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Abstract of the Disclosure

A device and method of forming a device in the form of an image particularly usetul as a

security device is disclosed wherein a magnetically aligned pigment coating upon a release layer

LA

on a first substrate on which it is coated is stamped, or example hot stamped onto another
substrate or object. Multiple stamped aligned regions can be oriented differently on the other
substrate or object in the form of a patch work or mosaic. For example a region of stamped
aligned flakes having the flakes oriented in a North-South orientation can be stamped onto one
region of an object or substrate and another region of stamped same flakes removed from a

10 same substrate can be stamped onto a same object oriented in an E-W orientation. By first
aligning and curing flakes onto a releasable substrate, these flakes can be stamped 1n various

shapes and sizes of patches to be adhesively fixed to another substrate or object.

15
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STAMPING A COATING OF CURED FIELD ALIGNED SPECIAL EFFECT FLAKES
AND IMAGE FORMED THEREBY

5>  Field of the Invention
[01] This invention relates generally to optically variable pigments, films, devices, and
images, and more particularly to aligning or orienting field alignable pigment flakes, such as
during a painting or printing process, and subsequently transferring a region of the field aligned

pigment tlakes to an object or substrate to obtain a desired optical effect useful for example in

10 security applications.

Background of the Invention
[02] The present invention also relates to field alignable pigments such as those that can be
aligned or oriented in a magnetic or electric field, for example, flakes having an optically
15 diffractive structure forming diffractive optically variable image devices ("DOVID"), such as
orientable diffractive pigment flakes and stereograms, linegrams, graphic element-oriented
devices, dot-oriented devices, and pixel-oriented devices, and oriented optically variable

pigment flakes.

20 [03] Optically variable pigments ("OVP's"™ ) are used in a wide variety of applications. They
can be used in paint or ink, or mixed with plastic. Such paint or ink is used for decorative
purposes or as an anti-counterfeiting measure on currency. One type of OVP uses a number of
thin-film layers on a substrate that form an optical interference structure. Generally, a dielectric
spacer layer 1s often formed on a reflector, and then a layer of optically absorbing material is

25 formed on the spacer layer. Additional layers may be added for additional effects, such as
adding additional spacer-absorber layer pairs. Alternatively optical stacks composed of (high-

low-high)" or (low-high-low)" dielectric materials, or combinations of both, may be prepared.

[04] United States patents 6,902,807 and U.S. Patent application publication numbers
30 2007/0058227, 2006/0263539, 2006/0097515, 2006/0081151, 2005/0106367, and
2004/0009309, disclose various embodiments related to the production and alignment of

pigment flakes so as to provide images that can be utilized in security applications.
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105]  All of the aforementioned patents and applications are incorporated herein by reterence,

for all intents and purposes.

[06] Although some pigment flakes suspended in a carrier vehicle can be aligned 1n electric
fields, magnetically orientable flakes aligned in a magnetic field are generally more practicable.
The term magnetic flakes used hereafter means flakes that can be aligned in a magnetic field.

These flakes may or may not be magnetic themselves.

[07] 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, color-shifting images printed on banknotes, and enhancing

the surface appearance of items such as motorcycle helmets and wheel covers.

[08] Optically variable devices can be made as film or foil that is attached to an object, and
can also be made using OpticaHS/ variable pigments. One type of optically variable pigment 1s
-commonly called a colour-shifting pigment because the apparent color of images appropriately
printed with such pigments changes as the angle of view and/or illumination 1s tilted. A
common example 1s the "20" printed with colour-shiftiﬁg pigment in the lower right-hand corner

of a U.S. twenty-dollar bill, which serves as an anti-counterteiting device.

[09] Some anti-counterfeiting devices are covert, while others are intended to be noticed.
Unfortunately, some optically variable devices that are intended to be noticed are not widely
known because the optically variable aspect of the device 1s not sufficiently dramatic. For
example, the color shift of an image printed with color-shifting pigment might not be noticed
under uniform fluorescent ceiling lights, but more noticeable in direct sunlight or under single-
point illumination. This can make it easier for a counterfeiter to pass counterfeit notes without
the optically variable feature because the recipient might not be aware of the optically variable

feature, or because the counterfeit note might look substantially similar to the authentic note
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under certain conditions.

[10] As need continues to design devices that are ditficult to countertfeit and easy to

authenticate, more interesting and useful devices become available.

[11] For example, United States Patent application publication number 20060194040 1n the
name of Raksha et al. discloses a method and image formed by applying a first coating of
magnetically alignable flakes; magnetically aligning the first coating of alignable flakes; curing
the aligned tlakes, and repeatiné the steps by applying a second coating of magnetically
alignable flakes over the first cured aligned coating of flakes, aligning the second coating of
flakes in a magnetic field and subsequently curing the second coating. This two-step coating,
aligning and curing sequence allows first applied flakes to be magnetically aligned in a different

orientation to the second applied flakes.

[12]  Although patent application 20060194040 provides a useful result, it would be desirous
to achieve similar yet different images wherein fields within an image could be oriented

differently, and wherein this two-step coating sequence was not required.

{13] = Furthermore, it would be useful to provide a method and resulting image wherein regions
of an image formed by field aligning flakes could be utilized to form a mosaic wherein stamped-
out aligned portions of an aligned image could be reoriented and applied to an object or

substrate so as to form a desired pattern or image that differs from the originally aligned image.

[14] It is an object of the present invention, to provide optically variable images wherein one
or more regions of an image of field aligned flakes are stamped out, and are affixed to substrate

in a preferred orientation.

Summary of the Invention
[15] In accordance with the invention there 1s provided a method of forming an image
comprising the steps of;

1. coating a substrate with a pigment having field alignable flakes therein;
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and applying a field to the field alignable flakes so as to align the flakes along
applied field lines;
3. after performing step (b) curing the pigment; and

4. stamping a region of the cured coated substrate with a stamp having a

LA

predetermined shape to yield a stamped transterable image formed of aligned

flakes.

(16] In accordance with an aspect of the invention a method of forming an image is provided
comprising the steps of:
10 1. releasably coating a substrate with a pigment having field alignable flakes therein;
2. and applying a field to the field alignable flakes so as to align the flakes along
applied field lines;
3. after performing step (b) curing the pigment;
4. stamping a region of the cured coating with a stamp having a predetermined shape
15 to yield a stamped image formed of aligned flakes; and,

5. applying the stamped 1mage to a substrate or article.

[17] In accordance with an aspect of this invention, an image s provided comprising a first
-region of flakes applied to a substrate after being aligned in a magnetic or electric field; and a
20 second region of flakes applied to the same substrate after being aligned in a magnetic or

electric field, wherein the first region of flakes on the substrate 1s oriented differently than the

second region of flakes on the same substrate.

[18] In accordance with another aspect of the invention an image is provided comprising a
25 substrate having a first patch applied thereto, wherein the first patch includes aligned pigment
flakes cured in a vehicle, wherein said aligned flakes form a discernible pattern, and a second
region of aligned flakes cured in a vehicle applied thereto wherein the flakes within the first
patch applied to the substrate are oriented differently than the second region of flakes on the

same substrate, and wherein the first patch and the second distinct region of flakes are vistble at

30 the same time.
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[19] In accordance with another aspect of this invention an image is provided comprising a
first region of flakes aligned in a magnetic or electric field wherein the first region of flakes

were aligned and cured upon a first substrate; removed from the first substrate in the form of a

patch of aligned flakes and transferred to a second object or substrate.

[20] In accordance with another aspect of this invention a method of forming an image 1s

provided comprising the steps of:

l. coating a release coating supported by a substrate with field alignable tlakes;

2. exposing the field alignable flakes to a magnetic or electric field to form field

aligned flakes;
3. allowing the field aligned tlakes to cure;

4. removing the field aligned flakes from the substrate while preserving their

alignment; and,

5. transferring the field aligned flakes to an object or another substrate in a

predetermined orientation.

[21] In accordance with another aspect of the invention the second stamped image 1s applied

over at least a portion of the first stamped image.

—

Brief Description of the Drawings

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

drawings in which:
|23] Fig. | is a plan view of a first ribbon-like substrate having varying shaped diftractive

pigment flakes thereon magnetically aligned such that grooves within the diffractive flakes are

parallel to one another orthogonal to the longitudinal axis ot the ribbon.

[24] Fig. 2a1s a plan view of a stamping die 1n the form of an arrow;

[25] Fig. 2b is a plan view of a stamped-out foil patch of aligned tlakes in the shape of the
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arrow stamped from the first ribbon-like substrate shown in Fig. 1 with the die shown 1n Fig.

2a.

126] Fig. 3 1s a plan view of the first ribbon-like substrate oriented 90 degrees to the
>  orentation of the substrate shown in Fig. 1 relative to the second stamping die conveniently
having its stamped out region with the flakes oriented 90 degrees to the stamped out region of

Fig. 2b.

[27] Fig. 4a1s a plan view of a circular stamping dye having an arrow-shaped opening in a

[0 center thereof.

[28] Fig. 4b 1s a circular stamped region stamped from the first ribbon-like substrate with the

circular stamping die shown in Fig. 4a.

15 {29} Fig. 4c is a plan view of the final image having the stamped arrow foil placed on the
stamped circular region, wherein the orientation of the diffractive grating in the diffractive
pigment flakes forming the arrow foil are orthogonal to the diffractive structures in the circular
stamped foil region.

20 [30]  Fig. 5 1s a photograph of a region of magnetically aligned flakes aligned to yield a 3D

tmage wherein some of the flakes are out of plane from the substrate.

[31]  Fig. 6 1s an illustration of a painting or printing station wherein a moving ribbon with a
releasable hard coat is coated with ink or paint having magnetic flakes therein and wherein the
25 ribbon passes over a cylinder having magnets therein which align magnetic flakes in a desired

orientation.

Detailed Description
[32]  In one particular embodiment described in more detail hereafter, the present invention
30  utilizes magnetically aligned diffractive pigment flakes disposed in a magnetic field and

subsequently cured to print images. Diffractive pigment flakes are generally small particles used
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in paints, inks, films, and plastics that provide variable perceived color, lightness, hue, and/or
chroma, depending on the angle of view and angle of incident light. Some diffractive pigments,
such as ones including Fabry-Perot-type interference structures, shift the observed color, as well
as providing diffractive effects. Thin-film interference structures using dielectric layers can also
be combined with a microstructure diffraction pattern. Some embodiments of this invention
include a ditfractive reflector layer in combination with a spacer layer and an absorber layer to

torm a tlake having both diffraction and thin-film interference.

[33] Depending on frequency, pigments with diffraction gratings separate light into spectral
components, similar to a prism,ﬁso that the perceived color changes with viewing angle. It has
been found that pigment flakes can be oriented with magnetic fields if the pigment flake
includes a magnetic material. For the purposes of this application, "magnetic" materials can be
ferro- or ferri-magnetic. Nickel, cobalt, iron, gadolinium, terbium, dysprosium, erbium, and
their alloys and oxides, Fe/Si, Fe/Ni, Fe/Co, Fe/Ni/Mo, SmCos, NdCos, Sm;Co,7, Nd,Fe 4B,
TbFe,, Fe;04, N1Fe 04, and CoFe;0q4, are a few examples of magnetic materials. It is not

necessary that the magnetic layer, or the magnetic material of the magnetic layer, be capable of

~ being permanently magnetized, although it could be. In some embodiments, magnetic material

capable of being permanently magnetized 1s included in a flake, but remains unmagnetized until

-after 1t 1s applied to form an 1mage. In a further embodiment, flakes with permanent magnet

material are applied to a substrate to form a visual image, and subsequently magnetized to form
a magnetic 1mage, 1n addition to the visual image. Some magnetic flakes tend to clump together
If the remnant magnetization is too high prior to forming the image or mixing with a paint or ink

vehicle.

[34] Exemplary Flake Structures are described in United States patent publication number
20060263539 in the name of Argoitia, filed August 2™ 2006 incorporated herein by reference
and various substrate materials are described as suitable for supporting diffractive pigment

flakes 1n an ink vehicle.

[35] Referring now to Fig.1 a thin PET substrate 10 is shown having coated thereon a coating

of groove oriented diffractive flakes 20 fixed in a carrier together forming a ribbon 14 that can
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be used 1n security applications: Each flake has a diffractive pattern of grooves shown in Fig. 1
to be aligned such that the grooves on respective flakes are parallel to one another. This groove
alignment of the flakes 20 was achieved by coating the substrate with an ink having a clear
carrier containing the diffractive flakes, and subsequently applying a magnetic field to the

5  coating wherein the magnetic field lines are substantially parallel and orthogonal to the
longitudinal axis of the substrate 10. When the field is applied, the flakes align themselves such
that their grooves or lines follow the magnetic field lines. The coating is subsequently cured so
that the flakes 20 are fixed in this preferred alignment. Depending upon the applied field, the
flakes 20 may be {flat lying coplanar with the substrate 10 or the flakes may be partially or full

10 upstanding upon the substrate 10.

[36] One limitation of forming a ribbon in this manner 1s that image formed on the substrate
by the pattern of the flakes is dependent upon the shape of the applied field. Conveniently, this
invention provides a method and tmage wherein regions of aligned fixed flakes can be

15 combined in a mosaic like pattern of patches of aligned flakes to yield more complex and

interesting images and security devices.

|37}  Prior to coating the substrate 10 with ink in Fig. 1, the substrate is coated with a release
- layer that allows the layer of ink to be removed as removable sheet or coated region consisting
20 of cured ink having aligned flakes therein. This coating is suitable for hot-stamping or other

similar methods of transfer.

[38] Hot stamp transfer foils have been provided in conjunction with hot stamp machines to
atfix images onto various substrates such as paper, plastic film and even rigid substrates. Hot
25 stamping 18 a dry process. One commercially available machine for hot stamping images onto
substrates 1s the Malahide E4-PK produced by Malahide Design and Manufacturing Inc.

Machines of this type are shown and described on the Internet at www.hotstamping.com.

Simplistically, 1n a hot-stamping process, a die is attached to the heated plate which is pressed
against a load roll of hot stamping foil to affix the foil to an article or substrate. A roll on
30  transfer process could also be used in this invention. In this case, the article substrate and the

adhesive (UV or heat activated) is brought together at a nip to effect the transfer of the hot
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stamp layer to the article substrate.

[39] An image is typically formed by utilizing a metal or silicone rubber die into which the
desired image has been cut. This die is placed in the hot stamping machine and 1s used to press

the image into hot stamp foil ufilizing a combination of heat and pressure. The back side of the

R

foil is generally coated with a dry heat activated, thermo set adhesive, for example an acrylate
based adhesive. Upon the application of heat, the adhesive becomes tacky in regions of the
heated 1mage and adheres to the paper or plastic substrate. Hot stamping is described or
mentioned in the US Patent numbers 5,002,312, 5,059,245, 5,135,812, 5,171,363, 5,186,787,
10 5,279,657 and 7,005,178, in the name of Roger Phillips of Flex Products Inc. of Santa Rosa Ca.

|40] Fig. 2a is a plan view of a first stamping die 30 1n accordance with this invention, in the
form of an arrow that is used to produce the stamped coating shown in Fig. 2b. As the ribbon 14
1s moved through a stamping station, the stamping die 30 stamps the coating in the shape of the
15 arrow shown for transfer to a substrate. The arrow can be oriented as shown, wherein the
orooves of the flakes are aligned in the direction of the arrow, or alternatively, other orientations

could have been used.

{41} -~ Therefore stamping die 30 after stamping the ribbon 14 produces a patch of aligned
20 flakes in the form of an arrow with diffractive grooves oriented up-down as the ribbon 14 moves
through the stamping apparatus. In a preterred embodiment of the invention, this invention, this
s a first step in a hot-stamping process. In the presence of heat and pressure, this arrow shaped

patch 1s hot-stamped to a substrate.

25 [42] Referring now to Fig. 3, at a second stamping station the same ribbon 14 is shown
moving under the stamping die 40 such that the aligned flakes are oriented orthogonally with
respect to the cut-out arrow in the die 40. This allows the single ribbon 14 with flakes
oriented 1n a particular orientation to provide stamped areas with flakes having their grooves
oriented at different angles simply by changing the angle in which the ribbon 1s fed into the

30  stamping equipment. This different orientation of two regions of otherwise essentially same

flakes provides different visual effects from the two regions in lighting conditions other than

10
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normal incidence and 1s also useful as a means of authentication of an article or product the

composite images are applied to.

[43]  As s illustrated in Fig. 4b, the stamping die 40 after stamping the ribbon 14 produces a

patch of aligned flakes in the form of a circular area surrounding an arrow with the grooves
oriented left to right. The ribbon 14 stamped by the die 40 may be the same or a different
ribbon as 14 with the grooves of the diffractive flakes oriented in the same way as in ribbon 14.

Therefore the same ribbon can be used for both stamping stations, or a different ribbon having

flakes oriented in a same manner can be used.

[44] In the embodiments described heretofore, diffractive flakes having grooves or lines

therein have been used in such a manner as to be aligned in a particular direction with respect to
the substrate. Then regions of the cured coating were stamped out and applied via a hot stamp or
other process to a different substrate. Of course other suitable forms of adhesion between the
stamped diffractive substrate and the object or substrate to which the stamped region is to be
joined with can be utilized. The direction of the dispersion of light in a diffractive pigment is a
function of the frequency of the gratings. For low frequencies the observer will get only a dark-

bright contrast instead of a change of hue. Frequency can be changed depending of the dynamic

-etfect desired.

[45] In an alternative embodiment non diffractive planar flakes can be used wherein the flakes

are field aligned upon a release layer of a substrate and cured. These aligned non-diffractive
tlakes can then be removed from the substrate as a cured region of aligned flakes and reapplied
to a different substrate or object, in a same manner as has been described. This is particularly
interesting when out of plane alignment is utilized by applying magnetic fields that result in
upstanding flakes. It 1s also possible to provide out of plane diffractive flakes and to

subsequently stamp out a cured region of these flakes for reapplication to a different substrate.

[46] Turning now to Fig. 5 an image 50 having out-of-plane upstanding flakes is shown where

some of the tlakes 53 lie in a plane parallel to the substrate and wherein other of the flakes 55

are upstanding on the substrate nearly orthogonal to it.

11
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[47] Fig. 6 shows a configuration wherein a ribbon 60 comprising a releasable hard coat 1s
painted with a magnetic pigment 63 as it is carried over a rotating cylinder 64 having circular
magnets 66 therein. The flakes within the magnetic pigment 63 are aligned by the field

5 generated from the magnets within the cylinder and the resulting 3D images 68 formed in the

pigment are cured. The cured 3D images 68 are then applied to other objects or substrates atter

being stamped and released from the ribbon substrate.

(48] In summary, this invention provides a novel and inventive way in which to apply
10 magnetically aligned flakes from a substrate onto a substrate or article wherein the orientation ot
the aligned flakes can be changed upon transfer. Of course numerous other embodiments may

be envisaged without departing from the spirit and scope of the invention.

12
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Claims

What 1s claimed is:

e

10

2.
15

3.
20 4.

5.
235

6.
34

7.

L.

A method of forming an image comprising the steps of:

a) coating a first substrate with a pigment coating having field alignable flakes
therein;
b) applying a magnetic or electric field to the pigment coating so as to align the

flakes therewithin along field lines of the magnetic or electric field;
C) atter performing step (b) curing the pigment coating; and
d) stamping a region of the cured coated first substrate with a stamp having a first

shape to yield a first stamped transferable image formed of aligned flakes.

A method as defined in claim 1 wherein the first stamped transferable image is removed

from the first substrate.

A method as defined in claim 2 wherein the first stamped transferable image is

transterred to an object a second substrate.

A method as defined in claim 1 wherein the first stamped transferable image is

transferred to an object a second substrate while it is being stamped.
A method as defined in claim 4 further comprising the step of stamping a different region
of the cured coated first substrate with a stamp having a second shape to transfer a second

stamped transferable image in the form of said stamp to the object or second substrate.

A method as defined in claim 5 comprising the steps of relatively orienting the first
stamped 1mage and the second stamped image so that the aligned flakes of the first

stamped 1mage 1s not parallel to the alignment of flakes in the second stamped image.

A method as defined in claim 3 wherein the first stamped transferable image is

13
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transferred to the object or second substrate by hot stamping.

A method as defined in claim 3 wherein the first stamped image 1s adhesively transferred

to the object or second substrate.

A method as defined in claim | wherein the field alignable flakes are diffractive flakes
having a diffractive pattern therein, and wherein step (b) results in the diffractive flakes

being aligned with the diffractive pattern parallel to the field lines.

A method as defined 1n claim 2 wherein the substrate has a release coating thereon so that

the stamped image can be released from the release coating.

A method as defined in claim 2 wherein the aligned flakes are diffractive aligned flakes
having diffractive patterns therein and wherein step (d) is performed a plurality of times to
yield a plurality of stamped images, and wherein the plurality of stamped images are
applied to a different substrate and wherein at least some of the applied stamped images
are disposed next to each other on the different substrate such that their diffractive patterns

are not parallel.

A method as defined 1n claim 2, wherein step (d) is preformed a plurality of times, and
wherein the stamped 1mages are subsequently transferred to one or more different
substrates or to a same substrate and wherein one stamped image is applied at least

partially over another.

A method as defined in claim 2 wherein the field alignable flakes are color-shifting

flakes, diffractive flakes or color-shifting diffractive flakes.

A method as defined in claim 13 wherein step (b) results in the flakes being aligned at an
angle to the substrate so that at least some of the flakes are substantially upstanding with

thetr faces orthogonal to the substrate.

14



CA 02592667 2007-06-22

Doc No: 18-251 CA Patent

5. A method as defined in claim 2 wherein step (d) is performed a plurality of times and

- wherein the stamped images are transferred to a substrate or object

16. A method as defined in claim 12 wherein the stamped images have a different shapes or

5 S1zes.

7. A method of forming an 1image comprising the steps of:
a) providing a substrate having a coating of magnetically aligned flakes thereon
cured 1n a binder, wherein the coating is releasable from the substrate; and,
10 b) stamping a region of the substrate with a die so as to transfer the coating in the

stamped region to another object or substrate.

[8.  Animage comprising: a substrate having an adhesively secured first patch applied
thereto, wherein the first patch 1s formed of aligned pigment flakes cured in a vehicle
15 prior to being applied to the substrate, wherein said aligned flakes form a discernible
pattern, and a second patch of aligned flakes adhesively secured to the substrate wherein
the tlakes within the first patch applied to the substrate are oriented differently than the
second region of flakes on the same substrate, and wherein at least a portion of the first

-~ patch and the second patch of flakes are visible at the same time and distinguishable from

20 one another.

9. Animage as defined in claim 18 wherein the aligned pigment flakes in the first patch

include diffractive flakes having a diffractive pattern therein or thereon.

25 20.  Animage as defined in claim 19 wherein the flakes applied to the second patch are

diffractive flakes having a different pattern therein or thereon.

21. Animage as defined in claim 18 wherein the first patch and the second patch include

flakes have a same composition of flakes.

30
22.  Animage as defined in claim 18 wherein the flakes in the first patch and the flakes in the

15
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second region are oriented differently upon the substrate.

23.  Animage as defined in claim 18 wherein the flakes are diffractive and, or color shifting

magnetically alignable flakes.

16
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