METHOD AND MEANS FOR PRCDUCI NG A MAGNETI CALLY | NDUCED
INDI CI A I N A COATI NG CONTAI NI NG MAGNETI C PARTI CLES The
wobssnié7on is in the field of security docunentCT/EP2007/059818
printing. It concerns inprovenents to a device for the
transferring of a se curity design into a magnetic ink

| ayer, in particular a colorshifting magnetic ink

| ayer. Markings exhibiting view ng-angl e dependent
color effects ("op tically variable devices", OVDs)
are used as an_efficient anticopy neans on bank notes

METHOD, fN MEANS (RPRIBRATIEIIS 2 KRG e’ VBT CED g PEGts yi A COATING
CONTAINFNG BPEFTHCs PLOVCEFS ; EP 227,423 Bl) have acquired a

preem nent position since their first introduction on
currency back in 1987. Optically variable inks are
formul ated on the ba sis of optically variable pignent
(OWP) , a preferred type of OVP being the thin-film
optical interference flakes described in US 4,705, 300;
US 4, 705, 356; US 4,721, 217; US 4,779,898; US
4,930, 866; US 5,084,351 and in rel ated discl osures.
The Ohkentusef uk typedeoffiEWR odnpeicse itiedouluteplky pecoatedg. It
particl es described in g? 5,624,486 _and US 5, 607, 504,
CONCER{ St RBPERVATEIIEM CRoPeSEEIFE (PretPEnrarsneratig) of & se-

curiEgQHb§i§5y§B%b Ri gABALS ideseki hegdeiN WY pa8@l A94raRdcolor-
5,824,733. Optically variable printed features on
shifgepar megndsegnenks lageg.. bank notes, are prinmarily

aimed for the authentication of the docunent by the

unai ded human eye, through an exam nation of the
Mark@ptiscakhy bvah hable efveatuaegs ecakpendentWweodbrmefgects (“op-

. different an gles of view i.e. at least at a__ | ,

ticahdyr VeriRBGENAF VARG Sat QVPéér&Fﬁzpﬁﬁdv?éw@nséﬁélClent anti-

copya%gﬁﬁéd%B?Bgﬁﬁtn%@%%rahﬁ %e%hgﬁk§ ABeag8ts. Among the OVDs,
of aut henti city, which cannot be reproduced by

optiphdtflocupyiinglrmichisnd®VI@ndERhi2eH , éaa Bapi dhyeandquired a
pree%%%%k% %%s%gﬁg%e%i%%etQ%egﬁnfirst introduction on currency
back in 1987. Optically variable inks are formulated on the ba-
sis of optically wvariable pigment (OVP), a preferred type of OVP
being the thin-film optical interference flakes described in US
4,705,300; US 4,705,356; US 4,721,217; US 4,779,898; US
4,930,866; US 5,084,351 and in related disclosures. Other useful
types of OVP comprise the multiply coated particles described in
US 5,624,486 and US 5,607,504, and the thin film cholesteric

(i.e. chiral-nematic) liquid crystal pigments described in US

5,807,497 and US 5,824, 733.

Optically variable printed features on security documents, e.qg.
bank notesg, are primarily aimed for the authentication of the
document by the unaided human eye, through an examination of the
optically variable feature’s color at two or more different an-
gles of view, i.e. at least at a near-orthogonal and at a near-

grazing view. Said angle-dependent color is a simple message of



on the street. In a previous disclosure, published as
WO 2005/ 002866 Al, in cluded herein by reference,
wa@p@sioeant proposed an i nprovenent to optical | pCT/EP2007/059818

variable printed security elenments, which consists in

a specific, high-resolution orientation of magnetic
optically variable pignment particles in a coating

| ayer in the printing process, using a particular

authfg ﬁéﬂF@roWPéﬁPa??Bﬁoae@?céepﬁﬁéﬁéﬁgcbﬁpphéépp9pylng ma=

ch1n¥§r'QQBeWHH9HEBE§ WQbQBlgaQnBeeH§§§nyé EBb%kBHfBgS%he man
have been di scl'osed Tn 838,648 I n EP 686,675 Bl;

on tahs welkeds, preferably, in WO 02/ 73250 A2 and in WO
03/00801 A2 . Methods and devices for the orientation
of magnetic particles in coating |ayers have been

In adpbsel9sed HAsHP031640, 2¢B1iYBed, 481w86400EP0406666X1, in-
Bl ; EP 556,449 Bl; EP 710,508 Al; WO 02/90002 A2; none
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tation fern can be transferred ihto a
a speoafing hangIEBoéuhngh speedtpriinti ng magnessc 6pelcally
.%ggllcatlons WD 2004/ 007095 A2, A3 and WO 2004/%%7096
variggl R3PdPEEIbsBAF he CoFPentafi G0 "HagA¥ET c *i gienP™ 7 ting

procbkakessiRgaacpatitnguh ayehaghetProducenesthehi eakhiye.
appeal ing, bright optically vari able designs, whi ch,

albeit flat, show a snpoth vari ati on of col or and
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met hods and _de vices.is they d
25 WaTloRet o 'EREEPARer 8P P BoRIGROPe&a abRon dds) §i/00801 A2,

into the nmagnetic coating | ayer. The device of WD
2005/ 002866 Al, on the other hand, allows to transfer .
Methgdhi ghdr dsuligesohomaghet bcienicehtati on pathetcaci peotanles in

coating layers have been disclosed in US 3,676,273; US
3,791,864; EP 406,667 Bl; EP 556,449 B1; EP 710,508 Al; WO
02/90002 A2; none of these documents, however, gives an indica-
tion to the skilled man about how a high-resolution magnetic
orientation pattern can be transferred into a magnetic coating

layer in a high-speed printing process.

The applications WO 2004/007095 A2,A3 and WO 2004/007096 A2,A3
disclose the orientation of magnetic pigment flakes in a coating
layer, to produce esthetically appealing, bright optically vari-
able designs, which, albeit flat, show a smooth wvariation of
color and reflectivity, reminiscent of a 3-dimensional object.
These coatings and the related effects can be obtained in a
high-speed printing process. A drawback of these methods and de-
vices is, however, that they do not allow for the transfer of a

high-resolution design into the magnetic coating layer.



optically variable magnetic coating |ayer. A major
drawback therein is, however, the | acking esthetics of

wo b@snesut ti ng i mage, which has a dull vi sual PCT/EP2007/059818
appearance. This is a direct zconse quence of the
per pendi cul ar orientation of the magnetic pignment
flakes, with respect to the printed substrate plane

over a large part of the oriented coating |ayer,
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source of a nagneticfield. The term nagneti zabl e’

refers to a material which reacts

A need therefore exists for an improved magnetic orientation de-
vice, which allows for the transfer of bright and high-
resolution designs or images, through the magnetic orientation
of pigment particles, into an optically variable magnetic coat-
ing layer. The device should furthermore be reliable, easy to

implement, and able to function at high printing speed.

The stated technical problem is solved, according to the inde-
pendent claims, by a combination of a magnetic plate having sur-
face relief, engravings or cut-outs with additional magnetic
elements. The present invention furthermore addresses the prob-
lem of realizing customer-specific high-resolution magnetic de-
signs on a printed article in an easy-to-implement and highly

reliable way.

In the context of the present disclosure, the term ‘magnetic’

refers to a material which is itself a source of a magnetic



to a magnetic field, wthout being a source of it. The
magneti c orientation device of the present invention

W@ oonspui7ses at | east one pernmanent - magneti c pl BCBEP2007/059818
havi ng an accessi ble surfacg carrying a relief,
engravi ngs or cut-outs, such as disclosed in WO
2005/ 002866 Al, and at | east one additional mag net,

. Which may be a permanent nmagnet or an el ectronagnet,
fieldi sTpeseBrlindBrABGERZERéCSarBTFER| 6P AaBAEEIeapl ghéChr reacts

to aPhabBScik- €1c018CI N9chBELMBAREL § RLateesS surtace which
is opposed to the re Iief surface, e.g. such as
schematically depicted in Fig. 1 . The at |east one

magneti.c plate _and the at | east one additional net
The §RIHaGAGt 8- APE CRECRANCEAIFS Pixba% REGRBEQeFYCHhaon com-
prissai dtrekbet paenpeentnARENRbbecphat p1bschengiAing an accessi-
magnetized in a direction which is approxi mately
ble EéﬁééﬁéiéaFéwlﬂé fhé&clébifef c80rpHéBISaRd £HE9HIFd, such as

: Lef .catse t yr bat i.qns . of i net;le + _
Tieog Bebg R 0 a2 Bg et e 2005/ G03B60 A - g Fael e
net, | wefichumbaceemaypbumbhennomeghetf bat aor e¢ecvedmadhet, dis-

aid addi tjonal nmagnet or nets can have the sane .
posegr UGRRTEranD RAGNSET O A6 oA TaNPEETFofeR labFeRinBy dbcs, i-.
faciﬁ@lﬂﬁédﬁagheEQb witRet Besagaeti zaithonsdbpgetbantsf the re-

~ the relief magnetic plate. As stated before, the
liefpepidAEAt - Argretii€hpkhat éChrayatarpyly fdepietedapn Fig. 1. The

at lgggEagbggmgﬁnggﬁbogﬁéteogngogpgngkiQggskhgﬁgogddétional mag-
cut-out ‘magneti c prate can be seen as an extrene

net war napheat amcengtavnhgalwherexndt he depbhdef-.
engravi ng equals the thickness of the plate. As is

understood by the skilled man, a cut-out magnetic

The Bhake BRYcRepd hanBAtIRYBhedieNpaa8HPRAr he rbAnOREEhet9zed in
mai ntai n the nutual arrange nen? of its different

a dipartsonTheirbl ief apbavaimatefur PReprrprecbéasbtai hbd byplief
surrabk, MeLRodg kngwn 19,the skilled man, SUCh @5 MBLE. of ics
magnetic field, such as disclosed in WO 2005/002866 Al. The re-
lief surface may furthermore be flat or curved. The said addi-
tional magnet or magnets can have the same or different magneti-
zation directions, which may coincide or not with the magnetiza-
tion direction of the relief magnetic plate. As stated before,
the permanent-magnetic plate may carry a relief, an engraving or
cut-outs, or combinations thereof. A cut-out magnetic plate can
be seen as an extreme variant of an engraving, wherein the depth
of engraving equals the thickness of the plate. As is understood
by the skilled man, a cut-out magnetic plate may need to be
mounted on a support, in order to maintain the mutual arrange-
ment of its different parts. The relief plate can furthermore be
obtained by all methods known to the skilled man, such as mate-

rial ablation, molding, polymerization, etc.



rial ablation, nolding, polynerization, etc.Inventors
have found that, for obtaining the effects of the in
wo essioaTp2 t he relief magnetic plate and the saPdI/EP2007/059818

addi tional mag net or magnets nust in all case be
assenbled in a "forced way", i.e. in nmutual positions

which are different fromthe positions they woul d

adopt b y their natural magnetic attraction. In the

Inveppprexhage tREVPr £88h/t dPscPbsateing &hevedisqifacé fse in-

ventqgﬁ'n@ﬂea§e§159rRgﬁﬁe%@bcglb%eoghﬁ EHEVEQananE%E%Bal mag-

di nensi on i's not curved in a second
net dmnaaanMSpaupEndncaﬂércaeethe sasdmbiledt idi peiisponed way”
o Ag rox%na ¥ gg gend aIS 50 e undc erstoo as nggtions
"devi At'i-Hg nbPé than nft e ndr il éSmt|8ﬁ o
theytn@u$ur5a@9t Ebetﬁag@ehe@u@énembghb@mchVt@ac@QGntises
thus a ) at | east one magneti zed permanent - nagneti c
plate (2) carrying relief, engrav ings or cut-outs,

In tﬂguggﬁgeﬁgcggt?ﬂ%tkﬁéséﬁki8&8535&@98 r?”@h?%ed ngface is

accessi b east one additional magnet
defidedpesed berEamesahdcatibeasﬂyonerpedn&neatfmagnedumen51on,

facing the sur face of th neti c pl ate whi
and RESG8, 46 Fa T 6 e Hatr & g SoRnaty O T RGP P EEBF LOMRPLRE o
the Basqat herBeCchankeak ohunabpeBxtAaheld bBeppheeeS1ar is to be
together in fixed positions. The said at |east one

undeggddppional nragAey iraynBemoteatpenrmdfent ra@gheei pormal direc-

tion”@EeE58|5ug¥89 as cobalt, iron and their alloys, chro
m um di oxi generic nagnetlc oxi de spinels, generic

magneti c garnets, generic magnhetic ferrites including
the hexaferrites such as calcium, strontium, and

The BAPPGi ReXaf SBF ALE8 SAREE S0 8MPF&SPEctVEl §) at least one

magnggﬂgEHCp@kﬁbﬁ@n%thﬁﬁetgenﬁﬂbgesqggrngEQQQélEeﬁ§€@b)engrav—
[ oys, and generic rare-earth-iron-boron al'l oys (such

lngsaQrNdﬁéBputas welihtad shehp&hmtinehs- madnetfi euchemei remains
accessible, b) at least one additional magnet (3), disposed be-
low said at least one permanent-magnetic plate, facing the sur-
face of the magnetic plate which is opposite to the relief, and
c) a holder (1), which has the mechanical function to hold the

pieces together in fixed positions.

The said at least one additional magnet may be of a permanent
magnetic material, such as cobalt, iron and their alloys, chro-
mium dioxide, generic magnetic oxide spinels, generic magnetic
garnets, generic magnetic ferrites including the hexaferrites
such as calcium-, strontium-, and barium-hexaferrite (CaFei,019,
SrFe1,0:19, BaFei,019, respectively), generic alnico alloys, generic
samarium-cobalt (SmCo) alloys, and generic rare-earth-iron-boron
alloys (such as NdFeB), as well as the permanent-magnetic chemi-
cal derivatives thereof (such as indicated by the term generic)
and mixtures including them. It may further be of a polymer-

bonded composite magnetic material. Further to this, the magnet



cal derivatives thereof (such as indicated b y the
termgeneric) and m xtures including them It may
wo owosloeg7o0be of a pol yner bonded conposite nmagnePcT/EP2007/059818
material. Further to this, the nmagnetmay be enbodi ed
as an el ectromagnet, conprising an electric cur rent
coil, such as known to the skilled man. The magnet may
al so conprise auxiliar nagnetlzable mat eri al, which
may pg presentdt 8SgardeleReTRBgHBELC FPBPY1SLAIcABeCdBCaRIC cur-
rencCLBEL! OBRORCL s LRE,AROBCLheable, TBLCLLA| may be an
iron Core or the ke, whose poles are shaped to the
desired form and S|ze The said at |east one
addi tiona n IS neti zed either
the BEShGERar, BENG: PobPs oS GHYLERe WoldPErAPrBhedRE erial,
whicheeki pregbntheosguddeekhef maggaetc rpkate, Iﬁrcab@ of an
case, even along any arbitrary magneti zati on
elec@?@@éﬂpéﬁ d8peRaPRgtonaPhe Wééﬁﬁﬂéélmﬁéqbﬁréﬁeﬁ?§n core or
se [ a eti.c S d
e R e e P onal maihee Toan &1 o Ba nbod oh Byati7:
plurality of nmagnets, haV|ng al i gned magneti zati on,
mut aIIy osed ma etlzat on, arbitrar . .
The fHiHertyaEROh GReafgoconBAs PRORCEhereBrInehdzed either
perpBBgNeLi g rokbentat i antdevkeevaceor diBdqt @ntheaphesenbtion di-
i nven tion can be used to produce magnetically induced
rectipages Ghﬁdsaedayeﬂmeéo@ﬁgng§l§oﬁéﬁt§ungrwagne?aéeoreven
Ll fer eti I
atono NS pEBErEaER: baShRE pPLEel AgrecET N HEGBRhLAT b cne
technagaet reqafirentatsonmgevkedebof at harpiesent mAgeptiondesign.
conprises the conmmutable steps of a ) fixing at |east
one magnetized permanent-magnetic plate (2), carrying
The §Hﬁdfé%el%gékeﬁneeBaﬁé¥h69§l°ﬁa6Hét065§ a&@oabBOEQQBdled by
(1) such that its relief surfacé remmi ns access
a plandlbty ﬁﬁxmﬁgnatSLeh@ﬁlogeaéddnedomagnﬁﬁgﬁétlee) mntually
sai.d _hol d lzg%£osuch Eh%ralt faces

opposed magne ry magnetlzatlon or any combina-

tion thereof.

The magnetic orientation device according to the present inven-
tion can be used to produce magnetically induced images (indi-
cia) in coatings comprising magnetic or magnetizable particles,

preferably magnetic optically variable pigments.

The process of assembling the magnetic orientation device of the
present invention comprises the commutable steps of a) fixing at
least one magnetized permanent-magnetic plate (2), carrying sur-
face relief, engravings or cut-outs, in a holder (1) such that
its relief surface remains accessible, and b) fixing at least
one additional magnet (3) in said holder (1) such that it faces
the surface of the magnetic plate which is opposite to the re-

lief, and that the mutual positions of magnet and plate are dif-



the surface of the magnetic plate which is opposite to
the re lief, and that the nmutual positions of magnet
wanasphevre are different fromthe positions thegr/mehnossis
adopt by their natural nag netic interaction. The
magnetic orientation device can be part of a printing
ma chine or of other industrial equipnent; in
particular it can be nmounted on a rotating cylinder,
ferepﬁ 6FaBr the BPFoWPBF Ki‘gH- Ypueéd §@Ppélb§péP§ﬂFoﬁatHral mag-

netishegt fedior continuous roll-to-roll print ing
processes. The process of producing a magnetically

ori ented design or inage conpri ses the sequentia

st eps a_coating layer (I) onto a fir _
the BESREreC.P e PRt blReRyale i e Bert barh Bxdrtng ma
chin€OBRr bsi BghERgAEHLZEHiaN BBOAphibAabl enpgbtteb@sarbi} can be

while the coating is wet, exposing the coating to the
mounggpj ep durPheéipg ?Mélﬁé@ﬁetﬂe 8EPenAt 40i ehlabvifes high-speed

ser1?%28ﬁakgglkﬂ fhespLe . seny bQVEBEEQHPoﬂEr?QX%OEbeQBhﬂgprlnt—

gnetic or nagnetizable particle t he coat
ing prpchasdeni ng t he orlented coating |ayer, hereby
permanently fixing the magnetically induced inage;
wherein said exposing is perfornmed by bringing said

The §@aktkRd bﬁt9r669§@n@rQxhﬁbhﬁtQEa§aydo&@bh%EdSHééa?ﬁ or image
or by bringing a second surface of the substrate

compépgééutéet@eﬂhén§aaé ptepe siir 2 ageréaingi Agcsaicdng layer
88%%'%9 EQE°F89?%é8to%“5h;§§Fd ESE&?Btéuarfﬁgs ﬁ} said

wet coa cont ex e present disclos
CoatﬁE@ﬂSoﬂp@@éﬁh@gmegﬁB®$EédOlr appheedztbla substrate; |b)
a pasty or liquid form which is not yet hardened or

Whll@uFéa CPRE1BGatPnYSEanBBOApPPI & aetsogﬁénguEQth?ergglef
surtkpawg sbynthe skikhedomBnt8+Jonb¥e5¢EEEARHLRE hRJto the pre-

rotogravure printing,
sent invention, hereby orienting the magnetic or magnetizable
particles in the coating; c¢) hardening the oriented coating
layer, hereby permanently fixing the magnetically induced image;
wherein said exposing is performed by bringing said coating into
close proximity of said relief surface, or by bringing a second
surface of the substrate (S), opposite to the said first sur-

face carrying said coating, into contact with said relief sur-

face.

A wet coating, in the context of the present disclosure, means a
coating composition, applied to a substrate in a pasty or liquid

form, which is not yet hardened or cured.

The coating can be applied to the substrate as known by the
skilled man, e.g. by screen-printing, rotogravure printing,
flexographic printing, intaglio printing, bar coating, and by
still other coating processes, using the corresponding inks. The

preferred application method is screen-printing, using particu-



fl exographic printing, intaglio printing, bar coating,

and by still other coating processes, using the
waeoooses@ondi ng i nks. The preferred appli cati onp@PEPDA7/059818

is screen-printing, using pagticularly designed inks,

whi ch are disclosed in a co-pending appli cation of

the sane applicant, EP06113891.3 (12.05.2006). The

har deni ng (curing) step can be performed as known to ,

larlyhgdeskprredinka; @h@ChtﬁF@u@ﬁ55E9§?éaﬁndﬁypﬁgpendlng appli-
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curing, heat-set, oxypolynerlzatlon by conbi nati ons
t hereof, or still by ot her curing necha nismns.
erred in the ext of he resent |nve tion
The BGFUBRY By (ULETPaar AEF o wH RO EoF ARfid gn o £O the

skililBEXREASI ¥eq. Tharaagnephgahbmloakgmhgd (desbgrapredueedsol -
according to the pre sent invention in a coating |ayer
venteenPVi SHAG FagReEreé TP RE§MnEt I 2aB) ehpartpelFesOxXypolymeriza-

I b t -
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can be used as a security ement on
nismpot ésefealkad docuhentsntedEnbftyhdopm&eahs icaedsiohaxs cur-
and the li as._well as.for product security
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optically variable pig nents are those of the 5-1ayer
type described in US 4,838,648, e.g. C/MF 2/ M MF
The pagpetoradf vt Reiznkggedepype BeseprbddaraowWdiog/ £325be pre-

e. L\gF; 2/ Al L : -
sentS%gFFgg Qg 1%Fbrela@£ﬁggﬁa§'g}Coﬁérgggﬁgg ?%%%1c or mag
netlﬁabeéi@brtheeﬂet@kédeebeﬁyrbptmeéaﬂy(th&bEZéNhagnetic pig-

respectively Cr/MgF 2/ Al) Fabry-Perot stacks provjde
ments BArEdFopSand2angFel'd8peAfeft SEGIS! ¥hPEENCRAd O heank notes,

valuBRgReLineneent Laknkayer abMinRreYl desfar the Q%Qmﬁgtbﬁd the
properti es. In consequence, a Security element for th

likepr eseweildnasf fhbankrnoties, sealuetdoennentstipdentity
docunents, cards, tax stanps,

Exemplary embodiments of the preferred optically variable pig-
ments are those of the 5-layer type described in US 4,838,648,
e.g. Cr/MgF,/M/MgF,/Cr, or of the 7-layer type described in WO
02/73250, e.g. Cr/MgF,/Al1/M/Al1/MgF,/Cr, as known to the skilled
man. Herein, ‘M’ stands for a magnetic material. The
metal/dielectric/metal (Cr/MgF,/M, respectively Cr/MgF,/Al)
Fabry-Pérot stacks provide for color and angle-dependent color
shift, and the magnetic central layer (M) provides for the mag-

netic properties.

In consequence, a Security element for the protection of bank
notes, value documents, identity documents, cards, tax stamps,
labels, windows, foils, threads, carrying a magnetically ori-
ented design or image produced according to the present inven-

tion is claimed as well.



| abel s, w ndows, foils, threads, carrying a
magnetically ori ented design or inmge produced
w@ewendi7ng to the present inven tion is clai TERCHEP2007/059818

wel | . Furthernore, a securitygdocunent such as a bank

note, a value docunent, an identity docunent, a card,

a tax stanp, a Iabel, or a product security

appl i cati on, carr ing a magnetically oriented design
Furtgprmpage 6r§88€éé cEBFHINRGtt 6UFRe2pr 8sBAXi AYERL| envalue

docuhén@lSQDCHQEH@QtyAdEHﬁREEE agvéakége OEa&hgtgﬁﬁ'cg label, or
according to the present i n vention Is that
a prpddpclaeturbEYtaapéﬁeatedncanabeydeﬁlaedaanemﬂbblby amiented
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alsor eakkized.usi ng any nechanically workabl e
per manent - magnetic material, such as
per manent - magneti c conposite materials, conprising a
n uBEhbh! GaDShERNEnt (MaANCHEG ROWBLCLAAGTRL] BAB! Brosent in-
metal - or polynermatrix. Furthernore, fhe device can
ventfiost ieashhy bbeimphénéated as amaneEeetedncan be defined at
'11p%| ymer - bonded . body g g ne B netic Ha gerial 11
e VaéPoPBPFPPé}ateAC GitheP fadVant 5361 “PHe faEvFERSTE 112~
tiont B&t tht LadbuhkyneuskgRbzabl encasect,octhesnabur ecaf itB8 using
relief design and of the additional magnet
any mepaﬁgéﬁéﬁﬂy mopbpyher Pesndedanboy bk taghetegial, such as
[ h Les sur
perm%%%fc % gPe'El"c 8ofﬁ§pégg%p§{5§%29a9 gghpgaé%g Urritfie
permphast|mabhbe1pobywﬁéra$naasmam¢éabab bender, candoaymer-

per manent - magneti c. powder material as an_extender or
matrﬁﬁl|€PftheﬁPgF@rréBep8?Vﬁ€? GPRJBPSti REFddE Pe 1mplemented

as aBUQQQEeEy@% EEEF&?h%rﬂﬁbﬁﬁbé|%oéycafaéeBhbhbh% ﬁHBB%E&c ma-
Nor del (r) hydrocarbon rub , and Nat syn(r)

ter1@¢o|yla§@pfeﬁgyte asAmépktangyﬁ@ﬁneage of the device is

thatég%;éﬁfggﬁglaﬁﬁgt g%gh%ggvsuﬁfggokxel%gkgkgc%%nlhe relief
design and of the additional magnet arrangement.

A polymer-bonded body of magnetic material, in the context of
the present disclosure, is a composite material comprising a
rubber- or plastic-like polymer as a structural binder, and a
permanent-magnetic powder material as an extender or ‘filler’.
Preferred polymer binders include rubber-type flexible materials
such as nitrile rubber, Nordel® (EPDM hydrocarbon rubber), and
Natsyn® (poly-isoprene), as well as Nylon 6 (poly-caprolactam),
Nylon 12 (poly-laurolactam), polyamide, poly-phenylene sulfide
(PPS), epoxy resins, and Hypalon® (chlorosulfonated polyethyl-

ene) .

Preferred permanent magnetic powder materials include cobalt,
iron and their alloys, chromium dioxide, generic magnetic oxide

spinels, generic magnetic garnets, generic magnetic ferrites in-



(PPS) , epoxy resins, and Hypalon(r) (chlorosulf
onat ed pol yethyl ene) . Preferred pernmanent magnetic
w@onwdesc7omt eri al s i ncl ude cobalt, iron and thePE€T/EP2007/059818

al | oys, chrom um di oxi de, gengeric magnetic oxide

spi nel s, generic magnetic garnets, generic magnetic
ferrites ineluding the hexaferrites such as cal cium,
strontium, and barium hexaf errite respectively) ,

ClUdgégnéP?chﬁﬁﬁi@éréF?§y§UC§eﬁérPél§éﬁﬁrvuﬁié@ﬁéﬁﬁm(Swéﬁﬁ bar-
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, as we he per manent - magneti ¢ chem ca
nerldeaﬂmatpveélbnevegénegmchsawammudrcabedtbysmﬁe teﬂﬁpys, and

genepanr ke thr AN i ah R o kPR are 1aPe JErEPnas NP ER magywell as

the gb&ﬁah@nt -pagheesc sHehiasif Hemi GheupcARNGEDReOPl astich as in-
or fromMateriali Mgnetici, Al bairate,
dlcarvr%plah@’ the CPrEsPEREEEF) t end. NAKEBERGL Fuelyding them. Poly-

mer—égﬁabﬁ'B@Q%Xsegﬁ'Hﬁ§58@18°E¥H§g/H§§”9Ee08E98§hE8§eC§Qom many

sed ai d netic po material can eithe
diffbeenﬂgeehmcablysusbtaepE@oermagpeARN@LDy(ﬁhasotfopm@) or

n the.case of magneti [y anisot iC .
erom BebF iRl MR aaher 8 Boudercparil SBbes Ty aBlastorerrite) .
Alte@th@%é@&y @bé@ﬂ&@@a&mytEﬁgﬂﬁbékédobo@yHQ@Vmﬁgné§ E@mposites
deternmine a preferred direction of nagnetization,

can pRoyéAdperpen dicular to the extended surface of the
magneti c sheet carrying said relief. Isotropic
pol yner - bonded bodi es of magnetic materi als, in turn,
The eandbeanagneti peddeguabkyrwell cen abkhdirr Bet maggetically

Bodi es of pernanent-magnetic conposite materials
1sotzapint 9geBasr§ te6abI e 2P AECAESPIEbI e magRefPEe Of magneti-

callQVQHQEBk%é &B'gawe@%rﬁbEbEXElgf the Rbﬁﬁéwhéepé&aék|§artl—
and not F wor kabl e ferrite, Alnico, rare-earth or

clesstickl potlierahagnetrsenieh ihetdesirablia mechanieal so as to

determine a preferred direction of magnetization, chosen perpen-
dicular to the extended surface of the magnetic sheet carrying
said relief. Isotropic polymer-bonded bodies of magnetic materi-

als, in turn, can be magnetized equally well in all directions.

Bodies of permanent-magnetic composite materials advantageously
combine the desirable magnetic properties (high coercivity) of
the otherwise brittle and not well workable ferrite, Alnico,
rare-earth or still other magnets with the desirable mechanical
properties (flexibility, machine-ability, shock-resistance) of a

malleable metal or a plastic material.

The body of a magnetic composite material can be obtained in any
desired size and form, e.g. as a thin, flexible plate which can
be bent and mechanically worked, e.g. cut to size or shape, us-
ing commonly available mechanical ablation tools and machines,

as well as air or liquid jet ablation, or laser ablation tools.



properties (flexibility, machine-ability,
shock-resi stance) of a nalleable netal or a plastic
wordosnieab2 The body of a magnetic conposite maP@r/ERi007/059818

can be obtained in any desired size and form e.g. as
a thin, flexible plate which can be bent and
mechani cally worked, e.g. cut to size or shape, us ing
commonl y avail abl e mechani cal abl ation tool s and
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may b8S&tnablaki gn 599'§ayhgnaehbﬁhoafkhe@anﬁytgg rt, by mold-

conposi te pernanent - nagnetic material may be achi eved
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the pber manent - magnet
serspl ate can also be cut or nolded to a particular size
and shape, rather than engraved. Holes may be cut out
of it, or cut-out pieces may be assenbled on a

As 1§Uﬁﬁaékst666tB?fﬂﬁéeskhqléﬁ k89 %H69P§E9Qﬂehhaha§hekﬁc
nmust not be any predeterm ned size refa tion between

plateheaat aléasbeoretnagnapildepl abeaandrtheuapr| éase end shape,
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Irnventi on eeét - ke "bé ¢onposite
piecper nmagebe- HagﬁabuednahealahpppﬁefeFabtyeamore, it is also

ani sotropically oriented one, is engraved or nol ded
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tlonSHQ%k@@E'%hbyaﬁeﬂgggg'6Hbaﬁa59eEB% b?bk%faﬁﬁrEﬁ%eanleast
he sheet. In the context of "the present disclosure,

one @ddstaﬁﬁaélmygpetsenddemhaatheans a direction which is
not devi

According to the invention, a sheet- or plate-like body of a
composite permanent-magnetic material, preferably an anisotropi-
cally oriented one, is engraved or molded and magnetized pref-
erably in a direction substantially perpendicular to the relief
surface of the sheet. In the context of the present disclosure,
substantially perpendicular means a direction which is not devi-
ating more than 30° from perpendicular direction, and substan-
tially parallel means a direction which is not deviating more

than 30° from parallel direction.

According to the invention, user-defined indicia are engraved,
cut or molded into at least one surface of the said body of per-
manent-magnetic composite material. The relief generation can
hereby take place either before or after the magnetization op-
eration. The relief must be sufficiently deep, in order to cre-

ate a significant perturbation of the local magnetic field at



ating nore than 30 from perpendi cul ar direction, and
substan tially parallel nmeans a direction which is not
waleoosati7og nore than 30 from parall el directi oPCT/EP2007/059818

According to the invention, user-defined indicia are
engraved, cut or nolded into at | east one surface of

the said body of per manent-nmagnetic conposite

material. The relief generation can hereby take pl ace
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pl aced on top of the relief magnetic device. The

i,nvention can be practiced on any type of inprintable
The $RYED L PrweE matePFar  LPROp APt oMl &FPBnOFePRELBERLIE Sheet
or wdseflateripnodue pRgtachank Batencamyakweapapgkeda@for produc-
of ficial document, a tax ex cise stanp, a label, a
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as w@mmoggﬂgn%§ur5hgtylo§pmgggkgcalIy depi cts an
enbodi nent of the device of the invention: a hol der
(1) conprises a relief mag

Exemplary embodiments

The invention is now further explained with the help of the fig-

ures and some exemplary embodiments.

Fig. 1 schematically depicts an embodiment of the device of
the invention: a holder (1) comprises a relief mag-
netic plate (2) having vertical magnetization and an

additional magnet (3) having horizontal magnetization.

Fig. 2 schematically depicts an alternative embodiment of the
device of the invention: the device comprises two ad-
ditional magnets (3a, 3b) having horizontal magnetiza-

tion and opposed poles.



netic plate (2) having vertical magnetization and an
addi tional magnet (3) having horizontal nagnetization.

woe@s/027schemati cal |y depicts an alternative erdDEPIBT059818

Fig.

Fig.

Fig.

Fig.

of the device of the invention: the device conprises

two ad ditional magnets (3a, 3b) having horizontal

magneti za ti on and opposed poles.Fig. 3 schematically
depicts an alternative enbodi nent of the device of the

i Avent FEREMERECaeVICECRORPFi §Bs At WeTRATVEI RAPdiment of the
magnet §o(38e 3b) havhAgeyelbheal LaRARGLEackaRi8Rd tuo ad-
alternating poles. Fig. 4 schematically depicts an

al t er ndtiitvenedbodonent dBat hébdevibwengf vehéicaventbortiza-

t he de¥Lce cogprhges t%o ad_ditional magnets (3a, 3b)

havi ng “ver't Feal “magneti-z8%t P8n“3nd opposed pol es; the

pol es are al so opposed to those of the nagnetic plate.

Fig. 5 schematically depicts an alternative enbodi nent

of t hesgeemeeierltHedPRVEREI BR: 2Lheraelive ebhprisest of the
two redEb?Ee”@@”% bc'Hb@k%%ogzath%bhe0§ébngoﬁggﬁE%@ltwo ad-
magnet 1 zation and alternating poles and an additional

magnet d¢ B} ohavi mgoherkzdAtal 3baghetirngt venrinhdseagnetiza-

pol es are oppased to those of the magnetic plate. Fig.
D ekt aR e S et Balar 1 bhe PP RS heshr e ofpYsed to
the devieecohst haei AXGALELOR: phheedevi ce conprises a

mani fold of additional nmagnets (3) , disposed al ong
the viewi ng direction, whose poles are partly opposed.

FFQ- 7sgﬁgﬁgﬁﬁhgﬁﬁkyd8§9h%ésaﬁ”a%k%?ggéﬁbéeeﬁBBaghgﬁﬂtof the

of the device of the 1nvention: the device conpri ses

two adddivitenalf magnehse(8)ion:dicaposediakongmbhéses two re-

vi ew ng . di
%ief magnetic plates (2a, 2b) having vertical magneti-

zation and alternating poles and an additional magnet

(3) having horizontal magnetization, whose poles are

opposed to those of the magnetic plate.

6 schematically depicts an alternative embodiment of the
device of the invention: the device comprises a mani-
fold of additional magnets (3), disposed along the

viewing direction, whose poles are partly opposed.

Fig. 7 schematically depicts an alternative embodiment of the

device of the invention: the device comprises two ad-
ditional magnets (3), disposed along the viewing di-

rection, whose poles are aligned.

Fig. 8 schematically depicts an alternative embodiment of the

device of the invention: the device comprises two ad-
ditional magnets (3), disposed along the viewing di-

rection, whose poles are opposed.



rection, whose poles are aligned. Fig. 8 schematically
depicts an alternative enbodi nent of the device of the
WO poostd7on: the device conprises two ad diti onedT/EP2007/059818

magnets (3) , disposed along 4he viewing di rection,

whose pol es are opposed.Fig. 9 shows a top view of an

enbodi nent of a holder (1), cut from al um num and

designed to be nmounted on a rotating drum of a

printing machi ne. The hol der can take up, in a | ower
Fig.Pbane, shRsPer aBRCYL oRgRCLE Ohnsachiar 10 X A01ME: (1), cut

and in an upper plane, a relief permanent mag netic

pl at e éﬁoweeﬂummnam &néodﬂﬁugﬁeg td0b€amlmouhatddon a rotating

nagnetlc f|e

late d ,
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conbi nkngoaeckebighem@net perphatatandgantaddit keehabn 10 x
magnet according to the present application. Fig. 11
Schena@pcm@vaﬁpagénoﬁnaHPB?Feﬁﬂéaepaﬁté?ﬁléﬁ ReEghefFat mag-
optlcakg¥lgaﬁh§Q Elgggggoglgbe§ bg ﬁmcoatlng | ayer:

a ) as obtai t evice according to

2005/002866 b ) as obtained with a device conbining a

} I|ef tic plate n di ti onal ccord
Fig.{ 8 RN L e e A U L R S R
a blaﬂelH@gﬁcéna@cﬂﬁaﬂﬁél%oCW@tQUGSV@MQB6@fA@nt§Q in a
MAth a device according to WO 2005/002866; b ) an
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addi ti onal "magn dcéor ing to the pre sen
In an exenpl ary enbodi nent, according to Fig. 7, Fig.
8 and
Fig. 11 Schematic drawings of an oriented pattern of magnetic

optically variable pigment flakes in a coating layer:
a) as obtained with a device according to WO
2005/002866; b) as obtained with a device combining a
relief magnetic plate and an additional magnet accord-

ing to the present invention.

Fig. 12 Reproductions of: a) an image in a magnetic coating
layer oriented with a device according to WO
2005/002866; b) an image in a magnetic coating layer
oriented with a device combining a relief magnetic
plate and an additional magnet according to the pre-

sent invention.

In an exemplary embodiment, according to Fig. 7, Fig. 8, and

with particular reference to Fig. 9, a holder (1) cut out of an
aluminum block, is made to contain, in a lower plane, two perma-
nent magnet bars (3a, 3b), 10x10x30mm, made of SrFe;;010 ceramic.
These permanent magnets are fixed and held in place by a squeez-

ing mechanism and screws. The poles of the two permanent magnets



with particular reference to Fig. 9 , a holder (1) cut
out of an alum num bl ock, is nmade to contain, in a
wo owsn4qbane, two perma nent magnet bars (3a, BOWEP2007/059818
10xl Ox30mm nmade of ceram c.{sThese per manent magnets
are fixed and held in place by a squeez ing nechani sm
and screws. The poles of the two permanent magnetsare
arranged either as shown in Fig. 7, or as shown in
are prganged eiathep 6f fhevsaid pePradenPrn@gnétopardn §ig- 8-
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magnstich phatet Hé) veHDeBOKémm»nwadecé$owlBPéa$EOéervuseﬁbels

atonpbll AN ERREd HFoRrBEEr ubleh barEelHe SPLAGE Lelgrg acces-

siblBeghasi cak sepgeavirBg tael ropy. preferably, using an
automated CO2- or YAG | aser engraving tool. The

hol der (1) is shaped as to fit into the rotating
The EﬂBQ%E%QQ?EEE 8X5k8d§é af, 9a§eae& Eﬁd QEQQréeeEQgh—
rinting I ma PP ¢hin

e transfe
reso$urfiacepettthe, sabsheatesshgea @Sﬁhaslbamrengedvungatool,

revi ou with an magneti tically var able i nk
BEeEr ey ¥ LBPAB AR oBELCAFF S v aPTab e LAY et P iETAERvinS
tooll.nk of the type disclosed in the co-pendlng

appl i cation EP06113891. 3 (12.05.2006) of the sane
applicant. Wiile the printed ink layer (1) is stil

h ower face of the_ i mpri d S B

mhe BBtk R L8 e RHPEACERO b L Be L ThRE RheC SRRt abhnbe
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illustration of the effect of an additi onal nagnet

trangheorthe Raghetfc fePdPSF PHETREFi 8f FRGnEPPE-prafeshest

(S) h% ghpeRnkBaFh g a18rebhBuslQacphowent B8 hhghdt9k 8ptically
relief magnetic plate according to the prior art 50

varigb0s/ 002866ycr The,f belidgl Enesrabovelvhearebpef screen
printing ink of the type disclosed in the co-pending application

EP06113891.3 (12.05.2006) of the same applicant. While the
printed ink layer (I) is still wet, the lower surface of the im-
printed sheet (S) is brought in contact with the rotating image-

transfer cylinder for half a rotation of the said cylinder.

An illustration of the effect of an additional magnet onto the
magnetic field of the relief magnetic plate is given in Fig. 10.
Fig. 10a shows the field of a relief magnetic plate according to
the prior art (WO 2005/002866). The field lines above the relief
are substantially perpendicular to the plate, except at the very
edges of the relief. The plate’s north pole is at the surface
carrying the relief, and its south pole opposite to it. Fig. 10b
shows the field of a device comprising the same relief magnetic
plate as in Fig. 10a, but having an additional permanent magnet,
fixed opposite to the relief surface, so as to have its south

pole to the left and its north pole to the right of the picture.



are substantially perpendicular to the plate, except
at the very edges of the relief. The plate's north
w@odos/okaont the surface carrying the relief, apPdi/EP®07/059818
south pol e opposite to it. Fg. 10b shows the field of
a device conprising the sane relief magnetic plate as
in Fig. 10a, but having an additional permanent
magnet , fixed opposite to the relief surface, so as to
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flake orientation in a coating placed above the

relief. Fig. 11a schematically depicts the flake ori
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the heghitesglmégﬁﬁtdesﬁgakefokhentetheﬁ phatecappeagspasced
narrow zones of horizontal flake orientation &areas A

abovegthe yeilhch | dife BAEKGFOGRATOFavert FERI CFFakas flake ori-
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the rg?%gsp & Ingapge& aiOBarrow zones of HOIlZO%@ E’flake
orientation (areas A,R, C) in a large background of vertical
flake orientation (areas D). These latter optically appear as
dull zones. Fig 1lb schematically depicts the flake orientation
resulting from a device having the relief magnetic plate com-
bined with an additional magnet, corresponding to Fig. 10b
above. The high resolution design of the relief plate still ap-
pears as narrow zones of different flake orientation (zones
A,B,C); but the background flake orientation now gradually
changes from horizontal (zone D1), over progressively inclined
(zones D2, D3), to vertical (zone D4), when going from the side

of repulsive interaction to the side of attractive interaction

between the magnetic plate and the additional magnet.

An illustration of an embodiment of the appealing optical ef-
fects which can be produced in a magnetic coating using the de-

vice of the present invention, is given in Fig. 12 in comparison



above. The high resolution design of the relief plate

still ap pears as narrow zones of different flake
woroosnied: on (zones A ,B ,C); but the backgrourdr/EPake059818

orientation now gradually chgnges from hori zont al

(zone DI'), over progressively inclined (zones D2, D3)

, to vertical (zone D4), when going fromthe side of

ul sive interaction to the side of attractive
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the pmlarnagneKWQ goadingzasong the. déZbi ckouk the ppresedtng op-

. __Lnvention, | iven i.n Fig. 12 in conmparisonwth t
vicaylPERLRD o OhdBuiRnri e et EOTRE PEOMELEE bigge, when
it ief cambuhtarfhyh begoriasaobhaynedswibhcandewiCeéhe direction

according to the prior art (W) 2005/002866) . Fig. 12b

of t8RoWs9RRéE1appealling op tical effects obtained with the
sanme relief magnetic plate, when it is conbined with
addi tional magnets to control the direction of the
The pmagheticihivehdiolhehprseséntimsnwedtivonet fius mbgh&ﬁiaally
devi ce for netically transferring indicia tog
ErangoRT g o oRHOH 6l R C1 JokppPPéands CATPAGALIGR 4T bplied as
a la$dbstbhakes(iBhtrastChsas aushegt ar swebtsdit @abbesfi@kablie for
coating, the coating conp05|t|on (1) conprising at

Coatﬂéasttbﬁecp§ﬁén@fcﬁﬁ@ﬁéﬂﬁéoﬁr ﬁﬁgﬁ@mpfaﬁﬂégpﬁ@néﬁﬁSt one
fl.ak
typenggn%?gnégkg g?vbggnggg?Bb?%n%ﬁgﬁgnke%ﬁ%kgge said dev1ce

rzed nmagne I'ng a first magnet
comptielidgandthavbng suef acgneelzefl, mengeavcngiaae (2) haVlng a

cut-outs on _a surface thereof representing said ,
flrSth?SPEtlSnélﬁ%dléaéthéﬁéngdaPFﬁéﬁﬁlrﬁé@ﬁgt E3gr8y;rngs or

cut- %kah@M|Bgs§r§§€@ngh€§96%tk% Eb@%gtlﬂgeégha tR8icia, and at
di tional magnet (3, 3a, fixedly po sitioned

leasadpaeeﬁﬂdﬂﬁlphélnmggeetc ﬁbaﬁé (2p) bevasdte predndemagnetic
fielaybshggghglt Verh%EtQEn% eh%gnegn?glc fle%%? is fixedly po-
sitioned adjacent to the magnetic plate (2), so as to produce

substantial overlap of their magnetic fields.

Substantial overlap means that the at least one additional mag-
net produces a contribution of at least 1%, preferably of at
least 10% to the total magnetic field at one point of the relief

surface of the magnetic plate.

The magnetic plate (2) and the additional magnet (3, 3a, 3b) are
preferably arranged such as to produce a magnetic field having
an angle of less than 45° to the plane of the said relief sur-

face in at least one surface area not carrying relief.

The magnetic plate (2) is preferably a magnetized permanent-
magnetic plate (2) mounted such that its surface (S) remains ac-

cessible, and the additional magnet (3) or magnets (3a, 3b) are



Substantial overlap nmeans that the at |east one
addi tional mag net produces a contribution of at | east
wa2ospuaeher ably of at |east 10%to the total nRQNEP2007/059818
field at one point of the reld ef surface of the
magnetic plate. The magnetic plate (2) and the
addi tional magnet (3, 3a, 3b) are preferably arranged
. such as to produce a nagnetic field having an angl e of
disppggsd ?ﬁéﬁC@BttopFﬁéeﬁﬁ§g§ BflPHes3ardPrEMPBENSOMPREELC
platkn (8 |east ,gnepsucface area nat carhuhagrLabbfbeiThglate
magnefic plate (2) 1s preferably a magneti zed
whicperimaneppragretoctpeatrel( 2, mouptredisgehothatiti-psts, and the

. f S . i bl t ddi ti |
devi Bl L e R e r S oy S ap B repogad ShrLRaRpets
3a, Bpefenabkycbpehawesabd par ppBent ppagRebhe, pkater(2ing means

facing the surface of the pernmanent-nagnetic plate
compyABERTi BTEpEESPLE Bohphaerellilef anghgravihgsige (la) and/or

t- d L.C rther conprising fixing
mOld%gaﬁgyggeﬁgPdSFEgtggé%e?%EEB, 3a, 3b) and the plate
(2) in their positions, the fixing nmeans conpri sing
referably a holder (1) and/or adhesive (la) and/or .
the BEFHGHCBSLYREPEe CuUBSEFaL a2l | B o Thay o retlef “efbravings
or cherpapentnABgnet kedRkabBal2ha6aEkYi(RY 8al €Bbef are preferably
engravi ngs or cut-outs and the addi ti onal magnet (g,

mounggd 3p) racetppaeferably ROUAt éBeinagesieitohbewhnbRrRBEdmag-
neti%hﬁgggggiﬂggkggﬁ gggggggttgg% netic forces working
e ep =

Ween them er manent - nagnetic plate (2)
carrying relief, engravings or cut-outs is preferably
a conposite material conprising a polyner as a

The BEFliehGrRal "BPAAETC Brefer 4By CarFubBEr Fe4ieT, engravings or

cut—Bh%%tE%'FEE%eBQbX?eé;c@ﬁﬁo@i@%rHBE%BEaW?@B%bkgs@Q@UQVpolymer
as a filler. The additional magnet (3) is preferably
as amagmnetizedlsbbstanti arbyepebpandi cublertootrhelastic-like

polylBENethzati gn direction okt he peLIBNEnt 1BgNeYLE

The additional magnet (3) is preferably magnetized substantially
perpendicular to the magnetization direction of the permanent-
magnetic plate (2), or substantially parallel to the magnetiza-

tion direction of the permanent-magnetic plate (2).

The said at least one additional magnet (3) comprises preferably
a plurality of magnets (3c), having aligned magnetization, mutu-
ally opposed magnetization, arbitrary magnetization or a combi-

nation thereof.

The device according to the invention can be used for the pro-
duction of magnetically induced indicia in coatings comprising
magnetic or magnetizable particles, preferably magnetic opti-

cally variable pigment flakes.



plate (2), or substantially parallel to the nagnetiza
tion direction of the permanent-nagnetic plate (2).
wab@ssai7oz at | east one additi onal magnet (3) CPOPEP®OT059818
preferably a plurality of maghets (3c), having aligned
magneti zation, nmutu ally opposed nagneti zati on,
arbitrary magneti zation or a conbi nation thereof. The
devi ce according to the |nvent|on can be used for the
Furtgeg gheti'ed of raghefr&arPy (PhdlieBdnPnafciigaph one coating
1aye90§&5n9§a98n95%%a9g ﬂ398§t'§)oeoﬁggagahga9keleast one type
particles, preferab magnetic op cal 'y variable
of mppgAERt bkamesnéunzhéﬂecpagmedtl§laksubstwhEee@S)lndlCla are

| east . one coatin a sai
om0 By Lp1 F B oRr el g 48 CFoadt BREETPe or NaGRaL o 5 onta-
tionmagnehezabbacpignent mkhakeszawher ghigmeAdi €lakakeby exposure
enbodi ed in the coating layer (I) through a selective
of taﬁu@ﬁFaCPaéﬁnaflﬁﬁérnéghetpctaﬁ raghetizablelgi ghenhe above

desc&&géasdg¥ gépoéHPe ﬁgsggﬁeﬂ@thggabgggggg¥e5ugh%%tthhgoatlng

magneti c |erd 0 ove descri evi ce
laye$ub§equ@m9fhaadégbngherpagmeng Ehekeea&nngtlayeet(bﬁe area

r ef er abl the pignent flakes in_at | east of
of thheCOORt g Hot CEA Py Ho TAAL P e e ObLEanEaqoubs tantial ly

suchSHES%@an@bkyaﬁuéhga§ be adapt taAnangrFeref thespitkhanof the
45 to the plane of the said coating layer (1) 1n at

said| eastipfAelsiirfadé) afgaatTheastbsnraserfgyej grea.
preferably a security elenent for the pro tection of
bank notes, val ue docunents, identity docunents,
The eabdsyratax (shatwpsprebabebslywandewsritei bsemthreads, the pro-

products, g kaglng material, carry a_magneti cal
teCtéPPeﬁFeBaB sPgh=6r Vﬁ&P@uQOCUWﬁDEﬁ'angPﬁéFVvéocumen Sr

card@”bggknéﬂbmpéhel%HQ§Erak§n6§%s'SfBE?Eer%HE%aésseﬁBBHhMts,
docunent such as a bank note, a val ue docunent,
packaging material, carrying a magnetlcally orlented de81gn or

indicia.

In an alternative embodiment, the substrate (S) is preferably a
security document such as a bank note, a value document, an
identity document, a card, a tax stamp, a label, or a product,

carrying a magnetically oriented design or indicia.

In the substrate (S), preferably more than 50% of the pigment is
aligned under an angle of less than 45° to the surface of the

substrate (S).

Further claimed is a method for transferring indicia to a sub-
strate (S), such as a sheet or web, comprising the steps of: a)
applying a layer of a coating composition (I) to at least a part
of a first surface of the substrate (S), the coating composition
comprising at least one type of magnetic or magnetizable pigment

flakes; b) exposing the coated substrate (S), whilst the coating



identity docunment, a card, a tax stanp, a |abel, or a
product, carrying a magnetically oriented design or
w0 pabsoieo2 I n the substrate (S) , preferably noper/Ebhan7/059818
50% of the pignent is aligneth under an angle of |ess
than 45 to the surface of the substrate (S) . Further
cl ai ned is a nethod for transferring indicia to a sub
, strate ? such as a sheet or web, conprising. the
1s W§Fep§oo heam?ggﬁﬁpglﬁ@eéd|g§e@ gﬁVécganpﬁgdev1ce comprising
ac 16QEROSHEI AghLY 10QqBhabAASE ApRAEL 9b)antiigl SUERACE mag-
he substrate (S) , "'the coati ng conp03|t|on
netlcoﬁpeﬂglagdahaWeastsuméatypeeéﬁeﬁagaegmevongs or cut-outs on

neti zabl e ment fl exposi ng _t 0
= oo eR: hhR e ey e e S acrhg e aae, bl A Tedst one
addimmgneti gabhekd (af aadevbgenatrhegdevieeeoaamEysRgcatield,
| east one ma netlzed nagnetlc late (2) having a first
whergag heei édfiefanandmRavrhg (Sur Pace3Pel Lef f18RGLEVPAGStioned

adjagéaguEOOHEQ ﬁg?ﬁeﬁgEfﬁﬁgtgggg§0fsge eﬁgngkgggég'gubstantlal

and at | east one itiona
over3bp bévthgla segondinmadgnefids; f cel dardheieonotrtheuring the

addi ti onal net fixed tione
coat iacaRPOFS 'LRE honeE EXBhAl =i 2y = B0rhe’ 3 pPdagee orien-

tatisHbstranhkabrovarbapmabnthekr cragRghbeibbehdspigmbnt flakes.
hardening or curing the coating conposition ?

t her eby |rreverS|ny fixing the orien tation of t he

t .
1§ OPLEdSTRAALLRS, TRATALLASOLE PLATRNNGL) ahftphoca:-
tlonaddmaghenal3nagaet3b$ asa,psbfeaablpreﬁeaabbw apr anged pro-

so as to pro _duce a magnetic field having an anglg of
ducelés?aﬂﬂﬁﬁlﬁsfﬂSlﬁhQaBPgﬁeanapﬁéesaﬁdl?é i 6P a8ufPackC the

planbnoﬁtth%a§519n%e§géka§§r§é%@ nat s¢afEY¥ikRgohel kehrakB area
he foregoing nethod, the step of exposing is

not paéﬁﬁﬂablyeéh@fsen from t he options of: bringing said
coating conposition (1)
In the foregoing method, the step of exposing is preferably cho-
sen from the options of: bringing said coating composition (I)
into close proximity with said relief surface of said magnetic
plate; and bringing a second surface of the substrate (S), oppo-
site to the said first surface carrying said coating composition
(I), into contact with said relief surface of said magnetic

plate.

The foregoing method preferably further comprises the step of
mounting the fixedly positioned magnetic plate (2) and the addi-

tional magnet (3) on a rotatable cylinder on a printing machine.

The magnetically oriented design produced according to any one
of claims 13 to 16 can be used as a security element on bank
notes, value documents, identity documents, cards, tax stamps,

labels, as well as for products.



into close proximty with said relief surface of said
magnetic plate; and bringing a second surface of the
waplsinee (S) , oppo site to the said first secT/aR®07/059818
carrying said coating conpasition (1), into contact
with said relief surface of said magnetic plate . The
foregoi ng nmethod preferably further conprises the step
of nmounting the fixedly positioned magnetic plate (2)
Claimgd the addi tional nmagnet (3) on a rotatable cylinder
on a printing machine. The magnetically oriented
desi gn produced according to any one of clains 13 to
1. 16 demibe tGsedmagnatseelfiyt yrehefrention badkcﬁet@s,a wet

val ue .docunent s, |dent y docunents, cards

B O D ERL s s ORI Aa PP T baud SoeRki hE § SuRstTate
devhgestien aBgnetheak! ¥rt rapstentbByel Ad-CLaatOngd, Wehe coat-
coating conmposition (1) applied as a |ayer on a

siBSt FATBOESFionsyéh §SMRTSREBE 6f WeBsS§uPRablePpopf mag-
CB%E'@gortRQ 88% szQenEEBQQBE'?@a@%E ngﬁa'ébggcétcomprls—

| east one 'c or neti zable pig
f Lakes, sald deV|ce conpris ing: at |east one

magneti zed nagnetic plate (2) having a first magnetic
field and having surface relief, engravings or

CHt- QHhStORnA ﬁH@B@@@szeﬁggBeEﬁﬁf§§§EblQ! )SBb9ing a first
indicia, and at [east one additional magnet (3, 3a,

3E¥gh@VﬂﬁgfaeééC@ﬁd hagﬁQGi@uﬁﬁép@ r@hepdi nephsavings or
adaLL pa) JMROnel 3058,.30) 1 s bLugdhy RESLLLANeAni c1a,

Jacent to the nagne 0 prod
sahat anti al overlap of the|r nagnetlc flelds

at least one additional magnet (3, 3a, 3b) having a second
magnetic field, wherein the additional magnet (3, 3a, 3b)
is fixedly positioned adjacent to the magnetic plate (2),
so as to produce substantial overlap of their magnetic

fields,

wherein the permanent-magnetic plate (2) carrying relief,
engravings or cut-outs, and the additional magnet (3, 3a,
3b) are mounted in positions which hold them against the

inherent magnetic forces working between them.

2. A device according to claim 1, wherein the magnetic plate (2)
and the additional magnet (3, 3a, 3b) are arranged such as to
produce a magnetic field having an angle of less than 45° to
the plane of the said relief surface in at least one surface

area not carrying relief.

3. A device according to claim 1 or 2, wherein the magnetic

plate (2) is a magnetized permanent-magnetic plate (2)



wherei n the permanent-magnetic plate (2) carrying

relief, engravings or cut-outs, and the additional
wor@sele7(8, 3a, 3b) are nounted in positions wiT/REPOV/059818

t hem agai nst the inherent mmgnetic forces working

between them 2 . A device according to claim1l ,

wherein the magnetic plate (2) and the additional

magnet (3, 3a, 3b) are arranged such as to produce a

it ¢ Hatel tdhatavi iy SaF TGl e(S0f 19SS tthat 45 %16 e and the
aQ:{cﬁnc%ocHalt t?r%g%%td (rﬁl qu)‘ n?aléj AGE é%,at?vﬂ)eaa%e Qﬂesposed adja-

surface area not carrying relief. A ‘devi ce
caodor diref dmaldlvaibmlbvorsa2 d pehereeiam t-res gregniet ircl gilcat €) ,

B AT A P U P RS S B prace wnich 5o
?%msjeblt% wanrd tdhe addidd@nali dmrgnet u3)- It JTBgnet She de-

a, 3b) are disposed ag a cent, preferably bel ow said
‘@@%ﬁﬁ@ﬁh@fmﬁ?@tﬁ@sﬁ{% 29 fecnsy tt%él%fté@emﬁgnets (3,
i$e;ﬂSrQBQFQ%f 'g¥écﬁﬂl%&ﬁﬁﬁgf¥nfo f@%ﬂﬁi?%ﬂé’%ﬂ%ing
relief, ‘engravings or cut-outs, and the de Vice
nfelanrtsherongonyriirgy g dffiedaig ymeans tdeholld téhel fagrettsesive (la)

3,,3a, 3b nd the plate (2) in their positions, the
agri%ong @Wﬂ%ﬁpﬁ Séibesf%ﬁﬁ&kﬁ y&})hol der (1) and/or
adhesive (la) and/or nol ded polyneric substrate (Ib).

4 . A device according to any one of clains 1 to 3 ,
ArEraiae teve Qretimendrit -aragietd © plalted ()L dar rdpi ngrerein the
relief, .engravings or .cut-Quts 1S .a _caonposi em%}eri.l
pceoﬂrIrAp"jr%lesnltng é;%peoﬁl?/c ?laé:se a trcuacri r%g brllgril eerff’ M itlgs or

qrtefeerabliys a radaiersi e e @stiag- lddeepalingrer pdAnthexr as a
per manent - nagneti ¢ powder as a filler. 5 . A device
THITg 0 DAIRF ok SO TAI e FUHPA -, Sthét'éStthe 1ke poly-

Rddi Hpnal JBeNRele ddhndhdBgNeldized- subst antiall y

perpendicu lar to the magnetization direction of the
per manent - magneti c

A device according to any one of claims 1 to 4, wherein the

additional magnet (3) is magnetized substantially perpendicu-
lar to the magnetization direction of the permanent-magnetic
plate (2), or substantially parallel to the magnetization di-

rection of the permanent-magnetic plate (2).

A device according to any one of claims 1 to 5, wherein the
said at least one additional magnet (3) comprises a plurality
of magnets (3c), having aligned magnetization, mutually op-
posed magnetization, arbitrary magnetization or a combination

thereof.

Use of a device according to any one of claims 1 to 6 for the
production of magnetically induced indicia in coatings com-
prising magnetic or magnetizable particles, preferably mag-

netic optically variable pigment flakes.



10.

11.

12

13.

plate (2), or substantially parallel to the
magneti zation di rection of the permanent-mnmagnetic

w@b@s®4q78) . 6 . A device according to any one pET/E€PE0TB59818

1to 5, wherein the said as | east one additional
magnet (3) conprises a plurality of magnets (3c),
havi ng al i gned nagneti zation, nutually op posed
magneti zation, arbitrary magneti zation or a

Feoisiatdtén (hefeofing 2t lgsetofong dAtdé mdéoiadi ng o said
AN ; ' 6. .f ' .
rmgnlce}{gglecla yle? ia(ln ucc(]eoorlrgpiOr nl%lcn?% a}éjnelcec%gsﬁjn%g{sé gcg/rﬁgpﬂfsimna netic or

nregpgTeet iz kore et tz abll ek grar t ivdleessirpriefdaraild ypmmgmbodied in

netic tically variabhle pigment flakes.8 . A .
bt SR g ARl s Ky TR of the
nedfrib t6Qatd Mohd Ayari AdN1 £ P N 1atkdLast QR duRe &f the
magneti c or magneti zabl e pignent fl akes, wherein .
Weatdicied i@ lasodi €d TP the éssinatg d dyierlq 19f tehdsugiee ac-

| ti v i tati. f '
B P St e by ERD SR sy, hagdening or
avoatriongHeayera t(ilng tlastche ¢mgnetic field of a device ac
cording to any of clainms 1 to 6 and subsequent
hardening or curing the coating layer (1) . 9. A
SURH e AAA NG e Llaidnd s, halacterndized iin thatt the
the pignment flakes in at |east one area of the coating
miamegdr rid ke ilndiadi d et oricemuEd sUbsthentda@iypsuety carry-
3R ti%ﬁgzolpat arL ai Ie%toef l S3% ttah’}acn a415l 53} och%e aosl gne aoc{opt an
tive 'said ‘Coa ing 1ayer IS) I At 1%ast one surface
algda dff.1eA suisir st accatd g dre cdfaitnd sid goating layer
characterized in that the substrate (S) is a security
Eenght? f dreatte ProotBetiavit G- Sank notes, val ue
docunents, identity docunents, cards, tax stanps,

| abel s, wi ndows, foils, or threads.
A substrate according to claim 8 or 9, characterized in that

the substrate (S) is a security element for the protection of
bank notes, wvalue documents, identity documents, cards, tax

stamps, labels, windows, foils, or threads.

A substrate according to claim 8 or 9, characterized in that
the substrate (S) is a security document such as a bank note,
a value document, an identity document, a card, a tax stamp,

a label, or a product.

. A substrate according to one of the claims 8 to 11, wherein

more than 50% of the pigment is aligned under an angle of

less than 45° to the surface of the substrate (S).

A method for transferring indicia to a substrate (S), such as

a sheet or web, comprising the steps of:



14.

15.

11. A substrate according to claim8 or 9 ,
characterized in that the substrate (S) is a security

wooamgnestd2 such as a bank note, a val ue docunenPCT/@P2007/059818

identity docunent, a card, 2a tax stanp, a |abel, or a
product. 12. A substrate according to one of the

clains 8 to 11, wherein nore than 50% of the pignment

is aligned under an angle of |ess than 45 to the

sar f aeelyinPhe sabstrated(Spatizng. CATREERBHOTOAI) Lo at

tg@ﬁéﬁeér&ggti89i8i§iEQtas ybstratbe $§£’ 3HER 888 (5), the
sheet or , conprising the steps of:a f appfylng a
| ayeriof aowpatihgovomposirisong( k) teaat beastymepaftmag-

of a.first surface the substrat S) , the coating
B 56i PRORSEBRRIFaPhG BLoTEAG: FORESEspe of mag net! s
or magneti zabl e pignent flakes; b ) exposing the

coated substrate (S) , whilst the coating.is wet, to .
the ARBEBAELPE Fhel doefed debpeeatehéSdeviieelednphPscPaging is

af,clLeast, QHS_HﬁgHSEgée 'EEQ”SEig BE§ESe§Z%PQa¥509c8 compris-
frrst magnetic fiel and aving surface'relref,
ehgyastn@sast ocut-nayscomzadsunfjaceithpiteot (2) having a
representing said.indicia, and at | east one_additional .
410 R TN ST (Y. e A LS (St SR

wher e;R-bhesaddi ti 9nak.prIRRL 635 38prdBintsnbi ¥8dkYindicia,
positioned adjacent to the magnetic plate (2), so as

t engr otiuéeasubsraneifdi toverlapasnethés Aagnéb) chaving a
fields; har deni ng or rLn L0
o8R0, ok 07} L oPhEPat, v FRDE, LR, SORHMgep ppeonet 3,
oseenBali op of xtheyopbentednaagatebicener tongnet nZaghkeic
a%gnent flakes. 14, A method according to claim 13,

fePn (Ehe ABgREt Fe BFatece25vaAdcPhedadaYErbARI OF their
MREpRE (3, £r38143P) are arranged so as

c) hardening or curing the coating composition (I), thereby
irreversibly fixing the orientation of the oriented mag-

netic or magnetizable pigment flakes.

A method according to claim 13, wherein the magnetic plate

(2) and the additional magnet (3, 3a, 3b) are arranged so as
to produce a magnetic field having an angle of less than 45°
to the plane of the said relief surface in at least one sur-

face area not carrying a relief, engraving or cut-out.

A method according to claim 13 or claim 14, wherein the step
of exposing is chosen from the options of: bringing said
coating composition (I) into close proximity with said re-
lief surface of said magnetic plate; and bringing a second
surface of the substrate (S), opposite to the said first
surface carrying said coating composition (I), into contact

with said relief surface of said magnetic plate.



le.

17.

to produce a magnetic field having an angle of |ess
than 45 to the plane of the said relief surface in at

wo e@st4ene sur face area not carrying a reliefPCI/EP2007/059818

engraving or cut-out. 15. Asnmethod according to claim

13 or claim 14, wherein the step of exposing is chosen
fromthe options of: bringing said coating conposition

(I') into close proximty with said re |ief surface of

said magnetic plate; and bringing a second surface of
tﬁeméfgéﬁrQEgog§lnP PBP9R tgnépo%hﬁl?§hg ﬁ5r§5 9rf@ﬁ8 method
carrying sard coating conposition (I Into contac
wtthtiairdcpebirétisgr theesotpsaifd magnetic plate. 16. A

met hod . accory di tg. any on | ai s 3 to 1

PN P Eher Coshi PobR EAG sfeReRRotaGLRLERg (Po and the
fé&@@k!oﬁ9$lhégﬁéﬂ negnehi 6 pbateab2y @PthB@r on a printing
addi ti onal magnet (3) on a rotatable cylinder on a

pPRARLAG- machine . 17. Use of the magnetically

ori ented desi gn produced according to any one of

clains 13 to 16, as a security elenent on bank notes,

vabeeoﬁothﬁemhgnetdeanﬂyyodmeunedtdesmgndprodaxed according

sta s, | abel s.well _as f roduc
ny one o ?alms 13 to ?6 p

securlty element on bank
notes, value documents, identity documents, cards, tax

stamps, labels, as well as for products.



