Met hod and neans for producing a magnetically induced
design in a coating contai ning nagnetic particles
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security docunent printing. It concerns a novel neans
for transferring a security dé3|gn I nto magnetic ink,
in particular magnetic color- shifting ink, and a
nethod to realize said design. State of the art
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printed features on security docunments such as bank
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Among the OVDs, optically variable inks (OVI®; EP 227,423 Bl)
have acquired a preeminent position since their first
introduction on currency back in 1987. Such inks are formulated
on the basis of optically variable pigment (OVP), a preferred
type of OVP being the flaky thin-film optical interference
device 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 f£ilm 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 such
as bank notes are aimed primarily for authentication of the
document by the unaided human eye, through a checking of the
feature’s spectral reflection properties, i.e. its color, at two

or more different angles of view, at least at a near-orthogonal



wi t hout having access to the source of the optically
vari abl e pignent, and which can rapidly and easily be
w@eb@skeseby the "man on the street” , and thi SPCHER®0¥007028

i ndependent of his |evel of education. In recent
times, non- security optically variable pignents and
coati ng conpositions have increasingly shown up on the
open nmarket, freely sold for the npst various
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moment of their introduction to security printing. The “man on
the street” will from now on need to be educated in
distinguishing a genuine optically variable ink on a banknote

from a decorative optically variable coating.

The technical problem to be solved in this context is to find a
next-generation upgrade for optically variable ink on bank notes
and security printing products. This upgrade should fulfill the
following three requirements:

i) It should carry a “simple message” of authenticity which
can be rapidly and easily checked by the “man on the
street”, independent of his level of education;

ii) It should not be reproducible without having access to the
source of the particular optically variable pigment;

iii) It should not be under pressure from another potentially

large market or industrial application.



magnetic optically variable pigment in a printing ink,

in conjunction with an orientation of the magnetic
Wopisoadshe vari abl e pigment particles in the pPCTEP20g4/007028

process through the applicati;on of appropriate

magnetic fields. This solution responds to the three

requi renent stated above : i) The magnetic orientation

of the optically variable pignent in the ink after
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outside the very field of security printing. Magnetic
- opiicatiar ivayii abl e pi gments which can be used for the

ii) The combination of optically variable and magnetic
properties in a same pigment is not feasible without having
access to the manufacturing of the optically variable
pigment;

iii) The magnetic optically variable pigment is more expensive
in manufacturing than ordinary optically variable pigment,
and the imparting of the magnetic design requires the
printing machine to be equipped with supplementary
technology for magnetic orientation. The optical effect of
the magnetic design is furthermére far less appealing to
the decorative market than the optically wvariable effect
itself. It is thus not expected that magnetic optically

variable inks will ever have any substantial market

potential outside the very field of security printing.

Magnetic optically variable pigments which can be used for the
embodiment of the invention have been disclosed in US 4,838,648;

in EP 686,675 Bl; as well as in WO 02/73250 A2 and in WO



enbodi nent of the invention have been disclosed in US
4,838,648; in EP 686,675 Bl; as well as in WD 02/ 73250
wW@\200a/0028660 WO03/ 00801 A 2 ; the latter two desPCT/BR20041607028

best suited pigments to solvg the stated technica

probl em Methods and technol ogy for the orientation of
magnetic particles in coating conpositions have been

di sclosed in the prior art, noteworthy in US. ,
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The present invention addresses furthermore the technical
problem of obtaining a customer-specific high-resclution
magnetic design on the printed article in an easy-to-implement

and highly reliable way.

It was surprisingly found that a high-resolution magnetic design
or image can be transferred with a simple device to an applied,
wet coating composition comprising magnetic or magnetizable

particles.

The device for magnetically transferring indicia, such as a design or
and image, comprises a body of magnetized permanent-magnetic material,
preferably a composite material such as a polymer-bonded composite.
One magnetized surface of this material serves to transfer indicia,
such as a design or image, to a wet coating on a substrate, such as a
sheet or web. The device is characterized in that the surface of said

permanently magnetized body carries indicia in the form of



permanent |y magneti zed body carries indicia in the
formofirregularities of the surface, particularly
wale@ppmssgs or heightenings . In this context, PCTEP2004/007028
surface may be flat or curved; particularly in a first
di mensi on and not curved in a second di nension
perpendi cular to the said first dinension.
. Furthernore, the transfer surface may be designed to
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closely to the said engraved surface. After drying or
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sheef fRetwns ecbmdais ekiargal €, by engravi ng t he pernanent
magneti ¢ body, as known fromthe art of naking
Intaglio plates. Alternatively, a letterpress-type of
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surface 1I's required, the body 'may be | evel ed or
composite magnetic materials. Irregularities in the surface of
such a magnetized permanent-magnetic body produce sharp changes
in the direction and strength of the resulting magnetic field.
Obviously, the irregularities can consist of protrusions or
heightenings and/or deepenings, such as holes or grooves in
various forms. These irregularities may further be produced by
adding material to the surface or by taking off material £from
the surface of the body. Taking off material can be effectuated,
for example, by engraving the permanent magnetic body, as known
from the art of making Intaglio plates. Alternatively, a
letterpress-type of engraved body can be realized as well.
If a flat surface is required, the body may be leveled or
covered by applying an appropriate non-magnetic material to the
surface. For example, the body can be covered by plastic

material to achieve a flat and smooth outer surface and cover

the irregularities of the engraved indicia.



covered by applying an appropriate non-magnetic
material to the surface. For exanple, the body can be
wa@osnesehy pl astic material to achi eve a fl at PErEP2004/007028

snmooth outer surface and cover the irregularities of

the engraved indicia.Alternatively, permanent

-magnetic material nay be applied to the surface in

order to achieve said irregularity. This can be done,
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magnetic material, in the context of
Alternatively, a polymer-bonded magnetic composite material may
be filled, in a liquid or pasty state, into a form which has a
negative of the desired indicia. After hardening of the polymer,
the surface of the resulting magnetic body carries the indicia
transferred by the form. However, the preferred embodiment of
the invention is to provide a pre-formed body of magnetic
material and to apply the surface irregularities, representing

indicia, afterwards in accordance with the specific requirements

of use.

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



the present disclosure, is a conposite materia
conprising a rubber- or plastic-like polyner as a
wa@eosooass@l bi nder, and a permanent -magneti c POWER2004/007028

material as an extender or 'fjller' . Preferred

pol ynmer binders include rubber-type flexible materials

such as nitrile rubber, Nordel (r) (EPDM hydrocarbon

rubber) , andNat syn (r) (pol y- isoprene) as well as
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M1 1a€ﬁbséﬁ}p§%péﬁﬁ>cu aﬁz 0 the engraved, extended surface
of the magnetic sheet. Isotropic polymer-bonded bodies
of magnetic materials, in turn, can be magnetized
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magnetically anisotropic powder materials, the magnetic powder
particles are preferably oriented in the matrix or binder so as
to determine a preferred direction of magnetization, chosen
perpendicular to the engraved, extended surface of the magnetic
sheet. Isotropic polymer-bonded bodies of magneticvmaterials, 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



conbi ne the desirabl e magnetic properties (high
coercivity) of the otherwise brittle and not well
wowrgadses ferrite, Al nico, rare-earth or stillPOL/ER2004/007028
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(flexibility, machine-ability, shock-resistance) of a
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In order to create a significant
perpendlcular dlrectlon

According to the invention, user-defined indicia are engraved
into at least one surface of the said body of permanent-magnetic
composite material. The engraving can hereby take place either
before or after the magnetization operation. The engraving must
be sufficiently deep, in order to create a significant
perturbation of the magnetic field at the surface. Said
perturbation of the magnetic field, which is due to the local
lacking of magnetic material, manifests itself in a bending of
the field lines, which, in turn, are able to correspondingly
orient magnetic particles in a wet coating composition on a
printed item, when this latter is brought into sufficient
proximity of the device, e.g. placed on top of, the engraved

magnetic device.



perturbation of the magnetic field at the surface.
Sai d perturbation of the nmagnetic field, which is due
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itself in a bending of the figld Iines, which, in
turn, are able to correspondingly orient magnetic
particles in a wet coating conposition on a printed
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pol the | 3&{;\“ ons of en_graw ﬁ; Ig%‘{é)ﬁafngﬁﬁé}geﬁ%ra coft

magﬁ@clr@dﬁatafefm ”Bﬂ%‘?trh&d{fyeir?g PEIRPERLd8S5 1 OF £ 1@« ShHPENe
produce a smoot h surface.” The pl ate or body may

Locagdiding orfal 4nguns ng f e@é 1t qweded oy aRiher atypy ehemagnetic
or n&H“ﬁg ng%tg]ﬁ fgé ec% ggﬁg:f {gq%ﬁﬂ fgﬁgtﬁéghetic field

d/or Wedr” and’ or & I ¢ chargl
proﬂume&p,e&dc o ndimgl apptodatd on. stidwech rwlﬂ‘tmm cnhﬁebplate or
type of jnprintable_ sheet_or

practi sed on an
bodygiast. jafd 1t}1rprpaaf1t>r Rt FUGPEHE TR T FXF u‘cs%‘aljfjo'?atlng the

conﬂg&d%ﬂ'}g Dk AU gdb YRl U RAPEL ﬁh@é{éx‘f'@ﬁd/or wear
OCUITent a tax exclse st anp, a [ ab ?

and Adr exlce T s Tt chaftel ngvprni rit dbi@*&ﬁll%@d czvrmmtblng

appllCé%féH may further be of paper or of

The invention can be practised on any type of imprintable sheet
or web material, in particular on the materials used for
producing a bank note, a value paper, an official document, a
tax excise stamp, a label, a foil, a thread or a decal. The
imprintable sheet or web material may further be of paper or of
polymer (such as PE, PP or PVC), and it may comprise a single

layer, as well as a plurality of layers.

The inventors believe that the effect of the engraving onto the
magnetic field can be explained as follows (with reference to
the magnetic field simulation depicted in Figure 1a): A plate-
like body of permanent-magnetic material P is magnetized in a
direction perpendicular to its extended surface, such as to
result in a first face being a magnetic North pole (N), and in a

second face being a magnetic South pole (S). The lines of



pol ymer (such as PE, PP or PVC) , and it may conprise
a single layer, as well as a plurality of layers. The
w0 pws02366 bel i eve that the effect of the engrB@i/RB2004/007028

onto the magnetic field can expl ai ned as foll ows
(wth reference to the magnetic field sinulation
depicted in Figure la) : Aplate - |ike body of

permanent -magnetic naterial P is magnetized in a
magni et f bal perperaidimarte othe sdekirvhdednsurddtetesgeh of the

storesult inafirst face being a gagnetic North .
vor S 181 4y WV o Pl Qe fhn e BiPng (I ebher e ebupd 1o
reaPDied () . orddect i ties wdraghesiendi 6F dihacegidi pyate tbBee North

definition, radiate out of the North pole (N) and into

pole hEl dohe PRI @ %) Ca9®) engraving is realized in one of

the pole regions of the said plate (the North pole in

the depicted case) . At the location of engraving,
At thegnbbcat ioml of gangravimy, mdgnealci Sialdsyageraninghwaterial
., nmpgnetic N-potential at,the bottomof the engravjng i
L5 Tt 4 hate N TR o R R TR ot bt Ot HeongngrdVeat the
engfaf i@ e s Thewdmonednh cehd ehsyhdhes whpdbentvi £1 nht yeBE

the engraving bend in consequence down, such as to
unenggigited ovidf tace hel potrasgnetie helekgrhiney whitheiviginity of

: FC: N - ' re ent s :

the RABME LI IR S0 ol SO, A% G T Syqpoint cowards
the nengrmavet tshe faceraAlsdharipl dilaghetac 4 i bbwet ranghétba, N-

equj valent to a NNS-N magneti c pole aryrangenent,_ is ,
POL§THuE r cl’e%P%&fsirﬁfeSHg%%’f? Bf 3 ehfgffavi AgiC R Pot hiettth
resp¥dsto e QREERY D Of s 0Pea BO! e (Sndhrp thEgNOEL D POLEY

of a nmagneti zed permanent -nagnetic material takes the
tramgpijosin e emgrieaienpdiard ty-$ -4V gnagimitiofpal Soutrhapoengnt, is

' 1n an alternative enbodinent, and with reference to
e ol 14 Mg FfIRG 1o sRBirHe | o QR Fyotas: he

engddiei rengAvmy pdlld hee per neme MortmghnsideC FOdY maynét $Ped
be filled up with anot her ) i ,
permanent-magnetic material takes the opposite magnetic polarity

(e.g. that of a South pole) !

In an alternative embodiment, and with reference to the magnetic
field simulation depicted in Figure 1b, the engraving in the
permanent-magnetic body may also be filled up with another
material. Said filling material may e.g. be a polymer having
similar mechanical properties as the said body of permanent-
magnetic composite. Filling up the engraving renders the
engraved plate a smooth surface again, which is of advantage
during the printing and magnetic image transfer operations. Said
filling polymer may furthermore contain an extender, which may
be either chosen from nonmagnetic materials, such as CaCO; or
Ti0,, or from magnetic materials, such as soft-magnetic iron or
low-magnetic-remanence materials. The depicted device is the

same as the engraved permanent-magnetic plate of Fig. la, but

additionally having the engraved gap filled with p = 2000 soft-



material. Said filling material may e.g. be a pol yner
havi ng simlar nechanical properties as the said body
wo@toopmosement - magnetic conposite. Filling upPCh&P2004/007028
engraving renders the engravgd plate a snooth surface
again, which is of advantage during the printing and
magneti c i mage transfer operations. Said filling
pol ymer may furthernore contain an extender, which may
magnbéeiei then. cﬁhsemagnaﬁﬂﬁoﬁﬁﬁéﬁetrénﬁaFéPPa?§ tgcrrggaving is
or fromma ti rial
qualgﬁ?Flvﬁéﬁntg%cSFPSnagrlPo%ﬁ%&Sﬁggﬁggre%a%gngg%% Hlling,
albe Bt 8bnalvbat ThBadppir-ctiedifdedi deei sot baesddelds comeentration
engraved pernmanent -magnetic plate of Fig. la, but
by thadrefEnBrEPeRaFi A§OFhe engraved gap filled with m =
2000 soft -magnetic iron. The magnetic field
transition at the engraving is qualitatively the sane
Figuas iln thpiabsente mhgaatucoﬁléﬂﬁlsn@ulatb@mtoio@e@ﬁﬁﬂce

har per _defi ned.due t ntrat| n t
disc 8??8 ﬁ%? grepanar%,éﬂ§GOP?9ggé 't Re %gggg WYherein a
magnét@&gbiénahét|%ngOfaasggﬁLﬁﬁgﬁb%QboiQénlﬂlth1mm1®rcut out
art (WD 02/90002 A2 , p . 27-28), wherein
or rehgn tﬂma@ﬁeoal@neesgrfac§oFbﬁﬁ§@§eﬂﬁce?@@ﬁeél§QM%I$%$netlc
f1e18“%08ﬂg %d 0el kak HH@QQI%Eg%?%n§%BT G thiers! fésby an S-N

0 a magnetic fie ocussed on the

perméhéﬁteﬁﬁgh%@ i @90 he1ticgdr enby ragaShNtper rmmtvetmgme-t 2000
(99) pl aced underneath the engraved m = 2000 soft
soft-magnetiic iiron dile) .. NRoskhaPp losgadl NNSsMNMeggedtlicc field

Ld
tranﬁégﬁgptgﬁré ad%%egug%&%%gc%%eagkgﬁﬁﬁagghe@Q&a_éﬁ%ffmghly a

gra ange in etic fie
graddansichyngehiieh t@iev esghiese ct dithel Hemﬁla&'uméﬁampgives rise
orientation effects cited in the ntloned |or

to tigi ¥igeyprée voEheR® SFEGPtéFﬂOPSeF G 5o

ment&B%Qa 4R s$har BTRIRRL Gl BRIeSe %H@%ra%r% H%XEH@% not
ng, to a magnetic printing. The engraved

capabéat oifes ramstt erer iggf fiheirenmagniesrge imadegeepudm as a text or

a drawing, to a magnetic printing.

The engraved features must be sufficiently large and deep, in
order to allow the resulting local magnetic field changes to
penetrate through the imprinted sheet or web material or through
an air gap into the magnetic coating to be oriented. The
magnetic dipole far-field, corresponding to the locally produced
N-S-N (respectively S-N-S) transitions, decreases noteworthy
with the third power of the distance. Typical papers have a
thickness of the order of 100 micrometers. The minimal largeness
and deepness of the engraved features, e.g. an engraved line,
should preferably exceed the thickness of the said sheet or web.
Preferably the size of the engraved features is at least twice
the thickness of the carrier. The engraving can furthermore be
of any profile; noteworthy triangular, semicircular, or

rectangular. Rectangular profiles are preferred, as they allow



order to allow the resulting |ocal magnetic field
changes to penetrate through the inprinted sheet or
wowmwsoexses i al or through an air gap into the nRQIEP1004/007028

coating to be oriented. The gnetic dipole far-field,
corresponding to the |locally produced N-S-N
(respectively SSNS) transitions, decreases noteworthy
with the third power of the di st ance. Typlcal papers

for hawhaaptﬁeakmeesd@ﬁlmhélomddme@blP@OLﬁﬂcréhﬁﬂéﬂseﬂﬁﬁ9Vln9

Iar eness .and_deepne $S
WlllféHngg mo regﬁlgn@Paﬁe Ilﬁg 1 C@§I§E%¢%¥%% ﬁ%fld change,
and QéC%%@staep&%E@&&%@s itdre said sheet or web.
Preferably the size of the engraved features is at

| east twice the thickness of the carrier. The

In a%%%%%%l %%% f%%%?%%ﬁ%%%ﬂ%ﬁ gré@rbégéﬁélﬁ%thod for

ot mort tr i"an sem circular, or rectangular.
tranBé@str&ig:@i @reyrﬂremfelrhreslaa:rl@ prefierieed, suah telseya aldapwitore alesign

sharp feature definitio resol uti . e .
or aBngrAdeng MR = GG ST BERY R4 ARG (Gsusioee the

stepigpetic field change, and is thus a preferred option.
I n anot her aspect, the invention discloses a nethod
a)appﬁyxmgn@fbay¢ngo§r@@e;@kn@ﬁa®l@Oaﬁanauaomgaéhta§nato at

na netlc dgs&gn OF. 2D, | %ng?cg Le 2 €ﬁéggegrd9ggneggld ink or

iod conprrses t of "a | ayer
c@étﬁ@gl@&mp@sﬂtﬁ@ﬂttﬁﬂpﬁoﬂpnglatoheastabnéeaypeaoﬁamagnetlc
of a first surface of_a sheet or web, said ink or
OEO%Q?%%t%%ﬁB%§|??Bﬁlﬁ%ﬁ%r|S|ng at | east one type of

b) e f% CeRE 8@99@&'%3@&@ BAryiLte! 88; s@e% §¥Po§hm!eteﬁe applied
te eet or web of step a) he plied ink

1mk @na¢®@g1n9npomp©ﬁchlos @etweto thethagmégnetﬁpeﬁaeld at
at the_surface ?y nent n
Ehat BrFEFces fdab%a€y pre erefn neg?g ﬁﬁsgrlal said
bb@{t@@rfﬁiﬂéOﬁréﬁéﬁéﬁﬁlhébﬁéUiﬂdnbngslnthBéebyrm of surface
ow ng the said magnetic or
1rregular1t1es, thereby allowing the said magnetic or
magnetizable particles to orient in the said magnetic field;
c) hardening the ink or coating composition, thereby irreversibly
fixing the orientation of the oriented magnetic particles of
step b);
wherein the body of permanent-magnetic material is permanently
magnetized, the magnetization being preferably oriented in a

direction substantially perpendicular to the indicia-carrying

surface.

The present invention discloses as well a method for

continuously transferring, on a printing press, predeterminable

indicia, such as a design or an image, onto a printed document,

said method comprising the steps of:

a) mounting a thin, plate-like device around a rotatable
cylinder, said plate-like device comprising a body of a

permanent-magnetic material carrying predeterminable indicia



magneti zabl e particles to orient in the said nmagnetic
field; c) hardening the ink or coating conposition,

W bh@semges rreversi bly fixing the orientati on oPCT/ER2004/007028
oriented magnetic particles of step b ),- wherein the
body of permanent -magnetic material is permanently
magneti zed, the magnetization being preferably

~oriented in a direction substantially perpendicular to
in Wée ridhot f criacy Snatier i tRes rpr@%ee‘gﬁrﬁl%%rﬁ‘ | Y vare
detdf'i%cil oieas.&ssi o2 a{?tilh%%é WU GoNd MeMSl Yo, such that said
transterting,” oh a printing press, predeterm nable
s%fﬁﬁdﬁEisEﬂﬂﬂhﬁﬁﬂEﬁﬂkﬁﬁquuﬂeEHBﬂrﬁﬁﬁﬁ ohtttha gyl indsr;
. docunent, said nethod conprising the steps of:_a
b) 1mRIimG Iy &% hiSRSpIhRA 189% fev%t%sqér % r ot a% aBrest of
weY LNderan sahid plate-1dKe S L8 69 i | Bk coodyyed of
a permanent -nagnetic material carrying
magredsieran megret il aippitiec¥etm of surface

irregul arities r.ef er abl r r i_ni '
o) oSty i ShouBia SRR DL ety P RS e
prigcadediat idhevertlf efo sthid acegoét idef tyld naterthd)surface of

inprinting at | east a t of first, f f
SxifedioBr b WA INHHE 1T S TS P o skt

p%éwﬁ% SBONSL | £ ndTBANE) | Zabl @; particles; c)
exposing the inprinted sheet or web of step b ), while
d) hahdemprmatiee | k| stlweteby ol rievemgiiety cf fxad Bhetpeientation

f f 1 d bod d al.l ow 1 d '
o Y AT B (e 1 O (RERaf b 11 el 0: d)

wherBahdenkngohle oifnpe ritieealby mhgheva s rblog it kg the said
orientation of the oriented nmagnetic particles of step .
plate)likkePeivA CEhd sheayrenepaliaResteligghet FOemiReriehzat ton

._of [ late-Like . devi ' I ;
belnﬁas%gﬁfggggyfﬁ%&%&éﬁgtﬁga%ig%r%%tH%EU%%%%Edﬁtlally
perpendicular to the indicia-carrying surface.

The step of exposing the applied ink or coating composition to
the magnetic field of the body according to the invention
corresponds, in the context of the present disclosure, to the
step of bringing the coated or imprinted substrate, i.e. the
sheet or web, sufficiently close to the engraved, magnetized

A surface of the said body. This approaching or bringing close
together allows the magnetic particles in the printing or
coating layer to orient themselves with respect to the magnetic
field. Noteworthy, the sheet or web may practically be brought
into mechanical contact with the said magnetized surface of the
said body. Alternatively, a tiny air gap, or an intermediate

separating layer may be provided.

In a particularly preferred embodiment, a second surface of the
said sheet or web, opposite to the said imprinted or coated

first surface, is approached to or brought into loosely contact



being preferably oriented in a direction substantially
perpendi cular to the indicia- carrying surface. The

WG r@p/oafseexposi ng the applied ink or coating PCT/EP2004/007028
conposition to the nagnetic {jeld of the body
according to the invention corresponds, in the context
of the present disclosure, to the step of bringing the

coated or inprinted substrate, i.e. the sheet or web,
withs i enepevedsosacs (e tdirgRerad o nagste Hard ruresite

of the said bod ThIS approachlng or bringing close
perﬂ%ﬂﬁ&ﬁwmaQﬁq W ¥IFﬁ:éenrrragnetlc particles in the printing

or coating layer to orient thenmselves with respect to
the magnetic field. Noteworthy, the sheet or, web

The ﬁlad-ést ,kpgy[ Fﬁo@weq RRRsAEh e e EG d Rfgifrably the
bocilyt he s@ld gmanel izedslifaee pdhe 8 & ather aspect of

ternatlvely, atiny air gap, or an internediate

the sepyardtiony leayethred ise Qranefedod prodarina il [spid
pref rred i ment,. a _secaond urfac of the said
§I$eet "{ﬁg‘?dgﬁ:ﬁ%% TS %ﬁl ssgcl 5 rrrlerl nted or coated
a) ﬂr‘o‘vitdﬁig facRvidc appraadied o emkigighizddtdy of
| oosely contactwith the en raved. surface of the body

permgRepkgImAdnedd < FRFeE il Rty heagmd iat meRast dne flat
of nagnetlzed conposite material is

or C%@éf%ré%?gggﬁé body of the device as described above.

b) cluead ifngr tirerecadpacitt icfs tdre sal\derHurcﬁacea rmtdﬁmraksly by

engr%lyaﬁ%}ge%ré t%éf?%#l%@%og h%l})ail d, Ictﬁ'be ¢ he 1‘:dace of the

bodyC Y IHtENG)an unmagneti zed body of pernanent nagnetlc
material, the body having at |east one flat_ or curved
c) pewreasstly) magsetiig g rdwulenanavesl fedsaiaf Siremde), .

prefy fbef ab'nv DY tfaiqrggsugasg;%%tf%rgw%%&%fam]m@o the

sur ace O
engraved surface.

In a variant, the method for producing the said device comprisee
the steps of

a) providing a device comprising a permanently magnetized body
of permanent-magnetic material, the body having at least one
flat or curved surface and being magnetized preferably in a
direction substantially perpendicular to the said surface;

b) creating irregularities on said surface, preferably by
engraving predeterminable indicia into the said surface of the

body of step a).

The said body of permanent-magnetic material is preferably a
polymer-bonded composite as already described before. The
engraving of said indicia is preferably performed by using
ablation tools selected from the group comprising mechanical
ablation tools, gaseous or liquid jet ablation tools, and laser

ablation tools.



c) permanently magneti zing the engraved body of step
b), preferably in a direction substantially
w@esosemsscul ar to the engraved surface . I n a REIERIW4/007028
the nethod for producing the said device conprises the
steps of : a) providing a device conprising a
permanent|ly nmagneti zed body of pernmanent -nmagnetic
material, the body having at |east one flat or curved
surface and being magnetized preferably in a direction
. ,Subst ant i al erpendicul.ar t id_surf
Saldc?@%t?ﬁchP&éﬁglgg X %géﬁnsgggkggﬁgg e?%pgg %?agp% ﬁ?pe of
magn@BgtaykpRgipledeter piragblrabilpdiacinagnetdct bptdaiadly variable
surface of the body of ste aﬁ. The said body of

. > & R 0 .
ink, pepRRAe At NINAgREBNE tAAL BPLAL3Ld YpVardPREFy PATment . Magnetic

; = -t | Lea ricpgd ;befere.
opt R B B Y ey sty vy cres”
complby sasi agsabkat bdn intelrsesehneet édyerem whergrisupne of the
conpri si_n chani cal abl ation tools aseous Qr .
1aYeF?qupaeF§gagEVa$£§nCFB%F?? &ﬁgeFasgPhﬁgﬁgfi3nmagnetlc
mateb@@hs. FaikdFlpkhel ceabing eompesniingn teeNpitirsict@iral of
| east one tgﬁe of magnetic particles is preferably a

magneidAePbt 1opilvavpy ieRlrablomenks EeksresicRg 18 ¢ the
doculBhEgably yat habhe E#’xgggﬁh'ct%%gete's c@ALHGR |y us 4,838,648,
varl abFe P1 grrent uset u to reall ze he i nvéntion

EP 66@npresewoaos/acksof andt &iof esgnosollayers, wherein one
of the layers, preferably the central |ayer, contains
a magnetic material. For further details concerning

The §08 8L H%Ea!‘ﬂriﬁgo%oﬁ?%@ﬁttii%noﬁg Gk heaorab e dFegmts
reference is made to the docunents cited in the
selechedoduom che gzpupi alfl yigyidsinke38 conrpriERreBEBrSN-

. 02/,73250 and WO 03/ 00801. [ L cQatinNg . .+ =
oinE G4 o ST P RN o e pFaf SraRy e 1akdd Liguid inks
have typical viscosity values in the range of 0.1 to 5 Pa*s at

20°C, and allow for an easy orientation of the magnetic pigment.

Curing mechanisms for hardening the ink can be based on solvent
or water evaporation, as well as on UV-curing or on hybrid
curing mechanisms including evaporation of diluents, UV-curing
and other reticulation reactions, such as oxypolymerization and

crosslinking reactions.

The method according to the present invention allows to realize
magnetic designs in magnetic and magnetic optically variable
ink, which achieve an unprecedented graphical resolution. It is
possible to write, e.g. text in the form of a magnetic design
into an optically variable field, printed with a ligquid-ink,
e.g. a screen-printing ink. Said text may optically appear in a
kind of relief (3D-effect), although the printing itself remains
geometrically flat. The method is preferably used for the

production of a bank note, a value paper, an official document,



sel ected fromthe group of liquid inks, conprising
screenprinting inks, gravure inks and flexographic
WO p008/00186€Ui d | nks have typical viscosity val URGT/EP20041607028

range of 0.1 to 5 Pa*s at 200C , and allow for an easy
orientation of the magnetic pignment. Curing nmechani sns
for hardening the ink can be based on sol vent or water
evaporation, as well as on UV-curing or on hybrid

a tasueixegseechanpsme iladlelddi By feddporatibgieast afl lausiqcal; the

UV -curing,and ot reticulati.on r i O chy.
PTOAES ROFSRE IR f G EPEOLT ERiNg Toacls Oeg il Eelosed
metho@l Bed nac ¢ordihrg o< ke gires ericogmienibilen aal lsawh t 0

reali ze magnetic designs in magnetic and magnetic
optically variable ink, which achieve an unprecedented

Draw?% thical resolution. It is possible to wite, e.qg.

in the formof a magnetic design into an
optically variable field, printed with a liquid -ink,

e.g. a.,screen-printing ink. -Said tex ticald
The &E%@ 1op &Skinl%éf’ rltgﬁrefll(lélﬁté:ﬁtgéa{ )Wmhﬁﬁ}]eo&lg%lél (e the

drawﬁﬁtlg‘%t g ittheeldxdn@TRiis atBiddrgd .| yrifd atigurlie show:

nmethod is preferably used for the production of a bank
note, a value paper, an official docunent,a tax excise
Fi%&@gﬂhlnggﬁé%gﬁ'ff%lﬁo%imufégﬂgﬁgaQréglf%éée%ékh the publicly
roducts resulting of the application of the herein

avdi salhIes et ogweholi biiasy 2f ar t FernSteashsPrsetesesgn? 2abl e
as such. Drawi ngs The invention is now further

i || ust rat edcwiosls skethernp watht Ragaesvicndd eddd lipes through a
exenpl ary. enbodi nents. The fi.gure il :
nagnetFS%Fﬁgﬁ& §im Fgﬁgg(%gaﬁi§€ %ﬁ%ﬁj§%gégﬁﬁﬁﬁ§%§
avai | abeemphegtamadnettiagpdabe ;John Stuart Breeteson,
2003) : a ) a cross section with magneti.c field Iines

t hr ougR) adr EEPERgFRET 1ORgFAFPNGH f & Werlfirc49qrangutlar
nagnetbﬁ%@a@§5EHQ%n% V@%@@%%UQypH@b%étized permanent -magnetic

plate, filled up with soft-magnetic iron (pu = 2000);

¢) a cross section with magnetic field lines through a
similar rectangular engraving in a soft-magnetic iron
plate (p = 2000), magnetized by an underlying permanent

magnet.

Figure 2 a) an engraved pattern in a Plastoferrite flexible

magnetic plate, magnetized perpendicular to the sheet
extension;

b) a transferred magnetic pattern into a screen-printed
patch of magenta-to-green optically variable magnetic

ink {(scale in centimeters).

Figure 3 a) an engraved pattern in a Plastoferrite flexible

magnetic plate, magnetized perpendicular to the sheet

extension;



b ) a cross section through a simlar rectangul ar
engraving in a vertically magneti zed pernanent

wo pwgnoetsse plate, filled up with soft-nmagneti cPCT/@P20047007028
= 2000) ; c) a cross section;with magnetic field lines
through a simlar rectangular engraving in a soft
-nmagnetic iron plate (m= 2000) , magnetized by an
underlying permanent magnet . Figure 2 a) an engraved
pat t er?éz )i B &TPRESEET o Flagaeiex PRIté sFagAdtt ap|fa1teé<09raphy

magnet ?r%g%%r %%‘E%‘nc %'fa A _$heel extensiy 3)” Jaifl e
transf rre grern into a screen - &

pat ch mhgm&g&ntaﬂko(@tee@ dmtmemhhymmammable magnet i c
ink (scale in centinmeters) . Figure 3 a) an engraved

pattern in a Plastof errite flexible nmagnetic plate,

FiguFRonet pyednpenpeadeaulak tkent he sheeksedransiiel Flex@ble
transferred magnetic pattern into a flexography

pri nt etlagaethcoblgteen megnsitiaedpreralngivadivablte the sheet
nagnetlgtlnk .(scale in centinmeters) . Figure 4 a) an
engrave £rerh in a Plastof errite flexible magneti c

pl at e, bmagnekaaedemebﬁendgmnkab pattkensheelb an UV-curing
extension; b) a.transferred magnetic pattern into an
UV-cur?ﬁ§e§€rQéﬁnﬁﬁﬂnpé&cﬁapéhS@ﬁtsﬂﬁﬁnﬁﬁdﬁeﬂﬁ@ i(feale in

(scalecbﬂtgﬁggbgg?ers) . Figure 5 a) an engraved
pattern 1n a Plastof errite flexible magnetic plate,

nagnetlzed per pendi cul ar to the sheet extension; b) a

LRt g5 red magnetie patiern g 31958 ice flexible

Figure
magnetic plate, magnetized perpendicular to the sheet
extension; .

b) a transferred magnetic pattern into a gravure
printed patch of coercive magnetic ink (scale in

centimeters) .
Exemplary embodiments
Example 1

A Plastoferrite plate, magnetised in a direction perpendicular
to the surface (model M100.8, Maurer magnetics AG, CH-8627
Gruningen), was engraved on a computer-controlled mechanical
engraving station with text of different sizes (see Figure 2a).

The characteristics of these engraving were as follows

Text height and width : form 3 to 7 mm

Depth of engraving : 150 um for the smallest characters, up
to 250 upum for the largest

Line width : from 200 um for the smallest characters

to 800 um for the largest



printed patch of coercive magnetic ink (scale in
centineters) . Exenplary enbodi nents Exanple 1 A
we@b@safseerrite plate, magneti sed in a directiPOI/EP2004/007028
perpendi cul ar to the surface;gnodel MLOO. 8, Maurer
magnetics AG CH 8627 G ningen) , was engraved on a
conputer- controlled nmechanical engraving station with
text of different sizes (see Figure 2a) . The
characteristics of these engraving were as follows :
[ - 0 r : th o s o
an QS TR E-dl ST (e R L R e PR @
magrzh( anmadtarcatey argiestil d ipieggmerdt h wad nom200=dmm f or
the smal | est characters to 800 nmfor the |argestAn
OVl (r) silkscreen ink of the follow ng formula,

Dieﬂﬂyﬂﬂﬂéﬂdﬂkfﬂ magnetic optically variable pi gment, was 23 %
prepared: Diethyl ketone 23 % Ethyl diglycol 29 %

EthySolditgloreadi nyl VMCA (Uni on Car bi de) 22 % BYK- 053 29 %
(BYI)—1Y%-Magnet+e—Opti-cal-yMartabltePrgrent*—25-—%= 5

SOl‘#dg’é{]tv&n -‘é’?@enwnﬂ?pa)ﬁﬁ@ﬁdje@i gn as disclosed in W | 22 3

BYK-QF3/3@k) O/TMF 2 TATFe-NT7TATTMIF 27Cr . The Fe-N 1%
alloy was 85% Fe / 15% N . The vinyl resin was

Magrditsiso|Gpat dail yhéVkeitadnles -Rflopessit 5ol vent prior to the 25 %
1 K

rnenrnoratiraoan nf tha addAr + 10 v oA+ a i Arent The
O PUTratT T Ul e auur trve daiimtu T tmc P yrieTtit . I'TTT

viscosity is adjusted with the sane solvent blend so

* meadferit® tRAGYddie, VAlug afs lad¥igrs & 2Bde1 Suppl Biremd agy/ 73250
antifoam ng agent nmay be necessary to run the ink on
Cr/Mgdnt b/ e it/ hl/PeBsas. The Fe-Ni alloy was 85% Fe / 15%

Na.

The vinyl resin was dissolved in the ketone-glycol solvent prior
to the incorporation of the additive and the pigment. The

viscosity is adjusted with the same solvent blend so as to reach
the value of 1 Pa.s at 25°C. Supplementary antifoaming agent may

be necessary to run the ink on certain printing presses.

The ink was applied in the form of a screen-printed patch onto a
standard coated paper (80 g/m?), and the so imprinted paper was
laid, while still wet, onto the engraved magnetic plate
described above, exposing the back side of the imprinted paper
to the engraved top side of the magnetic plate. The ink was then

dried in situ using a flow of hot air.

Figure 2b shows that the engraved design of the magnetic plate
has been transferred with high resolution into the magnetic
optically variable ink patch; this latter shows some kind of 3-
dimensional effect and a seems to move when the print is looked

at from different angles.




The ink was applied in the formof a screen-printed
patch onto a standard coated paper (80 g/m2), and the
waooosomssat ed paper was laid, while still wet, POIYEP20041607028
engraved magnetic plate descripbed above, exposing the
back side of the inprinted paper to the engraved top
side of the magnetic plate. The ink was then dried in
situ using a flow of hot air. Figure 2b shows that the
Examgigr &/ed design of the magnetic plate has been
transferred with high resolution into the magnetic
optically variable ink patch; this latter shows sone
A Pldaubfdr3-taipienst oabdeel el and Masesmendagnaenies when CH-

the print is |ooked at, fromdifferent angl es. Exanpl e
352" IAECHIRGT (4 IR (bl D E SR o Haat gatar to

the AlrfEde 8627 (HdH NG V@S AN besk d1h- Sort FSTIe@N
perpendi cul ar to the surface and then engraved on a

me chegriptatle renaseait el | stk tieerh ani @al 2 errpest fgcat adedigm {wwo

a .geonet ri cal Si (t p 1 ds._see. Fi e ) -
pyraﬁf‘gfsc’h Fac tCEglrgngfel cés;an)o’f q\tqﬁee %ﬁ%ﬁ%ﬁ%@l %:fée:é gcgf f%’??o?/\%g?aVIng
werdleightolanshav dth : 1 .5 x 2 .4 cm Depth of engraving :

200 mm Line wdth : 200 mm The engravi ng correspondi ng

to the upper pyramd was filled up with a polyner, so
Heiq?ﬁc tohd esldn i 1 an evenssyrhage gf the engraved plate;

e engraving corresponding to the | ower pyram d was
Deptlefdf asigrashingin: OVl @EY fumexogr aphy i nk conprising a
LindTagn tic optically varzil@ble pi gmrent of the foll ow ng

1hG % was prepared: 2REoéfyI BT-105 (Avecia) 41.5 %
The [eiprisiedy Wdefeddbr¥ing to the upper pyramid was filled up

with a polymer, so as to result in an even surface of the
engraved plate; the engraving corresponding to the lower pyramid

was left as such.

An OVI® flexography ink comprising a magnetic optically variable

pigment of the following formula was prepared:

Neocryl BT-105 (Avecia) 41.5 %
Deionised water 18 %
Dowanol DPM (Dow) 6 %
AMP-95™ (Angus Chemie GmbH) 1.5 %
Neocryl BT-100 7 %
Tego Foamex 800 (Tego Chemie Service GmbH) 0.5 %
Aerosil 200 (Degussa) 0.5 %
Magnetic Optically Variable Pigment* 25 %

* green-to-blue, 5 layers design, Cr/MgF, /Ni/MgF,/Cr as
disclosed in patent US 4,838,648; obtained form FLEX Products

Inc., Santa Rosa, CA.



Dowanol DPM (Dow) 6 % AMP- 95(tnm) (Angus Chem e GibH)
1.5 % Neocryl BT-100 7 % Tego Foanex 800 (Tego Chem e
wW@e003i0exs6dabH) 0.5 % Aerosil 200 (Degussa) 0. 5P@#/EP2004/007028
Magnetic Qptically Variable £ gment* 25 % * green-
to-blue, 5 layers design, C/MF 2 /N/MF 2/ Cr as
di scl osed in patent US 4,838, 648; obtained form FLEX
Products Inc., Santa Rosa, CA The fornula ingredients
The feraudpspopsediengst Wereafd SPRE Sers E6TREReET e the
. resulting, mxtur agj; Lt.h _del.oni.sed wal & it
viscp§ikk' PRE ek bESER Inoa LR, Yo" S0 SR IR Beilhisea
wate@btai predchnkheasaappl o€d2i0r40he DANM at a5pat.ch onto
standard security paper (100 g/m2) and the inprinted
paper was further processed as described in exanple 1
The soFbB¥EendR ShRWGkhaboihesenar aved rdes @F iandafteh onto
plate has been transferred into the ink patch w_th
standeod eesvolrdtiyopapreb dROPemdMs suBsthnt fmpryngaeéhRAReY was
the filling_of .the_enaravin ' a.pol yner.
furt%%ﬁnﬁffg(:?Sﬁegl 85t g-efsgrrﬁ%t%g r-JLInat%é{\%ngiEséLg i¥ exanpl e 1
was engraved on a conputer-controll ed mechani cal
engraving station with text (see Figure 4

. .The
FigugRaplc BBPIS oatothenengrgrad fGsiehe 18s tH5 Pdpte has been
i ang Wi dih 5o ErTRi REPHRRF RRENAIRG, | BN
tran%%éklrgg \%B th: 3?06 m’npﬁn uv dlr yi %Osoft - magnleti c .
remasaseenbistknnibAdyt uschiangledy byartihablfe 1dhimeectfi édangngraving
, pregaged according to the follow ng formula and known
withyp,PRAYFEL - Epoxyacryl ate ol i goner 37.5 %

Ekample 3

A Plasto-ferrite plate as used in example 1 was engraved -on a
computer-controlled mechanical engraving station with text (see Figure

4a) . The characteristics of the engraving were as follows:

Text height and width : 7 mm
Depth of engraving : 250 um
Line width: 300 um

An UV drying soft-magnetic screen ink without optically variable
properties was prepared according to the following formula and

known procedures:



Tri met hyl ol propane triacryl ate nononmer 14 %
Tri propyl enegl ycol di acryl ate nononer 14% CGenorad 16

W@ Rak0)2866 % Fi ne i ron powder 25 % Aerosil 200 PCT/EP2004/007028

(Degussa-Huel s) 1 % Irgacurg, 500 (Cl BA) 6% Genocure
EPD (Rahn) 2% A patch of the ink was screen-printed on
a white PVC support (100 g/m 2) and the inprinted
support was processed as described in exanple 1 ,
except that the ink was dried in situ using an

PPN T - WV R - — 4] I} ] " .
car i ot . Frgure 40 SIows tiTat  dagdr 11,

POXYAREYdE g ergfaved in the plate has been transferred '
TrimetOy kA Sfdarianeld Grile Paiaivmdhe |atter shows a 3-| 14 %

di rensional effect and a seens to nove when the print
Tripriopylesiesd vaolf igmativifedreemonaiifiles . Exanple 4 A 14%

Dl + £ PP 5 [l 4+ (- 1 4

1 o= Chit it prate aS usSea 11T eXdnpre 1 WdsS €rgrdave P
Genor&?q;l%o(rlraﬁﬂngr- controll ed mechani cal engraving statior !
Fine Wdh pReIdow circle. Inits centre a simlar notif off 25 %

a smaller dianeter was deeper engraved {see Figure 5a)
AerosilTR® Oc HalestrsEd dtusd$e)of the engraving were the 1%

fotowmn Enrst—cirrches dianmeters 2 and 1.2 ctm 5

; . . 6%

Irgacﬁ‘éfﬁtﬁsdlg;‘ w&n%‘?‘a?w ng of the first disc : 150 nta Second
GenoctideClmE® diraifef)ers : 1.5 and 0 .7 cm Depth of engraving 2%

of the second disc 250 mA coercive naghetic—gravure
i nk was prepared according to the follow ng fornul a,

A pa@%?égsw%%'ﬁﬂ%”%%gQQ§Q¥ﬁg¥rfﬁ€EWth%5%%%%@%#K@%%§Eé%t

(100 g/m?) and the imprinted support was processed as described

in example 1, except that the ink was dried in situ using an UV-

radiation curing unit.

Figure 4b shows that again, the design engraved in the plate has

transferred to the soft-magnetic ink patch; the latter shows a 3-

been

dimensional effect and a seems to move when the print is loocked at

from different angles.

Example 4

A Plasto-ferrite plate as used in example 1 was engraved on a
computer-controlled mechanical engraving station with a hollow ci

In its centre a similar motif of a gmaller diameter was deeper

rcle.

engraved (see Figure 5a). The characteristics of the engraving were

the following

First circles diameters : 2 and 1.2 cm
Depth of engraving of the first disc : 150 um
Second circles diameters : 1.5 and 0.7 ¢cm

Depth of engraving of the second disc : 250 um




Di cycl ohexyl phtal ate (Uninoll 66, Bayer) 5 % Fumaric
acid nodified rosin (ERKAMAR 3270, Robert Kraener 5 %

w@sR@sFe Pol yvi nyl butyral resin (Piol of or m BNE@I/EP2004/007028

Wacker - Chemi e 13 % GrbH) Maggetic pignment 345 BASF 15
% Et hanol 4 % Ethyl acetate™8 % The resins were
di ssolved in the solvents prior to the incorporation
of the pignent. The viscosity was adjusted with

A coesol e tmdyresici ¢ aorasacte tiek wasieoifp20ed e cedidiinatto the

f1125'C' The i was pljedintheforn%of a patch on a

o1 1 QENeH U WE R | T8 pEpEre (TEY/RSCERE $he i npri nt ed

paper was further processed as described in exanple 1
Figure 5b shows that the design engraved in the

Ethargtlate has even here been transferred to the ink patch; 25 %
the tatter—shows—a 3=dinensionat—effect—and—<a—seens <
Ethy]t oacrreotvaetev\h_en the print is |ooked at fromdifferent 25 %
Dicycdngles 1@atdBate . (thieyiLesd orpaxpgnetically 5 %
tfaanprrinn'ipdiria1_qurh as _a design or an inmage, t .
Fumazi e b i Eeshpent i1 o ERIFRAR A1 Y a RAPRYE dfeseBeEl 5 ¥
GmbH&ES,)2 sheet or a web, said coating conposition
conprising at | east one type of nmagnetic or
Polyviagngutzatd e fein clesol afwlks BNl dleWaekeoniiénsiag a 13 %
body of permanent - magnetic material, the said
GmbH)magneti c material is permanently magnetized in a
Maondl TG SUDSIARASF Ty perpendicurar to a surface of 15 &
g sal d(i{)oggv, characterized in that the said surface of
Ethargdi d body carries indicia in the form of engravings, 4 %
cancel na Nnortnirhatt ane nf 1t o
Ethyl\zuauc\.)el.tlla%télbl LA L "A% L LA LE"] A\ | LI =4 8 %

The resins were dissolved in the solvents prior to the

incorporation of the pigment. The viscosity was adjusted with

solvent blend to reach the value of 20-40 s DIN4 at 25°C.

The ink was applied in the form of a patch on a standard

security paper (100 g/m?) and the imprinted paper was further

processed as described in example 1.

Figure 5b shows that the design engraved in the plate has even

here been transferred to the ink patch; the latter shows a 3-

dimensional effect and a seems to move when the print is looked

at from different angles.




magnetic field, and the said body is either a flat
plate, or a cylindrically curved plate, preferably
wowshese®n a rotatabl e cylinder on a printi ngPOHEP20€007028

2 . A device according to clgim1, characterized in

that the body of permanent -nagnetic material is a

pol ynmer - bonded conposite which conprises a

macr onol ecul ar pol ymer and a permanent -nmagnetic

powder, wherein the nagnetic powder is selected from
claifnbe group of magnetic materials conprising cobalt,

on, and their alloys, chrom um di oxi de, nagnetlc
oxi de spinels, magnetic garnets, magnetic ferrites

1. | n%!Hgbﬁébrﬁﬁ%n%hgﬁe@f%éﬂﬂy'Ekbﬁ§feﬁ¥ﬂﬂgCQna£bﬂy§,such as a design
samari um cobalt alloys, and rare-earth-iron-poron

aI PByan, imRge At@edi ¥l ABPGABENEORR Tivd OBf 2RPLiGE P fo

2, scharpster ized bR ihateetabd HOGMDL,| $aHBUBLLEL N @mposition
pport . 4 . A device according to one of claing 1 ho

| COMRFATING iFedSPRCIPRR YRPJOS ITFEEE s OF VT WP
a Qi lagaet |a@1d”§ta@di| dﬁvn_d@lcﬁiﬂpﬁﬁiﬁfg al bbﬂ?f@f qiﬁxynanent—

fill d
alcg@%ag bcs tan!(tj'a.t&e;ggr av{}]{l‘% glr%%%n%tlccﬁggga.g} i Y% &>erﬁ1anently

t h@bgﬁétﬂz@ilgrrﬁw ﬂgﬁed:tfh.cﬁrﬂlsdbbﬁzﬁir)fcme.yf berpendipulistrthta a
na netic materi g A deglce a corﬁén to one of
iaqe tQf fal hﬁ?g%té#F%éﬁ FﬁlT% " aid surface
is_surEaees&ﬁfahﬁﬁacené¢n$amm,aoﬂgdcminxmm dhdieigtimornhe
resist%nce d/or wear gne£|cally

t r ansf é°F'ng ﬁ?gggngﬁfnaﬁFglﬁﬁdP%rtur%ﬁﬁ% 5s°h Hesign

or an mABgetio©mMield,pendt ed docunent, conprising the
steps of a) applying a | ayer of an i nk or a-coating
-conposition to at least a part of a-first surface of a
sheet a@he said body is either a flat plate, or a

cylindrically curved plate, preferably mounted on a

rotatable cylinder on a printing machine.

2. A device according to claim 1, characterized in that the body of
permanent-magnetic material is a polymer-bonded composite which
comprises a macromolecular polymer and a permanent-magnetic
powder, wherein the magnetic powder is selected from the group
of magnetic materials comprising cobalt, iron, and their alloys,
chromium dioxide, magnetic oxide spinels, magnetic garnets,
magnetic ferrites including magnetic hexaferrites, alnico
alloys, samarium-cobalt alloys, and rare-earth-iron-boron

alloys.

3. A device according to one of claims 1 to 2, characterized in

that said body is mounted on a support.

4. A device according to one of claims 1 to 3, characterized in
that said surface is covered with a non-magnetic material, which

material preferably fills up said engravings in said body.



web, said ink or coating conposition conprising at

| east one type of nmgnetic or nagnetizable particles;
wboosnmssé ng t he coated sheet or web of step apCT/HP200€007028

the applied ink or coating cgmposition is wet, to the

magnetic field at the surface of a body of permanent -

magnetic material, said body being either a flat

plate, or a cyllndrlcally curved plate, preferably

moBndedi e arcPsd BRI ¢l PRSI & BPi ﬁt .%fﬁ\&&ﬁrhéed in

angpsai g4y [yr, fn%‘}gvﬁflgssaﬂnd sROEYLEB/) faHendi P &dletehikt Rakl Ragnetic

indicia in thé formof engravings, thereby all ow ng

th@a§gﬁkﬁhmgnet|c or magneti zable particles to orient

in the said magnetic field;c) hardening the ink or

coat i ng conposition, thereb¥ irreversibly fixing. the

or PeRERt GORGPTERRI dr EREelT ntHdts ¢ ﬁ8r¥1é#§§' e§%§$§ in

b Yhawhereidaibhgubathe afs B@fﬂ@&&ﬁﬁreaﬁagneémdbﬂﬂ&be&Iﬁéductlon
is permanently magnetized in a direction substantially

pePpeft oty TE8LE P PFY Al 3L carrying surface of
sai d body, and said engraved indicia in said surface
cause g&rturbatlons 0 said magnet,ic fie

f of €9 ?4uﬁﬂﬁsW?gﬂ%ﬁﬁﬂﬁ¥¥¥aFF§nT Hrisfer Pri ék?ﬁyﬁﬁakﬁe

pr LAl &0k Prees, apredadLign babhe imdie¢i antsuchhmstad

desi?n or_an ina?e, oqﬁp at§8|nt d docunent,

cofBFI ey tWEPSEEHYT of*“aP " Mtnting a thin, plate-Iike

dex) ceappduity & latatabt ercyhknders cnﬂuinglabmp¢éﬂu§on

devi ce_co S|n body .of er man net

mat eri 4P %g jl’ P%ﬁ%toefm nable 7 &egglgngt%%eeftoﬂ%

of engwab;n@£uﬂhnk or coating comp081tlon comprising at
least one type pf magnetic or magnetizable»

particles;

b) exposing the coated sheet or web of step a), while
the applied ink or coating composition is wet, to the
magnetic field at the surface of a body of permanent-
magnetic material, said body being either a flat
plate, or a cylindrically curved plate, preferably
mounted on a rotatable cylinder on a printing
machine, and said surface of saild body carrying
predeterminable indicia in the form of engravings,
thereby allowing the said magnetic or magnetizable

particles to orient in the said magnetic field;



its surface, such that the said engraved surface is
| ocated at the outer surface of the cylinder; b))
WO psionsseg at | east part of a first surface OPCHEB1e€007028
or web with an ink, said inkzionprising at | east one
type of magnetic or magneti zable particles; c)
exposing the inprinted sheet or web of step b ), while
the printed ink is wet, to the magnetic field at the
said indicia-carrying surface of said body thereby

al Low ng&&%@itﬁe@ﬂﬂe& %o%!‘ciH?_g&% | Zakk enpakddgs
to orient in the said magnetic field; d) _hardening the
i nk, theresigyrsitbABvERSing Fhei QPR o8r PENERR it eBFed

the orj,gpted IBEREt LEPH itlbpsppfstep c) ; wherein
the body of permanent -magnetic material is
permanently - magnetized in a direction substantially

D%@%%iiﬁu kal 15RdNS S Fel naRAn®i-amGRILNE Rt iface f
sai d body, and said engraved indicia in said surface
capsempaenillyaticgnetéizeshile maghaEct iidre|sgibsrantdally

met hod according.to. one of. cl.ai . : rej ;
se?gﬁgegl@ﬁcé@g of% ﬁ:glesasla&d(s:ﬁ%e &%_\%reag%y&\é%gs%%atacg of said
t hgoggi, d aindp isianice érefrateat dedfiidist isurdsdce surfaepasate
to the said magnetic field of the indicia-carrying
SUPREEETEHP tinE Sy ody seil dnigreEticd fi&Fanent - magneti c
material. 10. A nethod according to one of clainms 7 to
9, wherein the said body of pernmanent -nmagnetic
mafenpiipod Sox geryReoLYonBREN RISt EXARPEIFTing, on a
CORPRE L 86Sy ARG OPPLEXW 3finRBL ¥ MBI4i@Ad, Asuch as a design
per manent-magneti ¢ powder, wherein the magnetic powder
| s O5epRct P r GREPhe RFFAHSofoRHMTEt | ComRt Fing $he
cogpehsig® cobalt, iron, and-their alloys, chrom um
di oxi de, magneti c oxi de
a) mounting a thin, plate-like device around a rotatable
cylinder, said plate-like device comprising a body of
a permanent-magnetic material carrying
predeterminable indicia in the form of engravings at

its surface, such that the said engraved surface is

located at the outer surface of the cylinder;

b) imprinting at least part of a first surface of a
sheet or web with an ink, said ink comprising at

least one type of magnetic or magnetizable particles;

¢) exposing the imprinted sheet or web of step b), while
the printed ink is wet, to the magnetic field at the
said indicia-carrying surface of said body thereby
allowing the saild magnetic or magnetizable particles

to orient in the said magnetic field;

d) hardening the ink, thereby irreversibly fixing the

orientation of the oriented magnetic particles of



spinels, magnetic garnets, magnetic ferrites including

magneti c hexaferrites, alnico alloys, samarium cobalt
wa@bdosyase@nd rareearth- iron-boron alloys. 11.PdhEP2004/007028

met hod according to one of clains 7 to 10, wherein the

said surface of the said device is surface-treated for

the reduction of friction resistance and/or wear. 12.

The net hod according to one of clainms 7 to 11, wherein

the saBdemmgriaving in the said surface is filled up

with a magnetic or a non-magnetic material . 13 . The

met hod according to one of clainms 7 to 12 , wherein

t heh¢riirorcheohPin P BRFFInERbTINGEeS &F B eRF Aot RBrmanently

9" QUEN O i JAK S nCONPI it BnS 6HSS ML NGed gl cAla¥ UES the
i nks, and fl exographic inks .14 . The nmethod accordin
t oseié Bidiciar rRr 7Y ing FYTrTaGheteitRithBO%Y) frgt SPagspraraved

onen§yPe: f IBYACLILrRA bhGhESpdrE AR ICF @RibCAbdYetic
vari abl e pignent . 15. The nmethod according to one of

cl &iesd7 to 14, wherein the said sheet or web is used

for the production of a bank note, a val ue paper, an

of ficial docunment, a tax excise stanp, a |labhel, .a

f oftl MeEhPEEATEING e ORF T 1812108 ToP* &° yelfTE @ second
CORRtrisdd G rathedyand prerasentdly, pgpbeiizeth rmgnekid imprinted
mat eri al haang a surface,carr%in indEcia i.n the fornwf. 1d
of CBnGraAhF o of VRS Sra i e BXRATY EPnbRT e 4T JRSPRFLC tie

of o5atKk i HAiCharcSHeHims sardese Pt aheabodyrage maboeaized

wet coating Ia¥er,ap l.ied ?n a sheet or web, wherein
t hBEER T Hodo gtﬁ%ﬂ%ﬁﬁ%ﬁ? y magnetized in a direction

substantially perpendicular to the said

. enbr BT AACEr LT CLEoUF T ake BalsE°plr (UBaIFoRES S2id
of bsay tofragiebnent e ghe tardmaberisiln ishe pokmergboaged
Cogg&éggﬁxfgmhg Séoég¥3éé%p8 macromolecular polymer and a
permanent-magnetic powder, wherein the magnetic powder is
selected from the group of magnetic materials comprising cobalt,
iron, and their alloys, chromium dioxide, magnetic oxide
spinels, magnetic garnets, magnetic ferrites including magnetic

hexaferrites, alnico alloys, samarium-cobalt alloys, and rare-

earth-iron-boron alloys.

The method according to one of claims 7 to 10, wherein the said
surface of the said device is surface-treated for the reduction

of friction resistance and/or wear.

The method according to one of claims 7 to 11, wherein the said
engraving in the said surface is filled up with a magnetic or a

non-magnetic material.

The method according to one of claims 7 to 12, wherein the ink
or coating compositioh is selected from the group of inks
comprising screen-printing inks, gravure inks, and flexographic

inks.



14.

15.

16.

17.

18.

of magnetic optically variable pignent. 17. Printed
product, preferably a bank note, a value paper, an

w@Rdsodmbe document, a tax exci se stanp, a | abePCT/AP2004/007028

foil, a thread, or a decal, ?pnprising at | east one

coating layer, said coating Tayer further conprising

at | east one type of magnetic optically variable

pi gnent particles, characterized in that indicia are

enBbdi metliqil sacdrébed iteg ohayef ¢lwiowgh Bo skl ectheyein the said
orLen ' f Id L€ ' ri ; ;

o1 BEmre bt R U RRELL B I AR Y8 S Hh g optically
savdrtoatd mjdmayper to the magnetic field at the

surface of a device according to one or nore of clains

1 to 6 while said coating layer is wet, followed by ,
haFHenheithashiagcesdinthgd aperof 18laing feEPotf f glhereln the said

prafuci ng- . HeVLCes a8 G dkNg $ AN 10h BRI K¥nkChat8b a value
1to 6, conprising the steps of: a) providing a device

CORPPESI iy A fhAkayrATFesthodytdf SFELARNEHRMR migRabet: 2

matgki aly e Rody hawddag .at |eastone flat or
cylindrical Iy curved surface; b ) engraving

predeterm nable indicia into the said surface of the
boghye0bs St &Rvake, ClomSH1BAGNE | Yo P IFEbEZhAGHTIE magnetized
engraved body of step b ) In a direction supstanti al
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"indicia in said surface cause perturbations of said magnetic
field, and wherein the coating layer comprises at least one type

of magnetic optically variable pigment.

Printed product, preferably a bank note, a value paper, an
official document, a tax excise stamp, a label, a foil, a
thread, or a decal, comprising at least one coating layer, said
coating layer further comprising at least one type of magnetic
optically variable pigment particles, characterized in that
indicia are embodied in said coating layer through a selective
orientation of said magnetic optically variable pigment
particles, as the result of an exposure of said coating layer to
the magnetic field at the surface of a device according to one
or more of claims 1 to 6 while said coating layer is wet,

followed by hardening said coating layer.

A method for producing a device according to one or more

of claims 1 to 6, comprising the steps of:

a) providing a device comprising an unmagnetized body of

permanent-magnetic material, the body having at least
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b ) engraving predetermnable indicia into the said

surface of the body of step a) . 20. A nethod for
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19, wherein the said body of,permanent -magnetic

material is a pol yner-bonded conposite, which

conprises a macronol ecul ar pol yner and a per manent

-magneti c powder, wherein the magnetic powder is
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conprising cobalt, iron, and their alloys, chrom um

di oxi de, magnetic oxide spinels, magnetic garnets
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A method for producing a device according to one or more of

claims 1 to 6, comprising the steps of:

a) providing a device comprising a permanently
magnetized body of permanent-magnetic material, the
body having at least one flat or cylindrically curved
surface, and being magnetized in a direction

substantially perpendicular to the said surface;

b) engraving predeterminable indicia into the said

surface of the body of step a).

A method for producing a device according to one of claims 18 to
19, wherein the said body of permanent-magnetic material is a
polymer-bonded composite, which comprises a macromolecular
polymer and a permanent-magnetic powder, wherein the magnetic
powder is selected from the group of magnetic materials
comprising cobalt, iron, and their alloys, chromium dioxide,
magnetic oxide spinels, magnetic garnets, magnetic ferrites
including magnetic hexaferrites, alnico alloys, samarium-cobalt

alloys, and rare-earth-iron-boron alloys.

A method for producing a device according to one of claims 19 to
20, wherein said engraving of indicia i1s performed by a tool
selected from the group comprising mechanical ablation tools,
gaseous-jet ablation tools, liquid-jet ablation tools, and laser

ablation tools.



