SECURI TY DEVI CE FORMED BY PRI NTI NG W TH SPECI AL EFFECT | NKS Fi el d of the

I nvention [11This invention relates to printing security devices upon a
substrate and nore particularly relates to a security device printed in one
or nore print passes that utilizes special effect magnetically aligned ink
printed different line thicknesses in different regions to forman inage
wherein certain optical effects are seen within all lines, and wherein
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“Backgroqnd of the Invention

[2]  Optically variable devices are used in a wide variety of applications, both decorative
and utilitarian, for example such devices are used as security devices on commercial products.
Optically variable devices can be made in numerous ways to achieve a variety of effects.
Examples of optically variable devices include the holograms imprinted on credit cards and
authentic software documentation, colour-shifting images printed on banknotes, and
enhancing the surface appearance of items such as motorcycle helmets and wheel covers.
Security devices bearing printed images are applied to currency, travel documents, drivers'
licenses, lottery tickets, and objects such as bottles containing pharmaceuticals or other

products where authenticity and or security of the product or brand is very important.

[3]  Optically variable devices can be made as film or foil that is pressed, stamped, glued,
or otherwise attached to an object, and can alse be made using optically variable pigments.
One type of optically variable pigment is commonly called a colour-shifting pigment because
the apparent colour of images appropriately printed with such pigments changes as the angle
of view and/or illumination is tilted. A common example is the "20" printed with colour-
shifting pigment in the lower right-hand comer of a U.S. twenty-dollar bill, which serves as an

anti-counterfeiting device.



or otherw se attached to an object, and can al so be nmade using optically
vari abl e pignments. One type of optically variable pignent is commonly
called a colour-shifting pigment because the apparent col our of inages
appropriately printed with such pignents changes as the angle of view

and/or illumnation is tilted. A common exanple is the "20" printed with
colour-shifting pignent in the [ ower right-hand corner of a U S
twenty-dollar bill, which serves as an anti-counterfeiting device. [ 4]
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[6] Similarly, a process for producing a pattern of flaked magnetic particles in
fluoropolymer matrix has been described. After coating a product with a composition in liquid

form, 2 magnet with a magnetic field having a desirable shape was placed on the underside of
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171Speci al effect optically variable coatings may be in the formof flakes
in a carrier or a foil and nay be color shifting, color swtching,
diffractive, reflective, any conbination of color shifting or color
switching and diffractive, or may have sone other desired feature.

Fi el d-alignable flakes or particles may include magnetic nmetallic,
multi-layer netallic, magnetic flakes having an optical interference
structure, magnetic effect pignents, magnetic optically variable, magnetic
diffractive, and magnetic diffractjve optically variable. [8]Printing with
speci al thersubgtrats: Magnetigally erigeialie @éﬁ‘??gh?eésﬁ H’%ﬁ?‘é@ﬂ%‘}md‘& "Héoﬁ‘sﬁ"fe by any

convent kRAALVBEEHRAIDto ARRIEhAL fAdN 1AL, BLDE IV Bk@righal Plali-@Liekth®sh. This
embodi ment of this invention an Intaglio ink process is used to apgly t he
t

i nk. Nofiltivaried frong perpengiceler fortbe suifecg pba sibstratt tetho griaipal erientatignodhis

et hodsinci‘gd]f‘:é‘l ﬂtapeosuegshe 191%&');16}2'11& FJ & Lur QLA rI) 1 iaﬂ%&?en%deﬂ%é | known,
this i nVERtION provi des sabnovel® an I mvent i ve struct ure that convent ently
limts tdficeditidenctightbastelo thé viewdly ndiifie thefebiatied flakan didmrgerotiding e

differentiatin regi ons inted. wth the same ink. Unexpectedly, while
Iinitinﬁmﬁﬁﬁmﬁg?%%@ﬁﬁﬂgﬂﬁﬁﬁﬁgiP%?T%E$$e?%@mﬁpticalIy variabl e effects are
not limted to a single region. 1101 It is an object of this invention to

provide a printed security device that forns a image printed with the sanme
i nk, whéflebySpeinl effed @pbeal jyi varirlde eeptingg mas e iathieder ot flakee x a arderneriai nes
have di tf. | ved-opt i -ect d_i Iof ' he cross
Secti o ng 1?%181{1%%@4 %ﬁértsﬁghgg icﬁ@ggwﬁl&%gé &fﬁ%@%, rffctiel LR ERRiTatoR of
- color shifting or color switching and diffractive, or may have some other desired feature.
Field-alignable flakes or particles may include magnetic metallic, multi-layer metallic,
magnetic flakes having an optical interference structure, magnetic effect pigments, magnetic

optically variable, magnetic diffractive, and magnetic diffractive optically vanable.

[8] Printing with special effect inks can be done using a silk screen or can be done by any
conventional means of applying ik to a substrate. In a preferred embodiment of this invéntion
an Intaglio ink process is used to apply the ink. Non-limiting examples include gravure,

flexographic, and offset methods.

91 Although special effect coatings forming images are well known, this invention
provides a novel an inventive structure that conveniently limits the perceived travel of a
dynamic effect in an image thereby differentiating two regions printed with the same ink.
Unexpectedly, while limiting the perceived dynamic effect, the optically variable effects are

not limited to a single region.

[10] Itis an object of this invention to provide a printed security device that forms a unage
printed with the same ink, whereby two lined or pixilated regions having different width lines
have different perceived optical effects based in differences in the cross sectional surface of

the printed lines.

[11] The inventors of this application have discovered that when plural parallel spaced lines
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[11] The inventors of this application have di scovered that when pl ural
paral l el spaced lines printed in color shifting ink are very narrow or

pi xel s are very small, that color shifting effects can be seen. The

i nventors have al so di scovered that when flakes within the ink formng
these lines or pixels are magnetically aligned, the effects provided by the
magnetic alignnment by and | arge are not visible. Notw thstanding, the

i nventors have al so discovered that if the line width or pixels size is

i ncreased sufficiently, both color shifting effects_and effects associ ated
wi t h magrsteddn selpyshniing inksarg sy @BEPHIo8 Pificlsstiveragall thagelos shifting effecs a) so
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i nvent i @Adtl of podls sk isiRicteased saffiavlydiesth eSIOPsHiBing @ ffasts hitheftectsafssmibtetpon a
substrate having a first printed region and_a second printed region,
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regi ons,, wherein,the cond printed.r.eqgion j.s_conprised of thin parallel
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printed region or is conprised of substantially wi der lines than are
printed in the second printed region, and wherein particles or flakes in
t he i nkSypmaryafghefnvgrtanso as to produce a visible kinematic dynanic
effect in the first region and not visible in the second regi on when the

image is tilted or rotated, and wherein a contrast between the first and
second PF2Int &daqcemianesswidlsa Hrst gspee| oy entpnfaf ssew iy deties inpeevidade wi dt h of

| i nes or,_Dpi I r.egi . i 1 I rinted
rlegi on, C?Iglb%rgr@hga%lﬂgé r%(r)n @g{b‘éﬁaﬁg %%qfemggga[ﬁl%%’fﬂe%ggbggﬁgfgé{?ﬁﬁ?hpal first
aspect @tfintel eegiory, evlicradmbeth peintediregiombchave gisitde pptally eatiabbgffacti whemim | nage

formed upon uhstrate having a.first printed.region second printed
' ogi on, Ohpas Be ARt feegrd Romad reticnp ke Bisel bty PP RafiBy BT EERL” Dherern
one of thRrdi & Sdmend FEREORNHaVIEERIT ARinakSs flake théreindagiplieatd thalflrit and
surrounded by the other, wherein a sane ink_fornulation having field

al i gnabpeopd gripted regions; Whergindpe pecard panted Egiqryis comppsed o Yy parallel lines or

small pixels, wherein the first printed region is either a solid printed region or is comprised of
substantially wider lines than are printed in the second printed region, and wherein particles or
flakes in the ink are field aligned so as to produce a visible kinematic dynamic effect in the
first region and not visible in the second region when the image is filted or rotated, and
wherein a contrast between the first and second printed regions as a function of a difference
between the width of lines or pixels in the second region and the solid or lined first printed

region, forms a discernible printed image.

[13] In accordance with a first aspect of the invention a security device is provided
comprising an image formed upon a substrate having a first printed region and a second
printed region, wherein one region has visible optically vaniable effects, wherein one of the
first and second printed regions are at least partially surrounded by the other, wherein a same

ink formulation having field alignable flakes therein is applied to the first and second
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printed regions, wherein the second printed region is conprised of thin
parallel lines, wherein the first printed region is either a solid printed
region or is conprised of substantially wider Iines than are printed in the
second printed region, and wherein particles or flakes in the ink are field
aligned so as to produce a visible kinematic dynamc effect in the first
region and not visible in the second region when the inage is tilted or
rotated, and wherein a contrast between the first and second printed
regions as a function of a difference between the width of lines in the
second PEBicE e Wheeiwdhs spcond printediregionds copprscd @f ¢ B paallel Yipgss o

di scer niBlefiPhk & PrinfB9&sion Istither 45088 pAnAaRERoN b R c@ﬁﬁh&ﬁ%f%ﬂ&&ﬁtiaﬂ? the
i nvention there 1s provided, a nethod of forming a security device

conpr i swidertines darprs pointed in the secqndi printadegiporend vehebsin partielea of flakss ipr i nt ed
regi on gnd _one Ok re.second I nted.regigns..at | east £tial bor deri ng
the f1r Qo R Rl MR 56 SR r Bl g R SlmaP T bt R i Rl
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lines of different thicknesses, and, or heights, erein the printed |ines
in the PFiwgen ﬁweiffﬁt@a ﬁ@@ﬂg prigied regionsias Adpagtiop @M\é@ﬂm bgvesn Sw,dwan
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particles or flakes in at |east some of the ink I's field aligned so as to

pr oduce printgfl &ndgee ki nematic effect when the inmge is tilted or rotated, and
wherein a contrast between the first and second printed regions as a
function of their contrasting line widths, forns a discernible printed
i mage. [{415] Id stcadamredairicaotier hspeoodftbs inaspiatthat id previdad, enhéthed dthere i s
-provideg, a nethod o forning.a ﬁFcurity devi ce conprising the steps of:
orming a security device compiising the steps of:

printing upon a substrate a first printed region and one or more second printed
regions at least partially bordering the first printed region, wherein a same ink formulation
having flakes therein is applied to the first and one or more second printed regions in lines of
different thicknesses, and, or heights, wherein the printed lines in the first printed region are
substantially wider and or higher, than printed lines in the one or more second printed regions,
and wherein particles or flakes in at least some of the ink is field aligned so as to produce a
visible kinematic effect when the image is tilted or rotated, and wherein a contrast between the
first and second printed regions as a function of their contrasting line widths, forms a

discernible printed image.

[15] In accordance with another aspect of the invention there is provided, a method of
forming a security device comprising the steps of:

printing upon a substrate a continuous non-interrupted line of variable width or
variable height where magnetic particles do not have substantial tilt in shallow or narrow

regions and do have a tilt under influence of applied magnetic field in the wide or tall areas.

[16] The unexpected image that appears as a result of applying an ink and aligning the ink
in accordance with this invention is highly appealing. In accordance with the teachings of this
invention a same ink formulation is printed at a same time on two regions of a substrate. The

lined image in one region has lines of a different area density, and or different thickness than
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printing upon a substrate a continuous non-interrupted line of variable

wi dth or vari abl e hei ght where magnetic particles do not have substanti al

tilt in shallow or narrow regi ons and do have a tilt under influence of

applied magnetic field in the wide or tall areas. [16] The unexpected

i mge that appears as a result of applying an ink and aligning the ink in

accordance with this invention is highly appealing. In accordance wth the

teachings of this invention a sane ink fornmulation is printed at a sane

time on_two, re Long g&ﬁa,substrate. The lined. i ein one,neqion has |ines
O

of a di fieathsregion glopy are£xgosse R fraghedc fisld €l SyRESinglynBe ot her

regi on. nBokdic'#@LI9 A% Gl EvIRIROR e LP 1R BRI THs hlvElidn PrOMBAS, synergistic
surprisingly, the magnetic effects are only visible in one of "the regions.
Thi s i niRshiti Gne would exiest hatly adielyd wad apphed tol a san@riak thotithd resepeculd bethe i f a
field ' ' . |.L - woul nd t hat
the gt SRd PRt Sl SRR rdNEbe Lol if B st B Ao LG RhaB0

t hi s susgprisibgepsule sithdt thestwdiatagtdentrast dnragaherc srthnictht kinematiefdeer , so t hat

t he ki nenati ffect appears to he enhanced |uxtaposed to the stationary
mge. ¢ ABREage bR etiene G BT CRe it SElPRBY £ Sade He eGPk IRy 5t op
wher e b@ﬁ&ﬁ.%h@iﬁéle%ﬁﬁtiﬂ% §i8h Qe BN L2 R0 YR prnddackitkHestsIPRRIK byt he
effects of the g%%netlc ield in either region a stark difference in
magnet | Bagfipgthe offeels pf theimpgnptic ficld in elfies regionsa pakgialierenderin magnaicelieeld
enmbodi ' iS4 ' ' ' i F ion
ahor el n Pk BEpEnroptnd It ef. IROBRIEd PTG F ulte Bl IRBREISE POn o
t he Dr akinagstid dffect ixawpgioy whnteodihmeiites ragion has aistommntisibie affecd. now be
described in conjunction with the drawings, in which: [18] Fig. | ais a
plan view of a security device showing the letter "B" printed in thick

| i nes apgichBéidtiptivndReoDeaiigs hat surrounds the "B" in thinner parallel
| i nes.

[17] Exemplary embodiments of the invention will now be described in conjunction with

the drawings, in which:

{18] Fig. lais a plan view of a security device showing the letter “B” printed in thick lines

and having a background that surrounds the “B” in thinner parallel lines.

[19] Fig, 1bis a plan view of an alternative embodiment wherein the the letter “B” is

printed with a thicker ink coating than the background.

[20] Fig. 2 is a plan view of an alternative embodiment of the invention wherein the letter
“B” is printed in thick parallel lines in a first direction and wherein thinner parallel lines
defining a background are at a different angle approximately 45 degrees to the thick parallel

printed lines.
[21] Fig. 3ais a cross-sectional view of a printing plate for the images in Fig 2.

[22] Fig. 3bis a cross-sectional view of the ink that is printed on the substrate using the

printing plate in Fig. 3a before applying a magnetic field to align the flakes.
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[19] Fig, Ibis a plan view of an alternative enbodi mrent wherein the the
letter "B" is printed with a thicker ink coating than the background. [201
Fig. 2 is a plan view of an alternative enbodi nent of the invention wherein
the letter "B" is printed in thick parallel lines in a first direction and
wherein thinner parallel lines defining a background are at a different
angl e approxi mately 45 degrees to the thick parallel printed |ines. [21]
Fig. 3a is a cross-sectional view of a printing plate for the images in Fig
2. [22] Fig. 3b is a cross-sectional view of the ink that is printed on the
substrate using the printing plate in Fig. 3a before applying a nmagnetic
field tpylipn i ant LAKESectiondl 4w &1 Bg. 3b ﬂnﬁs&a@iﬁ HeQstRnBB6A b%@'ﬂal(ésqw of

Fig. 3b illustrating the orientation of the Ees in an applied magnetic
field. afaegliehimgagnehd Geldhe perspective V|em10f the image of Fig. 3b after
the magnetic field has been appli ed.

{24] Fig. 5 is the perspective view of the image of Fig. 3b after the magnetic field has been
applied.

[25] Fig. 6 is a prior art cross-sectional view of a flip-flop.
{26] Figs. 7 and 8 are simplified plan views of a flip flip as seen from different angles.

[27] Fig. 9 is a prior art cross-sectional view of a rolling bar showing only some of the

aligned flakes.
[28] Fig. 10 is a top view of the rolling bar shown in Fig. 9.

Detailed Description

[29] In this application the term optically variable encompasses effects that are color
shifting, color switching, diffractive, or kinematic. Color shifting and switching effects are
effects that change or switch color with a change in viewing angle of angle of incident light.
Kinematic effects are those wherein the viewer “appears” to see an aspect of the image move,
or wherein the color in one region “appears™ to switch colors with another region. In an image
having kinematic effects the viewer appears to see motion or depth that would not be seen in 2
uniform coating that merely exhibited color shifting. In a kinematic image flakes are
magnetically aligned such that they are not all uniformly aligned. Thus, tilting or rotating

provides the illusion of movement or change.

[30] The term “visible” used hereafter is to mean visible with the human eye; that is,

without magnification.



[25] Fig. 6 is a prior art cross-sectional view of a flip-flop. [26] Figs.
7 and 8 are sinplified plan views of a flip flip as seen fromdifferent
angles. [27] Fig. 9 is a prior art cross-sectional view of a rolling bar
showi ng only sonme of the aligned flakes. [28] Fig. 10 is a top view of the
rolling bar shown in Fig. 9. Detailed Description [29] In this application
the termoptically variable enconpasses effects that are color shifting,
color switching, diffractive, or kinematic. Color shifting and swtching

effects are effectf.tpat change or switch color with a change in view ng
angl e dBllandihe tesm ling] u%fadtherqagml.s tEnempass@ sipfzbbprscuayed Sf’h%gée’vﬂ‘féﬁeéi n the

yiewerl&gpag&&ahnégrémﬁ%&ymegspect of the inmage nmove, or wherein the color
in one region "appears” to switch colors with another region. In an inmage

havi ng ki nematic effects the viewer appears to see notion or depth that
woul d n be_seen in a unifarmcoati t hat rely exhi.bite al or.

shifti rlgﬁf | e ‘mmquS‘FYndaéseﬁﬁ’ﬁ{?éngatP&% PP EF V“g?f%ﬁeefﬁw%ﬁ%h t hat
they are notysalhetni formy aligned. Thus, tilting or rotating provides the
iI'lusion of nmovement or change. [301 The term "visible" used hereafter is
to mean vi si bl @ wiatthaveragelamaedengiipe; that is, without nmagnification.

b. M = total mass of the object

c. A =total area of the object

[33] Referring now to Fig. 1a a security image is formed having a substrate 1 supporting a
fine lined region 2, wherein parallel lines of ink are applied via a silk screen printing, gravure
process or preferably an Intaglio printing process. The region 2 borders or surrounds region 3 .
which is a region having thick lines therein visually forming or occupying the space of a letter
B. The thick printed lines spaced by gaps there between absent ink form the image of the
letter B, surrounded by the uniform background of thin lines in region 2. Although in
prefcrred.embodiments of this invention the lines are preferably solid continuous lines, dotted
lines may be used to form the image shown. [n this instance is it preferable that the thicker
lines be solid lines and the thinner lines be dotted or dashed wherein the spacing between the
dots be very small so as to be scen by the viewer as continuous solid lines. A fine silk screen
mesh can be used and holes can be selectively plugged or masked preventing ink from being
printed. Of course printing can be done with an ink jet printer or any known means of

applying optical effect inks in lines of varying thicknesses or area densities.

[34] A similar arrangement is shown in Fig. 2, however in Fig. 2 the lines are not all
paraliel. In Fig. 2 the letter B consists of thick parallel printed lines, wherein the background
consists of thin printed lines having gaps or space between that is greater than the width of the
printed lines. Thus, the background region 3 appears as if it consists of thick white lines and
thinner black lines. Notwithstanding the apparent white lines are unprinted areas in region 2.
In preferred embodiments of this invention the width of the fine lines and wider lines differ
significantly however the height of the printed lines also differs. As can be seen in Fig. 3 the

region 2 and 3 of the printing plate have different depths wherein region 3 is twice as deep as
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[31] The term"line" used hereafter is to enconpass a straight or curved
solid line, dotted line, dashed line or curved line. [32] The term "area
density" is used hereafter to nean the mass per unit area defines as: pA
where a. pA = average area density b. M= total nass of the object c. A=
total area of the object [33] Referring nowto Fig. la a security inmage is
formed having a substrate 1 supporting a fine lined region 2, wherein

parallel lines of ink are applied via a silk screen printing, gravure
process or preferably an Intaglio printing process. The region 2 borders or
sur r oun&gigrediferne - €hug when the grintis made.ibe inkite kegianblastaeigditn vi sual |y

form ng L $ |_et. el nrint j

spaced BOPSSEETY be LRCARPSENElctn BUGFS HordtlE ADENRS b Ak I A

sur r oundankensiont,heidthrdntl heighbett Kigr sebistchto it it thertotal walsmi of kgif @padiculdt tilough i n
preferred enbodi nents of. this inyventian.the ljnes. are preferably. solid

Pont | nudi SAPRLESS (it pereei v sttty R St eolcr Sr iR R SHIGEBIIAS | n ¢ hi s
I NSt anc@re find itncP b RIcARLS ahdl Rinetlfc EMféct k@fuirkd D% aRLvARhE Of Inknes liaver t he
thinner |ines be dotted or dashed wherein the spacing between the dots be

very smhingstgbepsrceiyehe seen by the viewer as continuous solid lines. A fine
silk screen nesh can be used and hol es can be selectively plugged or masked
preventing ink frombeing printed. O course printing can be done with an

i nk j et [35]i nAswdedronaihy ldmoBrbempansicaily wqujablei thg latst BaalFigRfabotshowks in | i nes

f i.ng t.hick : depsities. [.34 imilar t i
ohown | g KGneRE e iy feiEiigt S5 ol g o g, by trorpo B REF L 1 i g
2 the | oihidrapBes®ASh Bilight Ohr. BYiti#inddRE dhh@) abpti 4 H6k thidugh theWipheha, thee

~ background consists of thin printed |ines having agf_or_space bet ween t hat
i s gr eaPdt 2ppeaT iR EqNF fom Behtin e fiysitht wepeeinidéed irRold digrlionsa Skt ound regi on

3 appeaggeddtib feabdre SR Vel Ifo® and Qfeﬁ&sé’mieﬁ?n Unfi&Ps@Re plidlisAaepacditack |ines.

Not wi t hst andi ng the apparent white lines are unpr|ntgd areas in region 2.

| n pr ef epplizdtiennodbere 206069898 20060 1AM IO060@D AR 212000308 het, fdhe | i nes and

wi der | i i r..sioni fieant.ly h ver. t he hei gh f.the printed |ines
B so di PPEAT e Rl dbS il SO o e n i R o1 ' mg
pl ate have different depths wherein region 3 is twice as deep as
' [36] Optical effect flakes can be aligned in a field, preferably a magnetic field to form
many different type of kinematic effects. The more simple easily understood kinematic effects

include the roiling bar and the flip-flop.

[371 A flip-flop is shown in Fig. 6 illustrating a first printed portion 22 and a second printed
portion 24, separated by a transition 25. Pigment flakes 26 surrounded by carrier 28, such as
an ink vehicle or a paint vehicle have been aligned parallel to a first plane in the first portion,
and pigment flakes 26' in the second portion have been aligned parallel to a second plane. The
flakes are shown as short lines in the cross-sectional view. The flakes are magnetic flakes, 1.e.
pigment flakes that can be aligned using a magnetic field. They might or might not retain
remnant magnetization. Not all flakes in each portion are precisely parallel to each other or the
respective plane of alignment, but the overall effect is essentially as illustrated. The Figures
are not drawn to scale. A typical flake might be twenty microns across and about one micron
thick, hence the figures are merely illustrative. The image is printed or painted on a substrate
29, such as paper, plastic film, laminate, card stock, or other surface. For convenience of

discussion, the term "printed” will be used to generally describe the application of pigments in
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region 2, for exanple. Thus when the print is made, the ink in region 3 has
a height approximately twice the height of the ink in region 2. Therefore
the thin lines are finer in both dinmensions, width and height off the
substrate. It is the total volunme of ink of a particular line that

determ nes the perceived effects. Color shifting or color swtching is seen
whet her lines are fine lines or wwde lines, and kinematic effect requires a
greater volune of ink in aline or lines to be perceived. 1351 Aside from
the letter B being optically variable, the letter Bin Fig. 2 also shows a
dynam c® RRHERA Triars abich mix WEls PiiFhecaniqvssy prlydBg o hpiadingtheth st

m d-r egiegét t0hs thentlngt ter B, which appears as a bright bar. By tilting the

i mge about an axis through the bright bar, the bar "appears” to nove from
right to left as the image is tilted in both directions. Such kinenatic

R R e e i S L U S RN

200501 23ié%ed akmp thivagdigt: of thEP!dde iapiras daroFgraxamplentight donpar diumindtienei n by

ref erence. 61 ptical.effect flakes can be aligned.in . a.field,.preferably
a magnef‘?‘lfcé ?%ﬁsd‘%)‘iﬁtc‘fiﬁﬁﬁ% Sdit #fegffer feeey g%tth” ‘q%'eﬁg%'a[?fh& 'E‘Fg%t?ttgl%dfhe nor e
si npl e fRdileyicHwl8icak@0d id HRME34, thelidkes fnSthé AEk Hior 17ewilidd VidWeddi-em)d t he
flip-flop. kS?J A f“gtﬁq-; lop is showmn in Fig. 6 illustrating _a first printed

por t i onwhile lighf willhscetestasiaththedlalses ipthsseoand regign 241 Baispip the fisshisivingon 25.

Pi gment 8%%i%§ﬁﬁ@3t? R ﬁggi PhAd @6 F&%nd?éé Bl a%peeirra'w% ehfmer a

pai nt v ave been a ar a to aftirst ane In the first
por t i onsecand viewippepusition akeBel@6will fliptfiep, Sedustdegion beamihpdaklaed theakiaguded

parallel to.a second, pl.ane. The fl akes.are.sh .short .Lines in the

P oos- SBE RS RdEE TG P URE Wk SO RE PR SRR if (P BRA { 'es
that cafalbs add ¢IREhifERFSnd poRIGH YdyGpbésliélbe I HAY colo@hdndatic ShetYortiai retain
remmant magnetization. Not all flakes in each portion are precisely

par al | eRatRerEQINT-ot her or the respective plane of alignnent, but the
overall effect is essentially as illustrated. The Figures are not drawn to
scale. A typical flake mght be twenty m crons across and about one m cron
t hi ck, [9hceThhenrfi¢rgs typscally ransparshy cith¢rieddar ar finfed, amé thei fiakgreare symvallyit ed or
pai nted.on a strate 29 uch (ol I i Lam rd
st ock, Barirl%f%f%?t?‘éeu ? %1%3 ) Il—eo Fcheccg Ff%z ﬁ?@ﬁ ?8 hgﬁéd%\?és?é %Islés }tﬂc? nrhiakf %%Bu{l‘ﬁn%ud%?i nt ed"
wi || bemseditt lagergaikaah thin it of blnenitlie, gapd hickal, platinah, @i metalrdtiey) or bea

car e o BB i Ry oS S RS SR S, AL 59

green-tinted carrier might appear bright green, while another portion with flakes viewed on

end might appear dark green or other colour. If the flakes are merely metallic flakes in a clear
carrier, then one portion of the image might appear bright metallic, while another appears
dark. Alternatively, the metallic flakes might be coated with a tinted layer, or the flakes might
include an optical interference structure, such as an absorber-spacer-reflector Fabry-Perot type
structure. Furthermore, a diffractive structure may be formed on the reflective surface for
providing an enhancement and an additional security feature. The diffractive structure may
have a simple linear grating formed in the reflective surface, or may have a more complex
predetermined pattern that can only be discerned when magnified but having an overall eifect
when viewing. By providing diffractive reflective layer, a colour change or brightness change
is seen by a viewer by simply turning the sheet, banknote, or structure having the diffractive
flakes.
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[ 381 Cenerally, flakes viewed normal to the plane of the flake appear
bright, while flakes viewed al ong the edge of the plane appear dark. For
exanple, light froman illumnation source 30 is reflected off the flakes
inthe first region.to the viewer 32. If the image is tilted in the
direction indicated by the arrow 34, the flakes in the first region 22 wl|
be viewed on-end, while light will be reflected off the flakes in the
second region 24. Thus, in the first viemﬁng position the first region wll

appear I ht and the second region w |l appear dgrk mh@ﬂﬁ in the second
S

vi ewi ng[4si Thoprogess of faéﬂe%mandpﬁfraﬁqwepﬂ%kﬁw defqﬁ@e iy dgta} n"#el¥8ni ng dark
and theg §9§3§@. q.g.% e%&gpduugmon bt @dsmmﬁﬁsadeé@ﬁ%s%wéhﬁ@ vi sual
effect. SimTarly, 1f t e pignent flakes are colour-shifting, one portion
may appelaomatc Btractivie rﬂskescbrlociwm&nmaghélqﬁlffactwmﬂmeoﬁsnanbr eproduslimgg . 1391
The carr1 [.,is tra rent.. eith cle 1 he

fl akes ?Vﬁﬁ%é$h9wFalr E&E?' %%éaw'gg&g%%n%?mﬁélﬁéﬁ%gg?F%gg%%uld be
tinted Wy@ﬂéﬁn&i&@ﬁghﬁe& bﬁ%@ﬁoﬁ&ih@smﬂﬁhm&b&m&i All llayerd; ayshis manehth@s a t hin
filmof alumnum gold, ckel , plat or |, allo be a ngtal
flake, SWeRetisdaver ARLIbeD it esamsskfmﬂah 4idhq quﬁ@ desien Gt thsd akprorond al
layer t o RudRedubls pwyemphbmﬁ.@ne@me ssraamyelt a@w@aﬁror%ﬂamr iHL90A Alwhi | e
anot her portion wth flakes viewed on end m ght appear dark green or other
col our . int¢rfarénsefoptideddesagre nerely netallic flakes in a clear carrier, then
one portion of the image m ght appear bright netallic, while another
appears dark. Alternatively, the netallic flakes m ght be coated with a
‘tinted [ﬂyerFlgov lstd’mmf)hﬁé(ﬂﬂamifghftof tcprivdad mmge 20 icaahe subbteaté 29, ewlneh

structure, as an ahsorber- spacer flector Fa Per o ucture.

Fur ¢ her FOHADE S daRrachl ity Aol ST S CHRTP U sa Mo SFREoy afeoBes f

surfaceThe bni%@vrhaﬂge%n a8t 28 ARaARRIBRM oitheaticad iftdnaB dbcmSS theiillvsifecat ur e.

The diffractive structure may have a sinple linear grating fornmed in the

r ef | ect imagesvitlingt photesopayd prnpet be prodeced ypipe squvshberal erintingigclpsguesrThet hat
can onl hrsggoﬁ’foﬁ 98 3p§ézr%m§ggu HROAL LLefla BykiaYia Peeatul SFR oot iifelagunen

view n ractive re Iect|ve a col our change or
bri ghtn ﬁﬁiﬁcatdsahngc&oss%@mrshbyn n FiGeviey. Tlhy tlanananyZi hﬂtwecnghe st shd ggeond

banknote, .or struct t he ctiv 1 rocess of
Fabr | cabPrigrirr el San(hR ol et BE Al it oot Hapb°Ro.

6, 692, SBﬁﬁqﬁhﬁpﬂmﬁﬁﬁﬁmﬁmp%taﬁmnﬂﬂ publication nunmber 20030190473,

descri bes fabricating chromatic diffractive flakes. Producing a nagnetic
diffractive flake is simlar to producing a diffractive flake, however one
of the kgyergiJ §id£4 Pﬁﬁ‘éﬂi 18 PRWHIREbrited inshg%@%n tﬁ@ﬁm@ﬁtﬁeqb h€a bRYRd can
be di sgui sed y way of being sandw ched between Al |ayers, t hi s manner
t he mageeletdtes Yieying aapld, etitained by diviagithe ur@gbsqi@meﬁtamewomtfoé@tew FFée &pti cal
desi gn of th flake: o tive role
s abeopban 3gngR Bpe L oI RLE s AR ROl Y Bber AP & Ve
desi gn. whith]thé-ingage Hip-Sops ddpoind o tlredmgleax&twdeﬂ\m«ﬁh@hEnmlmw thenftedres 20 on

the substrate 29, which caquld he a doc su ab e .or stock
cort 11 Bt Borfqns of G aTiats. o ARG (S SHRIS) ORE BRI MGE S act as
a secur ki ArsligRfabsditiBRIRElceat i on feature because the illusive inmage will

not photocopy and cannot be produced using conventional printing

techni ques. The first portion 22 appears bright and the second portion 24
appears rke: T, e . 8y n FI G
A The - angie £ 5 SEbR bR htor St FR AR 4 LPARIRRELL BRGNS Vel
sharp. THzewilDbeidetinid anal hﬂlcrbmydshqkmﬁntai Frshelokflentortarfas cafereed orasat her

el AR £ Pl S L STBLS:  LBhe b BB 5 P

Vi ewi Ng;iARRGch. TRYIRY Zgaq&bmdest;ﬁérﬁémﬂak&ezasﬁaﬁ@mrealbgtaltmsp@eﬁt&an&ewt of view
The first portion 22 now appears dark, while the second portion 24 appears

| i ght. Priated pp g subsiiate 23 T%P*@ﬁleﬂh%al@ﬁrﬂ@ealw%mfal Speng &skivg- 8hwithdbangl e

bet ween gt I of the
mage. U S Rt Bt @8auR b fial RF ekt AE et DELE Mgl Peo g

t hrough about 15 degrees. [43) Flg 9IHS a S|an|f|ed cross section of a
printed inmage 42 of a kinematic optical device that will be defined as a

m cro-arrayed cylindrical Fresnel reflector or as referred to as a "rolling
bar" for purposes of discussion, according to another enbodi nent of the
present invention. The image includes pignment flakes 26 surrounded by a
transparent carrier 28 printed on a substrate 29. The pignent flakes are
aligned in a curving fashion. As with the flip-flop, the region(s) of the
rolling bar that reflect light off the faces of the pignment flakes to



the viewer appear lighter than areas that do not directly reflect the |ight
to the viewer. This imge provides a Fresnel focal line that |ooks very
much like a |light band(s) or bar(s) that appear to nove ("roll") across the
i mage when the inmage is tilted with respect to the view ng angle (assunm ng
a fixed illumnation source(s). [44] Fig. 10 is a sinplified plan view of
the rolling bar inmage 42 at a first selected viewing angle. A bright bar 44
appears in a first position in the inage between two contrasting fields 46,

48. FI 2Cis a simlified plan view.of the rollj r..i mage .a second
Soi cot eyt aloa TRt dRg Ry et doi: BatrehBir Pt Rl Vel i, 5°
second ielprovidésh ErBshel fR@dincald 16418 veivZ@atciolikd ahl@%ﬁ omid(@drivads)fthal ds 46",
48' have changed. The alignment of the pignent flakes creates the illusion
of a baRPPRHI ey ("wHwacess thermgae when fie imageis tilied pitthyragpeetde the vipwing

Vie“ﬁ”gaﬂﬁgz%mﬁﬁﬂg%@&@@ﬂhhh&ﬂkﬁ%%&%@ } Tilting the inmage in the other

direction kes the bar appear to ro in the opposite direction (up).
[ 45] The bar nay al so appear to have depth, even though it is printed in a

pl ane. virtual deptk appear. .t o he nmuch greater .t han th hysi ca

Phi ckne b8 of Fieh 1 SRRl L ABR 2t hcoling e Bufhed®iaha o R CE R fary
focal | mite.Of biifte bayd4 Ashhrs ad a GEdd YOt Bthe imigiHetdeanwd eomtRtn@ficliie focal
| engt h under neat h_t he ?f the reflector. The tilting of the flakes in

I
a sel ected®phlG-2is Fé?f‘l?@%{]eg plangriew of thergllingdar eagepf yggeahd stecdbtisvige " 3pr,
as it i gndlOnTHRMrivnd Bk ah' agpegr@to tvE Ph86ed¥ (BB BbsiBEL BChe ﬁﬂé‘gepﬁ_l&ﬁé ai ned

by placing a shaped magnet behind the paper or other substrate wt

magnet i sizgs ¢fiteeontrastingdiellsi 46, 8’ lowve changsdbBheraligoment of thd pigmentdlakeer . The
fl akes al.i l.on keatield Lines and._gr i fr.er
cetti ngopn et il AR Sl oyl g g b LRl SR B
nove asangle argd fixddtibaninagageTRimetha imagSih theahesdirayobmakarthebar apgét to

Flip-flops. and rolli har an be printed with magnetic pignment flakes,
i.e. pi bcﬁré‘ﬁftﬁ??%?é'ée‘g{?ﬁf‘c’% 8'be al i gned using a magnetic field. A printed
flip-flop type image provides an optically variable device with two

distinct fields that can be obtained with a single print step and using a

singl e 149k f Chabaranayaiso arpeasite hing dsath, eygrethpughié ispiraiadda g plascobhd drpaly
| abl ! ' - th
varia .Seﬂﬁ?f%tg%:p%g ng‘iﬁ.lc? g&tgﬁfr HRAhS yt%?c{aﬂthﬁéﬂcﬂéss%@a%ﬁd’r&tédgg@&% as the

image is ti sim e sem -precious stone o} i'ger's Eye.
These phappeescbdcaungalse zarés gimageanp facekblaid of thedylindacalicbhyesikresnabledter woul d

not phot oco Such, i es may be appli t o -bank. not.es, oC, .

Cort 11 oRAE e e Rue BB B L e e s RpCARE TS W LR s i o
as aut hedidiabgdtiem reneholighand proeienheifusichiofidesievor TP, ad@yconirBord@r ti cul arly
desirable for high-vaqlune printed docunents, such as bank notes, .packaging,

and | aquf%‘T%C% sc-fiRpsiea rnheshtainedpyplatiapa sherpd magnst §olypdihst i on,
as i s dgsft bP&HeldabMite with magnetic pigment flakes printed on the substrate in a fluid

carrier. The flakes align along magnetic field lines and create the 3D image after setting (c.g.
drying or curing) the carrier. The image often appears to move as it is tilied; hence kinematic

3D images may be formed.

[46] Flip-flops and rolling bars can be printed with magnetic pigment flakes, i.e. pigment
flakes that can be aligned using a magnetic field. A printed flip-flop type image provides an
optically variable device with two distinct fields that can be obtained with a single print step
and using a single ink formulation. A rolling bar type image provides an optically variable
device that has a contrasting band that appears to move as the image is tilted, similar to the

semi-prectous stone known as Tiger's Eye. These printed images are quite noticeable and the
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[471 Al though enbodi nents of the invention described heretofore have been
primarily concentrated on Intaglio, other methods of applying ink in
accordance with this invention can be used. For exanple gravure, silk
screen, flexo, letterpress and ot her known nethod of applying ink can be
utilized. What is required is that ink be applied to different regions
within a larger region in lines of varying thickness and |ines of varying
hei ght; that is the depth and width of the lines will vary so as to provide

contrastjng regions. [481 For int L0 or gravure printing, the sinplest
met hod i HS?YfraS & Wiy 20f ﬂ@tqcepﬁaﬁgl*gp%?ﬁéga%@ﬁ@%w&aw Paes, sgkon than in
a contr agkifidkes 86QNGe R Ahtati I dechAly ééhl%%&d%’irhﬂéﬂd%%cts“a@@hﬁfeﬁt%%@ I nk

t hi ckness is achi eved using a dot screen or hal ftone techni que erein

| ar ger @pd/osntecoustprteitingglovischTihp prespasticuleslyateaigeble Hr highevolume pntedgi on of
greater i | tN1 . . th f .Sl reen printi wherein
2 Dhyei PG shios e KRS ookl nd s oedlse S SLEBMaBu AT ohe 1<
achi evedpded printing bpsrativn, aariescribkd bsloween printing, the achi evenent of
different ink height in the two or nore regions is provided by throttling
the transfer of ink through the screen via the masking of the screen

itsel f. By sAidehiyVEnboEEkemsodihe ifRnESH 88BrbddRrdibiosd hatt B8ed il Nhi bi t ed
ink transfer and therefore greater ink height off the substrate while the
second &peesntigied an ntagliy otheymethody of applingmifie pecarinehwite thos mvemigarcai nk

hei ght Hﬁé&hﬂ : i | Fgr ot her
printingggg%ﬁﬁlques %U%%wgg%wggégggJgggﬂgﬁ%$%$%%gg%ﬂggﬁl agﬁghdéﬁes are
used whepgymganlcem tefutiized tVehatasstqlueskis that ik YehippledeadiHerentpegivhoeithiny

varying_the ink trapsfer. by.means of dot. sizes or percent .ink coyerage on
Uhe’ pl aedier PEigndf Bresmbapife fispact and lin diSandne Bfeidindn heskoliad

| nvent i eidthlofeheniicd Rill Odrylsb@s kool ide @ohttRin@fegonsengt h of one unit in the
first region is at least three tinmes the weight of the ink in a line of a

sanme length in the second region. Preferably, the first region consists of
a pluralisgy ] i i 1 regi on
consi st y%f g&plpﬁ%ggll) :Of grag? fe ar gil%’edl?@%@hsg}ggﬁl?% Z%foﬁg{\%ieh gﬁ%ﬁ@?ﬁr%f | ess
t han Wi greateodeptbiin i firg oggeorn than imcemitktngedoti fionhe |ines in the second
region may be orders of magnitude smaller than the width of the Iines in
the first region. Regardl ess of the exact ratio that is selected with
regard f{49]ar Par Elexs piiytin@{ vartdtion fin inkehicless &gichised witfesddtecretmbd llff s one
wherein the narrow.|ines do not. shOM/yisiR%EggE netic or kinenmtic_ effects,
t

whi | e t HECIFREIUS Sderin g dpt §i75, £9uaiBe & QVETage 15 ysedist the regiomect s .

1511 Fi Blé erebteP BQYed fk tBckRés8ald e cRERAGIRER e rridtAg WHVENh bﬁ)%lldﬁt‘@r@énn the

letter . shown as 3b and it's background 2b are printed in lines of a
same W HRHDSHSIEseneataEca s usedvavation HwighBis 4chieyed intaediftergni mannehaln i s

cons' detabluring Bt alileaidifol ALl TGRS, BERKICONDL odbe LIRIRRS

printed a printing plate ntagl 1 o) gravure C
gr adi enby dirottligg the imageer dngk twouphshé arednnga thieenBkmgef deaspeen itkdf) Bygr avi ngs
form ng

the bacRURGURE BB AL e Ao BPa i eshbar Phiafaiod Bk G g PP
cont r asink Helight bFMRS subbtrate whildGhd $e8ol AELhas a lesser degree of ink transfer and
therefore lower ink height due to masking of the screen in a predetermined manner. For other
printing techniques such as letterpress and offset, similar schemes are used wherein areas of
greater and lesser ink thickness are provided by varying the ink transfer by means of dot sizes

or percent ink coverage on the plate or transfer medium.

[50] In apreferred embodiment of the invention, the weight of the ink in a line of a length

of one unit in the first region is at least three times the weight of the ink in a line of a same
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t hi cker and contain greater nunber of pignent particles per unit of the
substrate area as shown in Fig. 3b. [521 Fig. 4 illustrates the orientation
of the flakes 4b in an applied magnetic field 5b. Being dispersed in a
liquid ink vehicle and placed in a curved magnetic field, the particles 4b
rotate in the ink vehicle until they become aligned along the lines of the
field as shown. The process of rotation occurs in these regions of the
print where the ink vehicle has enough space for it. Usually these are the

pl aces where th k t ed d [
he. badagiointe wsombieeivay BT aho Hoh by wHE-par dpLraly eEPfeidi'e ana.
a' ! 9” %hﬁ[(}-ﬂ 1&Q§oﬂ&m§wLm8Yhe%fe@6h&4e%ieﬁTcoﬁélﬁ of ?Aﬁu@hfy&%ﬂafallel tedmgs of the

ets’a nematic optical effect shown in Fig. 5 while the background does
not hawheving a wifith3f lftSSl than Vi/2 draveaver/ia Semﬁéféﬁtﬁ?éﬁ% thagtdBieb e lings 1181 i gur es

R et i ot O ool R o sre (1

IS not made up of parallel
l'i nes b?d%@r\(ﬂegﬁﬂd&sb@fbﬂh@ emuﬂehtnoshansisdidmeedsammgarﬁeoasaaaineesimoefsrdrm' i thes i n
ot her e di.nment s 8%541 Nuner us ot her enhodi nvention may be

envi s a@\é(ﬂ regienfow et 53410 IR gng ?ﬁe‘r"ﬁ © BUGpE BES ‘{B‘r?ﬂoé Sli'(h éﬁ?’?%wag%‘? %&xanpi e

in an ltlg%ﬁt?ctgl%hi&hﬁ%id&aﬁd/&ﬁﬁlgﬁérmﬁeé AethisiodkibikihemaRiticed. to the
bottomo l'ight transm ssive substrate and wherein a wider |ined coating

representing the letter Bis on the top side of the substrate. Conveniently

The wi et P d SRR Eh AR Ehph B e A TR e
subst r ahéwn aQSlaamm s background 2b are printed in lines of a same width on substrate 1b.
However, the “B” is printed in ink that is considerably thicker than the ink forming the
) background. The image was printed with a printing plate (Intaglio) or with gravure cylinder
having a gradient of engravings. Engravings forming the B are decper than engravings
forming the background 2b as shown in Fig. 3b. As a result, the lines of the background 2b
are shallow and contain small amount of a pigment. In contrast, the lines 3b forming the B are

thicker and contain greater number of pigment particles per unit of the substrate area as shown

in Fig. 3b.

{52] Fig 4 illustrates the orientation of the flakes 4b in an applied magnetic field 5b. Being
dispersed in a liquid ink vehicle and placed in a curved magnetic field, the particles 4b rotate
in the ink vehicle until they become aligned along the lines of the field as shown. The process
of rotation occurs in these regions of the print where the ink vehicle has enough space for it.
Usually these are the places where the ink is printed with deep engravings. The shallow lines
of the background do not have room enough for the particles to rotate and align along the
lines. They stay almost flat. As a result, the image of the B gets a kinematic optical effect

shown in Fig. 5 while the background does not have it.

[53] In an alternative embodiment not shown in the figures the letter “B” is printed with a
solid unlined coating whereby one thick line forms the letter “B”. Hence, the letter “B” is not
made up of parallei lines however the background is and the same effects are present as in

other embodiments.
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. A security device conprising an inmage fornmed upon a substrate having a
first printed region and a second printed region, wherein at |east one
printed region has optically variable effects, wherein one of the first and
second printed regions are at |east partially surrounded by the other,
wherein a sane ink formulation having field alignable flakes therein is
applied to the first and second printed regions, wherein the second printed
region is conprised of thin parallel lines, wherein a) the first printed
region is either a solid printed region or is conprised of substantially

wi der lines than are printed in the second printed region; or b) wherein
the firgdq)prNDineul 6GePEbSIiIREAE B thR iSkintibh Rial BE eAvis#ed Mikh6iit deparGiggPr | sed

of a first group of parallel lines and wherein the area density of the ink
of the Senoheseppeapthis insensionaFarieapmplepnpapmbpdimepinot shovay @é’trarﬁlqeémw | ess
that the_ ar ' i j ' ast t:y. of the
first oronBEay SE18 fouPbpdh ofa BEMLEELNE Siboftuc B8 oBLR, SRR e, 110
are fi ekchtiakirgpredntin: ths ldter Briodu de tap vids bHihe skbstretraConvedientprite fafeflmed i n
the first region and not. visible in the.seco reqi pn, when the j e is

1Tt ed SranEEaR Sorer s polisdingion G E5ReF BTt e ecre H” FiraredimgheRiEg

pri nt edsiye gt #NghidmndnissiRe biRiaef a difference between the width of lines in
the second region and the solid or lined first printed region, forms a

di scernible printed inage. 2. A security device as defined in claiml,
wherein both printed regions have optically variable effects. 3. A
security device as defined in claim2 wherein a plurality of parallel |ines
inthe first region are at least twice a wide as the thin parallel |ines of
t he second region and wherein the area density of the ink of the second
group of substantially parallel lines is substantially |less that the area
density of the area density of the first group of parallel lines, 4. A
security device as defined in claim3, wherein the ink is conprised of
magnetically aligned fl akes.
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5. A security device as defined in claim3 wherein the ink consists of
magnetically alignable flakes. 6. A security device as defined in claim4,
wherein the magnetically aligned flakes in the first and second regions is
the sane ink formulation and wherein the lines in the first region are at

| east two tinmes wider than the lines in the second region. 7. A security
device as defined in claim®6, wherein a contrast between the first region
and second region forns discernible indicia. 8. A security device as
defined in claim7 wherein the magnetically aligned flakes are col or
shifting flakes. 9. A security devi‘ddDs defined in claim?7, wherein the
magnetically aligned flakes are color switching flakes. 10. A security

device as defined in claim7, wherein the magnetically aligned flakes are
di f f r act.iAvecciititykdeyice comprising an image formed upon a substrate having a first printed

region and a second printed region, wherein at least one printed region has optically variable
effects, wherein one of the first and second printed regions are at least partially surrounded by
the other, wherein a same ink formulation having field alignable flakes therein is applied to
the first and second printed regions, wherein the second printed region is comprised of thin
parallel lines, wherein
a) the first printed region is either a solid printed region or 1s comprised of
substantially wider lines than are printed in the second printed region; or
b) wherein the first printed region is either a solid printed region or is comprised of a
first group of parallel lines and wherein the area density of the ink of the second group
of substantially parallel lines is substantially less that the area density of solid printed
region or the area density of the first group of parallel lines,
and wherein particles or flakes in the ink are field aligned so as to produce a visible kinematic
dynamic effect in the first region and not visible in the second region when the image' 1s tilted
or rotated, and wherein a contrast between the first and second printed regions as a function of
a difference between the width of lines in the second region and the solid or lined first printed

region, forms a discernible printed image.

2. A security device as defined in claim 1, wherein both printed regions have optically

variable effects.

3. A security device as defined in claim 2 wherein a plurality of parallel lines in the first
region are at least twice a wide as the thin parallel lines of the second region and wherein the
area density of the ink of the second group of substantially parallel lines is substantially less

that the area density of the arca density of the first group of paraliel lines,

4. A security device as defined in claim 3, wherein the ink is comprised of magnetically
aligned flakes.
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11. A security device as defined in claim6 wherein the lines in the first
region are parallel. 12. A security device as defined in claim®6 wherein
the lines in the second region are parallel. 13. A security device as
defined in clains 6 wherein the lines in the first and second regions are
parallel. 14. A security device as defined in claim6 wherein lines in one
of the first and second regions are of different thicknesses. 15. A
security device as defined in claim4 wherein flakes in the first and
second regions are magnetically aligned and, wherein a strong, dynam c effect
that i sSaAfsesstty 8eviesasidstined mg%w@r& whgreinifbe ok srpsusts of mageticHl Hignphle st
printedgregion and is not seen in the second printed region. 16. A
security device as defined in claim3 wherein the height of the ink in the
first region is greater than the height of the ink in the second regions.

6. A security device as defined in claim 4, wherein the magnetically aligned flakes in the first
and second regions is the same ink formulation and wherein the lines in the first region are at

least two times wider than the lines in the second region.

7. A security device as defined in claim 6, wherein a contrast between the first region and

second region forms discernible indicia.

8. A security device as defined in claim 7 wherein the magnetically aligned flakes are color

shifting flakes.

9. A security device as defined in claim 7, wherein the magnetically aligned flakes are color

switching flakes.

10. A security device as defined in claim 7, wherein the magnetically aligned flakes are

diffractive flakes.
11. A security device as defined in claim 6 wherein the lines in the first region are parallel.
12. A security device as defined in claim 6 wherein the lines in the second region are parallel.

13. A security device as defined in claims 6 wherein the lines in the first and second regions

are parallel.

14. A security device as defined in claim 6 wherein lines in one of the first and second regions

are of different thicknesses.
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17. A security device as defined in claim3, wherein the weight of the ink
inaline of a length of one unit in the first region is at |east three
times the weight of the ink in aline of a same length in the second
region. 18. A security device as defined in claim3 wherein the first
region consists of a plurality of parallel printed lines of wwdth W.. 109.
A security device as defined in claim 18 wherein the second region consists
of a plurality of parallel printed lines having a width of |ess than W/ 2.
20. A security device as defined in claim19, wherein a rolling bar is seen
in the first region without magnification as the inmage is tilted, and

wher ei n [ i . i RN ' ' : d
regi on i 'eAn QHHP@P %%ﬁ‘{“haéafﬁn‘gé&e‘ﬁ %ﬁ%\.@ ‘%&géei%ur It yhé%{/@%ieﬁgssle%beﬁ‘tdit}ﬁ Igl%%ﬁgcl aim
g, wher eiagnétioally alkgried ang pherth 4 9rangelyhametefinidhariea dmctron ef the alogrunenggi ons
y an In | j rinti.n ocess., 22. A.security device as. defined in claim

1 wher ePhita et srépyn the g, PR ropaR A2 B0y Sregiip B ST i e Obecond
regi on each have a visible unprinted Iine therebetween and wherein the
unprinted line is wider than the printed |ines next thereto, L

16. A security device as defined in claim 3 wherein the height of the ink in the first region is

greater than the height of the ink in the second regions.

17. A security device as defined in claim 3, wherein the weight of the ink in a line of a length
of one unit in the first region is at least three times the weight of the ink in a line of a same

length in the second region.

18. A security device as defined in claim 3 wherein the first region consists of a plurality of

parallel printed lines of width W1

19. A security device as defined in claim 18 wherein the second region consists of a plurality

of parallel printed lines having a width of less than W/2.

20. A security device as defined in claim 19, wherein a rolling bar is seen in the first region
without magnification as the image is tilted, and wherein a rolling bar is not seen without

magnification in the second region when tilting the image.

21. A security device as defined in claim 3, wherein the ink is applied to the first and one or

more second regions by an Intaglio printing process.
22. A security device as defined in claim | wherein a plurality of adjacent pairs of parallel

lines in the second region each have a visible unprinted line therebetween and wherein the

unprinted line is wider than the printed lines next thereto.
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23. A security device as defined in claim1l wherein a plurality of adjacent
pairs of parallel lines in the first region each have a visible unprinted

| i ne therebetween and wherein the unprinted line is narrower than the
printed lines next thereto. 24. A security device as defined in claiml,
wherein the thin parallel lines in the second region are contiguous and
forma single line. 25. A security device as defined in claim1 wherein
the wider lines in the first printed region are contiguous and form a
single line. 26. A security device as defined in claim1l wherein the thin

parallel lines in the second region and the wider lines in the first
print edaf egiQNnef cﬁ;vfé@% e dSn @R fi %K@réin §'pﬂ9£lﬁy bt Hrﬁacen?;?alrs%f paGHEl ty
device as definéd in claim1l wherein the thin parall Ines in the second

regi on hmes in He fuptdegion icaddichave atvireble iunmntw ilmﬁtéereb@gfma@thrmﬂ@ be _
cont | guﬁﬁ&&q?&ﬂlr%ggﬁﬁ%ovﬂe? ﬁ%nathéhﬂgﬂeﬁgkx%s“r?ex@ﬁl‘é} a varying wdth and wherein

the singl*e Tine having a var ‘ted or pixelated |ine. 28.
A nethod of formng a security deV|ce conprising the steps of : printing

upon a bstrate first, printe gi ne or re second i nt ed
o ons e peREE Gt irGitidr G o brs B prri Dacs Bgroncomaenn o
same i nlrefcahdBilonl ARNfRR sipid lidkes thereln is applied to the first and one
or nore second printed regions in |lines of different thicknesses, and/or

different heights, wherein the printed lines in the first prlnted region

are subsgg az'{'géc%ﬁyde | dGE a8Rkaqh c%ﬁrﬂ helherdiR AR »91dl=:.]“lhf‘e9 il {hﬁ?giti gimlt.eg? agtq east

nore second pri regl ons, wherein particles or

sonme of aztehenmgdousmdfoehdsaiglghm so as to produce a visible kinematic
effect when the image is tilted or rotated, and wherein a contrast between
the first and second printed regions as a function of their contrasting

line wi g ssechitfytevite s d6@iadiih CRiRNIWHePEn tHRER: parallel lines in the second region

and the wider lines in the first printed region are contiguous and form a single line.

27. A security device as defined in claim 1 wherein the thin paraliel lines in the second region
and the wider lines in the first printed region appear to be contiguous and appear form a single
line having a varying width and wherein the single line having a varying width is a dotted or
pixelated line.

28. A method of forming a security device comprising the steps of:

printing upon a substrate a first printed region and one or more second printed regions at least
partially bordering the first printed region, wherein a same ink formulation having flakes
therein is applied to the first and one or more second printed regions in lines of different
thicknesses, and/or different heights, wherein the printed lines in the first printed region are
substantially wider and or higher, than printed lines in the one or more second printed regions,
and wherein particles or flakes in at least some of the ink is field aligned so as to produce a
visible kinematic effect when the image is tilted or rotated, and wherein a contrast between the
first and second printed regions as a function of their contrasting line widths, forms a

discernible printed image.
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29. A nethod as defined in claim28 wherein the printing is Intaglio
printing. 30. A nethod as defined in claim?29 wherein ink is applied so as
to be nore raised in the first region than in the second region. 31. A

met hod as defined in claim28 wherein the discernible printed i mage
consists of a lined image fornmed of groups of parallel |ines.

29. A method as defined in claim 28 wherein the printing is Intaglio printing.

30. A method as defined in claim 29 wherein ink is applied so as to be more raised in the first

region than in the second region.

31. A method as defined in claim 28 wherein the discernible printed image consists of a lined

image formed of groups of parallel lines.
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