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 iwoeentiomn27s in the field of security threads oPCIEPR@E®s314® be
incorporated into or onto val ue-docunent or currency substrates. It

di scl oses a security thread or stripe conprising features inplenented io
through a particular orientation of magnetic or magnetizabl e pi gnent
particles, in particular optically variable pignent particles, in a coating
conprised on said thread or stripe, as well as a nmethod and a device for
producing such thread or strl pe 15 Technl caI backround Securlty t hr eads
enbedded i n Secuiy fadl Stripg,eon 15 () He danagnetye paRteles cj ent
nmeans for the prot t. %fi%ﬂ[!ié %ﬁ“@ [ gai nst
imtation. Referen%l 'Iﬁ{“}I gtis 89 g < US

5, 068, 008; US 5,324,079; WD 90/08367, WD 92/ 11142 VO 96/ 04143 WO

96/ 39685; WD 98/ 19866; EP-A o 021 350, EP-A 0 185 396; EP-A o 303 725; EP-A
o 319 1@7; EP-A o 518 740, EP-A o 608 078; EP-A o 635 431; and EP-A 1 498
545 as well 35eldefiRESnheBatoici ted therein. 25A security thread is a

metal - or plastic-filanment, which is incorporated during the manufacturing
process i nt o Themrestdtinsentioseisinibe field Qﬁ'ﬁentli‘lt)gthg@@dﬁﬁﬂt%m@@&,lmém s or

cunst rat o snageorsgHt nbbraRte T ORAE et A R SSRGS 2 e 1

surface of tld@scﬁ@ﬁ@shrsat:@n(y ﬂmrmtbw stsmemo@qms)mg«ﬁéathtesrimplemeﬁtdole affixed to
the surface of the substrate or bridge two separate Parts of the substrate
sheet ; 8uch thA¥ BRRicylarprientplion 8 pagastic oppagnetizable pigment

2011/ 107527 F’%EH%B%Q, :iﬁ/p%‘ﬁéiﬂgr 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 96/39685; WO 98/19866; 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.



2 A security thread or stripe may, and does in general, carry particul ar
security elenents, serving for the public and/or nmachine-authentication of
t he securwbypodmouszent, in particular for banknotes. Sui pelnier26100651i48 ¥

el ements for such purpose are e.g. a eetallization, a |umnescent conpound
5(incorporated into, or printed onto the thread or stripe), a mcro-text, a
magnetic feature, etc. Due to the technical constraints of industrial

manuf acturing, the security thread or stripe nust be incorporated froma
reel into an/lesetheisytlnkadior ofriposialhsindteesimt gemiead], cawy pastscudar r ency paper,
bei ng several hundred neters in enﬁth. 1Such }hreaa?.or Stfai e is generally
produced ¢ hr GEEHIY TPPBSy BTG OE e PHBTOANY/ GaBaghing-GheReAtarg] ¢ r at od
(i.e. netali %Hé‘seduﬁ‘ﬁﬁf'd'&EﬁHlenLélﬁ‘gA@ﬁ@lﬂar EirDhan kbt SﬁitBHle'seé&Hﬁh as a nono-
or bi-oriented polypropylene (PP), a polyvinylchloride (PVC), “or a

pol yet hyl ene-clamephforsuchepypesy atet.B)a mesalbizgtien,¢ luneineseenit cempossds of

votal i Sed anararorAbid M e BRSO RS EE R dmy
furthernore beagietiedeiture) dthle formof indicia in positive or negative

witing. In a nore sophisticated 20 enbodinment, said plastic foil is a
| am nated structure, consisting of two foils which are | am nated together,

encl 05 g Seqyd {hEhERNER BhEhaity glfﬁ;du@g-%ﬁégﬁfd&ﬁlrﬁ@ﬂ% s@urity

nmetal | i zati on, between two plastic y variabl e nmagnetic
pi gment ( OvMPDeadr stippé oaldt pevunedrpbraed Sroagaaeekintmks eaddsk hgdt afonpri si ng

OVMP(r) are kn to the skil]led person frome.qg. US 4,838 648: \WO.

02/ 073380: - EPuBgas Al S8 R Free pubSE bEid sl WhMdsthieidsin. such
inks can be @&F%thﬁﬂl_&fﬂﬂéiid‘b?ﬁtripb ik genéiIPRbdetal thr6aah hREsrespodingover i ng
a whole surface) or in the formof structured coatings (i.e. indicia). 30

The opti cal | yligiagiodls veehpighbattigularly weaked; (heamebyized aimprinted; abl e nagneti c
coating can | emt r i-at hng, ile > _coat | i } "wet ",
i.e. unhar de?@gﬁ{dttﬁ(?’oeﬁg%ﬂ%sgicafg% I(é]%églltn‘%oanﬁ%;n Oarcl)} ggﬁ%@%‘ﬁﬁ%@%’iﬂ%ﬂ& ured or
WO 2011/ 10752PPLH ot ilchh@idB(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 plastic 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).

30
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



3 structured magnetic field, and then fixed in their respective positions
and orientations through a hardening of the coating conposition on the
subst r at ewoaienralrs and technol ogy for the orienting oPcrapoetios310s

magneti sabl e particles in a coating cenposition, and correspondi ng

5conbi ned printing/ mgnetic orienting processes have been disclosed in US
2,418, 479; US 2,570,856; US 3,791, 864; DE 2006848-A; US 3,676,273; US
5,364, 689; US 6, 103, 361; US 2004/ 0051297; US 2004/0009309; EP-A710508, WO
02/ 090002; Wet@dstiieddnNdgnatio ROGHRDRRGE xeanid th&ir20§R/chiv6pbdSitionaandel | as WO

2008/ 046702 of, the,sane applicant. .10 Lt.ens conprising.magneiically
or ent ed par GFEPERIGHH roiisiya BHIGHAE PhH ik Er ook OB AN paque
substrate argukaiese. Mutbiflsahl te€hblogy RIPHOZRABNE AP aPLnetewpver, a
particular technical problemarises in the case of security threads or

stripes, in mhegnetisableragticley inpsphags aompanitions and geriesperdingpat t ern in

et e on0at g o AR o DR BRI LA L SIELR ARSEATN R oot

pattern“nust "be sSna era he” hal f

wi dt h of the 2hpu8pnd; Db, st/beB538 IS §1/91,86a¢ DENL 006848 ILEN3 ohey 78t E1S
i ncor por at ed. 20Th§se requi repents assure that_i) there is no_need for

cutting away 5%47@ %SfU§I%1C§’Je%@r?iqsy2.9% : 9§UH§F%%‘HP°@QB°9&)EP34\T gni ng the
banknot e or ?‘f%@éé&tW(ﬂBE eo:P,irﬂWt@tedr):‘;'ﬂ)dBS(ﬁ;W@ JdY00EBREAMNaM BRent on the

thread or st ., because i's continuous (w thout junps) al ong
the security 2002gato@ross as wsd,asaNed 208/ a4670atofltbasamerapplinante peri od of
the information present 25on the thread or stripe is actually present on/in
each baRknote or securi ty docunent, allow ng for an unanbi guous

aut henti cat i gferd cdhpribiiethgndii@dle orRaiied parilss inavRardehedesaking eMi ously
resolved for magnetically oriented particles in a hardened coating on a

substrate. WOrPISPRrawOIOmRQYE SPRerategse kngwa in the art, e.g. from WO
2008/009569. However, a particular technical problem arises in the case of

security threads or stripes, in that they must i) display a seamless repetitive
15 pattern in their elongated direction, and ii) 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

25 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



Description of the invention The thread or stripe according to the present
i nvention, preferably for the incorporation into or onto a val ue docunent
or currernwy 8ubstate, conprises a plastic foil which cacrirpsoa/obasgiened
coating conprising 5 oriented magnet#c or nagneti zabl e pignent particles,
the orientation of said pignment particles representing graphic information,
and the security thread or stripe being characterized in that said graphic
information is a repetitive seanl ess pattern of suitable repetition |ength.
i 0" Har dened" Desdifiptioanofkine thvehtiopr esent di scl osure neans that the

optically varjable net.ic or neti.zabl e pi.gnent particles .are fixed in
Chel 11 expeclFahBg g1 Sibe RO R e RS R aTh Ses R Agor the A
"suitabl e repgédrbbPitidiERE@b Br ohBSA VAR dRARRENDBE chif@hcy SulsdtRdiker than the
15w dth, preferably smaller than the half w dth of the docunent into which

the thread orcosmrises aipdastis fiod wirich cpoiesabardened epaidng aempeising or

magnet i zabl e _pi ] . [ . pr.esent .| iens are

pl ate- Or neé)ﬁeg?%:}e{lﬁgﬁéﬁp%ﬂﬁigfélgglz%ge@g)?%ﬂel%@%fg%rﬁleen(ﬁrl‘%/lv{e}\fgﬁgilrcl)?a magneti c
field and sheuideapipnmmnopacieesfeprasentinggirhphd infapetiorgand thesedirity of their
orientation in the coati gg,. Even nor.e (i)r eferable are aqptical, K interference
pi gnents, whitBrPaghatiskiipe Reipgrcharagiarized methat sidgraphicaplr@ation 18R col or as

a function ohobdiflie SAABEMAGADINILDR AAHIGRIeIE, oSt preferyed

pi gnent particles f Ing the present 1nvention are optically
vari abl e magnetic thin-layer interference pignents of the ADMD A 5-1lyer

type, such as,disclosed jn US 4 838, 648 n f the 30A/ MR.DA 7-1ayer
type. dllon asHirdErGldn hfeqpledopadisiiBsefidfaionirdtagtitaBor e Siiitafleo; ver
llayer, typicahtiybRr Iﬁb%l@éﬂd_m ayeétizaBls pimtentipartidled afd fdd ircthenyer
typically magnesium fluoride (MyF2) or silicon dioxide (Si02), Mstands for
a magneti c | &gsRective ppsisiony apdoriantatipns within die qa@épgor WO
2011/ 107527PCT/ EP2011/ 053148
A “suitable repetition length” (period) 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

25 orientation in the coating.

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

(Si0.); M stands for a magnetic layer, typically nickel (Ni) or iron (Fe) or



5 cobalt (Co) or one of their alloys, and R stands for a reflector |ayer,
typically alumnum (Al). In the context of the present disclosure, the term
"magnet i cwonefenss2to a Smaterial which is itself a soureerwr2@insgnetic
field. The term "magnetizable" referssto a material which reacts to a
magnetic field in the sense of ferro- or fern-magnetism wthout being a
source of it. Oriented nmagnetic or nmagneti zable pignment (OV/MP) particles,
in the iocontext of the present description, neans pignment particles which
are present icobalhéCapart omgof thearalloys entdaRistandshioc b reflectdf fayegriypicaiyn t he

one they woul d adopt the result of a sinple printing process.
"Graphic inf&"rfﬁfl}lgﬂ'(gipeans indicia, patterns, inmmges, and any other type

150f information which can be visually identified. According to the present
invention, graphic information is enbodied_ in the coating through the
ori enting of Inlibe pemjiest ptherprasgriatisclesnire, téiegﬁﬁnt“nmnencg eefexsdapr i sed in
t he coati ng. . eferr dj t . o] i nvention, the
hardeneé coatnlg%shlgls‘%gpéhtlrs Etl(’:sf3 ﬁ%esg)ﬂggea{)ﬁglagﬁg?{ﬁggpoﬁﬁ?géﬁ?ndi cia, and is
appl i ed usi ngnagnetikaldgtrefersat aaapiihl Adigh redict® Pnrgassc figkllinehe
magneti c-orientation-borne graphic inforpgation is general|y different from
the printed SABHCAICT0- OReTar HEENGHS, WIROUh BEMEWEEFE Pf Itoul d al so be
chosen the sanme. It is thus possible, according to the present invention,
to inpart on the 30security thread or stripe tw different security
el enents, i.@ricrtied pragnetid oringagrietizablei pigmenh QOVIVEP) particles, in the
magneti c-orientatiop-borne graphi.c..information, in a,.sjngl,e pass on the
printing mackPRE QLTHEPeSer BirgtiptioR Mgy Righe hapticles Witk 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.

20
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.

25 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



WO 2011/ 107527PCT/ EP2011/ 053148 6 i ncreases the security |level of the
security thread or stripe whilst maintaini ng enhanced production

ef fi ci encyo 20hw10vi2si bl e, magneti c-ori entati on-borne grapbir@Epeoxios3m@si on is
al so 5machi ne-readabl e, because the particularly di sposed nagnetic or
magneti zabl e particles in the printed and hardened coating conposition
produce or interact with nmagnetic fields, and their |ocal repartition and
orientation can thus be detected and expl oited by correspondi ng equi pnent.
10 An essent imdrehsmstthe seafrityleved ef thié security dadador stnipgwhdsicor di ng to t he
present inventi.on.is that thg ma netigéﬁrientation-borne gr aphic

i nf or mati on MPWPH’&%@W? PRI EHH Y bl e indicia, are present as an
seanl ess repetitive pattern of suitable repetition I ength (period) al ong

t he extended di nension 15o0f the security thread or stripe. Gven the
constraints ilhsossblepnagneticonthintaaer-boine graphoe mfpanatiasivalsag (i.e. the
substrate ma j i.Ntl . i he _aut hentication
of the éecur?ﬁ%ﬂﬁﬁgé%%ﬂ%ﬂ’sf%g%gﬂiﬁ%gtﬁgggﬁygl é%ﬁéh%%gﬁﬁgcrines), security
t hreads or stagiesizabletpavecliesdwtipopdhed dimhigdfidensé coating th@pssibiohr at e web,

but shoul d appear across the w dth of banknot e, ich js generally
smal | er than PF%‘?‘&% Oralﬁéerta(j‘bwgﬁm%l%ﬁtlctftﬁgg%raélglrt?‘S?ﬁ‘?Cf\LﬁhﬁPPWEl%b@I? d of the
repetitive p%‘rfeﬁ"ta&i&i‘% fahbl{s%déwéte%ﬁg%%pfoifé@b}péc%}%@'dYn ot exceed 3.5

cm and even nore pre y not excee Cl-11." 25 The sedf ess inprinting
of plastic feghipmentr repetitive patterns of optically variable magnetic

i nk under the constraint of such small repetition |lengths requires
partichar production (i.e. printing) neans and techniques. 30It was found

that rotogr awi &seatiaMéatire Bf thd édedrigs tii@ad of BaSHEAdpreingrtavRe pr&eatl ess
gravure cylinder is one of the suitable printing techniques for properly

transf er ri ngiRyentiga isithag dreavagnatic-oge athanggraplysdnformationsinghent

particl es 0“@1‘%&%@%%@1}%@&@@?“&&% arbPed @ A9 AL MIEE kPetifivd he VO

2011/ 107527P
pattern of suitable repetition length (period) along the extended dimension

15 of the security thread or stripe.

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 ecm, 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 cm, and even more preferably not exceed 2 cm.

25
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



7 gravure cylinder nust noteworthy be | arge enough such as to cope with the
extended size of the magnetic or magnetizable pignent particles, which in
parti cul avocan/tes2f7/l akes, having a di aneter conprised betwarroid/ossds 50

m croneters and a thickness of the order of 1 microneter. A cell size of at
5l east twice the nean dianeter of the pignent particles is typically used.
Screen-printing using a seanl ess rotary screen (such as obtainable from
Stork Prints BV, Boxneer, Netherlands) was found to be another suitable
printing teclgnagre cibhndé¢hmustmpotentorthy lod lapgaatdoughf cichsaswotcops eath des

i orepetitive patterns of. an i nk contai ning, neti c or nagneti.zabl e pi gnent
part1 ol es un@SFeRE s RGP PHENSTIC AP FETeTisap e BRePERGHHACS. NISEN HEy o, o
screen mesh iia%ﬁaﬂﬁr gdn b@ﬂgkeé ‘%Ya%agt%‘@iaﬂﬁ%é'r &irﬁﬁﬁ&&l b&weehe; M@EBNt

particles is typically used. 15As urther process, flexomph&c printing
iq @batr ol | er

usi ng Ani | ox migroragters and adhidkngsieof theiondereinl mécrogmger. phee

{1 exoor S @ et Faice3pe M RS Selfe b Sio RS GBS g sur v ace

which transfers the ink to the substrate to be inprinted. Flexographic

printing performs well if the 20pi gnment particles are not, | e in size,
and | ess wel ISCT§eNcREBLBE Uﬁ%‘kﬁrﬁ)ﬁﬁ%’é}@sﬂ(&?@- $ARE? gﬁugﬁ@ﬁtogb%m@ﬁf& BN which do

not easi |y tISEHs! Binfs 1M 981 ! RREIfrh R) Wl Found 8 be Aotk kaitabiR! L o7 2

cell size of at least tw ce the nean dianeter of _tﬁllﬂgrrent particles is
typi cal | y usegdintR® techhiquedsethe intpripting)of plgstafdilscgitmssambessst r uct ur ed

such as to represent seanl ess, repeti.tive pattern: in other .words, the

ci'r cumt@r encalBi e eRE Bhys Lok Famanibk bR Urinpele PR R o

relief platepasélebanaér ﬂfé&@)hsffuiﬂtlcmsﬁldplfres\%ﬁtibﬁFl’@igths.qﬂ&lsd) degd, A (period) of

the repetitive pattern to be printed. 30 2011/ 107527PCT/ EP2011/ 053148
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 / doctor
blade inking can be used. The Anilox roller has rotogravure cells, which
meter the ink liquid onto the endless flexographic relief plate, which is 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.

25 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 optically

variable magnetic or magnetizable pigment particles is associated with a



8 colored, dark, or netallized background coating. Said background coating
may be applied or printed in a previous, follow ng, or separate step.

| f the sewonbiyiovrdzread or stripe is to be viewed througkrcrmr2@hasitise foil,
t he 5background coating nust be appli&d as a second coating, after the
application (and hardening) of the optically variable magnetic ink. Further
coatings may be applied as a function of the technical and esthetic needs,
such as pigmented coatings to provide color and/or opacity, or ioadhesive
coati ngs, t ocbloredhdarkhoeaetalizet bagkgrouwmd coatimgniSaid backgadwed doatingent or

banknote substrate. Accoprding to a further rt.icul ar enbodj ment of the
or esent 1 nveRaohe apRE e i g, MRE S PREHE Alifod ¢ hr ead or
stripe, conprising a 15hardened coating, produced with an ink conprising
optically variable nmagnetic_or magnetizable pignent particles, which is
conpri sed bet{vdwrsegurify direaghar atriecio he bp ivigsredthirongh theypkesiie foik ther t her

enbodi nent Il . r I Lng.- pr esent
i nventign i s%ggﬂ(%%ﬁ#gtcrg Ubgﬁlglgsg b%rapi):hre ?%g agsgé? gé%g%%@g%?ﬁ% ing in
register a fiapplicgtics{dmel haidentrgy) of itingopti¢dllystariabde hmighede oit.o a second
plastic foil carrying a second inprinting which is conplenentary to the
first inprinting. 25Lam nating together in register two foils having

mut ual |y compyRRBhNnkIRYy el el 2d' fufdi0h S0k fehiicanaRd kihke and
| am nati ng equi pnent, | ch”provides enhanced countertfeit resistance to the
so produced mieedsncduch aspigmented 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 stripe is 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.

25 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



30The security thread or stripe according to the present invention,
conprising the hardened coating produced with an ink conprising magnetic or
magnet i zavbeopigmant particles, may al so conprise addit POTAP26I@OB514S Y
materials selected fromthe group consisting of the | um nescent dyes and
WO 2011/ 107527PCT/ EP2011/ 053148 9 pignents, of the infrared-absorbing dyes
and pignents, as well as of the netallic, magnetic, and interference

pi gnents. Said additional security materials may furthernore be conprised
in said sane pigratnisgobihel infrared-abhsdrbomed gespardapignocods,i asgvélbyeof the The

security thread Qr stripe accordi to the present, inventi.on may further
Conpri sé a | AgRAlls: THAEIFRC EHCBLCHTreRCA BB AN A BN P e Wat t er
be a vol ume fﬂﬂét@ﬁﬁﬁ!ﬂl@j‘r ftﬁ'tH@ﬁﬁd)ﬂe'Hee&)mﬂﬁ@@Iﬁiédié%me%aﬁﬁ%bk?ﬂbb’least

denetal | i zed (indicia) surface hologram 10 The security Thread or stripe
accordi ng t oonkseparssepratinglarer.on may conprise an adhesive coating as

known ig the art on at |east one of its surfaces, to provide adherence to
the secdrity substrate. Therno-activate- able adhesives, which glue to the

paper H bersTgiesteb@rrilgndlredd bi‘lﬁrﬁ&ﬁ&boﬁcﬁ?gwﬂéﬁpﬂwem&vdnﬁbﬂgé@fm:ﬂ@, are
typically used to,this purpose. The preferre ecurity thread or siripe
accor di ng t o CORPTiEAlaRer SRR laRas s RGP ERam 9%\4}3&1 Ftissawgehc o 5 mm

and 30 mm It J Ay ey i | nted, nd if
fhe case | am e e S e e
wi ndi ng t hem(bndicia) swiface Idhlogtams.ed is further a method for producing a
security thread or stripe for the incorporation into a value docunent or a
curren&é substrate, 25conprising the steps of a) coating a plastic foil

with a coati MheceoRAs! threid 605@IPesicagrdiag fethepRsenBigRehtigrmhs pi gnent
particles; b) orienting_the magnetic_or nagnetizable @I gnent particles in
the coating 6AMpEBeHMadhesivesiOpting as kgaWInHA the ar et sastyneot3ps
corr espondi “%hk’fa?ésf F&@Mﬁ&e TBEARLEE td lﬁis%cuﬁw&ﬁs*ﬂﬁattefﬂf‘erﬁ{d-ﬁ%\?attép“ of
sai d pignent partiélesS represents graphic Infornation;

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,
25 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;



WO 2011/ 107527PCT/ EP2011/ 053148 10 c) hardening the coating conprising the
oriented magnetic or magnetizable pignent particles, such as to fix the
opti cal | ywoaniabh®7magneti ¢ or magneti zabl e pi gnent par PceiEpsoinsihei r
respective positions and orientationsto 5y) optionally applying an adhesive
coating on at |east one surface of the plastic foil; z) slicing the plastic
foil carrying said hardened coating conprising oriented optically variable
magneti c or magneti zabl e pignent particles into threads or stripes; 10the
met hod bei ng char acteri haddéeminghht ceating ¢pmaptisingitht orieatedmaigaeipe oduced

using a nmagnetic orienting cylinder, having a.repetitive.seamn ess gnetic
freld pattern of suitabieasielerblERIAmCBhERFICES: sieh pulp R GHeepacay

magnet i zabl e pi gment parhtiabRSmhOndif GOMAEhS@EADIE iR FRfAkled tn RPOSI i on
are selected fromthe plate- or needl e-shaped par?l cles; particularly
preferred are magnetic apgsnestive pasisions aadawigutghnens;s, whi ch exhibit a

ferred are mgneti c_apseckive bAsen e, wh Di
ori entabion i n the coat RO AR RBET O bRl S Bl AT LRI g 2 ¢

magnetic thin-layer inteuffaceotehepplgsainfosl;of the 5-1yer type, such as
20di scl osed in US 4, 838, 648, and_of, thﬁ 7-1 ayer ,éﬁpe suéch as disclosed in
VO 02/ 073250: see abBve Sigimg the plastic fpicprnying said Sapdgned-coating

pol yet hyl ene-t er epht hal ayg,dride oRhMES R oalll Ytk bE(ME tic gt her plastic
material s can be used as w&(rF %8ch as r%no- g70r 1%5 I - ogll%e}ﬁ ed pol ypropyl ene
(PP), pol yvinyl chl ori de nid@r@}tizable rfigmens patiiades 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

25 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



varieties of polyethylene (PE)). Inprinting the plastic foil with a coating
conposition conprising nmagnetic or nmagneti zabl e pignment particles, followed
by ori entwogosiaiods2pi gnent 30particles in the coating threougir2iihes3i4s
application of a correspondingly struatured magnetic field and hardening
the printed and "oriented"” ink can be perfornmed in a one-step industrial
operation, capable to inpart two WD 2011/107527PCT/ EP2011/ 053148 11

i ndependent "l ayers of information" (printed indicia and

magnet i cor i emhdé¢pemdehotlageryrod pfiocmanionl fpitinted) indsdiimgnd nsagngitie- i nk. The

met hod may conprise the applicatian of ,nore.than, one, printed | ayers. 5In a
bref or rod’ enDOMHRIAN-DOREE SRR Lo SLLTRE ASHtEG Mhhal st ep of. )
applying a colored, dark, or metallized background coating onto the

hardened coating of step c) conprising the oriented optically variable
magneti c or rigraeihodinay pogpeise tlp@api?haaémn afonged dhapagiegrawied layeisi ng can
be applied b vakl I to i .in the
art "oush as TagErTHEe bRk T TR EmbEaT al ol a5 et < or
dyes, or by high-vacdumapphtingg coldrbd nirk| sr fetdfiesdbackgabwmd ooaging such

hi gh-vacuum coating step ma ogtionally he lgfollomed by.a gelectiv
demetal | i zation step (eP@V)ﬁE% argiengd cpaieng absteps) gomprisingsthe arzented ¢ o
produce indicia in the : 3! ég#yfi i rials
selected fromthe groupqﬁ%ﬁéygggﬁgﬁggnt e.ﬁéﬁ?ﬁégggﬁngyggﬁgﬁg pi gnents, of
the infrared-absorbing gpedcland 20pi gnents, as well as of the netallic,
magnetic, and interference pignents can be applied, either in said sane
coatindoor in at |east one separate coating |ayer.

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
25 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



A layer of mcro-lenses or a holographic |ayer, which nmay be a vol une
25hol ogram or a netallized, denetallized, or partially denetallized

(1 ndi ci a)weunfiawes2mnol ogram can al so be applied. An adhe®crapre@altnsigs as
known in the art may be applied on at12l east one of the surfaces of the
plastic foil, to provide adherence to the security 30substrate upon

I ncorporation of the thread or strip into or onto the latter. WO

2011/ 107527PCT/ EP2011/ 053148 12 e) lam nating a second plastic foil onto
the coated plastic feil lammgiinghiseoad Hastiafoddrd the teated phestieifoilsai d

har dened coating conprisin r ed optjcally variable | tic,or
magnet i zabl e pi gmen'[rppart? pg@igce,% RAteds N Gl BrGWhRTEIN Fyi araﬁﬂ%da second

plastic foil. Step e) ”%aﬁﬁg@@ﬁl"p'r% éhtleﬂeHthHy%ﬁﬁﬁe%aﬁé%ﬁ ¢, or,
alternatively, follow ng step d e second plastic foil Tay carry a
coating on the |an nati anagnetiza bplgm@nt pertides iscompriged hethweemaifimsit i ng
oper at i In particul ar, y be a colored, dark, or

metal | i ged background cR aaée%oﬁa%gésgrﬁe Efred enbodi ment of the met hod, the
second plastic foil carries a 15second inprinting, which is conplenentary

to the first inprjinting ont e first plastic, foil | ement ary nmeans that
the second i I%‘?I? ﬁl%b@ aut eitkerrinplace ofpiep dhar, %@Wapﬁﬁb’r ntings only
toget her disp) % i nformati on. The separate printing of

conpl ementary indicia on ‘two foils, which are to be |ami nated together in

exact register, requires high-precision 20printing and |am nating

caul preat. W eh £S5y bl LT ANSNGSY SUMLSY Skl LERhRHRSGRke, im0
as to facilitate the laminating operation. In particular, said coating may be a

colored, dark, or metallized background coating.

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 screen, 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 inprinting of
the first plastic foil with an ink conprising nmagnetic or magneti zabl e

25pi gmentwpantiiwhi®s is performed with a printing procesecsaipeatiosBifis om t he
group consi sting of rotogravure printi3ng using a seam ess engraved printing
cylinder, screen-printing using a seam ess rotary screen, and fl exographic
printing using an Anilox roller / doctor blade inking unit, wherein the
printing surface represents an seam ess repetitive pattern, i.e. the 30

ci r cunf er encénafpreferal methodacoprdimgeo the poésenh envemdions thef dreemguaphi ¢

relief plate js an exact nmultiple of the repetition Length (period) of the
Fepeti tve palis BRBIEHC 66 et Bable N30y BRI P RL BPIOHY) BSINE 13 | n o
pref erred_ meihiod uaaanRe iifort G BRAREN BRI 2Bprds b0 ng of t he

magnetic or r_r&%netl_zab!e pi gment particles in the inprinted coating, such
that the ori énfoamasionefs caaridd pugneing paeghelicerierpngedidergrhgskiogter

seurtact i o SHBESIECheitbed RbRfaRulRRAEhtds BRLE LR BERETn UG T Vo

2005/ 002866 andbs5/00¥862a08/i04800%b08 m4d7pepef erred net hod according to the
present invention, the hardening of the inprinted coating on the substrate
is carried out by a nethod chosen iofrom physical drying by evaporation of

sol vent, and, i i i atd.omn: W eam or
and i B FRFE] oA accohliridofthe el flvedtiol Uik RAEhIR0P

with Uv-lig Radi ation-curing has ™t he advantage o nost
i nst ant aneoushs ohpdntédenating @f thamibistiate jsrcaveed ongby henethodrchedemagnet i ¢

particles frgmrearranging in the ink., 15Particul grl referred is. curing
o i rat v SRVRERENSEhE By b hdilion ot AR And s PhELFbEG chTinkar e
orienting of biyhfradR@iel with@ledtBgileéand abhatlUVIESlt. Radidtidesutiig hhe coating
and the initiating of the hardening of the coating occur concomtantly.

After UV-irr &b advarase aear almesignsionianerps soligificatien ohthe e second.
et mum 1 ot er et PRorsed RARRKLE paku Al i3t AiReRaEly BRAHICE, 0
orienting step. In the last step of the method (step z)), the web of foil
so obt %iSned iP%rEiicﬂg{*lly%referred 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
25 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.



sliced into security threads or stripes, the threads or stripes having a
w dth 25conprised in between 0.5 nmand 30 mm and the security threads or
stripes awe2mumnas2onto reels for further use. The secur iPCYy/HPRo@ASE4Or
stripes can be incorporated into or agplied onto any type of substrates to
be protected agai nst counterfeit, in particular paper 30and pol yner
substrates used to nmake currency, val ue-docunents, |ID docunents,
transportation tickets, or tax stanps. WO 2011/107527PCT/ EP2011/ 053148 14
Di scl osed i s Disclosest isdurther a defiee formgaghéeidedllyyoroaritary thegnagweeticagnet i ¢ or

magneti zabl e pignment. particles in.the inprinted,coatin t he .pl.astic foil
lod 1 o make TG R puERE Particles e piriea gund fo thelRuRal | v
orienting thessRenaidke seburBaneédFal eripegment particles in the inprinted
coating is a cylinder having a magnetized outer surface, wherein the

magneti zation is structured such as to represent a repetitive seanl ess

P vl Poter T fed BRI AR PO Nind IhERASheMPh BiaghB,GHE PUTT ©F enE O

the repetiti pigmaht pamiclebtia thegngtintedeoirtd 8e slindedkaviaga be produced by
wrapping a flexible, rragﬁr%et i fal |y inscribed, pernpnent- ma(t;neti C ﬁl ate (e.qg.
of "Pl ast of erRagnetized oglgrsustacey Whenein the magnetizatigags siwgtynedisyghaé i n such

i tion, Ay S D ‘1
POSI il on, SOgpe &séﬁraeféﬂeptlkzﬁ géarﬁf‘é%%ﬁ&%rﬂ sP&titdb1Y ?eﬁfri]gﬁl'_eﬁ%ié@ﬂ pattern

around the circunference o magnetic orienting c magnet i zed
per manent - magilatn woslsathe ciguibferemcesrfghea eplingarisanexactrmyltiple of phat e, such
as disclosed._ in ﬁg 20(%%1 OOll%SGﬁpaoﬁghi n \/‘;\%) 2008/,946702. 20ln a preferred
embodi MBnt, ®FEC é%et]l PhoePeryi %WR GE ARy ess coated with a
"plastic magnet"” coating, in which the seanl ess repetitive nmagneti zation
pattern is inscribed. Alternatively the outer cylinder surface of the

seanl ess coatldg BygRHoTIHNDHe 1BKgr s08 bewrodueeddaanranping adlexihley e

pattern, and n@gq{%‘?ltchﬁf %&ﬁb@ﬂ?ﬁé&?ﬁfén&ﬂn%&&%ﬁf&%@ Of “Plastoferrite”)
around a cylindrical support body and fixing it in such position, so as to
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 cylinder surface
of the seamless coated cylinder can be engraved with a seamless repetitive

pattern, and magnetized as disclosed in WO 2005/002866.

25
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 seamless rotary screen 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.



25 Such seanl ess coated magnetic orienting cylinder turns out to be of
advant age for producing the security thread or stripe of the present

i nvent i orwotzen/weszhi ned with a correspondi ng seanl ess r ecogramuos3iay!| i nder
or a seam ess rotary screen cylinder Bperated in register with the
30magnetic orienting cylinder, because of the nechanical stability of the
seamnl ess coating and the hereof resulting possibility to print and orient
at high speed. WD 2011/107527PCT/ EP2011/ 053148 15 The magnetic orienting
cyl i nder accdhgimagneiid dréentinveaitlinaler magordid td hiedhVentommmprayse per manent
magnets or eéa@tro nets di sposed inside thez‘%él i ndri cal (5fu ort body, in
order to prodddiqndllyeomprise pErmansal maghelgPrelparpnggnets shspdseds ame

appl i cant. Paxdiie vh@éhih i@l supsstt ﬁbé%f,ﬁﬂ‘%ﬁﬂ@i %@ﬁf(ﬂ%@@@ﬁé‘éﬁ@’b@ﬂ@ﬂ@%&

mechani cal ly hol d in’positions against the inherent magnetic forces working
bet ween t hemin Pt /@6 9éthe same pppliesd. Panticplatiupraterrad geani ess

coat ed gnetic | I j i pder; L : racterjzed by
the. ot epe of e AR bR R B B R R PP PRSI SSE HhEl e o
conpri si ng aifh¢lentaegaeut forcpeworkiagtbetmegnethictnpowder as a filler nateri al
and hardening the polynmer material, so as to obtain a seanl ess coated
cylinder; 15b) optionally rectifying the outer surface of the coated
cylinder to obtain a standard cylinder diameter; c) magnetizing the outer
cylinder surface of step a) or step b) to inscribe on the cylinder a
repetitive sd&amtlesslisnhogedtis @ pfroedsd fpaprosucing2ds@anlkess ceted gnagieticar deni ng

S AT A TR R TR
precursor conposi ti) epatiigla beiatdisedlisippsa badytwith apolyaner sakéshlf y t he
Plastisol. 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 cylinder 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.
20
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.
25

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 (H.S. Gokturk et al.

30 ANTEC *92; Annual Technical Conference of the Society of Plastics
Engineers, Detroit, MI, 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).



25 The polyner material can be chosen fromthe thernoplastic materials

whi ch are commonly used to nake "plastic magnets", such as pol yethyl ene or
a pol yamwe.2oliom7i2ensi ty Pol y- Et hyl ene (LDPE) is hot - nelptalipeoianssigan be
used to formulate plastic magnet conpwsitions (H S. Gokturk et al. 30ANTEC
' 92; Annual Technical Conference of the Society of Plastics Engineers,
Detroit, M, My 1992; pages 491-494; Journal of Applied Polyner Science, V
ol 50, 1891-1901, (1993)). Plastic and rubber magnets were first discl osed
in French PaU@650538535273K0(1M16 Hi@aﬂﬁkw&ﬂﬁ@closeﬂ\@plasticmagnet

2011/ 107527PCT/ EP2011/ 05%4@ 11;P56000 (1 o H rashi: 81)

di scl oses a SPHRISHIGHRYH BLthergion, TSPk RES AlSPIEst i

pol yam de regisbleipeeHald® Feﬂlte&aﬁwﬁhﬂoferﬂ%sd 1%eFéﬂrb%g%ﬁcﬁlléﬁa§“Rﬂ§r “ tes”
in Ferromagnetic Materials, Vol. 3, Wohi fart R, North-Hol I’'and

Publ i shi ng coigbamed. EQBWOhﬁmbt Hprth HpHg@d Pmpilsbmg coThRANS0ABRY Of t he

cylindrical en be perforned, e.g. in analogy to T. Sakai
et al., Interngﬁl%(% ﬁegéélff‘@c%égl ng, 6, 26-34 (1991), who disclose a

pl asti cs nmagnet rranuf acturing process relying on Nylon 6 as 10

t her nopl asti ¢_bi nder and stron hexaf rrlte SrUGFe 03) ovvder of
1.1-1. mcra?#’@t(‘@atlagf)?dlé@fév@ icahsuppOTt bRdy an lilfmbg‘/p Praad f-Sriflgnet i ¢

filler materi | vel i, "t bod
can be perfoa%g)g?%ggfcgra élﬂneg a%IOMU F%qﬁ;(fél%h{%géi} Bﬁfgss}ggl%)g() 5¢ 46%%? R Y

4, 054, 685, V\Admsmma plastics RhgBet manufaaatmm@pmoossgelymgsom [y yﬂmrl §\as nyI

e L L B

filler mater ilaL1 2 ingict i etér paedclaRieaR R mgﬁ -@Rt@vitP pedihh@strndghetselppor t
body at terrperatures of 40C to 50C, 20and hardened at tenperatures of 200C

to 250C. The ftleasaterpl coat | ng is applied in several |ayers, each having a

t hi ckness between 0.3 and 1 nm up to a total thickness of 2 to 3.5 nm

Exanpl es of high-coercivity pernmanent-magnetic powders, which are
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 to 3.5 mm.

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

25 useful as filler materials, are the “hexaferrites” of the formula MFe;»0,,
such as strontium hexaferrite (SrO*6Fe.03) or barium hexaferrite
(BaO*6Fe,05), and the “hard ferrites” of the formula MFe,O,, such as
cobalt ferrite (CoFe.O,) or magnetite (Fe;0,), wherein M is a bivalent metal
ion, as well as their isostructural substitution derivatives; further the

30 samarium-cobalt alloys, and the rare-earth-iron-boron alloys (RE.Fe,B,
e.g. “neodymium magnets” Nd.Fe,4B), wherein RE is a trivalent rare earth

ion or a mixture of trivalent rare earth ions.



25useful as filler materials, are the "hexaferrites" of the formula
MFel12019, such as strontium hexaferrite (SrO*6Fe203) or barium hexaferrite
(BaOr6FeA@d)2p11amnds2the "hard ferrites” of the fornmul a Mreg@dApr2euoksias cobal t
ferrite (CoFe204) or nmagnetite (Fe304)7, wherein Mis a bivalent netal ion,
as well as their isostructural substitution derivatives; further the
30samarium cobalt alloys, and the rare-earth-iron-boron alloys (RE2Fel4B,
e.g. "neodym um nagnets" Nd2Fel4B), wherein REis a trivalent rare earth
ion or a m xthreferalfly} theddgkwbercdviey pamhimémnnagndd powders are used in

2011/ 107527P<%r/ EP2011/053148, 17 Preferably, the high-coercivity,

ber manent - mgPe FPRPRSHEEE adanaeiZcH SHE PRIV gk net i zed

state, such asslophdthBYRRE tlke ARGNBEE poRASt PARIAE]. TMeenidiPcbRERSH T C PowWder
particles. The demagnetization ("degaussing"”) of magnetic materials is an

oper ati on kndé\egaossing”)glimagnet®paaiesials ivraef epeaptign kaowagnghe skhilledn is only
L T o 2 S onal
S0P £t | ek, SRR et R A0 R e DRI, |

rectificati ohcs ani cal on operatiorn on a
serves to estaplicelndrieaidsesgedrechani cal di mension, in order to 10provide
that the circunference of the cylinder is an exact nultiple of the period

(repetition length) of the repetitive magnetization pattern. The structured

magneti zatio f i : : he
SkC1 L ed” per same opttafaiTElioR aER SRPICMEERRARaGon berfionil g
3,011, 436 ( Berlath. Ipserives il establi eist eneohanitat Hemewsibn anairdgytd o Berry' s

di scl osure, by i.nscribing.the fequir repgetjti.ve magnetigati o attern
G th & echamredR hat i Sirel el it FATe) i En TRERShURRE SRR L
preferred enmpediodgiépaftidnienpii)afthe r&ictivtive Atz a88n PatiRBENgr avi ng st ep:

c) engraving the outer surface of the coated cylinder of step a) or step b)
wWth a repetitive seanl ess pattern, and magneti zing the cylinder.

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 inscribing 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:
c¢) engraving the outer surface of the coated cylinder of step a) or step
b) with a repetitive seamless pattern, and magnetizing the

cylinder.

25 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



25The engravi ng and magneti zation of the outer cylinder surface can be
performed as disclosed in WD 2005/ 002866. In particular, the engraving can
be perforwedousionz7abl ati ve tools sel ected fromthe groepTmEPREIsI1Ag
mechani cal abl ation tools, gaseous ori8liquid jet ablation tools, and | aser
ablation tools. 30 WO 2011/107527PCT/ EP2011/ 053148 18 obl i que directions
wWth respect to the cylinder surface, or even in directions within the
cylinder surface may be applied. The magneti zation of the outer surface of
t he cyl i nder obligué dirtebhidonowithbesbew b itine dylividen stitfaceliapesntin direofionmgnet s
i nside the cyl.i,ndrjcal,, suppori body,, as disglosed in WD 2008/ 046702; said
magnets nay ﬂpﬁéheﬁgh%égﬁ%ﬁéﬁ?nW%@W%?Ep ‘el ectromagnet s. The
invention is now further explained with reference to the figures and to
10exenpl ary enbodi nents. Description of the figures Fig. 1:schematically
depi cts the dhegsagraiizabaned the putessusiapedf theyliaflenmayduriheymone bad or

foil accordi o1y i Fon: FlLg.q.2% : | epicts the
Cross- sgcti o%gg#b?%é@g\%@n%%@n@)déﬂr{é%flg]%ggétged&%rd |et% 19@? ﬂfx@é&a@?ﬁ#%ﬁq accordi ng
to the presembdy aedistlosed i WO 3o68/esttdx ahld/madgneistmay hartledrdss- sect i on of

a third enbodi nent of a security thread or foil according to the present
i nvention: Permanent magnets or eléctromagnets.

The invention is now further explained with reference to the figures and to

10 exemplary embodiments.

Description of the figures
Fig. 1: 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
5b: Lamination-adhesive layer

30 6a: Invisible fluorescent ink layer



20Fi g. 4:schematically depicts the cross-section of a fourth enbodi nent of
a security thread or foil according to the present invention; In Fig. 1to
Fig. 4, twedifffoes2ent | ayers are as follows: |a: Pol yet rgirareotiesapht hal at e
(PET) film 252a: Ink [ayer containing9magnetically oriented pignents 3a:

Bl ack ink layer 4a: Wiite ink layer 5a, c: Therno-adhesive |ayers 5b:

Lam nati on- adhesi ve | ayer 306a: Invisible fluorescent ink |layer WO

2011/ 107527PCT/ EP2011/ 053148 19 Fig. 5:Schematic view of a dedicated foil
web printingKigess for Schedhaticvipve eCadedicatddrfeddgebapdnting ippess faccor di ng to
t he present invention. Descr.iption,of. the different nmachine parts: 5Si:
Scregn printing unit GPIO gc1§£ S?&‘g\l/té’rtgreﬁ%isﬁﬂdﬁnﬁﬁ? ?“scofﬂlljln@:t(’&ﬁ%neti c

orienting units (cylingggseht 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.
Hzi, 2, 3, 4: Hot-air dryer units
U1, 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



The magnetic orienting can be produced on one or the other of these
cylinders, depending upon which printing unit is used 10for applying the

I Nk conprwei2ngy/mh@7magneti ¢ or nmagneti zabl e particles. BtI/ER2013/053148 Hot - ai r
dryer units U, 2, 3, 4: WV dryer uni2os 15Fi g. 6A: Face view of a sanple of
the web produced in exanple 1 (before the slicing process) Fig. 6B:Banknote
speci nen printed on a substrate carrying a wi ndow thread produced according
to exanple 1 WD 2011/ 107527PCT/ EP2011/ 053148 20 Exanple 1 In the first
exanpl e, the Ekampletti on of an optically variable magnetic security thread
according to_.th resent inventjion.is security thread has a
schemat 1 or dudlie BestAinle dBE desgiRriorhob iy opa N EHbE B Buced by

i nprinting agphastithrdl :icc@fldlﬁg(i@@h@ﬁfre%@npfﬂv@hhﬂﬁ 1§§ﬁ‘z§ﬁ: Tﬁé‘@étu@ﬁ K
schenatlcally depicted in Fig. 5 conbining gravure (Gl, &G and %B
(Si) printinghreadchasggedematisraress-seegiopms dge)scmmdm Fighat &1 ¢adlbfg t he

I mprint d f oi I PET
film (i i's p}r%%n?fﬁfﬂe)gf nﬁr {lﬁné Iag)rlgeée%n %ﬂl %zi‘ ﬁé&g%te{i ?%@%%5 p%/és?‘ h a curing
i nk cont al ni igsaieimatidally depidtebireFigagg@bitbining gravure (G1, G2 and G3),

screen (S1) printing, and magnetic orienting (M, R) units, and slicing the

Screen

imprinted foil, according to the following steps:
a) A 15 um thick PET film (1a) is imprinted on the screen printing unit
10 (S1) with a UV curing ink containing optically variable magnetic
pigments (layer 2a), as described in Example 2 (base formula) of
WO 2007/131833. The screen is chosen such as to deposit a dry ink
layer of typically 18 um. The freshly printed (“wet”) ink layer is
exposed to the magnetic fields of the magnetic orientation cylinder
15 (M). This cylinder has a 2 mm thick magnetic coating of
polyethylene comprising 75 wt% 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
Hz2. The gravure cylinder is chosen such as to deposit a dried ink

30 layer of typically 3 um.
¢) 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



pigments (layer 2a), as described in Exanple 2 (base formula) of WO

2007/ 131833. The screen is chosen such as to deposit a dry ink |ayer of

typi cal | ywo&oitmrs2The freshly printed ("wet") ink | ayer pc3/prz@omesids 0 t he
magnetic fields of the magnetic oriemtati on cylinder 15(M. This cylinder
has a 2 mm thick magnetic coating of polyethylene conprising 75 wt % of
strontium hexaferrite. The surface of this magnetic coating is magneti zed
with a helical pattern of alternating polarities in the formof 1.5 nm w de
tracks; the di st anaie dopdrvieen gy dbkgrafureaybingdet archbyerbai sugh3 way asbd t he

angl e 20of the tragcks wth respect to.the printing direction being of 450
The optically varié?ﬂ%l%gﬁégﬂ@g’yﬁﬁﬁﬁyém@ﬁﬁﬁﬁl@ed inthe printed ink are
her eby ori ent edyan LEd hi @, 4 i O\: | ced in
thi o Tayer . such &5 SOhoRE BrchebRg A sVt eI SIS o PEARE e

under the hot air Wwhite imkdntthe falldviog)gr@aoeyprinting asit Gp) avAl drkd evith based
bl ack ink (layer 3 | ayer ;i s then applied over the oriented and cured
mgnet & i nk- | ayer eibAdt hEr FBRGA Hae Sraibls bvifencs FEPNsRiin S8F SThe | nk
layer is dried w t{yaf herd@bpdiif ar%éfl%si#@a&eﬂ'@ftyﬁt%ll?hﬁl’rﬁf €afihuBeE 1S
chosen such as to deposit a dried ink 30layer of typically 3 1i.tm c) A
sol vent based whi t®kenko ehsiyrerthdandhd tentperatuap pf tlediweb stays ibeldyw ok i nk on

the follow ng gravure printin ni t angd dried with the hot WO

2011/ 107527PCT/ Epz%}‘ﬂvﬁgé’ﬁﬁ%lp%i@ir?oﬁﬁ]&ar '€ H3. The gravure cylinder is
chosen in such @ vByaRaddRic#RPPadsinadhdpres, h RKIveayBiscdf theyBbcaiHeyivd i1 m d)
A sol vent based therno-adhesive |ayer (5c) is then applied over the white

i nk on1Phe fol | ow lageyrsayis @ppiaden e ethiet side adiiae BETddnpiusistee hot air
d it H4. Th - i r e d '
on adnesi ve I ayer SEVRibpfnfifsfitGs, i AIEE Nl uRARR o dfk BRI BacPDo!

t he tenperature of Théagravele sylayderiethosenhia sachiavedy amto depesitainur e of t he

adhesive. e) In an gdditional pass jnh the press, sol vent based
t her no- adhesi ve 10@@@%%(19331‘ qutyalﬁahy 4 TBrCRRamE taiqeaéo 8RSYedhpET £ 1 m

using the gravure Hal ] [ 1 : i runit
H4. The gravure cyﬁelr;[ggirﬂé? %ﬂdghgggﬁr%Wﬁggtﬁgabgﬂ)v%ﬁe}s&ﬁguggggs# ragﬁy‘gdhesi ve
| ayer af typical | yotdthie.adimesi€ar e nust be taken to ensure that the

tenperature of fhe web stays helow the activatjon teppe ure
P b The we% is }Lmaﬁy Sl?(led info 3 mm Wltde tﬁrea({gP wil?c 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



150f the adhesive. 0 The web is finally sliced into 3 mm w de threads,

whi ch are put onto reels for incorporation as wi ndowthread into cotton
based secwoizoy/paqer (during the paper production proce®sX/EP2@Riog146B shows
a banknote specinen printed on a substrate carrying a w ndow t hread
produced as descri bed above. Exanple 2 In the second exanple, the
description of a security thread conprising an 25 optically variable
magnetic ink | ayer between two plastic foils is given. The security thread
has a sche rrat(ib:) Iy grasuseptinting aln e i stbp, thdring-adhesivel ayerssisamadt |

conposed of ers |la to 4a, ed acc rding to the sequence a) to c
Goabr T bad 1 nsehararaied %@éopﬂwﬁamm%tﬁ s At prigting AV RREPOS m (i o)

is used in p'o?%ﬁn@zil%ﬁﬁ'ﬁ .tmfilm to reduce the overall thickness of
t he 30final striuct The flrst part consisting of layers la to 4a is then
| am nat ed onto a second part consisting of an 8 i..tmthick PET film (ib)

coated with Iimt ti on adhesi,ve lLayer. {5b). This | am nation
adhesi ve is d’f’%ﬁt#}@ige%wgéf%ﬁm%ge@ X@é‘ﬁﬁ % Ht%iioorefaﬁ'e second
PET film WO@03MdNpoRARERs RRRAV BP88uRRe m@p)rdmc%mrcau@mtse@g In
the final step, therno-adhesive |layers (5a and 5c) are applied on each side
of the | am n&e@UBY RAPEVUre printing (dry deposit of typically 4 pn). 5The
web is finally sliced into 3 mmw de threads, which are put onto reels, to
be incorporated as wi ndowthread during the production of cotton based
security papeExarEpaegl e 3 10ln the third exanpl e, the description of an

optically vari net i rity Ihre d combin m nescence
proper t'Pes i dng ?/gﬁng% &QE‘F awqmt@a'oo r?é’sOI%P ﬁ"g‘laL RAgR&IGect i on as
depicted in Fb&lrlté}h}_@a‘?l &ﬁﬁb‘irdlﬁg/ldrﬂfr%@é’eﬂc% ;%g@wfe%q's %ﬂzeh@hé@&%ﬂ’@s as the

one described in 1, except th rescent sol vent based gravure
ink | ayer (6a&hrdad }sqs;a SderﬁatmﬁoaﬁmmntaseiemIed in Mig.Thelly seeurigy cyl i nder

I's chosen s u%ﬁreaﬁ i %r&ﬁ?ceﬁ'm tfe (sjerlrlngcvlvas 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



ink layer of typically 2 ilm The fluorescent pignment nust be chosen such
as to withstand the subsequent thermal treatnent occurring during the

i ncor por avoaniipf7i2he thread into the security substrat ePCirtEP20119bi148
scattering should further be | ow wherm3i ncorporated into the ink matrix, for
not to 20negatively interfere with the optical effect layer (2a). A solvent
based ink fornulation conprising 3% of Lum | ux CD 382 (Honeywell),

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

requi r ement s infbhe mmhwids féil saipeg, whiahedhn bd lot3stampeiddmtb reaa d seantritgh i s
put onto reels, for 25incorporation as a wi ndowthread during the production
of cotton basSBBSEEurity paper. Further to the optical color-shifting
effect, this thread shows a yell ow | um nescence under a 366 nm WV
excitation. Exanple 4 30In the fourth exanple, the description of an
optical |y vafixtanplesgnetic foil according to the present invention is

e Port "I b des AR SR RPN o R bR AR D A L, L e
The web is fipredhaedsivithes alt¥en26dpEnHaE HRERHEPPRA 440i3tASH 128 a1t 0 8 mm

wi de foil stripes, whjch can _he hot-stanped onto reels of security
substr at e. Eﬁﬁhﬁpatlgaﬂhﬂfﬁ?ﬁrgcwaﬂﬁﬁs- aaspssdwsan pliernghze caplgyraliongliscr i bed

in exanpl e 1. ijuf (g Hﬁgﬁ@ﬂc Miaﬁtaagmqk@%f@?ﬁie%smg @Hiﬂ?ﬁr@@gﬁeﬂm chbe

dedi cated press as schematically depicted in Fig. I's used in an

al ternative tbainlklayert ¢aorpining weignletichlly omemabilecpigmieats st dpplieddypdref or med
linder R_In.this c the,in

o1 ont 481 ¢ pRGRAE S MEE O s Ra MR e S R R R e
hardened as theIB®ndabsasv (Udedryefanitet The 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.



air (111) and the W (U) dryer units. The ink is prepared according to
formul ation 2b given in exanple 2 of WO 2007/131833. An adequate gravure
cyl i nder wobiibe7s2sed in order to reach a typical driedpcwkpediioksiess of 18
i.tm The subsequent |ayers are appli®d in further steps using the
15gravure units & and G3. WD 2011/107527PCT/ EP2011/ 053148 24 d ai ns 51.
Thread or stripe, preferably for the incorporation into or onto a

val ue-docunent or currency substrate, conprising a plastic foil which
carries a har@eneolS coating conprising oriented magnetic or nagneti zable

pi gnent partt .~ the orientation of said pignent particles representing
graphic information, the security iothread or stripe being characterized in
that said graphic information is a repetitive seam ess pattern of suitable
repetitpon | engt hl 2 Thegadpr siyines peeferabdly tarthg dnerpgraioiyinte O PRIGR 1,

the group const st tng At RalEABR otk ARERL L Rh ST ARSIt 10T
20 which carries a hardened coating comprising oriented magnetic
or magnetizable pigment particles, the orientation of said
pigment particles representing graphic information, the security
10 thread or stripe being characterized in that said graphic
information is a repetitive seamless pattern of suitable repetition

length.

2. Security thread or stripe according to claim 1, wherein said
15 magnetic or magnetizable pigment particles are chosen from the

group consisting of the plate- and the needle-shaped particles.

3. Security thread or stripe according to one of claims 1 to 2,
wherein said magnetic or magnetizable pigment particles are
20 chosen from the group consisting of the optical interference

pigments.

4. Security thread or stripe according to claim 3, wherein said
magnetic or magnetizable pigment particles are chosen from the
25 group consisting of the optically variable magnetic thin-layer

interference pigments.

5. Security thread or stripe according to one of claims 1 to 4,
wherein said hardened coating is a structured coating in the

30 form of indicia.

6. Security thread or stripe according to one of claims 1 to 5,
wherein said hardened coating is an ink applied by a printing
process selected from the group consisting of rotogravure

35 printing using a seamless engraved printing cylinder, screen-



4. 25 5. 30 6. 35 Security thread or stripe according to one of
clains 1 to 2, wherein said nagnetic or nagneti zable pignent particles are
chosen frwonohelogs2oup consi sting of the optical interferenmPpilgsaEnss.
Security thread or stripe according tas claim3, wherein said nmagnetic or
magneti zabl e pignent particles are chosen fromthe group consisting of the
optically variable magnetic thin-layer interference pignents. Security
thread or stripe according to one of clains 1 to 4, wherein said hardened
coating is a struct upethtogaising aiseambessfrotary séreendamwd Hexd@raphicty t hread or
stripe according to one of clains.l to,5, er el ai gd. hardened coating is
an ink applied by a ﬁVUﬁFﬁH§HB$g®@§§r@@@é@&@ﬂ”?b Ct'R&Nr oup consi sting of
rotogravure printing using a seam ess engraved printing cylinder, screen-

WO 2011/ 107527PCT/ EP2011/ 053148 _ _ _
7. Security thread or stripe according to one of claims 1 to 6,

5 wherein said repetition length is smaller than 7 cm, preferably

smaller than 3.5 ecm, most preferably smaller than 2 em.

8. Security thread or stripe according to one of claims 1 to 7,
wherein said hardened coating is associated with a colored, dark,

10 or metallized background coating.

9. Security thread or stripe according to one of claims 1 to 8,
wherein said hardened coating is comprised between a first and
a second plastic foil.

15

10. Security thread or stripe according to one of claims 1to 9,
wherein the security thread or stripe 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

20 second imprinting complementary to the first imprinting.

11. Security thread or stripe according to one of claims 1 to 10,
wherein said hardened coating comprising magnetic or
magnetizable pigment particles comprises additional security

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

and the metallic, magnetic, and interference pigments.

12. Security thread or stripe according to one of claims 1 to 11,
30 wherein the security thread or stripe comprises additional
security materials selected from the group consisting of the

luminescent dyes and pigments, the infrared-absorbing dyes and



25 printing using a seam ess rotary screen, and fl exographic printing using
Anilox roller / doctor blade inking. 7. Security thread or stripe
accordi ngvoeoome77 clainms 1 to 6, 5wherein said repeti PCco/ErP@n@53148 S

smal ler than 7 cm preferably smaller2sthan 3.5 cm nost preferably snaller
than 2 CI1-11. 8. Security thread or stripe according to one of clains
1 to 7, wherein said hardened coating is associated with a colored, dark,
toor metallized background coating. 9. Security thread or stripe according
to one of clains 1 tpignentsearnd hheaietalhiaydageetic aatdiinterferencnpignsads bet ween
a first and a second pl asti fmhfj 15 to. Securit hread or stripe
according to one of CPHIRRSed ipat as'f/\ﬂ’é?é?ﬁf‘rﬂ?ecoé‘@%& f¥§F- thread or stripe is
a laminated thread or stripe, obtained by lamnating in register a first
plastic foil carrying a first inprinting onto a second plastic foil
carrying a 20second. %ﬂpunmﬂwga oh/ﬁﬂrmeeawa@ng@opnecfcluagnsum@ﬂa,nt| ng. 11.

Security thread o SLRe,AREOLH A8 §cANG: Sl BliR: dofduk s pYeLGEn ol d

har dened coating conprisrng nagnets Zza

conprises additional rﬁmwﬂeﬁsxes 025 hm@’aphicslaﬁais%lﬁceéﬂfrbﬁm}tdk&)l@lmup

consi sting of the Iu escent s and nts he mfrarégfy— absor bi ng
dyes and pi gnents, Q%Yé% 4 eénet,@g emeilizqds pEPREIARCe pi grent s.

12. Security thread AUe dlE@d?ﬁlﬁ%Q} Mfé&mg%@g}fgl aims 1 to 11, 30

wherein the security t or ‘stripe conprise itional security
material s sel ected fromthe group consisting of the |um nescent dyes and

pi gnents, the inf rar 011/1 27P / EP2011/ 053148
Db ottt s, and ¢ SHEDHRY fReadobN TR ardie £0 ahp oF ERBES Tl Fonc s
conprised in at |eaStwl£Hi‘@1r§t¢1]é%'éa§ﬁtyCﬂhQéad16r $tadpRrhas a width comprlsed in

between 0.5 mm and 30 mm.

15. Method for producing a security thread or stripe for the
15 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;
b) orienting the magnetic or magnetizable pigment particles in
20 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;
¢) hardening the coating comprising the oriented magnetic or
25 magnetizable pigment particles, such as to fix the optically
variable magnetic or magnetizable pigment particles in their
respective positions and orientations;
y) optionally applying an adhesive coating on at least one
surface of the plastic foil;
30 z) slicing the plastic foil carrying said hardened coating
comprising oriented optically variable magnetic or

magnetizable pigment particles into threads or stripes;



13. Security thread or stripe according to one of clains 1 to 12, 5wherein
the security thread or stripe further conprises a | ayer of mcro-|enses or
a hol ogr apbi2e1lmy®r sel ected fromthe vol ume hol ograns agu/Erb@ieiiag | i zed,
denetal lized, or partially demetallizad (indicia) surface hol ograns. 1014.
Security thread or stripe according to one of clains 1 to 13, wherein the
security thread or stripe has a width conprised in between 0.5 mm and 30
nm 15. Method for producing a security thread or stripe for the

15i ncor por ati on i nt othe metheel lking charaoterizedindhay saidgtaphice, conpri si ng

the steps of a) coat] a plastic foil with a coating conpositjon
compr 1 51 ng’ magnet | ¢ BROTAERE FRIRCECH HRERA BATReL ST S ng ¢ he
magnetic or magneti zphlifg RirgpBitivedahhles hakheti?feldittRalof IGitaPlet he
plastic foil through the application of a correspondingly structured

magnetic field, suchrepedtiondengihi entation of said pignent particles
represegts graphic information; c) hardening the coating conprising the
oriented magnetic or 25nmagnetizabl e pignent particles, such as to fix the
optically vari abl eemMetbdacesrding betlarahkewhegi®shidoangnetiesr i n their

respective positions and origntations; y) _optionally_ applying an adhesive
coating on at |east m@w&h@&&mepwaw%&ar@ c?l@ﬁ?l,l froay thegrogpng t he

plastic foil carrying.aakd %fgfé]ﬁlg C ORI PG RRARLAS A RitieREed optical ly
vari abl e magnetic or Pragne{1 zabl e pltgrrent part?%lr es I{éntﬁ(;dr tlﬁlr eads or
stri pes;
10 17. Method according to one of claims 15 to 16, wherein said
magnetic or magnetizable pigment particles are chosen from the

group consisting of the optical interference pigments.

18. Method according to claim 17, wherein said magnetic or
15 magnetizable pigment particles are chosen from the group
consisting of the optically variable magnetic thin-layer

interference pigments.

19. Method according to one of claims 15 to 18, comprising the
20 additional step of
d) applying a colored, dark, or metallized background coating
onto the hardened coating of step ¢) comprising the oriented

magnetic or magnetizable pigment particles.

25 20. Method according to one of claims 15 to 19, wherein additional
security materials selected from the group consisting of the
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

30 coating layer.

21. Method according to one of claims 15 to 20, wherein a further

layer of micro-lenses or a holographic layer selected from the



WO 2011/ 107527PCT/ EP2011/ 053148 27 the net hod being characterized in that
said graphic information is produced using a magnetic orienting cylinder
havi ng a wepeti/trsee seam ess magnetic field pattern of egirteebéie/osapetition
|l ength. 5 16. Method according to cl a&8m 15, wherein said nagnetic or
magneti zabl e pignent particles are chosen fromthe group consisting of the
pl ate- and the needl e-shaped particles. 1017. Method according to one of
claims 15 to 16, wherein said magnetic or magnetizabl e pignent particles
are chosen fromthe gohipehohgramismagddherhetabjredcddémetallereleoepadigygment s.

18. Method according to clai 7,..Wherei.n sai.d magneti c..or 15magneti zabl e
pi gment particles ar @e%éiiﬁg% %W%‘Hf%}@%é‘ﬁ%ﬁﬁ@pgﬁét he optically
vari abl e magnetic thin-layer interference pignents. 19. Met hod

according to one of clains 15 to 18, congri sing the 20additional step of d)
appl yi ng a col or e@2- dethodgcconsting (¢ 9ne obeloiys eriku2tsaniprisipatle t he

hardeneg coati ng of %Etgf?ﬁveco%‘jhﬂgﬁtéﬁopn ented magnetic or

magnet i Zabl e pi gnent I cles. od according to one of clains 15
to 19, wherein additépotahimenga secomdtpdadtid foilagltechedodted pldstie fgiloep

consisting of the lum nescent dyes and pigments, of t i nfrared- absor bi ng
dyes and pignents, as \%P&u%‘sa g‘ﬂnmﬁE f‘é‘%PF%Wflﬁﬁ‘dﬂéﬁ%g?araﬁHeqi RPHIM%Er ence
pignents are applied iRyt LrieR&dSRR t& GOALt B4 21. Met hod
according to one of cl aiomg)r15 %o”go, aﬁegﬁkn %ﬁ?lug?%er ﬂa@%?ﬁeol}
m cro-l enses or a hol ogaaitliesis copeprisasl leerwedn farfinst ame a se@@nd plastic foil.
2011/198527PCT/EP2011/053148 28
23. Method according to one of claims 15 to 22, wherein the plastic

foil is chosen from the group consisting of polyethylene-

terephthalate (PET, polyester) foils the polypropylene (PP) foils,

the polyvinylchloride (PVC) foils, and the form-stable varieties

15 of polyethylene (PE) foils.

24. Method according to one of claims 15 to 23, wherein the second
plastic foil carries a second imprinting complementary to the
first imprinting on the first plastic foil.

20

25. Method according to one of claims 15 to 24, 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

25 seamless rotary screen, and flexographic printing using Anilox

roller / doctor blade inking.

26. Method according to one of claims 15 to 25, wherein the
orienting of the magnetic or magnetizable pigment particles in
30 the imprinted coating is carried out by the means of an

engraved, permanent-magnetic cylinder.



vol ume hol ograns and the netal lized, denetallized, or partially

denetal lized (indicia) surface holograns is applied. 22. Met hod
accordi ngvpeoone72 clainms 15 to 21, conprising the 5al Permebondsins
additional step of e) lamnating a semond plastic foil onto the coated
plastic foil, to produce a |amnated structure wherein said hardened
coating conprising oriented nagnetic or nagneti zable pignent particles is
conprised between a first and a second plastic foil. 10 23. Mt hod

accordi ng to one ef;. Meathod atbotding 2o ombref elaims b tpbéswhereiwihe i s chosen

f th i Sti .of | yet hyl t er epht hal at PET, 3 t
o115 the pol ypr opyl SEEHRE of e EhPHRE R PRAN B uprHat BOBTISDs | <. and
the form stable vari gl g ahaehdaUREAGRBHGHEN d9id by Spdhaiioper

according to one of claiirs , Wherein"the sécond plastic foil

carries a second i npsplvenhgnconpingleniraadiation with eleeigonibepri o UMg on t he
first plastic foil. :ﬁg,h 5. Method according to one of clains 15 to 24,

wher ei n°t he i nprinting operation is performed with a printing nmethod
selected fromthe group consisting of rotogravure printing using a seanl ess
engraved printing cylinder, screen-printing using .a 25seamn ess rotary
screen, and fl exo@Sagheoprseruribgthyeadgr sigineaccpilingto pngetelgrmpige

i nking. 26. Method a i | \f%ecr i he
orienting of the mag(rilgﬁfl?rgg ér#gagﬁr?gﬁr?g eéilp%[gor%%ttégoalﬁtﬁlalgl su?%éh:%c t he

i mprinted coating is vahrerdecimentsphIDidoeuneans tufnsaortahgnaickdts, and tax

per manent - magnetic c Li nder. WO 2011/107527PCT/ EP2011/ 053148 29 27. Met hod
accordilﬂg to one of AdPRY% 15 to 26, wherein the hardeni ng of the inprinted
coating on the substrate is carried out by a nmethod chosen from physi cal

drying by evaporation of solvent, and curing by irradiation with electron
beam or UV- 29. Magnetic orienting cylinder for producing a security thread or

stripe according to one of claims 1 to 13 through the orienting of
magnetic or magnetizable pigment particles in a coating by the

15 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, magnetically inscribed, permanent-magnetic plate,

20 wrapped around a cylindrical support body, so as to result in a
seamless repetitive magnetization pattern around the

circumference of the magnetic orienting cylinder.

30. Magnetic orienting cylinder according to claim 29, wherein the
25 magnetized permanent-magnetic plate is an engraved

permanent magnetic plate.

31. Magnetic orienting cylinder for producing a security thread or
stripe according to one of claims 1 to 13 through the orienting of
30 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



5light. 28. Use of a security thread or stripe according to one of clains 1
to 14 in or on a paper or polyner substrate for making currency,

val ue- doowomniis,0742D- docunent s, transportation tickets, @ou/HPaxi1losEQNPS.

29. Magnetic orienting cylinder for pooducing a security thread or stripe
according to one of clains 1 to 13 through the orienting of magnetic or
magneti zabl e pignment particles in a coating by the 15application of a
correspondi ngly structured nmagnetic field, such that the orientation of

sai d pignent particl éengthpchaeatterizatin that tlseadinekes igscapiess ¢oxfied mat i on

of suitable repetition |length, characterized i t@ﬂ t the cylinder. conprises
2 flexible. mgneti caNHyar HEsHs BEERCper R HHEh Lis S EbRIeDRIN Sppod
around a cylindrical SARRAIZALBAPLePRiABségbé®sult in a seanl ess repetitive
magneti zati on pattern around the circunference of the magnetic orienting

cylinder. 30. Magnetic orienting cylinder according to claim 29,

wher ef nothe 25mmgn! i RRLIRNRN: ARSORL e Rl g enatausryper manen

magnetié pl ate. 3%. i‘ng cylrnder s or producing a security

thread or stripe accoudemnglindepserfade islenigraved dnal haghstizedgh t he orienting
of 30magnetic or magneti zable pignment particles in a coating by the
application of a correspondingly structured magnetic field, such that the

o aphi o 1 nformat | gt o e ity GdReheaging, HRR SEMBSTELE osa1as
30 I ength, character iwtedteimthereatindteadditionally compsisespessanarmeagvits h a
at ter 101 5. nsor i bed O SbsH e BgpRERRsE R Rt el CudPa e B8 o2l m
31, wherein the
34. Process for producing a magnetic orienting cylinder for
producing a security thread or stripe according to one of claims 1
to 13, having a repetitive seamless magnetic field pattern of
15 suitable repetition length, the process being characterized by
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
20 obtain a coated cylinder;
b) optionally rectifying the outer surface of the coated cylinder
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

25 pattern.

35. Process according to claim 34, wherein said coating and
hardening of step a) is performed by applying a hot, molten
thermoplastic composition and cooling down to solidify the

30 composition.

36. Process according to claim 34, wherein said coating and

hardening of step a) is performed by applying a Plastisol



outer cylinder surface is engraved and magneti zed. 33. Magnetic
orienting cylinder according to one of clains 29 to 32, wherein the

cyl i nder wodnivonai7l y conpri ses permanent magnets 100r eCemreambgsies S

di sposed inside the cylindrical suppait body. 34. Process for producing a
magnetic orienting cylinder for producing a security thread or stripe
according to one of clains 1 to 13, having a repetitive sean ess nmagnetic
field pattern of 15suitable repetition |ength, the process being
characterized by the pse@psontompositiahiangl leeatycuirimgrsocs! tofoppand sotidyfywi t h a
pol ymer materi al corrpfli ;:l ngiﬁa]nhi gh-coercivity permanent - magneti ¢ powder as
afiller mterial and™hardiPhg the pol ymer material, so as to 20obtain a
coated cylinder; b) optionally rectifying the outer surface of the coated
cylinder to obtain a standard cylinder dianeter; c) magnetizing the
outer cylinder suBVad)e’OmSS@lC@(pﬁ%l)g br clgine g 6pyherein e Plaséisohcarhprissd i nder a

repetitive seanl ess 11C1.f ttern. 35. Process according to
claim 35, wherein sairf%%gglg*licr}%drz%%(fﬁ\grdeni ng of step a) is performed by

applying a hot, nolten thernoplastic conposition and cooling down to
solidify the 30conposition. 36. Process g(ﬁc,or ding to claim 34 Hﬁﬁer ein said
coating and har de@ongd TBEESSESEOTHNG L0 Plak ploflame 34y0 S7peFRin Ahphighri sol WO

Co Torm and sol idi Ty Pha Bhags uBf@RHhAgHRAPREL' s ShoadeOae iR
cl ai m 36, wherein theoRipitingthe Guexpferstss” o the/fornyila MFes( detherUay
10 ferrites” of the formula MFe.O,, the samarium-cobalt alloys, and
the rare-earth-iron-boron alloys (RE-Fe.4,B); M being a bivalent
metal ion or a mixture of such ions, and RE is a trivalent rare

earth ion or a mixture of such ions.

15 39. Process according to claim 38 wherein the high-coercivity
permanent-magnetic powder is chosen from the group
comprising strontium hexaferrite (SrO*6Fe.03), barium
hexaferrite (BaO*6Fe.05), cobalt ferrite (CoFe.O,), magnetite
(Fe3;0,), and neodymium-iron-boron (Nd.Fe,,B).

20

40. Process according to one of claim 34 to 39, 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

25 magnetizing the cylinder.

41. Process according to one of claims 34 to 40, wherein additional
permanent magnets or electromagnets are disposed inside the
cylindrical support body.

30

42. Use of a seamless magnetic orienting cylinder according to one

of claims 29 to 33 for orienting optically variable magnetic or

magnetizable pigment particles in a unhardened coating, such



38. Process according to one of claim34 to 37, wherein the highcoercivity
per manent - magneti ¢ powder is chosen fromthe group conprising the

"hexaf er rwpaesi/wfs2the fornul a M~e12019, the "hard | of er PcraP2o10fsi1he
formul a MFe204, the samariumcobalt a2l oys, and the rare-earth-iron-boron
al l oys (RE2Fel4B); M being a bivalent netal ion or a m xture of such ions,
and RE is a trivalent rare earth ion or a mxture of such ions. 1539.
Process according to claim 38 wherein the high-coercivity

per manent - magnet i ¢ pahaletheisiathasen of sadpigraent pagpiclesmepiesents gehphitt i um
hexaferrite (SrO*6Fe203), barium hexaferrite (BaO*6Fe203), cobalt ferrite
(CoFe204), magneti t o RICEHSRPN I HE FugROkH EReULH-SRURSNISEB BlE) . 20 40
Process according tosaiigbRirepb@iidnh hgiR. 39, wherein the process step c)
conprises an engraving step: c) engraving the outer surface of the coated
cylinder of step a) or step b) with a repetitive seam ess pattern, and
25magneti zing the cylinder. 41. Process according to one of clains 34 to
40, wherein additional permanent magnets or el ectromagnets are di sposed
inside the cylindrical support body. 30 42. Use of a seam ess nagnetic
orienting cylinder according to one of clains 29 to 33 for orienting
optically variable nmagnetic or magneti zabl e pignent particles in a
unhardened coating, such WD 2011/107527PCT/ EP2011/ 053148 32 that the
orientation of said pignent particles represents graphic information in the
formof a repetitive seanless pattern of suitable repetition |ength.



