1 Security thread or stripe conprising oriented magnetic particles in ink
and net hod and neans for producing sane 5 Field of the invention The
present invention is in the field of security threads or stripes, to be
incorporated into or onto val ue-docunent or currency substrates. It

di scl oses a security thread or stripe conprising features inplenented to
through a particular orientation of magnetic or magnetizable pignment
particles, in particular optically vatiable pigment particles, in a coating
conprised on said thread or stripe, as well as a nethod and a device for
produci ng such thread or stripe. 15 Technical background Security threads
enbedded in the substrate are known to the skilled person as an efficient

means for theSpeotitetheeadbrsed pmdﬂnﬂm@gmﬁemndma@eﬁtﬁm st
imtation. Reference | 64 014; US 20 4,652, 015: US

5,068, 008; US 5, 324B¥YL\RDHEINY i""«. aneuled vl 196/54209 3. WO 96/ 39685;
WD 98/ 19866; EP-A o 021 350 EP-A o 185 396; EP- A 0303725 EP-A o 319 157,
EP-A 0 518 740; EP-A o 608 078; EP-A o 635 431; and EP-At 498 545 as wel |

as the réferences cited therein. 25A security thread is a netal- or

plastic-fil ampdid yf¥beinvenititaPr porated during the manufacturing process
into the substrate serving for printing security docunents or  banknotes.

The security The presenbipverliaply ip heckigld PEsesnyiticibeadscd sinagi 19 Rene substrate
sheet, or it ﬂ?ﬁ‘a\%ﬁ{ﬁ &a&hwoﬁﬂas@i%g-@%n@ﬁf&ﬁ éﬁrf‘e’fﬁ9§@5§t@attest fie surface of

t he substrate ow 3ot hread"), It may even be affixed to the
surface of thdiselosesasacarigs thmq:adjzg”gstnpe comprising features implemented

10 through a particular orientation of magnetic or magnetizable pigment
particles, in particular optically variable pigment particles, in a coating
comprised on said thread or stripe, as well as a method and a device for
producing such thread or stripe.

15
Technical background
Security threads embedded in the substrate are known to the skilled person
as an efficient means for the protection of security documents and
banknotes against imitation. Reference is made to US 0,964,014; US

20 4,652,015; US 5,068,008; US 5,324,079; WO 90/08367; WO 92/11142; WO
06/04143; WO 66/39685; WO 98/16866; EP-A 0 021 350; EP-A 0 185 396;
EP-A 0 303 725; EP-A 0 319 157; EP-A 0 518 740; EP-A 0 608 078; EP-A 0
635 431; and EP-A 1 498 545 as well as the references cited therein.

25 A security thread is a metal- or plastic-filament, which is incorporated
during the manufacturing process into the substrate serving for printing
security documents or banknotes. The security thread may hereby be
completely embedded within the substrate sheet, or it may be partly
embedded and partly exposed at the surface of the substrate (“window-

30 thread”), or it may even be affixed to the surface of the substrate or bridge
two separate parts of the substrate sheet; such threads are also called
stripes.



two separate parts of the substrate sheet; such threads are also called
stripes. 2 A security thread or stripe may, and does in general, carry
particul ar security elenents, serving for the public and/or

machi ne- aut henti cation of the security document, in particular for
banknotes Suitable security elenents ;or such purpose are e.g. a

nmetal lization, a |um nescent conpound 5(incorporated into, or printed onto
the thread or stripe), a mcro-text, a magnetic feature, etc. Due to the
techni cal constraints of industrial nmanufacturing, the security thread or
stripe must bey {nGARPHEIES iy &R ddRtR sdbrNeB5 patligRy Of
iosubstrate material’, such as curréncy paper, being several hundred neters
in |ength. Suskeuriyelaments, §ﬁmqurihfg@ddmudyorpmdm@r@uthﬁ%wgmao
correspondi ng netal i zed,

i nprinted, | ar%ﬁ‘lﬁgélt Iuglgy @{mﬁ?&ﬁ gél C ifok?%l@%dté(s %ﬁﬁ%ﬁge&n& -oriented
pol ypr opyl ene eléRnts éorrsubly piirpdse htaox. gmeﬁﬂa)moma lammescent compound

Cacuri ty 3 nr osHearbarRIgh®, bttt et b Pt ERYERC 157 % O

nmetal | i zed andhametinfeatmtegetcon a single side. The netallization nmay
furthernore be present in the formof indicia in positive or negative
witing. In a nore sophisticated 20 enbodinment, said plastic foil is a

| anmi nated st r Unietoehe tehsical comgtraintt vlinflastkial wahcefacanring ﬂfé%@iﬁ]@@’ t oget her,

encl osi ng secu ity elepents such as a nted f ature
roval T oot on el pEsfiReR s e Pp b Ot ey a6 st shefhthet i
pi gnent ioo\/NP(sﬁ%étr@ee%ﬁ&Ealcﬁidh)hs\éﬁﬁeﬁ é’e?%ﬁ@édv@rdl hkfdfedMdivbters in
corrprlsmgO\/ % ng to,th eSkIEﬁ; rs(g%g me.g. US 4,838, 648;
WO 02/ 073250; ‘1hreagl@rHjRIS ¢nen B"OB%‘SC OUGhy 8219’@\?‘}“331833
Such inks can sﬁ@in@l&?hk\%ﬁ o@h;ﬁfﬂxdiﬂ:ﬂ%tr@atb&i‘ﬁé %é%l?zfedﬁhﬁprihté@at' ngs (l
covering a whol e surf ace} formof structured coatings (i.
i ndi ci a) . laminated, etc plastlc fml (such as a mono- or bi-oriented polypropylene

(PP), a polyvinylchloride (PVC), or a polyethylene-terephthalate (PET) foil),

15 to yield the required reels of security thread or stripe.

In a common embodiment, said plastic foil is metallized and/or imprinted
on a single side. The metallization may furthermore be present in the form
of indicia in positive or negative writing. In a more sophisticated

20 embodiment, said plastic foil is a laminated structure, consisting of two
foils which are laminated together, enclosing security elements such as a

printed feature and/or a metallization, between two plastie foils.

Optically variable magnetic pigment (OVMP®) and optically variable

25 magnetic inks (OVMI®) comprising OVMP® are known to the skilled
person from e.g. US 4,838,648; WO 02/073250; EP 686 675; WO
03/00801; US 6,838,166; and WO 2007/131833. Such inks can be applied
or printed in the form of plain coatings (i.e. covering a whole surface) or in

the form of structured coatings (i.e. indicia).

The optically variable pigment particles in an optically variable magnetic
coating can be oriented after printing, while the coating is still “wet”, i.e.

unhardened, through the application of an appropriate unstructured or



30 The optically variable pignment particles in an optically variable
rragnetlc coating can be oriented after printing, while the coating is still
“wet", i.e. unhardened, through the application of an appropriate
unstructured or 3 structured magnetic field, and then fixed in their
respective positions and orientationssthr ough a hardening of the coating
conposition on the substrate. Materials and technology for the orienting of
magneti c or magneti sable particles in a coating conposition, and
correspondi ng 5conbi ned printing/ magnetic orienting processes have been

di sclosed in kﬁu&nﬂéﬁnégﬁastictﬂﬁﬁa aﬁnﬁah%ﬁxedﬁ {Beif FdsRbdve mm@a@&ds -A; US
3,676,273; US 5,6 364, 68 Us 6 361 04/ 00512 2004/ 0009309;
EP- A710508, \F622H88Y “5@?8@7‘%@6&3‘-’0‘? thogS s %’é’h AHFeUs

2002/ 0160194, satsstiaed. IMmr:M@aaGQBd}ﬁtéﬁf@zoxoﬂzetdnmaagrefaxaghettwmt 10 Itens
conpri sing magﬂnetrca %/ oriented particles in a hardened aoatrng on a
transparent of?3gpg s {12 SeANS LORPASHIONy, a0 d, perrespogding: o m wo

2008/ 009369. b&mma,pr&tﬁ@ymagﬁ@t%oﬁ@ﬁn@;ﬁates@ésqueme@f dis@ssddinthe case of
security threads or stripes, In that the a seapj ess

|
repetitive pa?ﬂégﬁ79nU§I‘?€57P 856 KPat &2 %ﬁ‘?&ﬁ ?‘6‘?165}‘3}13 ﬁgngW”/r'SeH& ition
Length (per | 0g)ssaleasie MRS 80R USIRloNBOSIRIA B ddeapod besod;dia. pr ef erabl y

smal | er than of "t he banknote or securlty_docunment into
whi ch they ar @QG@@@F%@&(%PO%W@%/%@&N é/tt@rﬁ@sé@@%ﬁ@é RdUS ) there is

no need for ¢ rave or tor
Ubbs 1 681G aR Welltis W08 848dd of tHOCHE RbpIRARE!

aligning the security printing w the information
present 1®8n the thread or stripe, because the latter is continuous (wthout

j unps) - al ong iﬁéﬁF ﬁ%b{risi ﬁgxhgéx?&fl?ﬁ{ oﬁ%r%ﬂe@?ﬁrt% i r&éx)edaéoahﬁgﬁh one whol e

period of the I sen read or e1ls tually
pr esent on/rna@amhpdmnkmlmmquessmtmteageldmmrthgameg ol WOr  an

ot evi ousl y r oL PERIIBE" Allhen & GmepuliFiteotFGY B IR L REPR e ARG PO°"
coating on a sedasity Hireads @e;smpesptn iduat ﬁfeyhhestu)‘rdaeplay aiseamless repetitive
15 pattern in their elongated direction, and i) the repetition length (period) of
said pattern must be smaller than the width, preferably smaller than the
half width of the banknote or the security document into which they are

incorporated.

20 These requirements assure that i) there is no need for cutting away parts of
the security document substrate, nor for aligning the banknote or security
document printing with the information present on the thread or stripe,
because the latter is continuous (without jumps) along the security thread

or stripe, and that ii) at least one whole period of the information present

i)
h

on the thread or stripe is actually present on/in each banknote or security

document, allowing for an unambiguous authentication of the latter.

These requirements have not been previously resolved for magnetically

oriented particles in a hardened coating on a substrate.

30



The thread or stripe according to the present invention, preferably for the
i ncorporation into or onto a val ue docunent or currency substrate,
conprises a plastic foil which canies a hardened coating conpri sing
oriented magnetic or nagnetizabl e pignment particles, the orientation of

sai d pignent parades representing graphic information, and the security
thread or stripe being characterized®n that said graphic information is a
repetitive seam ess pattern of suitable repetition |ength. to"Hardened" in
t he context of the present disclosure neans that the optically variable
magnetic or W ticles are fixed in their respective
posi tions angﬂg%%é tatt gﬁgﬁgﬂ?ﬁ&‘ e coating. A "suitable repetition

| engt h" (peri @Hg thmaaher stipetabatrding tothd presenttinvertion, praterdbly, fopthef er abl y
smal l er than the half e dogumsnt into which.the thread or stripe

Wi
is to be i ncoPfsOrRration @89&9%’@0&%&% PEUmeE OF SUREPSSRPEAG gnent particl es
for enbodyi ngc@rhprz@és%;ﬂ@@ﬁdfbﬂeﬁm:}pmmas ehpﬁmheé c@aungecm&mssﬂi@ped particles,
because they 2Qor.i i.c fie how a ron unced change
hopt Chl aspaettedSraghetivet MRnGT AP RREmERT BATEEP IR PHERRECRARt | ng. Even
nor e ltor efer ?bbaﬁ? §§n&ﬁ@a@ﬁé}eﬂ t&b%sﬁaﬁﬁﬁg\g@pﬂiaﬁﬁﬁhﬁnomﬁd\t@&hmmw a
variation of re

ction or, transm ssi or, .as unctl on of their
orientation i HeMEOCHEPERGINSH %tzegﬁ%ﬁétﬁ@é %i‘éﬁéﬁ% OFBRYTIEISES f o
enbodyi ng t herfa8saEednM¥ ¥dtin @f&l@dbﬂé Fe%bixﬁoﬁ(% ng@iP| € magnetic thin-layer
interference pignents of the ADMD yer type, ‘'such as disclosed in US

4,838, 648, and of the soA/D/R/MR/D/A 7-layer type, such as disclosed in WO
02/ 0732%8 Hex h{&enéd E}‘ ?Eoﬁt@ﬁtcﬁ@hé‘ Pk 1sdl@s?(ﬁ‘%é me%ﬁ@ﬂfa%hhé’?lf’n&hfom um
uor

| ayer stan for a ectric g typre nesi um de (MyF2)
or silicon di mdﬁemmﬂcomm lﬁ@zgzaenta@m@tles:ane dinthaw cal | y ni ckel

(Ni) or iron |l oys, and R stands for
a reflector | ééjgéag{ef&gg%%%n&%ﬁ%?%m %%ﬁ)h% }Hn%hé g’ont ext of the present

di sclosure, the term"magnetic" refers to a Smaterial which is itself a
source of a TR9Y e&al:ﬁe I‘épeehgon]-em%tﬁ’e(rp@riod) means one that is smaller than the

15 width, preferably smaller than the half width of the document into which

the thread or stripe is to be incorporated.

Preferred magnetic or magnetizable pigment particles for embodying the
present inventions are plate- or needle-shaped particles, because they
20 orient well in a magnetic field and show a pronounced change in optical

aspect as a function of their orientation in the coating.

Even more preferable are optical interference pigments, which exhibit a
variation of reflection or transmission color as a function of their

orientation in the coating.

3]
o]

The most preferred pigment particles for embodying the present invention
are optically variable magnetic thin-layer interference pigments of the
A/D/M/D/A 5-lyer type, such as disclosed in US 4,838,648, and of the

30 A/D/R/M/R/D/A 7-layer type, such as disclosed in WO 02/073250.
Herein, A stands for an absorber layer, typically a chromium layer; D stands
for a dielectric layer, typically magnesium fluoride (MgF.) or silicon dioxide
(Si02); M stands for a magnetic layer, typically nickel (N1} or iron {Fe) or



"magneti zable" refers to a material which reacts to a magnetic field in the
sense of ferro- or fern-magnetism w thout being a source of it. Oiented
magneti c or magneti zabl e pignment (OVMP) particles, in the tocontext of the
present description, nmeans pignment particles which are present in the
coating in an orientation which is disfferent fromthe one they woul d adopt
as the result of a sinple printing process. "Graphic information”
means indicia, patterns, inages, and any other type 15of information which
can be visually identified. According to the present invention, graphic

i nf or mat i on i solet@d) edohaof theiradiays, agd Rhstandgfotr heeflrctensyengypicalihe
magneti c or naﬂgﬁ%iz lLe pignent particles conprised in the coating 20 In a
preferred embBUFHEHRE )t he present invention, the hardened coating is a
structured coating in the formof indicia, and is applied using an ink and

a corresponding printin rocess. .25The neti ¢-orientatjon-borne graphic
i nformation i @Wﬁ’ﬂtgf&eﬂrﬁe@ﬁfm@roémev tﬁymn{r@gnﬁet!tpdirg#eas g ¢ he
structurgd cogidtétehl wIRVEMSEselft s6@ke®f alnfagnbac GEBIISTRe hirfh Same. It is thus
possi bl e, according to the present |,nve{11t,hon, to inpart, ﬁ_}é he 30security
thread or strifpesgh ah]ief F@?‘féﬁ? aé’&‘ﬁ?‘ﬁ‘t‘y‘é EPACHY 19,2 agnetc 1‘_%)?1 ttll‘fi_ed visible
i ndicia and t Be, RERRL]-Gr @ik RRaghéRein RAERS BeRRH fukdf @igrat i on, in a single
pass on the printing machine, using a single printing ink, which 6
increases The security level of the security thread or stripe whil st
mai ntai ni ng e@)tﬂf%ﬁfe%dmg%l%iiﬁ%' %ﬁgzﬂﬁ? g{éﬁi/ent-{@@MP)?a i@es, in the
magneti c-ori entation-borne graphic in mation is’also

10 context of the present description, means pigment particles which are

present in the coating in an orientation which is different from the one they

would adopt as the result of a simple printing process.

“Graphic information” means indicia, patterns, images, and any other type

15 of information which can be visually identified.

According to the present invention, graphic information is embodied in the
coating through the orienting of the magnetic or magnetizable pigment

particles comprised in the coating.

In a preferred embodiment of the present invention, the hardened coating
is a structured coating in the form of indicia, and is applied using an ink

and a corresponding printing process.

el
th

The magnetic-orientation-borne graphic information is generally different
from the printed indicia of the structured coating; however it could also be

chosen the same.

It is thus possible, according to the present invention, to impart on the
30 security thread or stripe two different security elements, i.e. the printed
visible indicia and the magnetic-orientation-borne graphic information, in

a single pass on the printing machine, using a single printing ink, which



5machi ne-readabl e, because the particularly di sposed nmagnetic or

magneti zabl e particles in the printed and hardened coating conposition
produce or interact with magnetic fields, and their |local repartition and
orientation can thus be detected and expl oited by correspondi ng equi pnent.
10 An essential feature of the securify thread or stripe according to the
present invention is that the magnetit-orientation-borne graphic
information and, if present, the printed visible indicia, are present as an
seamnl ess repetitive pattern of suitable repetition I ength (period) al ong

t he extended i LA, 1.S0f: : I3V . s ri G ven the
constraints ig%%%%%ggga%%gﬁgggﬁﬁ??gﬁgké¥ﬂ§g%§%§f§Sﬁ@%ﬁ?@@ uring (i.e. the
subst rat e nanufautaining gnhartet peogudtionieffigierayd use (i.e. the authentication
of the security thread or stripe in automatic banking 20machi nes), security
threads or stripes nust be incorporated | engthwi se into the substrate web,
but | Ishou| ﬂ apﬂ'haWisﬁﬂe,GsSgﬁdaije-dbliﬁiﬁﬁti?f—bﬁﬂﬁ gb?ﬂiiﬁﬁ%f&'?maﬁdmi_ls_ ﬁm ge_ne(r]I al :cy .
smal l er than to and t.ypi ca of the.o r o cm ,The period of the
repetitive paﬂaéﬁﬁleéﬁ?ﬂa?@gﬂl&?ﬁﬁ“%%%‘e Q%E’é‘l?r{?' ‘ﬁ?ﬁosﬁﬁi B1a8P8BE 9* not exceed 3.5
em and even gRigaeiirdlepabicles i theitned andd Mhrdded BOatHRAWNRSEItigPr | nting of
plastic foils wifh repetitive patterng@g& optically variable magnetic ink

. al.ly A0
under the conBTQHICHOT JHeAGE Witk apgnetig 1 3shtherigéal sepaghtipr @sd par ti cul ar
production (i ofientafibAichl BusBOdRe@BI ak®ELbH cdrbespBfdipgund t hat
rotogravure (gravure) printing using a specially engraved, seanl ess gravure
cylinder is of@UgMmelke suitable printing techniques for properly
transferping an ink liquid containing magnetic or nagnetizabl e pignment
particles onto a flat plastic substrate. The rotogravure cells in the
gravure cyl i ndaressangial Fretwaed thoseperityghrgadenstripe agotdingta hepoesenti t h t he

ext ended si ze; he. | ! Iﬁq_g,n lzab [ . l.eles s which in
parti cul ar cafnﬂ%gﬁpﬁéi%g?ﬁ{?la@? ge a |thrtﬁle er ‘2@%&%@@%“@%@% delnd 50

m cronet er s aidresenhitbk pestedofisibled ndicibe nregfredentias nosedeless wepetitive si ze of at
5| east tw ce ' [+ Of igrent particles . .is.typically used.
Screen-printi hg&%‘g’?‘ﬁg“‘gh@ggﬁeégls‘mﬁ%{@’3"%‘%‘#‘@&%‘?‘@3}8 ﬁxggdg(%#‘ﬁ WL from
Stork Prignts BftheBeamityrthreddtobheripends) was found to be another suitable
printing technique for the inprinting of plastic foils with seanl ess

Given the constraints imposed by the conditions of banknote
manufacturing (i.e. the substrate manufacturing and the printing) and use
(i.e. the authentication of the security thread or stripe in automatic banking

20 machines), security threads or stripes must be incorporated lengthwise into
the substrate web, but should appear across the width of the banknote,
which is generally smaller than 10 cm, and typically of the order of 7 cm.
The period of the repetitive pattern should thus not exceed 7 cm, preferably
not exceed 3.5 ¢, and even more preferably not exceed 2 em.

P
93

The seamless imprinting of plastic foils with repetitive patterns of optically
variable magnetic ink under the constraint of such small repetition lengths

requires particular production (i.e. printing) means and techniques.

30 It was found that rotogravure (gravure) printing using a specially engraved,
seamless gravure cylinder is one of the suitable printing techniques for
properly transferring an ink liquid containing magnetic or magnetizable
pigment particles onto a flat plastic substrate. The rotogravure cells in the



torepetitive patterns of an ink containing magnetic or magnetizabl e pignent
particles under the constraint of small repetition |l engths. Al so here, a
screen nmesh size of at |east twi ce the nean di aneter of the pignent
particles is typically used. 15As a further process, flexographic printing
using Anilox roller / doctor blade inking can be used. The Anilox roller
has rotogravure cells, which neter the ink liquid onto the endl ess

fl exographic relief plate, which is a flexible typographic printing surface
which transfers the ink to the substrate to be inprinted. Flexographic
printing perf gfavareveilindef nﬁxbéna@wbgthybé large thaighsuah as otogeavigetlien si ze,
and less well in case of, pronounced e nment rtlcl whi ch do
not easily trﬁ%ﬁé‘i"f?‘?%ﬁﬁtgﬁé“%??‘ée’é %ﬁ)ﬁ@x&n B PFH fﬂtrW}F’ E“? oller, a
cel | size of 9hrtic@ﬁﬁ»tcaﬁ%¢1aké§1ﬁaﬂaga dedraset @ém?n‘nsédiﬁat@&@f@ﬁitd garticles is
typically used. In all §§§ﬁ the printin ace rmh%'ce str ctured such

as to represeRicmeesn yekpessiof theordst pkt icrpmetRr et athe

ci rcunf eFenceléaEt h& &%'rﬁ@dnr‘tﬂaﬁﬁé{ér@@ﬁ{e &Fm@ﬁt bdreicREH ©pRally 83@Qr aphi ¢
relief plate must be an exact nultiple of the repetltlon |'ength (period) of
the repetitive pattern to be pruned. 30 colored, dark, or netallized

backgr ound CO?Eﬂe@H rﬁﬁin% L{%Me%ﬂﬁgss(‘rgﬂitr* e&e&wsu@ﬁ 28BPlaliBIkoR I nted in a

previ ous, oW n separ ate ste securlty t hr ead or stripe is
to be vi evved Smrk&’gmts BE, Mm@qrcl\ﬁféleﬂanﬂﬁévaéé@u@dm nsyifablest be

applied as a ?ﬁgﬁﬂgt&ﬂ?ﬁq&%%rﬂ{gtlﬁ{g Hina P dsﬁé‘?dxﬁ%&%% aideni ng) of the

optically var e“magnetic 1 n oatl ngs na applled as .a
functi onoof t k‘@ehéwhpattalnsaﬁdnaﬁtMaluimea@etgmmme‘pz@i%mgmn@oat ings to

provide col or p%%e%run%@%et%nst%mt of small repetition lengths. Also here, a

screen mesh size of at least twice the mean diameter of the pigment

particles is typically used.

15 As a further process, flexographic printing using Anilox roller / doetor
blade inking can be used. The Anilox roller has rotogravure cells, which
meter the ink liquid onto the endless flexographic relief plate, whichis a
flexible typographic printing surface which transfers the ink to the
substrate to be imprinted. Flexographic printing performs well if the

20 pigment particles are not large in size, and less well in case of pronounced
plate-like pigment particles, which do not easily transfer from one surface
to another. For the Anilox roller, a cell size of at least twice the mean

diameter of the pigment particles is typically used.

I
G

In all cases, the printing surface must be structured such as to represent an
seamless repetitive pattern; in other words, the circumference of the
printing cylinder or of the endless flexographic relief plate must be an exact
multiple of the repetition length (period) of the repetitive pattern to be
printed.

30

In a preferred embodiment, the hardened coating comprising opiicaliy

variable magnetic or magnetizable pigment particles is associated with a



10adhesi ve coatings, to fix the thread or stripe into or onto the val ue
docunent or banknote substrate. According to a further particular

enbodi ment of the present invention, the security thread or stripe is a

| am nated thread or stripe, conprising a 15hardened coaling, produced with
an ink conprising optically variable pagnetic or magneti zabl e pi gnent
particles, which is conprised betweerf a first and a second plastic foil. In
still a further enbodi ment, the security thread or stripe according to the
20present invention is a lamnated thread or stripe obtained by |amnating

plastre foi | CaPHgh dBHESE hferifhod SREARE ot Soid BRAGRURERPRE, 0 The™™

first inprintimy.be2ipphod oaprintedinggirbeious, folledngiarsepavatd step.s havi ng
nmut ual Iy conplenmentary inprintings requires high-precision printing and
| ami nating equi pment, which provides enhanced counterfeit resistance to the
so produced t Ifithadeduritp thirepe or S@Pees Belsavibivid tHroeghliterpladtid b8, thecording to
the present ipvention, conprisi z)g th Bardened coaf i ng roduced with an ink
conpri si Ag naghet %‘llBjrc‘?i’Eﬁﬁé’P‘i‘SE PEPPedapnsechad coatings aft €al so conpri se
addi ti onal segpplidaviolfhRd haldenie) 8EARG AN Yhabl MUPn&RIakst i ng of the
| um nescent dyes and 9 pignents, of the infrared-absorbing dyes and
pignents, as well as of the netallic, magnetic, and interference pignents.
Sai d addi ti onglr®ecitfaings HRyYe Bpled By a AR LI BictelmicA MR s8RLN sai d
sane coating or In at |east one Separate coating layer. 5

needs, such as pigmented coatings to provide color and/or opacity, or

10 adhesive coatings, to fix the thread or stripe into or onto the value
document or banknote substrate.

According to a further particular embodiment of the present invention, the
security thread or stripeis a laminated thread or stripe, comprising a

15 hardened coating, produced with an ink comprising optically variable
magnetic or magnetizable pigment particles, which is comprised between a
first and a second plastic foil.

In still a further embodiment, the security thread or stripe according to the

20 present invention is a laminated thread or stripe obtained by laminating in
register a first plastic foil carrying a first imprinting onto a second plastic
foil carrying a second imprinting which is complementary to the first

imprinting.

]
431

Laminating together in register two foils having mutually complementary |
imprintings requires high-precision printing and laminating equipment,
which provides enhanced counterfeit resistance to the so produced thread

or stripe.

30 The security thread or stripe according to the present invention, comprising
the hardened coating produced with an ink comprising magnetic or
magnetizable pigment particles, may also comprise additional security
materials selected from the group consisting of the luminescent dyes and




The security thread or stripe according to the present invention may
further conprise a layer of mcro-lenses or a holographic |ayer, which

| atter may be a volune hologramor a netallized, denetallized, or partially
denetal lized (indicia) surface hologram 10 The security thread or stripe
according to the present invention nmay conprise an adhesive coating as
known in the art on at | east one of its surfaces, to provide adherence to
the security substrate. Therno-activate- able adhesives, which glue to the
paper fibers at the end of the paper 15dewatering and drying process, are

typically useqbigmeﬁth,idtbmmﬁmed—aﬁtmbmgei}es ned pigacents, tag wellns afitler  stri pe
accordi ng to th resent .inve has ri.sed |n bet ween 0.5 mMm
2nd 30 mm 1t TG BRSSO PR LS o and i
the case Iam mttadalphm@tfuahéﬁnd)reawd@h@rishdmdad@émémmmmammadt h and

wi nding themonto reels. ﬁlosed is further a method for producing a
security threQHeé?p%?tﬁcB%mF% Y#he i ncorporation into a val ue docunent or a

currency ssubstrate, conprising the steps of a) coating a plastic foil wth
a coating CO%SI tion conprising magneti magnet, zabl e pig

particl es; et shread ompétaiceorémaqt&gﬁéprefm IBV%?ttﬂ?éﬁ?Y anhqrm es in
the coating 0@0&1&3@'}3@5 i’a‘if%i‘ 6f infirb- 1éﬁ§'e9 Beh hbﬂ)%reﬁﬁﬁél ﬁ&t Wathahttér B8y be

correspondi ngly structured nmagnetic f] , such at the ori ent atl on of
sai d pi gment paeiires beloges @%@m@afb%fa%@ﬁﬁ@emwﬁ @weamllmdemqt@ #pdhar deni ng

the coating c dd AGELRoRELSt €ed nagnetic or magneti zabl e pi gment
particles, sugﬁiaasé:)tso E Olﬁg aopt| cally variable magnetic or nagnetizable

pi gnent 1particles in thel r respective posi t| ons and orientations; 5y)

opt | onal |y, PR L0 APRMIESHEEARLI AR B phaBR OB aAARCE of the

pl astic foil stic car y| ng sa ned coating
comprise an adheswe coatmg as known in the art on at least one of its

surfaces, to provide adherence to the security substrate. Thermo-activate-
able adhesives, which glue to the paper fibers at the end of the paper
15 dewatering and drying process, are typically used to this purpose.

The preferred security thread or stripe according to the present invention
has a width comprised in between 0.5 mm and 30 mm. It is obtained by
slicing the web of imprinted, coated and if the case laminated plastic foil

20 into threads of appropriate width and winding them onto reels.

Disclosed is further a method for producing a security thread or stripe for

the incorporation into a value document or a currency substrate,

12
o1

comprising the steps of
a) coating a plastic foil with a coating composition comprising
magnetic or magnetizable pigment particles;
b) orienting the magnetic or magnetizable pigment particles in
the coating on the plastic foil through the application of a
30 correspondingly structured magnetic field, such that the
orientation of said pigment particles represents graphic

information;



conprising oriented optically variable magnetic or magnetizabl e pi gnent
particles into threads or stripes; tothe nethod being characterized in that
said graphic infotation is produced using a magnetic orienting cylinder
having a repetitive seanl ess magnetic field pattern of suitable repetition
| ength. Preferred magnetic or magnetizable pignent particles to be
conprised in 15the coating conpositiéﬁ are selected fromthe plate- or
needl e- shaped particles; particularly preferred are nmagnetic optical
interference pignents, which exhibit a variation of reflection or

transm ssion col or asg,afypgcti.on of their orientaf | ' : ing; and
nost preferred are o%%ic%#?%‘bgg}g%aégggéwgﬁgﬂkﬁ%hﬁg&gﬁggﬁ%ﬁlfgggérence
pi gnents of the 5-1yer tmpmetizaklb pisn@idiastitles sdchi as toSix4h88pti6aly, and of

the 7-layer type, such as dfﬁd osed. in WD) 01%4%15’250' P ES ago;ﬁnghe pl astic

foil is preferably a po|‘§?£’r‘“‘ TR Igl‘)@mg {“ﬁﬁ* B%IITX? £8 ¥oil.

However, other plastic megmctiaé posiiondandiedehtaisonsel |, such as nono- or

bi -ori ented pol yprop enenﬁoggl, | yvi nylchl.oride, (PVC), or formstable
varietie8 of polyet hg'# erf® 5}?‘&ﬁﬁ%‘giaﬁtqdﬁﬁﬁi’%@aﬁ"&é’f‘i%q%{?n% th a coating
conposi tion conprising ng@faeé bEthemlaighsit;i zabl e pi gnent particles, followed

by orienting said pignment, 30partjcles jn the coati t hrough the
appl i cation of a cor Pbspoiig ??iaéF?gﬁi‘ﬁ’F’é’éP é?’l’r‘]’%nf"?%(mm&nd har deni ng

the printed and "ori ent empirnEaRedied BRI Wakable nfagpele 8 €p | ndustri al
operation, capable to inpart two 11 S )
magnetizable pigment particles into threads or stripes;
10 the method being characterized in that said graphic information is
produced using a magnetic orienting cylinder having a repetitive seamless

magnetic field pattern of suitable repetition length.

Preferred magnetic or magnetizable pigment particles to be comprised in

15 the coating composition are selected from the plate- or needle-shaped
particles; particularly preferred are magnetic optical interference pigments,
which exhibit a variation of reflection or transmission color as a function of
their orientation in the coating; and most preferred are optically variable
magnetic thin-layer interference pigments of the 5-lyer type, such as

20 disclosed in US 4,838,648, and of the 7-layer type, such as disclosed in WO
02/073250; see above.

The plastic foil is preferably a polyethylene-terephthalate (PET, polyester)
foil. However, other plastic materials can be used as well, such as mono- or

IS
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bi-oriented polypropylene (PP), polyvinylchloride (PVC), or form-stable
varieties of polyethylene (PE)).

Imprinting the plastic foil with a coating composition comprising magnetic
or magnetizable pigment particles, followed by orienting said pigment

30 particles in the coating through the application of a correspondingly
structured magnetic field and hardening the printed and “oriented” ink can
be performed in a one-step industrial operation, capable to impart two



i ndependent "layers of information" (printed indicia and
magneti cori entation-borne graphic information) using a single ink. The

met hod may conprise the application of nore than one printed |ayers. 5ln a
preferred enbodi nent, the nmethod conprises the additional step of: d)

appl ying a colored, dark, or rnetallijzed background coating onto the

har dened coating of step c¢) conprising the oriented optically variable
magneti c or magneti zabl e pignment particles. 10 Said background coating can
be applied by a variety of coating processes known to the skilled in the
art, such as iimgependemdlayetrsofanformiatioohipriedipdiod end thagnetdar k pi gnents or

dyes, or by high-vacuum coating wW.th tals. (preferably alum num; such

hi gh- vacuum c8g‘teflf%‘°§?%°d“ﬁa§ﬁp&‘g‘i 5}}3%4{?5)“@85’ g@cﬁ"@ by a selective
denetal | i zation step (e.g. according to Crane, US 4,652,015), so as to
produce indiciiga in the netal cpatjing. .Additipnal security. materials

Select od f rom BREIEY FHEGATIEEF HEF GiPtieRoR phPRER TR 8 PEE @ Brgnent s, of
the i nfrayed- aha@rben@d @yapdanent? i @Rl ondFiseette addittnal frepwet al | i c,
magnetic, and interfefrence. p in said same

)i gnent s n be appl.ied, either
coating or in at |easy o?f@lgggércﬁt"ée‘géé‘ﬂf’r?ﬁ“ﬁ%?@??dquk&%‘lndcppam’%r o- | enses

or a holographic layer, yib¢he REdeREd BoatRicWTBtepl) 0bRGFigN Fhe Sribitedl | | zed,
denetal lized, or partially, denetallized (indicia) surface hol ogramcan al so

be applied. An adhesi ve @¥ifallngamablg mygnetic prmageetizablepigment appl i ed on at
I east one of the surfaceg,fgfeihe plastic foil, to provide adherence to the

security
10

Said background coating can be applied by a variety of coating processes
known to the skilled in the art, such as imprinting with an ink comprising
colored or dark pigments or dyes, or by high-vacuum coating with metals
(preferably aluminum); such high-vacuum coating step may optionally be
15 followed by a selective demetallization step (e.g. according to Crane, US

4,652,015), so as to produce indicia in the metal coating.

Additional security materials selected from the group consisting of the
luminescent dyes and pigments, of the infrared-absorbing dyes and

20 pigments, as well as of the metallic, magnetic, and interference pigments
can be applied, either in said same coating or in at least one separate

coating layer.

A layer of micro-lenses or a holographic layer, which may be a volume

(]
&3]

hologram or a metallized, demetallized, or partially demetallized (indicia)

surface hologram can also be applied.
An adhesive coating as known in the art may be applied on at least one of

the surfaces of the plastic foil, to provide adherence to the security

30 substrate upon incorporation of the thread or strip into or onto the latter.

The method may further comprise the alternative or additional step of



30substrate upon incorporation of the thread or strip into or onto the

| atter. The nethod may further conprise the alternative or additional step
of 12 e) lam nating a second plastic foil onto the coated plastic foil, to
produce a |l am nated structure wherein said hardened coating conprising
oriented optically variable magnetic or magnetizabl e pignent particles is
conprised between a first and a second plastic foil. Step e) may be carried
out either in place of step d), or, alternatively, following step d). The
second plastic foil may carry a coating on the |am nation surface, such as

to facilitate the lamnatjng . onerati om, L& ticul ar . sai.d . .coati ng may be
a col ored, dark, or tgi%‘*nllz t?%"a%ﬂ?&ﬁ@ﬁ%?aﬁ%g"g?‘{ﬁé 'tha%dagecgglgﬁg%@ge}d

embodi ment OINh t hﬁ et hoctolprb@u(aa&clanﬂna‘tbﬁstr}laui‘@i«vhem&jf$di_éhaﬂieiaédﬁcopd

I nprinting, ich 1s co nmentary, to the rst r,nting on.the first
plastic foil. Conpl ement@AYPEEIHD Wgtoqeﬁéedscgﬁwﬁgyngm%ﬁﬁpﬂﬁae OMfpl etes the
first, such that both i npagmitizaple phynttREEEBER cohgRisad betveeh Wl first
information. The separate printing, of, ¢conpl enentary indicia on two foils,
which ar& to be | am nat e%‘dtozbﬁeét)ﬂ‘gglﬁsﬁc‘gﬁggt regi ster, requires

hi gh- preci sion 20printing and | am nating equi pnment, which results in
enhanced counterfeit resistance of the so produced threads or stripes. In a
preferred net AP oarayrke sgried ouheither ér plece phskem ), o, alterBativebbi nti ng of the
first plasti Cfglmng\gt%g(ﬁn i nk conprising magnetic or magnetizabl e pi gnent
particles is perforimred wth a printing process selected fromthe group
consisting of rotogravure printing using a seanl ess engraved printing
cylinder, scr 2 Wl At NG S , , ( xogr aphi c
o1 i maCust ng PR A elc it B g TATeRRRE AR MnBRA R A e B, SO e
printing surfagt facilitaie tnt minatiapoperaion.dp pattidway, pad ceating ey be he 30

oy oumt et ence b S bR BER Bl S0 o5, L eromrahi e

relief plate I's an’exat
repetitive pattern to be printed. 13

In a preferred embodiment of the method, the second plastic foil carries a
15 second imprinting, which is complementary to the first imprinting on the
first plastic foil. Complementary means that the second imprinting
completes the first, such that both imprintings only together display the full
information. The separate printing of complementary indicia on two foils,
which are to be laminated together in exact register, requires high-precision
20 printing and laminating equipment, which results in enhanced counterfeit

resistance of the so produced threads or stripes.

In a preferred method according to the present invention, the imprinting of
the first plastic foil with an ink comprising magnetic or magnetizable

25 pigment particles is performed with a printing process selected from the
group consisting of rotogravure printing using a seamless engraved printing
cylinder, screen-printing using a seamless rotary sereen, and flexographic
printing using an Anilox roller / doctor blade inking unit, wherein the
printing surface represents an seamless repetitive pattern, i.e. the

30 circumference of the printing cylinder or of the endless flexographic relief
plate is an exact multiple of the repetition length {period) of the repetitive
pattern to be printed.



In a preferred nethod according to the present invention, the orienting of
the magnetic or magneti zabl e pignent particles in the inprinted coating,
such that the orientation of said pignment particles represents graphic
information, is carried out using a magnetic orienting cylinder whose outer
S5surface is an engraved pernmanent-naggetic plate, such as disclosed in WO
2005/ 002866 and in WD 2008/ 046702. In a preferred nethod according to the
present invention, the hardening of the inprinted coating on the substrate
is carried out by a nmethod chosen infrom physical drying by evaporation of
sol vent, and, Imagtefprrefl ereibdd acaouding go the preseand imstentonyibeloriehtog pbn beam or
with UV-light., Radiation-curi as.the advant age, of a I .
i nst ant aneous ﬂ%%%?qccoitm%ﬁ?eﬁga@ﬁglg%?t pﬁfté %Sn‘gﬁhaupwgn%p@%?% magneti c
particl es fropudtedat dregiriegtation dfsaidpigniéat parciclearbpreperss graphét i s curing by
direct UV-irradiation on thedma netic orie tiﬁg ca/li?,d%r Zluch that the
orienting of THEMHAGHEET GrBEd fUbaEE 3 BASRE GRERTIS oiidel ¥BOPYG coat i ng
and the isniti ghiag i9hn heraked femhaiEneimdgnetic phité, Recloasdisclosydicarwoant | y.
After Uv-irradiation, the coatin lidifies in | ess than one second.
FroB/es

Direct UV-irr28Pa{qQz8667ndHa We %enting 20cylinder ensures thus a

maxi mum retention of the graphic information inparted in the nmagnetic

orienting steE. In the last step of the nethod (step z)), the_ web of foil
aft

so obtained i & ipﬁ%{prrydgpqth@hamq@}ng&{hqnrysqqﬁfi%gogf hargsadng ofhe t hr eads
or stripes hayhd@nh@itedbouf B iRetbfaiRsd WBRRd BuPbyFhiMbBdsen and the

security threads or stripes are wound onto reels for further use. The
secur i t ot hr e&gsn physical fipesg baavaperatingoriselanbanfmestaretepdily.«yri@st o any
type of subst . r r,%cd‘n i ) s .| L cul ar paper
30and pol yner nglggtélrag?lggqﬁsegé to?%aagg@cﬂ?frlé%gy?&s&% giea?]l 8(.:61}%%%}%? | D-
docunents, tr tesqdvantage ohan alikest énstantanepussolidification df thedwk,osed is furt her

parti ol os i n PRoHnE Bis kit Rloeheic PinRaReh) featbanBRIhE R T RO
security threads or stripes. 5The device for magnetically orienting the
magneti €5°" n@%ﬂzeeﬁzilazrgfbyl)r%ferred is curing by direct UV-irradiation on the magnetic

orienting cylinder, such that the orienting of the magnetic or magnetizable

pigment particles in the coating and the initiating of the hardening of the

coating occur concomitantly. After UV-irradiation, the coating solidifies in

less than one second. Direct UV-irradiation on the magnetic orienting

20 cylinder ensures thus a maximum retention of the graphic information

imparted in the magnetic orienting step.

In the last step of the method (step z)), the web of foil so obtained is finally
sliced into security threads or stripes, the threads or stripes having a width

1o
G

comprised in between 0.5 mm and 30 mm, and the security threads or

stripes are wound onto reels for further use.

The security threads or stripes can be incorporated into or applied onto any
type of substrates to be protected against counterfeit, in particular paper
30 and polymer substrates used to make currency, value-documents, ID-

documents, transportation tickets, or tax stamps.



pi gnent particles in the inprinted coating is a cylinder having a

magneti zed outer surface, wherein the magnetization is structured such as
to represent a repetitive seamnml ess pattern of suitable repetition |ength;
in other words, the circunference of the cylinder is an exact nultiple of
the period (repetition length) of the repetitive pattern. The magnetic
orienting cylinder can be produced by"wapping a flexible, nagnetically

i nscri bed, permanent-magnetic plate (e.g. of "Plastoferlite") around a
cylindrical support body and fixing it in such position so as to 15result

|0 2 seart esspAARL id HEIPG0EHL AR AL AL AL OURH: hiignGhy GuT or ence of

the magnetic orrenting C naghetic plate
may be an engmgeebz;%imgmnt pmgmtﬁsmtlm m;g'mtsdlcdmtag coli the lpbeseid foih WO

2005/ 002866 anddnt ng tdig7esa§ 20I n a preferred enbodi nent, the
magnetic ori eHts 8‘3 eisr‘?ﬁlélr‘y §0f 84WP%oated with a “plastic magnet”
coating, in which the seam ess repet| t| ve rragnetl zation pattern is

i nscri bed. AI,EE aatlv )énthe agf surface of th seam ess coated
cyl i nder5can ?ﬁﬁ?% & dragnetcaly. ?E’ﬁgf’?"f‘i‘?femﬁ%ﬁei“é? and magneti zed
as disclosed p n?&@t%@ﬁfb’l&(}ﬂQﬁélmﬁﬂnﬁd%a@@i@aﬁgﬁn&@ﬂiﬁﬁlg”@gneti c orienting
cyl i nder turns out . tq be of % %ch producj ng the security thread or
stripe of theM3gBe¥ed quikranriase WikaRn B BIAgBElIZIoR 1SSt eHd HsRRRg seanl ess

rotogravure cy fe@%'én@z‘i r&aeﬁﬁ@@‘s@a’%@eﬁé{ia&‘{e&‘n S SRBIICHDERESS 1epBa; 34 ed 1 n

register with the somagnetic orienting cylinder, because of fRe mechani cal
stability of ofervesdsd mmfﬁmgwaﬁﬁt hh@‘#l‘ééﬂnﬁ%mulﬂ@e[%&@ bility to

print angd ori odafreg S RE )of W&m orienting cylinder
na co

accordi ng to I hvent on nRy ad nprise permanent magnets or
el ectromagnet s di sposed i nside the cyllndrlcal support body, in order to

produce the e C .0sed IE I i cant.

Particularly %frlg grg’irlg%églbvémg é@{“ %‘i@é?a?@%&ﬁéﬁﬂ%%b&% ga e Mec anl cally hold

in positions spgheiallyimscribhé, prmanagmigeetiaplsedegooK Plagtdfetrite®n t hem
around a cylindrical support body and fixing it in such position, so as to

g

15 result in a seamless repetitive magnetization pattern around the
circumference of the magnetic orienting cylinder. The magnetized
permanent-magnetic plate may be an engraved permanent magnetic plate,
such as disclosed in WO 2005/002866 and in WO 2008/046702.

20 In a preferred embodiment, the magnetic orienting cylinder is seamless
coated with a “plastic magnet” coating, in which the seamless repetitive
magnetization pattern is inscribed. Alternatively the outer eylinder surface
of the seamless coated cylinder can be engraved with a seamless repetitive
pattern, and magnetized as disclosed in WO 2005/002866.

Such seamless coated magnetic orienting cylinder turns out to be of
advantage for producing the security thread or stripe of the present
invention when combined with a corresponding seamless rotogravure
cylinder or a searnless rotary sereen cylinder operated in register with the
30 magnetic orienting cylinder, because of the mechanical stability of the
seamless coating and the hereof resulting possibility to print and orient at

high speed.



Further disclosed is a process for producing a seanl ess coated nmagnetic
toorienting cylinder; the process being characterized by the steps of a)
coating a cylindrical support body with a polynmer material conprising a

hi gh-coercivity permanent-nmagnetic powder as a filler material and
hardeni ng the polyner material, so agsto obtain a seam ess coated cylinder;
15b) optionally rectifying the outer surface of the coated cylinder to
obtain a standard cylinder dianeter; c) nmagnetizing the outer cylinder
surface of step a) or step b) to inscribe on the cylinder a repetitive
seanl ess rragn&ﬂaie@nefg’netidoﬁahmmgcyiinz@rSa:iockimg)m t}regnaﬁdidmanalyeni ng call be

performed either. b | ying a hot, | asti.c sition and
cool i ng down @Edgg\flpﬁf%ﬁ{{;ﬂge Qzﬁmf’ glﬁﬁﬁg ASRSLY d’é tisol
precursor COWWSidé iereyhndri&e shpsott body, $1®oﬁi‘er1t@?f@!nﬁt ﬁmaf&@tsl(ﬁi,&%eﬂhe

Pl astisol. The nat er i can be hose he herrm | astic
mat eri al s whi %%QO%WW(\% feant, é%‘iq ﬁé&ggedar such as

pol yet hylsene gf ep&lrmg&%ts wﬁ%%am&xaﬁeéw@myﬁ B6Qti¢hd Wdinst She

hot - el tabl e and can be used to farnulate plastic nagnet conpositions (H. S
Gokturk et al infpgpmimpeznedis forsasmwarking baaiegBth®Bnf er ence of the Society of
Pl asti cs Engi neers, Detroit, M, May 1992; pages 491-494; Journal of

Appl i ed Pol ymer Science, Vol 50, 189t-1901, (1993)). Plastic and rubber
magnets were first disclosed in French Patent FR1135734 (M J. Dedek; 1955).

16 JP56000851/I\%n&1'éPE{§‘81895cf0q5 Bless d%ﬁ %\Qéﬁﬁl %&Ha@&fﬁﬁg‘f@%a

conposi tion on t asi s erm)p stic yam de resin. See al so H.
St abl ei no " HaotdieFeng cyletdeartbe Precssolpeing clea;'aaennedf@r therseepseii ¢ Materi al s,

Vol . 3, ed. EP. 441(:1}1@%%2 cyﬂ%ﬁéﬁl El?ﬂﬂ(ﬁ'pgof&%thﬁrﬂoﬂgn&%mﬁ 1982,

S5chapter 7, pages
comprising a high-coercivity permanent-magnetic powder as a

filler material and hardening the polymer material, so as to
obtain a seamless coated cylinder;
15 b) optionally rectifying the outer surface of the coated eylinder to
obtain a standard cylinder diameter;
¢) magnetizing the outer cylinder surface of step a) or step b) to
inscribe on the cylinder a repetitive seamless magnetic field

pattern.

Said coating and hardening can be performed either by applying a hot,
molten thermoplastic composition and cooling down to solidify the
composition, or by applying a Plastisol precursor composition and heat-

curing so as to form and solidify the Plastisol.

P
&3]

The polymer material can be chosen from the thermoplastic materials
which are commonly used to make “plastic magnets”, such as polyethylene
or a polyamide. Low Density Poly-Ethylene (LDPE) is hot-meltable and can
be used to formulate plastic magnet compositions (1.S. Gokturk et al.

30 ANTEC ’92; Annual Technical Conference of the Society of Plastics
Engineers, Detroit, M1, May 1992; pages 491-494; Journal of Applied
Polymer Science, Vol 50, 1891-1901, (1993)). Plastic and rubber magnets
were first disclosed in French Patent FR1135734 (M.J. Dedek; 1955).



The coating of the cylindrical support body can then be perfornmed, e.g. in
analogy to T. Sakai et al., Intern. Polynmer Processing, 6, 26-34 (1991),
who di scl ose a plastics nagnet manufacturing process, relying on Nylon 6 as
in the' itioplastic binder and strontium hexaferrite (SrO*6Fe203) powder of
1.1-1.2 mcroneter particle size as 3 hi gh-coercivity permanent - magneti c
filler material. Alternatively, the dat | ng of the cylindrical support body
can be performed 15according to US 3,785, 286, US 3,900, 595, and US

4,054, 685, who disclose a Plastisol coating process, using polyvinyl

chl oride (PVCypl. &ggg irt:D. @R E1pa); oG and a
stabilizer. T?.léé%f ast |1§(%I(Ekt8§%8§nsl¥}??s %g’ﬁg?ﬁcﬁ%%ﬁggﬁ%hger%%m -magneti c
filler materietmpositibnomthabasds aitbieappplasiit plyanideaesiyl Seeclsodd! support

body at tenpe eSeqf 4 . nd hay den t r res of 200C
to )2/50C. The é’?é;)ge[lﬁ’s 3?”@%%&"%3 a?@%"}?ﬁ‘%?‘aﬂeﬁ n’%@%’%&ﬁgﬁ%ﬁ@g’@%h havi ng a
t hi ckness bet Wekg, &1.F. Briwohifath)ifoitth-Hollandatuldishink respanf, 18820 3.5 WM
Exanpl es _of hi,gh-coercivit vgernanent-magnetic powder s, which are 25useful
as fillefP mat qugz,pélg%sqzﬁé Y%exaferrites” of the formula MFe' 2019, such
as strontium hexaferrite (SrO*6Fe203) or barium hexaferrite (BaO*6Fe203),

and the "hard ferrites" of the fojnula 204, such as _cobalt ferrite
(CoFe204) or HagRMAIMEST %méricai%wepﬁ sy thin b BATOTRSaS 2 iBn, as well

as their isoshfislegHiod. SakRISd gl Ui, PBInYH Pro@&ssinigy bl 38254 (1491), who
30sanariumcohalt all oys, and the rare-earth-iron- boron"al |’ oys (RE2Fet 4B,
e.g. "neodyni BitieaRABtasticRaR pRetIRINUIIFEFEE RTGEss, Selying anNYleR®d Bar e earth
ion or gom Xt ienRbldshit ¥RIdRR hnd 3BnEahHExhRRSte (SrO*6Fe.05) powder of

1.1-1.2 micrometer particle size as a high-coercivity permanent-magnetic
filler material.

Alternatively, the coating of the cylindrical support body can be performed
15 according to US 3,785,286, US 3,900,595, and US 4,054,685, who disclose
a Plastisol coating process, using polyvinyl chloride (PVC) in conjunction
with one or more plasticisers and a stabilizer. The Plastisol composition,
including the permanent-magnetic filler material, is formulated and
applied onto the cylindrical support body at temperatures of 40°C to 50°C,
20 and hardened at temperatures of 200°C to 250°C. The Plastisol coating is
applied in several layers, each having a thickness between 0.3 and 1 mm, up

to a total thickness of 2 1o 8.5 mm.

Examples of high-coercivity permanent-magnetic powders, which are

o
1

useful as filler materials, are the “hexaferrites” of the formula MFe..Oy4,
such as strontium hexaferrite (SrO*6Fe.Q3) or barium hexaferrite
(BaO*6Fe.03), and the “hard ferrites” of the formula MFe.Q,, such as
cobalt ferrite (CoFe.0,) or magnetite (Fe;0,), wherein M is a bivalent metal
ion, as well as their isostructural substitution derivatives; further the

30 samarfum-cobalt alloys, and the rare-earth-iron-boron alloys (RE.Fe.B,
e.g. “neodymium magnets” Nd.Fe,,B), wherein RE is a trivalent rare earth

jon or a mixture of trivalent rare earth ions.



17 Preferably, the high-coercivity permnent-nmagnetic powders are used in
the conposition in a denmagneti zed state, such as to prevent a nagnetic
aggl oneration of the nmagnetic powder particles. The demagneti zati on
("degaussing") of nmagnetic materials is an operation known to the skilled
5person. Preferably, a magnetizationits only applied after the conposition
is in place and hardened. The optional rectification step is a sinple
mechani cal abl ation operation on a lath. It serves to establish precise
mechani cal dinension, in order to 10provide that the circunference of the
cylinder is aBrefzmbly, mdhi'thceemivittyrp&:mmnémdm@gwiﬁpMdms drengedin of t he

repetitivemanetlzatlon. %ern The %ct ﬁ % {lzatlgn of the
cylinder surf egge 8 SYF @ PERFER %H’aﬁ’é e.g. by
a}OpI ying a rragg@bmgmioyal dfsh@ﬁﬁagneﬁdllg)w&rlpsrt&léklThéaémétlﬁmfzmmnr in )

el ectronagnet | “c an neg cal .anal o to Berr I SC re,. i nscri bing
the required gRyssinge %ﬁ!ﬁg@ﬁt@ﬂﬁm%wrﬁl% %0%&1%' k‘.}tﬂﬁy driven

el ect ronggnet b@rs@h)@ﬂéﬁerabiy, a maghdtizatipad only bpplied 4freeftles catpsyiiodisment  of

t he process, ste an 20engraving step: c) engraving the outer
surface of thi&lP ﬁ%@b‘f@'ldﬁﬁ%‘ir of step a) or step b) with a repetitive

seanl ess pattern, and magnetizing the cylinder. The engraving and
magnetization of the outer | i nder surface can be %erformad as discl osed

in WD 2005/ ooi‘beeptwrﬁﬂ&ﬁttﬁcaé%ﬁtepﬂ%smée avchgniealRbisionaPeRtiAiPusi ng
abl ative tool a?atﬁe*t‘%@xtv@gtc; és@e{ﬁﬁsﬂg,r@&%e&&man 8irfiéhsiBRE iRBided ko @bl at i on

tool s, gaseous or liquid tron tools, and | aser ablation tools. 30

18 obl i gae di praideiet Wetwcﬂé‘sfp‘@@?e @ﬁjﬁhﬁﬁﬁhmﬂ%@éﬁx@bme obtheeven in
directions w *)E&lx@d é?g eydd l'éﬂgtrh&%f'{}feax% exggq?eggg%%ggco _magneti zation of

t he outer surtace urther?mre Ined with the
di sposition of magnets |nS|de t he cyllndrlcal support

The structured magnetization of the cylinder surface can be performed as

known to the skilled person, e.g. by applying a magnetic stylus according to
15 US 3,011,436 (Berry) or in electromagnetic and mechanical analogy to

Berry’s disclosure, by inseribing the required repetitive magnetization

pattern with a mechanically driven electromagnetic stylus.

In a particularly preferred embodiment of the process, step ¢ comprises an
20 engraving step:
¢) engraving the outer surface of the coated cylinder of step a) or step
b) with a repetitive seamless pattern, and magnetizing the

cylinder.

(=)
tn

The engraving and magnetization of the outer cylinder surface can be
performed as disclosed in WO 2005/002866. In particular, the engraving
can be performed using ablative tools selected from the group comprising
mechanical ablation tools, gaseous or liquid jet ablation tools, and laser
ablation tools.

30

The magnetization can be applied before or after the engraving step.
Magnetic fields orthogonal to the cylinder surface, as well as fields in



body, as disclosed in WO 2008/ 046702; said magnets nmay further be pernmanent
magnets or el ectronagnets. The invention is now further explained with
reference to the figures and to exenplary enbodi nents. Description of the
figures Fig. itschematically depicts the cross-section of a first

enbodi ment of a security thread or fqjl according to the present invention;
I sFig. 2:schematically depicts the cﬂ%ss-section of a second enbodi nent of
a security thread or foil according to the present invention; Fig.
3:schematically depicts the cross-section of a third enbodi nent of .a

security threagar. §:0i kL ac ' ( a ) L d-on; a: 20F]

4: schemati cal ?@1@%&1@%@0@%%ﬁ’gg%cégocﬁggxﬂ%ﬁgﬂ#f%ﬁéﬁQ%érgggcﬁn?ﬁgﬁt)ﬂ%f a
security thr ewithor theaiylindecsm ticeaydetadpplied.esent i nvention; In Fig. i to
Fig. 4, the different |ayers are as follows: ia: Polyethyl ene terephthal ate
(PET) film 252a: Ink [ayer containing nmagnetically oriented pignents 3a:

Bl ack ink | ay®he dsgnWiidteniofkhé ayer sindacef thwlindecmhe Sirviserhayebs
5 combined with the disposition of magnets inside the cylindrical support
body, as disclosed in WO 2008/046702; said magnets may further be

permanent magnets or electromagnets.

The invention is now further explained with reference to the figures and to
10 exemplary embodiments.

Description of the figures
Fig. 12 schematically depicts the cross-section of a first embodiment
of a security thread or foil according to the present invention;
15 Fig. 2: schematically depicts the cross-section of a second
embodiment of a security thread or foil according to the
present invention;
Fig. 3: schematically depicts the cross-section of a third embodiment
of a security thread or foil according to the present invention;
20 Fig. 4: schematically depicts the cross-section of a fourth
embodiment of a security thread or foil according to the
present invention;
In Fig. 1 to Fig. 4, the different layers are as follows:
1a: Polyethylene terephthalate (PET) film
25 2a: Ink layer containing magnetically oriented pigments
3a: Black ink layer
4a: White ink layer
5a, ¢: Thermo-adhesive layers
s5b: Lamination-adhesive layer

30 6a: Invisible fluorescent ink layer




-~

5b: Lam nation-adhesive |ayer 306a: Invisible fluorescent ink |ayer 19
Fig. 5:Schematic view of a dedicated foil web printing press for producing
security threads and stripes according to the present invention.
Description of the different machine parts: 5Si: Screen printing unit &,

2, 3. Gravure printing units M R Magnetic orienting units (cylinders) The
magnetic orienting can be produced on one or the other of these cylinders,
dependi ng upon which printing unit is used tofor applying the ink
conprising the magnetic or magnetizable particles. H, 2, 3, 4: Hot-air
dryer units UFig25: 3, 4Schignaticyw ofd dedigated fadlwetuprintingpress foa sanpl e of

the web produced in examgufihhellfty 8add Afd QBpRY LE67ENg to the
present invention.
Description of the different machine parts:
5 S1: Screen printing unit
G1, 2, 3: Gravure printing units
M, R: Magnetic orienting units (cylinders)
The magnetic orienting can be produced on one or the other
of these cylinders, depending upon which printing unit is used
10 for applying the ink comprising the magnetic or magnetizable
particles.
Ha, 2, 3, 4: Hot-air dryer units
Uy, 2, 3, 4: UV dryer units

15 Fig. 6A: Face view of a sample of the web produced in example 1

(before the slicing process)

Fig. 6B: Banknote specimen printed on a substrate carrying a window

thread produced according to example 1



Fi g. 6B: Banknote specinmen printed on a substrate carrying a w ndow t hread
produced according to exanple 20 Exanple 1 e first exanple, the
description of an optically variable magnetic security thread according to
the present invention is given. The security thread has a schematic
cross-section as described in Fig. 1.2 It can be 5produced by inprinting a
plastic foil on a dedicated printing %ress, such as is schematically
depicted in Fig. 5, conmbining gravure (GlL, & and G3), screen (Si)
printing, and magnetic orienting (M R) units, and slicing the inprinted
foil, accordiﬁ%ahg%fema follow ng steps: a) A 15 itti thick PET film(la) is
inprinted on the reen printing unit (Si) with a UV curing ink containing
optical | y var lmthedinsherample, the dasomiptioglofipe opedlly asiatilespagistid i n Exanpl e 2
(base fornul a . 1 I Ls . h to deposit a
dry ink | ayerg%c?](w’tt%rg%?géﬁ?éggﬁ?thFﬁge?eﬁ%g'ﬁi%?h%??%g%Q%ﬁgﬁﬁ?’nk | ayer is
exposed to ththreadihed & schHeheltiderods-sebidormagdetribecdin Bigt atliom byl i nder (M.
This cylinder_has a mm t.hi.ck magnet.i.c coat i.n f _pol yethyl ene conpri sing
75 weok of st r BREHGH RE P HPHE 8 PIpHE [l 8 Qedirted r R Rt SRBGRt I ng | 5
rlnag neti Z_eg Wi is&cﬁexh@ﬁ%al@?e@ﬁﬁé&mmt‘)igf satdrebsinfig gigm?@(ﬁﬁ,i{l}iﬁiﬁd'(}g),t hg for m3of
.5 nm wi de tracks; e di stance between tracks same ,pol ari ei ng
mm and the afgFe" @%&Pr’flﬁégft%"gc‘%g%“tcr?ﬂeégﬁém’38“{“&% andis P‘inﬁéf‘éi rection
bei ng of 45. itherigRdifeRl dc¥ordiid @he fSIRGARE biep@i gments conprised in the

printed ink are hereby oriented and a specific graphic information pattern
i s produced in t¥i & 15aysithick PET fHm @abigdmprintgdon the scregs prigingditibr dened as

t he web_passes und i -H ﬁgg}- M HE{ : relnits. b) A

sol vent ‘Based bl acsé})haangf%@r@%lh‘kgger |lég§?1en g%%l?egq%%@fm he oriented
and cured magnet i c pigrkentaylayer 2] asglestngbddon|Exainple g(lasefernprlahef ng unit G .
The ink | ayer is dgf it HRat.ail .d r It . qr e cylinder
i s chosen such as Mﬁ%é"é‘lﬂﬁlgggé‘ﬁ’ féesgaehﬁg%%%g{r%ho S%fp té%fg??}g&e A

sol vent based whi t ayenbf {yipiiadly 18 ain. The fieshlyapilte® ('weydink heebisack ink on

the follow n ravure printjing uni and dried with the hot
99 expos%d to the glagnet%c t%ds g'f the magneuv\é orientat?on cylinder

15 (M). This cylinder has a 2 mm thick magnetic coating of
polyethylene comprising 75 wi% of strontium hexaferrite. The
surface of this magnetic coating is magnetized with a helical pattern
of alternating polarities in the form of 1.5 mm wide tracks; the
distance between tracks of same polarity being 3 mm, and the angle

20 of the tracks with respect to the printing direction being of 45°. The
optically variable magnetic pigments comprised in the printed ink
are hereby oriented and a specific graphic information pattern is
produced in this layer, such as shown in Fig. 6A. The ink is
hardened as the web passes under the hot air (H1) and the UV (U1)

25 dryer units.

b} A solvent based black ink (layer 3a) layer is then applied over the
oriented and cured magnetic ink layer, using the following gravure
printing unit G1. The ink layer is dried with the hot air dryer unit
Ha. The gravure cylinder is chosen such as to deposit a dried ink

30 layer of typically 3 um.

c) A solvent based white ink (layer 4a) is then applied over the black

ink on the following gravure printing unit G2 and dried with the hot



21 air dryer unit H3. The gravure cylinder is chosen.in such a way as to
deposit a dried ink layer of typically 3 pm d) A solvent based

t her no- adhesi ve | ayer (5c) is then applied over the white ink on the
following gravure printing unit G3 and dried with the hot air dryer unit

H4. The gravure cylinder is chosen inisuch a way as to deposit an adhesive
| ayer of typically 4 p.m Care nust be taken to ensure that the tenperature
of the web stays below the activation tenperature of the adhesive. e) In an
additional pass in the press, a solvent based therno-adhesive tolayer (5a)
is applied on the atihdwyesuniéH3 ThhgravETe €ilinder ischagentihsugh anayaspe i nti ng

unit G3, and dried with the hot, air er unit H4. The gravure cylinder is
chosen in such a mé@pgﬁt?grlﬁagg%%’era#%@ﬁ@&%%%ayer of typically 4 pm
Cﬁre must be takBn Awleaﬁ%a&d?aﬁﬁb%dﬁﬁﬁ@w&t(?episﬁlﬁeﬁ di;g)li@eb)]ystaxfeis be: ow ;
the activation tenperature 150 e adhesi ve, The web . is finally slice
into 3 nmwide t hré&HE‘?}n@W&ﬁegﬁfWﬁﬁ%W‘@ PW‘@WBFGﬁﬁBér‘%@ﬂaﬁ“ﬁbn as

wi ndow-t r ead i nt 0 (REhbOAr BARLANRIEM MH:rRARE Cylkfliel ishob&eid@RAR Production
process). 20Fig. 613 shows a banknote specinen printed on a substrate

carrying a w ndow taveado gepericardhesiedsier BEYPHEEY d LIELRRPIBISEDE n t he
second exanpl e, th"tal?e%%%.‘n@ﬁf&ﬁaﬁcfhe%exﬁg&téwe%fftﬁﬁ W stﬁ?%l{)@!t?@ an 25
optically variable nmagnetic in ayer between two plastic foils is given.
The security threadctiegtion teotpenattireofdhogdhesisgt i on as depicted in Fig. 2.

The first part, goO e I ' 43, i c tng to the
sequence a) to ce)c) gg%?:lr ﬁgggoniaﬁgﬁngfeeéﬁ%gﬁg S@&%@%&&g@gg& 5@1‘%”% 12 um
thick PE® fil m (| a)ayes (smedapplicd] aacthe @othdrivédeld thaPET ifibm, tging dduice t he
overal | thickness of the 30f.i nal.structure.. The.fi,rst. part consisting of
Cayers |5 to aais khencpaArRacl tohog e HEms e e BikerafRhB o ' Bn 6 um
thick PET film (i bjThegeéinade evliften igichosei i suchlaamynatiodepesthasi ve | ayer

5b). This lam nati d I t b treth t
o T LA Mt o O Pl S bRk NG £YS o

the temperature of the web stays below the activation temperature
15 of the adhesive.
f) 'The web is finally sliced into 3 mm wide threads, which are put onto
reels for incorporation as window-thread into cotton based security

paper (during the paper production process).

20 Fig. 6B shows a banknote specimen printed on a substrate carrying a

window thread produced as described above.

Example 2
In the second example, the description of a security thread comprising an
25 optically variable magnetic ink layer between two plastic foils is given. The
security thread has a schematic cross-section as depicted in Fig. 2. The first
part, composed of layers 1a to 4a, is produced according to the sequence a)
to ¢) described in the previous example, except that a 12 um thick PET film
(1a) is used in place of the 15 um film, to reduce the overall thickness of the
30 final structure. The first part consisting of layers 1a to 4a is then laminated
onto a second part consisting of an 8 um thick PET film (1b) coated with a 4
um thick lamination adhesive layer (5b). This lamination adhesive is a

solvent based polyutrethane system deposited onto the second PET film



(I'b) by gravure printing. In the final step, therno-adhesive |ayers (5a and >
5c) are applied on each side of the lam nate by gravure printing (dry
deposit of typically 4 um. 5The web is finally sliced into 3 nm w de

t hreads, which are put onto reels, to be incorporated as w ndowthread
during the production of cotton basequecurity paper. Exanple 3 In the
third exanple, the description of an 6ptical|y vari abl e magnetic security
t hread conbi ning | um nescence properties is given. The security thread has
a schematic cross-section as depicted in Fig. 3. The security thread is

produced in theg,sar W 1§ scriped. 1 pt that a
fl uorescent sgﬁ)\)ggtgpﬁg\gggngﬁg%% etﬁlgﬁﬁlgf%%#ﬂ%g% Q?@?gg%’%@%{?ﬁﬁsﬁf onto the
PET fi hn. Thesgraeappliedén patdrsidsofihe keninatediy gravire piepogi(tdredetosid i nk

| ayer of typicgall pm_The fluorescent pigment nust be chosen such as to
wi t hst and theﬂgﬂgc hérﬁm)fher mal treatnent occurring during the

i ncorporation of the thread into the security substrate. Its |ight

scattering should furth e Low when incorporated . into the ink matrix, for
not to 2enegaﬁl%~1 1$ﬁﬂ@i}f@%@éwwmﬁbW@ﬁttﬁﬁaﬁs,ﬁn@wrem@m%& A sol vent
based ink for M@Mc@?&%ﬁ%%ﬂ&m@%@a& Lok Wte S8d88R0x blodRioNlased

Pol yur et hane (PU)_ and pol yvinyl butyral (PVB) resins fulfills these

requi renent s. STHENBEPETs finally sliced into 3 nmw de threads, which is
put onto reels for 25incorporation as a wi ndowthread during the production
of cotton based security paper. Further to the optical color-shifting
effect, this Examgpleshows a yell ow | um nescence under a 366 mu W
excitati,qQn. . 4 30) QuLth . . Lot of an

opti cal I138/ valrzlﬁgmyetﬁ#;&geﬁ% i}(lzé’?%f é&giél@g?%?ﬁgp{)gn@;g%%g@gma%lhh@gnti on is

gi ven. The sesemiityilfread cérabininglunsimedcenceaproperiiee it given. Thedepirityed i n Fi g.

4 oo TOLl T pt N £0RGeOLHAY 4oiSH SPBeribiod T . 4oTRE LRGN B2l e 1

pind

The web is fi
thread is produced in the same was as the one described in Example 1,

except that a fluorescent solvent based gravure ink layer (6a) is applied first

15 onto the PET film. The gravure cylinder is chosen such as to deposit a dried
ink layer of typically 2 um. The fluorescent pigment must be chosen such as
to withstand the subsequent thermal treatment occurring during the
incorporation of the thread into the security substrate. Its light scattering
should further be low when incorporated into the ink matrix, for not to

20 negatively interfere with the optical effect layer (2a). A solvent based ink
formulation comprising 3% of Lumilux CD 382 (Honeywell), Polyurethane
(PU) and polyvinylbutyral (PVB) resins fulfills these requirements.

The web is finally sliced into 3 mm wide threads, which is put onto reels for
25 incorporation as a window-thread during the production of cotton based
security paper. Further to the optical color-shifting effect, this thread shows

a yellow luminescence under a 366 nm UV excitation.

Example 4

30 In the fourth example, the description of an optically variable magnetic foil
according to the present invention is given. The security foil has a
schematic cross-section as depicted in Fig. 4. The foil is produced
according to steps a) to d) described in Example 1. The web is finally sliced



into 8 nrmwi de foil stripes, which can be hot-stanped onto reels of
security substrate. Exanple 5 5This exanpl e describes the sane thread as
described in exanple 1, but produced with an alternative printing method.
The dedi cated press as schematically depicted in Fig. 5 is used in an
alternative configuration, in which the magnetic orientation is perforned
using cylinder R In this case, the ink |ayer containing magnetically
orientable pignents is applied by the togravure printing unit G and is
hardened as the web passes under the hot air (H) and the UV (151) dryer
units. The i nknto$ preyileddil avimssdivhigh cen be hotrbtaniped oRito tdelscof seerrétyanpl e 2
of WO 2007/13§8§%ﬁm§n adequate gravure cylinder nust be used in order to
reach a typic F20r9"8d i nk t hi ckness of 18 gm The subsequent | ayers are
applied in further steps using the 15gravure units & and G3. 24 d ains
| . Thread or ﬁirigehﬁ§referably for the incorporation into or onto a

val ue- docunen R ency substrate, conprising a first plastic 5foi

whi ch canri es Taiswatdphedesetibéd thg semrphicaidng desdriteied exmgpleti| butor

magneti zabl e pi n rticles, .the,orientation of said,pignent particles
representing 5?%{5???@“5 Bt rp%‘ﬁ‘,’eRrﬁgl%@ﬁﬁl@y%ﬁﬁ%‘iﬂatﬁq%ﬁ%ﬁaﬁe bei ng
char act eri zed stenidtadhllp déslc@dan f!h% 4 Rfzeddd bR Bltéhadivé Rdigukatich, sean ess
pattern of sui Hg%l{ﬁ% 10repetition ength. 2. Security thrgfd_ or stripe
according to &b f,mwpepﬁe%@panﬁ%@?@rmd&ﬁ%@%@@ﬁ% nethis @ent
particles aregdRkeayer cOmMatilife ﬁfa‘gﬁé‘ﬁé‘a%?%rﬁzhtﬂge ﬁ%n{e*ﬂ@s RRppEed byear i abl e

magneti c thin-layer "15interference pighents. ecurity thread or stripe
accordi g to BFYUEE PUNERgHEMIL Gleng is aphasiegvebpaseesaindes e e i s a

structured cogfiRg) hid e e dfyet BfLE TRe ink is prepared according to
formulation 2b given in example 2 of WO 2007/131833. An adequate
gravure cylinder must be used in order to reach a typical dried ink thickness
of 18 um. The subsequent layers are applied in further steps using the

15 gravure units G2 and G3.



20 4. Security thread or stripe according to one of clains 1 to 3, wherein
sai d hardened coating is conprised between a first and a second plastic
foil. 255. Security thread or stripe according to one of clains 1 to 4,
wherein the security thread or stripe is a |lamnated thread or stri pe,
obtained by lamnating in register said first plastic foil carrying a first
inprinting onto a second plastic foil carrying a second inprinting
conplenmentary to the first inprinting. 30 25 magnetizabl e pi gnent
particles conprises additional securrty materials selected fromthe group
consi sting of the lum nescent dyes ?ﬂd pi gnents, the infrared-absorbing
dyes and pigments, and the netal | ic=#¥¥netic, and interference pignments. 5
7. Security thread or stripe according to one of clains Ito 6, wherein the
security thread or_strjpe conprises additional security materials selected
fromthe group cbnkiead Gigtripe. Rrpisraplyfpribe cAtronfies inkher Pighent s, the

i nfrared-absor bi ngy e caRtht L0 BTN bibstr@l LombAsiRBS At higsticmgnetic, and
interference pignents conprised Iin at | east one separate coating |ayer. S.

Security thread orfodtwhighecarivs ehdidagedicoatingeconiprisihgpmentdd to 7, wherein the

security thread or rl: i I Of icro-lenses or a
hol ographi c | ayer %E Sg€§8£%%%ﬁ?%ﬁg%%§%%ﬁéﬁﬁgrg%%ﬁﬁg%%h the netallized,

denetal | i zed, or pakhﬁghhypd@nhsamhsmemg@kmdk@ﬁ@ﬁmﬂbnﬁa@e hplograns. 9.
Met hod for produci ”ﬁqrﬁg?ﬁer%a%@{gh’fig%Eé}%ﬁ%{%ﬁ%ﬁ%ﬁﬁ tlfnaﬁrsaitdhe 20i ncor porati on

into a val ue docun®
graphic information is a repetitive seamless pattern of suitable

10 repetition length.

2. Security thread or stripe according to claim 1, wherein said
magnetic or magnetizable pigment particles are chosen from the
group consisting of the optically variable magnetic thin-layer

15 interference pigments.

3. Security thread or stripe according to one of claims 1 to 2,
wherein said hardened coating is a structured coating in the form
of indicia.

20

4. Security thread or stripe according to one of claims 1 to 3,

wherein said hardened coating is comprised between a first and

a second plastic foil.

25 5. Security thread or stripe according to one of claims 1 to 4,
wherein the security thread or stripe is a laminated thread or
stripe, obtained by laminating in register said first plastic foil
carrying a first imprinting onto a second plastic foil carrying a
second imprinting complementary to the first imprinting.

30

6. Security thread or stripe according to one of claims 1 to 5,

wherein said hardened coating comprising magnetic or



conprising the steps of a) coating a plastic foil with a coating
conposition conprising nmagnetic or nmagnetizabl e pignment particles, so as to
forma first inprinting; 25b) orienting the magnetic or nagnetizable

pi gment particles in the coating on the plastic foil through the
application of a correspondingly structured nmagnetic field, such that the
orientation of said pignent particles represents graphic information; 30c)
hardeni ng the coating conprising thesoriented magnetic or magneti zabl e

pi gment particles, such as to fix the optically 26 variable magnetic or
magneti zabl e pi gneﬂlfaglfbﬁkéﬂl@}bxg&eﬁt@aﬂi@%is Eoh@sResdditanesirty ons and
orientations; y) optignally an adhesi v coatl ng on at | east one
surface of the pl a%?eﬁaﬁé‘?l?“tecgfp()m é}lelgé‘?%gfoflﬁ%‘nﬁlo theilymipgieentear ryi ng sai d

hardened coating cgyRiLhé @Hneﬁtﬁ'tﬁ@ﬁ)ﬁ@ree%éo%héHye‘é%ﬁdl ﬁilg}n%ntémgnetl c or
magnet i zabl e pi gnment icles into threads or stripes; the method being

characterized in tmtﬁ@s@ﬁ@”@r@weécﬂaﬁﬂm{mfinéﬁpig@epﬁsoduced usi ng a magnetic
orienting gylinder 10having a repetitive seam ess magnetic field pattern of
suitable repetition I ength. 10. Method according to claim9, wherein said
magneti ¢ or magnét Peabityehsrdoewtitiperacdriliok ésorerad ckioskte G.rom t he group

15consi sting of t he r@m t easleLIYrity rea%bolr %tr{gg‘ cr)]rg];[)rlls%s gdqdltlonlaf’iyer
security materials selected from the group consisting of the
luminescent dyes and pigments, the infrared-absorbing dyes and
10 pigments, and the metallic, magnetic, and interference pigments

comprised in at least one separate coating layer.

8. Security thread or stripe according to one of claims 1 to 7,
wherein the security thread or stripe further comprises a layer of
15 micro-lenses or a holographic layer selected from the volume
holograms and the metallized, demetallized, or partially

demetallized (indicia) surface holograms.

e

Method for producing a security thread or stripe for the
20 incorporation into a value document or a currency substrate,
comprising the steps of
a) coating a plastic foil with a coating composition comprising
magnetic or magnetizable pigment particles, so as to form a
first imprinting;

25 b) orienting the magnetic or magnetizable pigment particles in
the coating on the plastic foil through the application of a
correspondingly structured magnetic field, such that the
orientation of said pigment particles represents graphic
information;

30 ¢) hardening the coating comprising the oriented magnetic or

magnetizable pigment particles, such as to fix the optically



interference pignents. 11. Method according to one of clains 9 to 10,
wherein additional security materials selected fromthe group consisting of
t he 20l um nescent dyes and pignents, of the infrared-absorbing dyes and
pignents, as well as of the netallic, nmagnetic, and interference pignents
are applied in at | east one separate coating |ayer. 2512. Method according
to one of clains 9 to 11, wherein a further |ayer of mcro-lenses or a

hol ographi c | ayer selected fromthe_yol unme hol ograns and the netallized,
denetal lized, or partially denetall izged (indicia) surface holograns is
applied. 3013. Method according to one of clains 9 ‘to,l ,. conprising the
addi ti onal step of @?%7ma&ﬁt &F MgNeRzanieIFHeN PALICICE IXBFYf  ont o t he coat ed

first plastic foil, kgettivePdsifion dnaBlifhiRels;structure wherein said hardened
coating conprising oriented magnetic or magneti zable pignent particles is

conpri sed between Ya&ptorally gpplsing ap adhesive eaptipg esatileastggiel .~ 14. Met hod
according to claim ]s%rfaé'm)ef'ﬂ?é;ﬂasrti gipecond plastic foil carries a second
inprinting conplenmentary to the first inprinting on the first plastic foil.
10 15. Method accondlicigg the pbasiec Bl cefrgingrsai®hardentd coather ei n the i nprinting

operation is perforngd wiitb a Bfang v%‘%%bﬂg%agﬁ%ki%‘%} ed fromthe group
consi sting of rotogravure printing usrng a seam ess engraved printing

cyl i nder, screen- primignagzabikeipignent phtdeninebreadstoastyipsgr een, and
f1'exographic pri ntt'hg gle"ffx%id %glné Qflzlrgé(terized in that said graphic
information is produced using a magnetic orienting cylinder
10 having a repetitive seamless magnetic field pattern of suitable

repetition length.

10. Method according to claim 9, wherein said magnetic or
magnetizable pigment particles are chosen from the group
15 consisting of the optically variable magnetic thin-layer

interference pigments.

11. Method according to one of claims 9 to 10, wherein additional
security materials selected from the group consisting of the
20 luminescent dyes and pigments, of the infrared-absorbing dyes
and pigments, as well as of the metallic, magnetic, and
interference pigments are applied in at least one separate coating

layer.

25 12. Method according to one of claims 9 to 11, wherein a further
layer of micro-lenses or a holographic layer selected from the
volume holograms and the metallized, demetallized, or partially

demetallized (indicia) surface holograms is applied.

30 13. Method according to one of claims 9 to 12, comprising the

additional step of




roller! doctor blade inking. 16. Use of a security thread or stripe
according to one of clains | to 8 in or on a paper or polynmer substrate for
maki ng currency, 20val ue-docunents, |D-docunments, transportation tickets,
and tax stanps. 17. Magnetic orienting cylinder for producing a security
thread or stripe according to one of clains Ito 8 through the orienting of
25magnetic or magneti zabl e pignent particles in a coating by the
application of a correspondingly stractured magnetic field, such that the
orientation of said pignent particles represents repetitive seanl ess

graphi c i nformatiog) kmisthi abdcend gpgicifbdil omo kirnghtbd fishplaart eri zed in that
the cylinder conprises a flexible, 30magnetically inscrib

. . d,
per manent - magnet i ¢ ploHt @ PrgUSHH ‘%W&“&r%‘v}qeﬁ‘ﬂ?ql%%rd%gport body, so as

to result in a seam @afing &MprBRELILAYEMIBRAEH daddegbRat tern around the
circunference of the magnetic orienting cylinder. 18. Magnetic orienting

cyl i nder accordi ng t@g@pyipaiticies isgeepeped befreces paigrfsstiapdd per manent - magneti ¢
plate is ag engraved;.p&{{RAGPEmInetic plate. 19. Magnetic orienting
cylinder for producing a security thread or stripe according to one of
claims Ito 8 through the orienting of 10magnetic or magneti zabl e pi gnent

particles In a ?9@&%@&%#2%@0%@@ %%PJiM%t\!vﬁ’e@eiR}hease& Y ?a%ﬁ’@f&ﬂ' ngly structured
magnetic field, suc a orientation of sal Blgnen particles
represents repetitéandesscsamndsmpgitagltompicnieotaryab itl@firaf sui t abl e repetition
| engt h, characterized. i.n thﬁg t he lequer is seanl ess coated
imprinting on the first plastic foil.
10
15. Method according to one of claims 9 to 14, wherein the
imprinting operation is performed with a printing method
selected from the group consisting of rotogravure printing using
a seamless engraved printing cylinder, screen-printing using a
15 seamless rotary screen, and flexographic printing using Anilox

roller / doctor blade inking.

16. Use of a security thread or stripe according to one of claims 1 to
8 in or on a paper or polymer substrate for making currency,
20 value-documents, ID-documents, transportation tickets, and tax

stamps.

17. Magnetic orienting cylinder for producing a security thread or

stripe according to one of claims 1 to 8 through the orienting of
25 magnetic or magnetizable pigment particles in a coating by the

application of a correspondingly structured magnetic field, such

that the orientation of said pigment particles represents

repetitive seamless graphic information of suitable repetition

length, characterized in that the cylinder comprises a flexible,
30 magnetically inscribed, permanent-magnetic plate, wrapped

around a cylindrical support body, so as to result in a seamless



15with a "plastic magnet" coating in which the seamnl ess repetitive

magneti zation pattern is inscribed. 20. Magnetic orienting cylinder
according to claim 19, wherein the outer cylinder surface is engraved and
magnetized. 20 21. Process for producing a nmagnetic orienting cylinder for
produci ng a security thread or stripe according to one of clains 1 to 8,
having a repetitive seanl ess magnetic field pattern of suitable repetition
| engt h, the process being characterized by 25the steps of a) coating a
cylindrical support body with a polﬁﬁer material conprising a

hi gh-coercivity pernanent-ng%netic owder a filler erial and

har deni ng t he pol ViTRFItigmagnetzatinpatiern appugd theicjeumiereneef S | i nder: 30b)

optionally rectifymagwﬁbgﬁgmmgaﬂﬁugtace of the coated cylinder to obtain a
standard cyli nder dianeter; 9 c) magnetizing the outer cylinder surface

of step a) or step b) to inscribe on the cylinder a repetitive seaniess
magnetic field p@ﬁl%@%rﬂttic éﬁa'ltingrc i 1Sac%&fa91rg% Bidint 97, WHereR th€! @l M 21, wherein

t he process step ¢ onprises-ah engraving step: c) engraving the outer
surface of5the coaneghetizddipetieanenifmagnefic pljte dy anstngraverd peningent r epetiti ve
seani ess pattern, and p@gpgtizing the cylinder. 10 23. Use of a seanless
. . . agnetl datc. . H
magneti c orienting d% I'nder according to one of clainms 17 to 20 for
orienting optically variable magnetic or magnetizable pignent particles in
2 unhar dened cont | iunchShedlgtyhites B bRALal! Oiheshy Bbsh  oent particles
stripe according to one of claims 1 to 8 through the orienting of
10 magnetic or magnetizable pigment particles in a coating by the
application of a correspondingly structured magnetic field, such
that the orientation of said pigment particles represents
repetitive seamless graphic information of suitable repetition
length, characterized in that the cylinder is seamless coated
15 with a "plastic magnet" coating in which the seamless repetitive

magnetization pattern is inscribed.

20. Magnetic orienting cylinder according to claim 19, wherein the
outer cylinder surface is engraved and magnetized.
20
21. Process for producing a magnetic orienting cylinder for
producing a security thread or stripe according to one of claims
1 to 8, having a repetitive seamless magnetic field pattern of
suitable repetition length, the process being characterized by
25 the steps of
a) coating a cylindrical support body with a polymer material
comprising a high-coercivity permanent-magnetic powder
as a filler material and hardening the polymer material, so
as to obtain a coated cylinder;
30 b) optionally rectifying the outer surface of the coated cylinder

to obtain a standard cylinder diameter;



15information in the formof a repetitive seam ess pattern of suitable
repetition | ength.

29

¢) magnetizing the outer cylinder surface of step a) or step b)
to inscribe on the cylinder a repetitive seamless magnetic

field pattern.

5 22. Process according to one of claim 21, wherein the process step ¢)
comprises an engraving step:
¢) engraving the outer surface of the coated cylinder of step a)
or step b) with a repetitive seamless pattern, and

magnetizing the cylinder.

10
23. Use of a seamless magnetic orienting cylinder according to one
of claims 17 to 20 for orienting optically variable magnetic or
magnetizable pigment particles in a unhardened coating, such
that the orientation of said pigment particles represents graphic
15 information in the form of a repetitive seamless pattern of

suitable repetition length.



