8 is a draw ng

|IIustr ne dc fi Jd | i.nes pr.opagatin fron1th shee ere
ol i BB PR oot 4t S s BLARRP o e Pt A% BT BB 0t ¢ e

nagnetlZﬁamﬂeggeﬁwﬂkﬁﬁkgﬁMQmﬂéhmmnm drawing illustrating two dissinlar

magnetic dies and a nagnetizable sheet for use in printing inages in inks

and pai 67 s a ross-.secti Vi W d 9d are
Mmoo FRLe e et SRRCR FekisBey faRh etk waite s e
dissinimawtdhﬁgnﬁmﬂmagmawlze the sheet. [69] Fig. 9e is a dlagran1of a
conposi te sheet rubber nagnet after having been nmagnetized with the two

di es ha gf th mer al...2 rud| n1end f t eqQf . [.70 i,9. 9f
'sa o el E R B e el R ST spe RRE Pty ot b
Fi g. 9e.shfeVihhgnpliagble hBterial amd Giithay ilbutratifig thh eagriigdeadfineghidtie flax densityn aldng the

magnet i J ving a two-pole orientation wused to print the imge in
Figs 9c %%%3&12%?4 shbi2

[65] Fig. 8 is a drawing illustrating the magnetic field lines propagating from the sheet where it is

magnetized and illustrating the absence of a field in regions about the magnetized region.

[66] Fig. 9a is drawing illustrating two dissimilar magnetic dies and a magnetizable sheet for use in

printing images in inks and paint.
[67] Fig. 9b is across-sectional view.

[68] Figs. 9c and 9d are images printed using the magnetized sheet of Fig. 9a and using the two

dissimilar dies to magnetize the sheet.

[69] Fig. %¢ is a diagram of a composite sheet rubber magnet after having been magnetized with the two

dies having the numeral 20 protruding from end faces thereof.
[70] Fig. 9fis a drawing showing selective magnetization of the magnetized sheet of Fig. 9e.

[71] Fig. 10 is a diagram of the magnetic field from the magnetized sheet having a two-pole orientation

used to print the image in Figs 9¢c and 9d.



8 [72] Fig. 11 is a prior art drawng of a view of a magnetic block for
cutting a dye into a shape of a nuneral 1. [73] Fig. 12 is a re-nmagneti zed
sheet magnet. [74] Fig. 13 is an inage formed with the re-nagneti zed sheet
magnet of Fig. 12. DETAILED DESCRI PTI ON OF I NVENTION [75] Referring now to
prior art Figs la through If, an engraved magnet is shown in Fig. |a which
is used to forma print within a substrate coated wth wet ink or paint
containing magnetically alignable particles or flakes. After a substrate

i S coat glwiFid111 e ptichart@Faviid) ok vielv@f AagaRtic BBk for qaltag 8 dyalitd @ habd\ef a
substrate and the flakes within the ink or paint align along the field
lines fdPMM™ g the numeral 20. In Fig. lc, reflective flakes, for exanple
Ni, having a silver-like appearance in a blue carrier vehicle are aligned

t o f or miv3]e Fipu®is ake-RBneToe sifcbiak@setappear to take on the color of the die
and flakes within the background of the "20" and within the nunerals

t hensel v ave a dark ear.an This is, because the fl akes are
upst andllﬁ‘g g}?d%’ it %Erg‘?‘lia‘ﬁg’ tgeeréﬁ“aﬁ%e“?%!é heghmpengl of % rier vehicle in the

spaces between the upstanding flakes. A simlar effect is illustrated in

Fig. |d e Eo@EsCrEPrioN oF INvasg3osr e used. The magnetic field in Fig.
If emanating fromthe engraved nagnet and through the paper substrate is

nostly q?ﬁp%%glcular to, the paper. Hence nost of the flakes except al ong
t he out It “FﬁéowﬁﬁmmﬁﬂﬁﬁﬁsB@mﬁﬂ@ﬂéﬁHFﬁﬁmm¢H%gFF%P@Nmﬂ?ﬁ§§aéﬁ8 5 the
engr avi ngedas eri@ptinaiitid NRbdiRk@BedatiihGitt inR of ;b'hhrﬁ chifditing in@inetichiy gighdleat € t he

di bl fl ect t al bst t th
Lend t o PEFFREef e ANt Bar B G marhnt beredet Dttt G o

upst andi sulgstram aridtBe Rdkbswirtat @e inkeypaia mﬁ@talmgﬂ]leeieiﬁ linesgbitming e cletal R(haﬂe@n as
t iso e ed to re f|.at
e | oct 1y FleE e Rt Be 0 10 e F R A e o B ieh Pl gt e
col or she fm'm rdg namerak 26f Tledlakas@ppchiak @ége bnthé-tde.of the dandd flikeshithin ths bakgtaund
backgr oy qlt‘ N dp7 6c111d 5M¥ lch(é ﬁ'!]Jm*aI?Pn ?eY epgavg‘a ?%Q gi%aar«%u’?ce afh?sQ?ﬁﬁcééxsgtﬂg ﬁﬁ(\égﬂg and as

was menti oned heret o ore, con over netic fi imted. For
exanpl e,upjtindmiggad alj thattcmhmgm i§ e dark bleawnbe\'@le?éa”lntlwapacwi@tweielelhdumsgnﬁlm form

and upstﬁﬂ&l&gnﬁm& lg lnusrtxjgﬁdﬁn qwqﬁp&n& s \Aﬁﬁ%‘ke% afesasézif ﬁ?er}nggﬂénc%am abl e.

Even the eﬁgraV|n magnetic s is costly and
time cordi wn@t@gﬁp@dlﬁc@gramrmw ﬁ%ﬁtbrou@vthwa@er@abﬁﬁetﬁ 1s5@ost1y perpendicular to

the paper. Hence most of the flakes except along the outline of the “20” would be upstanding. The field
lines about the engraving are bent and the flakes align in this bent field to generate the discernible “20”.
When reflective flakes lay flat along a substrate they tend to reflect light and appear bright. When
reflective flakes are upstanding on the substrate they cannot reflect light incident thereon, as it is only
their edges which are positioned to reflect, not their flat reflecting surfaces. This is a drawback of this
embodiment. Most of the color shifting and reflective flakes in Figs. 1c and 1d show as a dark

background.

[76] Physically engraving a magnet is a costly endeavour and as was mentioned heretofore, control over
the magnetic field is limited. For example, in Figs. la through 1d, it can be seen that the field is uniform
and upstanding except in the engraved portion. This is often not desirable. Even the engraving of the
magnetic sheet shown in Fig. le is costly and time consuming to produce. Furthermore, errors cannot be

corrected for. Once the material is removed, the removal is permanent.

[77] The printed images formed by using the sheet magnet 20 in prior art Figs 2a through 2d are

reversed from those in Figs. la through 1d. Rather than the magnetic sheet being engraved, it is embossed
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corrected for. Once the material is renoved, the renoval is permanent. [77]
The printed i mages fornmed by using the sheet magnet 20 in prior art Figs 2a
through 2d are reversed fromthose in Figs. |la through 1d. Rather than the
magneti c sheet being engraved, it is enbossed 9 around the nuneral "20"

whi ch appears to protrude froma lower pit within the nmagnet. Magnetic
field simulation in Fig 2e shows that the lines are vertical in the 20 and
in the background area. The lines curve around edges of the pit. As a

resul t, agaet nemdParLi chies gharsVeprbingialioha 164 pi Withih iRt ghdd MABSR field
particul ar ;areas. on the top of the 20 .a |1..a5 dark |ines at the bottom
PRa t ho PipitsF Bt Jmby i Yo v Voo e epd 1 it g iisno e s Spte
above t heoupd tdgessofvierpyt. Aeadesiiiceagiste paftickhare dérddabrocie: shintuve erthdsb parape sreand
the t op O%fthettcgpec%f thn&%%ﬂvel!l 1 dtalq(efingsl att the l%lt? ?n an f?hk t(]; ! %lthde dgte.slrllo“ge g}"l tﬁ]?gela bne the
particles and They refa i fon-ori ented 1 nsi de it he'H'8yer o wet T hK

vehi cl e.aréhhef vopink gldve dfefp it vegermsk bdcade bithsdignre howsanthefpapenursirthegp of the

backgro : : NSiesofolel thiS..| nkion. hown in
Frgs 3a Pna e 36 ety A HIRORLIRALE A ok Pl MERhLAR BLE R 00 |0,
t he magrstesofatink sehidle Theonyem cifevt Ringrated i showsoneghnifam bright Fragerodal aad adaghet
30b is shown wherein a nmagnetic charge confined to a region having the
shape of the nunmeral 20 has been transferred froma die 32a into the
magnet 30b formng a magnet within a region confined to the shape of the
nurrer al [28), Emdedimentswhithip inventien sraghoen incFigeladipegh 3idt Bhetefare bRligyediiods 32a and
32b made;Qificil lthrove kRS oWBhE whgHafs abPlafieS Dbl 8 FINE udbilih 24.3n FIROH dnagnet
protrudi ng nunmber 20 and another has mrrored | mage of ~ the nuneral "20.

Bot h di &P {tsheviprhstrint megeticohitrgeton{inadtio 2 reaion Bavingdlprbenc pbde syecs! 28 bes

di SpOsetheert tRBSBRANBEANGEHaFROWS rrafhef3 (B -fordfing a En& R8BI a3880r Bnfhed to the
non- magngtl z e flat ]irlra netic conpaqgsite capabl e of bein
it ‘6%@

flexih S|, . g. .

magnet i 2 ﬂ’epftg%&wgﬂéa‘l%tfw nRaERsHe PRl gy Typ dishieged 33 msfle ghnild ¢ 31
t he di ested3are fB&);f ate@Ecethdasle B1, IPOS biﬁir@di%gﬂlﬁﬁbext imlamﬂ hifWieblha€ mivegaEtnbge of
conposite 30a re .. magnetization has bheen appli.ed. [80] .Turning now to
tor % igaen 0B did VR Rl Rt e ou R B LB Fh g one. 100
are shobaebewvetns sipivatie Figr 3fShteahec 4 is dhmamagsginel flekibledi aapnEtRompositelt er nal
magnetic_struefure of a shape . correspondin t he shape of the dies 105,
106 cont&¢i ;ier?gbetn}%ema eeuez%d%? SR het flglg?%ngth&be%do?rﬁgar %¢gi ons can be
conducted either by two-pole magnetizer as shown in Fig. 4 or one-pole
magnet i 481 &hBwAf thedies 32a, 32b, are shown in position with the flexible magnetic composite 30a before

magnetization has been applied.

[80] Turning now to Fig. 4 magnetized areas are shown, a linear array of magnetic regions 109 are
shown on the plate or sheet 104. Each magnetic region has an internal magnetic structure of a shape
corresponding to the shape of the dies 105, 106 contacting the sheet 104, Magnetization of the regions
can be conducted either by two-pole magnetizer as shown in Fig. 4 or one-pole magnetizer shown in
Figures 5 and 6. The north and south shoes102 and 103 of magnetizer 101 may move in XY coordinates
along the sheet of non-magnetized flexible material 104 as well as up and down. Alternatively, the sheet
104 may move between the shoes of the magnet. Relative movement is required in this embodiment
between the flexible material 104 and the shoes 102, 103. Alternatively, the magnetic poles could
function in a manner like a reciprocating hot stamp process where the sheet 104 is momentarily stopped
and the dies 105 and 106 are lightly pressed against the sheet 104 and then removed after a approgximately
one second. The shaped dies 105 and 106 are fabricated from a soft magnetic material. The die 106 is
mirrored to the die 105, in a same manner as dies 32a and 32b of Fig, 3. The dies are attached to the shoes

and can be brought to contact with the flexible magnet by adjustment of the distance between the shoes
10



Figures 5 and 6. The north and south shoes102 and 103 of nmagnetizer 101 may
nove in XY coordinates along the sheet of non-magnetized flexible materi al
104 as well as up and down. Alternatively, the sheet 104 rmay nove between
t he shoes of the magnet. Relative novenent is required in this enbodi nent
between the flexible material 104 and the shoes 102, 103. Alternatively,
the magnetic poles could function in a manner |ike a reciprocating hot
stanp process where the sheet 104 is nonentarily stopped and the dies 105

and 106 Iaz,alojs ILghE byocds &Sﬁa%ﬂed {ﬁg@h 0Sthe plhte 1@41&@81%07@9&1@1&% d&ﬁﬁdswe][aﬁ,g@me@a&fé& fer a
appr oxi t one, secon a abri cat rom
PR o Tt e R Eas IS PO knai i ap BB Pl Tt o gty By R e dORiE M 1
sane naradrotgs thdjugls thad glatea ] TBfwwef ofﬁhegnagaenza?rﬂm th sedclad en micteaehedgietict he
shoes efél b%f%veen YR %eﬁéraesﬁoesr%ﬁc_%et%%t tglg% 164} n tk] regomne%h by adj ust ment

of the di'stance Ween pr ocess %of

magnet i zmnqblnatmﬁ dtrmorplbeaieedlm 1o mhwr&m&e\mateh"fmdmn@il mse vfova aaingleg t he
plate t i . i di es
B 6 br on e ain Bl 3o o R R B Ay T RO Bl b O
The pomeﬁffteb(fompﬁ?éwmafgmtﬂlz@mn i partipulsiegion sk SbWS1smea§|aemeeld aonpigaetthe  fiel d

bet ween Bﬁ@on%%%plé@?eaﬁ %‘?ﬁcﬁtrﬁé@n&%&i Qa@@@ﬁ&%&ﬁ%eﬁ&%n&%&ta?ea;% infindshe

regi on fO? W t magnet i zati on direction perpendi Cular to the surface of
t he pl at"éstﬂﬂfméhft %h%alreiltef fractre thatgontagis 8 plgicel.e. thagwawslz 3 Brergypdiesiens af s
cl ose t gheldisR6RMblosde fifaidiate tehReMO Bitde2e I masRa: AT and ARk pldke TR ARRYsOf

the die. fter. conpletion of magnetization of a particular region, the
shoes spPd2crraha ¢f agpgnstigirion prgh &ﬁ"‘i@)‘f"ﬁé‘}ag“eﬁﬁglﬂ’fl? ‘B’ﬁ’u%]’h‘h? Méepl ate, |eaving a
non- magneti zed space 108 between the nagnetized areas 109. In nost

i nst ancesi) m:a@addéfeheh@s-pa;emgdeaier%w% Fige; , bAdne p OB LR oMakRR aPhRkwniin €. the
nunmeral _"20". Eng {aved regi ons _of ie provide closer or further

di st anc& e fHeEn eﬁ]éﬁ%a’é‘ﬁf:"é@le%a“%i“?‘ff&&netl c field and the plate. This allows
for the creation of a magnetization with gradient nagnetic fields through

the pl ayg) [8hinghdsibestrief a;aaﬂgeléc%m@lat@z@maam #E oM ﬂhélcd;chﬁ}to e two
one- poI e el ectromaggl(]a(}s as_are shown can provide the sane

magnet i PAV§SHPPles Y and 3049pd E?Wr?P‘ﬁ@“?r&O%wah Bm"‘g%*rpi"%%o”éﬂgd’if thg mapsE Ay YR net s
201 and pR@20a6R] tha@nieaiged ahdoff. TRe Gifeddich 2(bmanti he7 arpaeiied $dlﬁ@lbdtt61$1 o283 and 204

and to the whi ch oyj des po f the al ong the
Pl at o 2GREEHDRH T R A s S e B <of it Sheat S UEhanG 307 ar o
at t acheglate@08 lnéth bmtrfaﬂmmficideiﬁe’l"hen‘mgmi m&&]m Ard cdohﬁnate@ Blo@ﬁ thé plete 76§ Methe 202.
The mag r[])EiEesthg[Ql oqje magm%rzeed ﬁ‘lle Imggne $ Ofe gwaxtgl el 0% or close ﬁmt they are separated
only by the thickness of the plate 205. The power tums on and the magnets generate magnetic field that in

one second magnetizes selective area of the plate. After completion of the process, the magnets move to

another position leaving magnetized areas 208

[83] A one-pole magnet can also magnetize the plate. A layout of such system is shown in Fig. 6 where
an electromagnet 201 is connected with the power supply 203 and the computer 205. Substrate 205 has
magnetized regions 208 repeating the shape of the die 207.

[84] Referring once again to Figs 3 and 4 where a north and south pole magnetizer are provided having
a flat magnetizable material sandwiched therebetween, Fig. 7 shows a simulation of a computer
simulation of a magnetic field through such structure, placed inside of a magnetic charger (magnetizer), is
shown in the picture “Magnetic field in the process of magnetization of non-magnetized magnetic
composite”, It is clear from the picture that the field flows into and through the dies that serve as
magneto-conductors and flows mostly through the region of the flat magnetic material that is enclosed
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plate 203 with their axis coincident. The magnets nove in X-Y coordinates
along the plate 205. In the place that needs to be nagneti zed, the magnets
come toward each other so close that they are separated only by the

t hi ckness of the plate 205. The power turns on and the magnets generate
magnetic field that in one second nagnetizes selective area of the plate.
After conpletion of the process, the magnets nove to another position

| eavi ng magneti zed areas 208 [83] A one-pole magnet can al so nmagnetize the
plate. Aectwamoué dlea‘maﬁ@nu&}éﬁmBﬂatgsngsshﬁwwn rdglofls offhdMaedBet. TR k@&l srmagnet
201 is connected with the omer sup (ﬁ and e.conputer 205. Substrate
205 has MAFfider dedwalaye hae %%S#Oé*ﬁelgtﬂ? gremert ehaeBr t he die 207. [84]
Referring once again to Figs 3 and 4 where a north and south pole

rrﬁg ne':) | 785] @1ge8 PruSMiked @ bR \cinBGtin@frérh Ble SRROIVBAAAE Al © 7 RBth @feinddtal Slﬁ)@QWdIEEIEd
there et

a simul ation of a caonpu mul ati o
magneti € ’igeaffd‘%%‘raosﬂbﬂa@&’éth wetipk cpigping lmga%f@aafiﬂﬁgﬁ P@ﬂéedocrn aéﬂ‘%%t@ﬁ@?f “E’ﬁ) rger
(magnet |t12eaﬁz)gnetl3e with lt‘lﬁWﬁmtrEl “Q@’&elﬁttﬁ%l@lfh& ndBaingthi ehekt of hndgrietic tubliger,pcocess of
magnet i atlon

y f th
picture f %%?m?ﬁéb? %fﬁ?%ﬁg ﬁ?%ﬁﬁ%@ﬁpgﬁ%Hﬁ §§“$H%¥W%%E§&m S
magnet O-Ptlolmﬂtumrkmecesaahdwri ihem»ﬁomtié with dmntosgh ot dngraved giaguet:0Thd haenétizad pamso@ netic

mat er | aghe el g1 8 SERALARSH AN RENIREN LD Sadlh &R 1mstéa§%%%a§%%£§grgﬁ¥g{s?égt i o' ng

surroun regi ons nrtu

densi ty U a(mgace 83 atoge heegnesTonmoi-magiivtzed pueef thresheet &4 isslmevnfabgparad fielig5] Fi g.
8 illusyrates the field emanating fromthe sheet 30 made in Fig. 7 with the
nmetal shoes or dies of Fig. 3f. Wen a substrate with wet ink containing
magnetic particles placed on a substrate on the top of the magnet 30 with
t he numd¥al RC@OEHngW &chigafalthyough §ha dltzmele configirationlpdprintifig meiereis soweubber ,

the — DAaGGHOHNG o SplrdcfiOls LA SHPR! h Ak o2 i SolBLKRRE S Yo Vi S bl e.

This is hlgh t ageou prior pleces S her et of ore
made wi M §’§é@d@?th@ﬁ@r%mwe¢?ﬁéﬁ@?ts9laTFH@WP&‘@?%@WIH&W&WQ&%# alighiig sheet

81 is Shid wimiR sﬂaﬁﬁsglee@@rﬁ&@shmhg fla eslaérerg%wn Mﬁ@gaestclaﬁd b mﬁém%%tesmmtl ng
fromthe sheet with the air space 383 above th net

non- nagrﬁ’é’(c?siéﬁsb%“tm%? clegily isFigepe g 9f dn E&@ﬁﬁeéﬁé%an ?Obr‘t“é’ltEF enilhOPﬁé% [ 86]
Ref er ri RgmE@M20 fre lied So Hatnbiie QidGheeBlitame alctxﬁﬁgv@*ta@ RRBhi muslﬁ)tséqaéhﬁ@nﬁsﬂﬁé nting
nmet hod i s sho wher eb g t wo- st e o] 5%5 L I|ed % ﬁ 9 9a a sheet

magnet @?g?%‘cg?ﬁ%‘v%mﬁ%’ﬁ ?{%6 X e %?Fé?%hﬁ a?(g 15. The resilting magietized sheePinagnet was

used to align flakes in both of the samples shown in Figs 9¢ and 9d. For ease of undertanding and

simplicity the magnetic charge source is not shown connected to 90a, 90b or 91a or 91b although this is
required. Alternatively one could use very strong permanent magnets in the form of 90a, 90b, 91a, and

91b to magnetize the sheet 93.

[87] Fig. 10 illustrates the magnetic field within the magnetized sheet 93 wherein the magnet within the

sheet has a two-pole orientation,

[88] Fig. 12 is an alternative embodiment of the invention wherein a “fridge magnet” or pre-magnetized
magnet is re-magnetized is a desired region. Although the image of the 20 and the lines of magnetization
cannot actually be seen, Fig. 12 is a representation of where the magnet is within the block or sheet
shown. Fig. 13 is a drawing of an image printed with the magnet shown in Fig. 10. The lines of
magnetization shown within the “fridge” magnet are duplicated in the image of Fig. 13 as the flakes in the

image are algined along the field lines.
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magnetical ly encoded therein. A magnetized sheet 91a is shown which will be
utilized after aligning flakes with the sheet magnet 93. The resulting

i mges are shown in Figs. 9c and 9d. The two steps of the process are
shown nore clearly in Figs. 9e and 9f. In fig. 9e the dies 90a and 90b with
t he enbossed nunerals 20 are used to nmagnetize the sheet wth the encoding
of the nuneral 20. Subsequently the sane magnetic sheet is magnetized by
two magnets 91a and 91b. The resulting nagnetized sheet magnet was used to
ali gn fl[8%edhe mniged! R0 mhgnedived manthé fRlgshaue cambddogswilicveindholiglperfaknease of

der t andi d licit h t h i t .Sl
connect e S04 meBuRT btk SPEaTRUR L GROPRT o o el By I8
Alter nawaseétyarogmerammmet&ed hging spaed rogvspemagne At withig tetssmé motdiiehid or m of

90a, 90 [ e

|IIustrg?§§ tcﬁg)c%%ﬁeé?? ‘JF h}f{ggﬂ,‘%% < %E%nﬁg%nrge ?%'é%ésggﬂth tﬂ%%bé&%er ein the
magnet wquﬁfhnmgeﬂca@h‘@étmﬁaswh awrp@ﬂ@rmtcremiagqsow imER8] Fig. 12 is an
alternative embodi ment of the invention wherein a "fridge magnet" or

pre- mag [ Al Mg 5 h h the
Prage. of Dnet 2g-dh 8 Fac'tie |CLIBRNELERHLRAR ERRLLAR RO, Prn il
Fi g. 12 njagnegic blopl. étsfémlratan@m d@ﬁfmwhb@r@t fréve themgfidélock 31 thi dib nsnnqorrectlm lceicde or
sheet stlh'EQiMﬁneth it haq1§le(ll &r@ulgfrz?e% BQailf: ARk Mage printed with the magnet
shown in Fig. . The l1nes magnetization shown within the "fridge"
magnet are dupllcated in the |mage of Fig. 13 as the flakes in the image
are al giltidd Iiagoptest hpmagneoanedwidip, thelffex{bBohagTt és quirgmebest ardGasydagmetifasaet- i nt o
the fridee BRI sARDR ARG 1¥¥fghalc\f‘i%fd}/an§tt}{e WghARFGRNE  MAGnELS of by
|ndUC|ng a magnetic charge through one or dies. It should be noted
that "fridge" nmagnets are generally magnetl zed havi ng spaced rows of
magnet s [% e Oficemiemumerausaivpephodigicnts isircbe envigpaed widhow dopdtingrfrogtibespiritAsd was
shown these o MMoRGtfatan be re-nmagnetized such that they become encoded
mangetically with indicia such as nunerals or letters or |ogos, or inmages.
[90] In contrast, prior art Fig. 11 illustrates the conplex task of
produci h¥p a Imamhetisients describsd herefofotsh préntingragireanidescribagotbereinr magnesicishest aince a
di e nustRRisaidd f&faﬂgﬁ Mg%etw 4 & fgpzlb%kesl ft sﬂo‘i]fc‘{ b‘éhﬁ‘de}sﬁ)oh Hﬁpﬁél&%ﬁ\bén&wlqndé)r i f
the magnet is not hand care It can break or crack. [91] In contrast
t he magied bf Bicder W"PIH‘F Wﬂ%qtfée flgkese iﬂwltéamﬁ&h@% cqflcg shifing Bakep iffrctiypfaksnsy t o

manuf ackdks having covert features therein, highly absorbing flakes and any other form of flakes that can be
aligned in a magnetic field.
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The magnetic shape is created wwth a magnetic field, and the magnet is
flexible. [92] O course nunerous other enbodi nents can be envi saged

wi t hout departing fromthe spirit and scope of the invention. [93] In
enbodi ments descri bed heretofore, printing has been described wherein a
magnetic sheet or block is used for align nmagnetically alignable flakes.
It should be understood that flakes of various kinds nmay be used; for
exanple reflective flakes, nultilayer flakes, color shifting fl akes,
diffractive flakes, flakes having covgmsfeatures therein, highly
absorbing flakes and any other formof flakes that can be aligned in a
magnetic field. 13 CLAIMS 1. Aprinting plate conprising: a magnetizable
conposi tleREREEIPYfC REDIHE a plurality of regions along a surface thereof
wherein the nagnetizable conposite material in one or nore first regions
i s mMagnQthgRaiziot Amp&kemhieFal RRMMES plsfith PatgiodsARnON QurRice IMBYeE Whdr&i the €gi ONS
across a surface of the sheet provide a first nagnetic f elg haV|n%Ba
predete (IBPRIARDL SOBERS 6 AIgHR) IS PEPeIREegiNgs ipPagpsizsd 14 ‘%46“!3 YrBFs OBt m a

| 0go, i nigh dhdoDhort ARGRgIEEs a8Mdss aQRIFRE bf thafidetWhRide b firiRgAREd BeldBivBgRal 1 n one
or nore other,sgﬁgnd rggi%ns.surroundin? the first {qghﬁ% are e%ther
unmagnePrEEgmiIed dEeHen i sdergingthegng gt more fipshrepiopsdoalogd MeE &7 ¥agSH %P egi ons
SO0 as t @bjettpant Gderain nagittic agteridl in MRQASbic©thkl ©tdld rdgfoas @fwarlingZhe fAstpegiont | Ng
e L i R b R R G B L S P
magnet i cortiaetlidmegratiafieds therebnmt he snmoot h upper surface. 3. A printing plate
as defined in claim2 wherein the one or nore first regions are magneti zed

I n t he fz% r}?ri t%.fg 7 SAY H%led inocfa' dll,smcf:lgge?nat elz 06011"1 QQEe%{a?eﬁa Afs a Tt Rhle? Bf' tQaQerBl 1%%?; as

defined“in*c al§l§, wher el the one or- more” secon regions are nmagne Fzed

in a sassitmnisamboth upper sorface aadwigreis te st magneid fol dnlaakedramthasiprotinpperg i nk

or paint, adiacent to the one or nore second regions, lie flat or be

upst andi ng upon a sheet they are coated on, and wherein the synbol or

di scernible | ogo has one or nore curves defining the one or nore regions.
3. A printing plate as defined in claim 2 wherein the one or more first regions are magnetized in the form

of a symbol, or discernable indicia,

4, A printing plate as defined in claim 3, wherein the one or more second regions are magnetized in a
substantially uniform manner so as to allow flakes in a printing ink or paint adjacent to the one or more
second regions, lie flat or be upstanding upon a sheet they are coated on, and wherein the symbol or

discernible logo has one or more curves defining the one or more regions.

5. A printing plate as defined in claim 4, wherein the sheet is a flexible sheet of composite material and

wherein a magnetic field within the second region emanates from the smooth upper surface.

6. A printing plate as defined in claim 2, wherein the composite material includes a magnetic

magnetizable material substantially uniformly distributed throughout the sheet.

7. A printing plate as defined in claim 1, wherein the sheet of composite material includes a magnetizable
material uniformly distributed along and within a working portion of the sheet, wherein a first region of
the one or more first regions of the sheet is magnetized in a predetermined manner by application of a
magnetic field through the composite material within the first region while excluding applying the

magnetic field through some other regions along the sheet such that the first region forms a first magnetic
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5. Aprinting plate as defined in claim4, wherein the sheet is a flexible
sheet of conposite material and wherein a magnetic field within the second
regi on emanates fromthe snooth upper surface. 6. A printing plate as
defined in claim2, wherein the conposite material includes a magnetic
magneti zabl e material substantially uniformly distributed throughout the
sheet. 7. Aprinting plate as defined in claim1, wherein the sheet of
conposite material includes a magnetizable material uniformy distributed
al ong amld/u'niahunﬂg ﬂlex\éﬁérk 'mags ISR fi0fh oftfer fefiBnsalRg the siWRRE 6f the shedt,iof Sl'ﬁ'feﬂéﬁgxil on of

t he one .or nore regi ons, qf, .the sheet magnet.i ze et erm ned
ramnor S bR o e e SHa R o e SR te ﬂ%ﬁ*ﬁ%&% F WD | al
within the first region while excluding applying the magnetic field

t hr ough ssarpanmigrp&xe s qun@dﬂﬁa oaaluﬁ Nowieheh Bharbor &Uﬁhecbhk&feglbﬂiﬁlafré a Stont @ggrefic f or ns

oul ons TREREiE 0 e S Be SO eR e AT b g ey R Rl lnghier B 861"

di rect i omghatiofield. magnetic field emanating from other regions along the
surface of the sheet. 8. A printing plate as defined in claim?7, wherein

t he one P on . ons e re| f|eId
oo o R e Rt e B P E P iRe BRRGT b G 0By il
l i nes ofﬂakdfsevxthmrasltqmd agsets @ink Dlehldandgvhefﬁnehepmrklhg ptguqml dthe pastmg@fateneuted n

claim 8’30 ?t‘flgf ]nﬁ ﬁenleah%li Ifm(es u orpa s%%s?ra e c?ve?mg #H2 Elrsl reﬁgw%l%nrharﬂger c%ltf\%(t)t?lk: ggabl €

flakes wthin a
por ti on fgkestahgn tp lfqumtmdnrga ip Itfe:tfe‘m <s° a uml orgliscerhidite grapbicS that dtsednj iw baditragt fogns

fl akes RRa usmﬁué)@s{ta{e%o&m{ s Q&oiﬂg%i&i Jf%{efp;lﬁmsg%é n a manner such that the

fl akes Ignto formindicia int ormo or discernible
graphic, that is seen in contrast to flakes upon the substrate covering

t he secdfdA peging plaigfs ddfigedinichin highgtiathe first GgioAispragnetizedpyplortecting s sulgtd afed i n
claim?7 ig t e of
tho. shect ShEURu e tatn {801 Al EREPELLEF dulle RO} RRlodOnt: BUABHP Ce
havi ng présetemgritcliarshape and having a nagnetic charge. 11. A printing
plate as defined in claim7 wherein shape of the netal on the outer surface

of the dijey bémmg gﬁ@%@aéﬁh&m elaaxbﬁwﬂaaﬁaxab&omérﬁ&m ak txwoalle; garfaéa%fsﬁg fR@site
sheet materi al rinting plate as defined in claim8, wherein a

magnet | dm?&eéb"’éﬂ“éﬁﬁﬁ@gﬂ% lea?er'thlﬂiél th eomppsife shepiatelabd  within the first
regi on of the magnetic material.

12. A printing plate as defined in claim 8, wherein a magnetic field emanating from the die, is replicated

within the first region of the magnetic material.

13. A printing plate as defined in claim 8, wherein the outer face of the die has first metal regions that
contact the surface of the sheet, and wherein other regions on the outer face of the die are spaced from the

surface of the sheet while the first metal regions contact the sheet.

14. A printing plate as defined in claim 11, wherein the first metal regions form a symbol, logo, or

discernible text or letters.

15. A printing plate as defined in claim 5 wherein the first and second regions are not visually

distinguishable and wherein the upper surface of the sheet in these regions appears the same.
16. A method of forming a magnet comprising the steps of:

a) providing a body of material that is magnetizable;
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13. A printing plate as defined in claim8, wherein the outer face of the
die has first netal regions that contact the surface of the sheet, and
wherein other regions on the outer face of the die are spaced fromthe
surface of the sheet while the first nmetal regions contact the sheet. 14. A
printing plate as defined in claim11l, wherein the first nmetal regions form
a synbol, logo, or discernible text or letters. 15. A printing plate as
defined in claim5 wherein the first and second regions are not visually

di stingu) &%tharﬁdﬁdva\{‘d]ﬁfa@in@ n{aﬁh%néhlﬂpéﬁnd%ﬁﬁé A68ceQft a tligheiNREdic hdfackhl @SERadcegi ONS
appears

% orm ng a nagnet co r|5|n e s

of: a) { %F@Ftﬁgblacwwmlwwml andpRPlYRIE 2 FRAgISRT ?hf%%s%mmi@ E 'HP%%OS. ng
an out vva}redhagmfuaﬁga@tcrmgﬁlema@a{ Wihi€ 08 Sidgieiinble Slatehiat: ednf@mingadirésar hg di e
adj acent }Oﬁﬁﬂf % PFeet or . bl ock of nagnetizable material, and
appl yi nd"3? fﬁﬁ%%ﬂ i %Od' TREAENESS el d through the magnetizing die
to forma magnet within the magneti zable material that conforns to features

of the 10W wethel & dbfard Ag:ldimtial wlfeterrﬂ‘ta@lﬁadsaﬁf meh@lanﬁg Bkt ozibn;gk ﬁid@uherl:i?x steh met hod
as defined &@ C aim 16, wherein the gwy ?% L% % g bl ock
and wher "R *“’t"ipb‘)]r SR RS HROSE PR SF ¢ EB‘HF’ Vi %nga{ﬂe %ﬁ‘{r t° surface
of the outwearidg Jie vith thadacaef thé sheetof Blodk ocﬁfnagﬂ&&zmgmgﬂﬁﬂl izing die with the face
of the sheet or bIock of magnetizing material. 18. A method as defined in
claim1l e.ou facing su ce of th net12| head is
on- pl arir e e VR0 Hherpre Gty RESe et BSRSe PR B

non- pl amam-pignsr.faad evheeinfstep kie irfchdes thf steptoffieontzodhe Gé nopgnet suzihd@l vethmn:tfeqmoﬁl 19
A netho%m%%d flne q%éééﬂdn 16, wherein the outwardly facing surface of

t he nagnetlff 5‘ an image, logo or indicia. 20. A nethod as
defined in cIa|n119, wherein the image logo or indicia is imaged within a
por ti on 1¢ henetipkdesdefined it hiatm td) e/hersig tietoutmiatdhi facib r@risdeet the pragnetidieshead forred d

t hat ha I o] nce to the image, logo or indicia. 21. A nethod as
deflned%?ﬁm%%g%ﬁﬁggﬁgahereln the image logo or indiciais imaged within a
portion the sheet so that the nmagnet fornmed within the sheet provides a
magnet i €0.fA mktblod dydefingtl inl clanil G rwhitedl tble ialagaingdodréndicia is imaged within a portion the

sheet so that the magnet within the sheet provides a field that has a correspondence to the image, logo or

indicia.

21. A method as defined in claim 19, wherein the image logo or indicia is imaged within a portion the
sheet so that the magnet formed within the sheet provides a magnetic field that will align ficld alignable

flakes placed thereon upon a substrate in a shape corresponding to the image, logo or indicia.
22. A method of forming a flexible magnetic printing plate comprising the steps of:

providing a magnetized sheet magnet, having more than 40% of field lines that are aligned in a same

direction;

providing a magnetizing die, having a non-planar outer metal surface defining a logo, indicia, and
contacting outermost portions of outer metal surface with a region of the magnetized sheet magnet while
applying a magnetic charge through the die and into the region of the magnetized sheet to change the

magnetic field within the region.

23. A method as defined in claim 16, wherein the body of material is a sheet or block and wherein step

(b) includes the step of contacting an outermost surface of the outwardly facing metal surface of the
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fl akes placed thereon upon a substrate in a shape corresponding to the
image, logo or indicia. 22. A method of formng a flexible magnetic
printing plate conprising the steps of providing a nagnetized sheet magnet,
havi ng nore than 40% of field lines that are aligned in a same direction;
provi ding a magneti zing die, having a non-planar outer netal surface
defining a logo, indicia, and contacting outernost portions of outer netal
surface with a region of the nmagnetized sheet magnet while applying a

magnet i Gnaghat@e die il u@iTade REthe kiRt @R Blodkf ehafdtazih @£ @hterial efd stmaﬁeamedogta?glgsge_et
as I ne In

to change the tic field within the region. .23.. A nethg

a1 oS4 o st B O e U P S in Biri Dty ke St THRBTEIR ot ep
(b) incldrdes the step of contacting an outernost surface of the outwardly
facing nmetal surface of the 16 nagnetizing die with the face of the sheet
or block of magnetizing material and sinmultaneously contacting an opposite
face of sheet or block with a second nmagnetizing die that is a mrror inage
of the magnetizing die. 17
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