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PRINTED MAGNETIC INK OVERT
SECURITY IMAGE

Matter enclosed in heavy brackets [ ]| appears in the
original patent but forms no part of this reissue specifica-
tion; matter printed in italics indicates the additions
made by reissue; a claim printed with strikethrough indi-
cates that the claim was canceled, disclaimed, or held
invalid by a prior post-patent action or proceeding.

CROSS-REFERENCE TO RELATED
APPLICATIONS

[This application is a continuation-in-part of U.S. patent
application Ser. No. 11/415,0277 filed May 1, 2006 now U.S.
Pat. No. 7,674,501, which claims priority from U.S. Patent
application No. 60/700,994 filed Jul. 20, 2005, and 1s a con-
tinuation-in-part of U.S. patent application Ser. No. 11/028,
819 filed Jan. 4, 2005 now U.S. Pat. No. 7,300,695, which 1s
a divisional of U.S. patent application Ser. No. 10/243,111
filed Sep. 13, 2002, now U.S. Pat. No. 6,902,807 1ssued Jun.
7, 2005, which are incorporated herein by reference for all
purposes. Also, this application 1s a continuation-in-part of
U.S. patent application Ser. No. 11/687,395 filed Mar. 16,
2007, which claims priority from U.S. Patent application No.
60/743,609 filed Mar. 21, 2006, which are incorporated

herein by reference for all purposes.] This application is a
broadening Reissue of U.S. Pat. No. 8,025,952, issued Sep.

27,2011, which is a continuation-in-part of U.S. patent app!i-
cation Ser. No. 11/415,027, filed May 1, 2006, now U.S. Pat.
No. 7,674,501, which claims priority to U.S. Patent Applica-
tion No. 60/700,994, filed Jul. 20, 2005, and is a continuation-
in-part of U.S. patent application Ser. No. 11/028,519, filed
Jan. 4, 2005, now U.S. Pat. No. 7,300,695, which is a divi-
sional of U.S. patent application No. 10/243,111, filed Sep.
13, 2002, now U.S. Pat. No. 6,902,807, issued Jun. 7, 2005.
Also, this application is a continuation-in-part of U.S. patent
application Ser. No. 11/687,395, filed Mar. 16, 2007, which
claims priority to U.S. Patent Application No. 60/743,609,
filed Mar. 21, 2006. All claims of priority to these patents and
applications are hereby made, and each of these patents and
applications ave herveby incovporated, in their entirveties, by
reference.

FIELD OF THE INVENTION

This mvention relates generally to a security device and
method of forming a security device by coating the surface of
a substrate having an 1image thereon with an ink containing
alignable tlaked material and exposing the coated surface to a
magnetic or electric field so as to align the flaked material
within a region covering the image thereby forming a latent
image from the image on the device that 1s highly visible at a
predetermined viewing angle.

BACKGROUND OF THE INVENTION

The coating of a substrate with an ik or paint or other
similar medium having alignable particles or tlakes therein to
form an 1mage exhibiting optically-1llusive etiects 1s known.
Many surfaces painted or printed with flat platelet-like par-
ticles show higher reflectance and brighter colors than sur-
faces coated with a paint or ink containing conventional pig-
ments. Substrates painted or printed with color-shifting
tflaked pigments show change of color when viewed at differ-
ent angles. Flaked pigments may contain a material that 1s
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magnetically sensitive, so as to be alignable or orientable 1n
an applied magnetic field. Such particles can be manufactured
from a combination of magnetic and non-magnetic materials
and mixed with a paint or ink vehicle 1n the production of
magnetic paints or inks. A feature of these products 1s the
ability of the flakes to become oriented along the lines of an
applied field inside of the layer of liquid paint or ink while
substantially remaining 1n this position after drying or curing
of the paint or ink vehicle. Relative orientation of the tlake and
its major dimension in respect to the coated surface deter-
mines the level of reflectance or its direction and, or may
determine the chroma of the paint or ink. Alternatively,
dielectric material may be alignable 1n an electric field.

Alignment of magnetic particles along lines of an applied
magnetic field has been known for centuries and 1s described
in basic physics textbooks. Such a description 1s found 1n a
book by Halliday, Resnick, Walker, entitled, Fundamentals of
physics. Sixth Edition, p. 662. It1s also known to align dielec-
tric particles in an electric field, and this form alignment 1s
applicable to this invention.

The patents hereafter referred to are incorporated herein by
reference for all purposes.

U.S. Pat. No. 3,853,676 1in the name of Graves et al.
describes painting of a substrate with a film comprising film-
forming material and magnetically orientable pigment that 1s
oriented 1n curved configurations and located 1n close prox-
imity to the film, and that can be seen by the naked eye to
provide awareness to the viewer of the location of the film.

U.S. Pat. No. 5,079,058 by Tomiyama discloses a patterned
f1lm forming a laminated sheet comprising a multi-layer con-
struction prepared by successively laminating a release sheet
layer, a pressure-sensitive adhesive layer, a base sheet layer,
and a patterned film layer, or further laminating a pigmented
print layer. The patterned film layer 1s prepared by a process
which comprises coating a fluid coating composition contain-
ing a powdery magnetic material on one side of the base sheet
layer to form a fluid film, and acting a magnetic force on the
powdery magnetic material contained in the fluid film, 1n a
fluid state, to form a pattern.

U.S. Pat. No. 5,364,689 in the name of Kashiwagi discloses
a method and an apparatus for producing of a product having
a magnetically formed pattern. The magnetically formed pat-
tern becomes visible on the surface of the painted product as
the light rays incident on the paint layer are reflected or
absorbed differently by magnetic particles arranged in a
shape corresponding to desired pattern. More particularly,
Kashiwagi describes how various patterns, caused by mag-
netic alignment of nickel flakes, can be formed on the surface
of a wheel cover.

U.S. Pat. No. 6,808,806 by Phillips in the name of Flex
Products Inc., discloses methods and devices for producing
images on coated articles. The methods generally include
applying a layer of magnetizable pigment coating 1n liquid
form on a substrate, with the magnetizable pigment coating
containing a plurality of magnetic non-spherical particles or
flakes. A magnetic field 1s subsequently applied to selected
regions of the pigment coating while the coating 1s 1n liquid
form, with the magnetic field altering the orientation of
selected magnetic particles or flakes. Finally, the pigment
coating 1s solidified, aflixing the reoriented particles or tlakes
in a non-parallel position to the surface ol the pigment coating
to produce an 1mage such as a three dimensional-like 1mage
on the surface of the coating. The pigment coating can contain
various interference or non-interference magnetic particles or
flakes, such as magnetic color shifting pigments.

U.S. Pat. No. 6,103,361 reveals patterned substrates usetul
in producing decorative cookware formed by coating a base
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with a mixture of fluoropolymer and magnetic flakes that
magnetically induce an image 1n the polymer coating com-
position.

A common feature of the above-mentioned prior art refer-
ences 1s a formation of one or more patterns 1n a painted or
printed layer. Typically such patterns include indicia such as
symbols, shapes, signs, or letters; and these patterns replicate
the shape of a magnetic field often located beneath the sub-
strate and are formed by shadowing contour lines appearing
in the layer of paint or ink resulting in particular alignments of
magnetic tlakes. The desired pattern becomes visible on the
surface of the painted product as the light rays incident on the
paint layer are reflected or absorbed differently by the sub
group of magnetic non-spherical particles.

Although these prior art references provide some useful
and 1nteresting optical effects, there 1s a need for patterns
which have a greater degree of optical i1llusivity, and which

are more difficult to counterfeit. United States patent appli-

cation number 20050106367, filed Dec. 22, 2004 1n the name
of Raksha et al. entitled Method and Apparatus for Orienting
Magnetic Flakes describes several interesting embodiments
which provide optical illusivity, such as a “flip-flop” which
may serve as the basis of particular embodiments of this
invention. Notwithstanding, there 1s need to provide difierent
patterns on a single substrate wherein an 1image 1n the form or
text or a logo, or identifiable feature 1s printed upon a sub-
strate and wherein a coating of aligned flakes 1s disposed
thereover rendering the image as a latent image that 1s highly
visible when viewing at a first angle and barely visible or not
visible at all when viewing the image from another angle.

In the past, attempts to make a hidden 1mage 1n a security
printing have been disclosed, for example 1n U.S. Pat. Nos.
3,640,009, 4,310,180, and 4,668,597.

A printed hidden 1mage 1s described at the web site of
Austria Card (a subsidiary of the Austrian Central Bank).
Related information can be found at:

http://www.austriacard.at/main/EN/Products/Indus-
try AndGoverment/SecuritFeatures/index.html. The device
described 1s produced by means of a halftone displacement of
the hidden 1mage. The printed hidden 1mage 1s only visible
with a special decoding lens.

Latent Filter Image (LFI®) 1s manufactured by TRUB
(http://www.trueb.ch/en/products/national/rohkarte.php).
The LFI® 1s like a hidden image which has an integrated
decoding filter. Tilting the card displays an mverted image.

Although this printed hidden 1mage 1s interesting and
appears to perform 1ts intended function, 1t 1s quite complex
and costly to produce and requires registration of a filter with
a region supporting the printed hidden image.

It1s an object of this invention to form a security device that
has a latent 1mage thereon that can be detected or seen at
certain viewing angles and which 1s difficult to see at other
angles. Complex instructions are not required to see the latent
image. One only has to tilt the image from one direction to
another to see the 1mage appear or essentially disappear.

SUMMARY OF THE INVENTION

In accordance with an aspect of the mvention, there 1s
provided, a security device comprising a substrate supporting,
a latent image; and a coating of particles in a carrier supported
by the substrate and covering the latent image and aligned in
such a manner as to obscure the latent image when viewing
the security device from a first angle, and to reveal the latent
image when viewing the security device from a second dii-
ferent angle.
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In accordance with a further aspect of this invention an
image 1s provided coated over with aligned tlakes or particles

wherein the image 1s highly visible at a first viewing angle and
wherein the image 1s much less visible at most other angles of
viewing.

In accordance with a further aspect of the invention there 1s
provided, a security device comprising:

a) a substrate supporting an 1mage having a first color
different from a color of the substrate:

b) a coating of particles in a carrier having a second color
that 1s different from the first color supported by the substrate
and covering the image thereby forming a latent image,
wherein said particles are aligned 1n such a manner as to
obscure the 1image forming a latent image when viewing the
security device from a {first angle, and to reveal the image
when viewing the security device from a second different
angle, and wherein the latent 1mage has a color at a first
viewing angle that 1s different than the first color and that 1s
different than the second color.

In accordance with another aspect of the mvention a
method 1s disclosed comprising the steps of:

providing a substrate having discernible information
thereon; and

covering the discernible information with a coating of pi1g-
ment flakes 1n a carrier and aligning the pigment tlakes such
that amajority of the flakes are aligned parallel to other flakes,
wherein the concentration of flakes within the carrier 1s dilute
enough such that the at least some of the discernible informa-
tion can be seen at a predetermined viewing angle and
wherein the same discernible information cannot be seen or 1s
obscured at other viewing angles.

BRIEF DESCRIPTION OF THE DRAWINGS

Exemplary embodiments of the mmvention will now be
described in conjunction with the drawings in which:

FIG. 1 1s a schematic drawing illustrating the formation of
a security device in accordance with the mnvention wherein a
substrate having an image in the form of printed matter
thereon 1s coated with particles and magnetically so as to be
substantially parallel.

FIG. 2 1s a drawing showing the security device of FIG. 1
having the coating thereon and illustrating the field lines
emanating from below the device from an applied field.

FIG. 3 1s a detailed cross-sectional view of the device
shown 1n F1G. 2 wherein the image 1s shown covered by flakes
aligned 1n parallel covering the image.

FIG. 4a 1s a schematic illustration of the device of FIG. 3
and shows a light source incident upon the coating of tlakes
and apparent lack of visibility of 1mage obscured by the
flakes.

FIG. 4b shows an almost absence of the letters US only
taintly visible due to the angle of incidence of the light source
and angle of viewing shown in FIG. 4a.

FIGS. 5a and 5b are similar to FIGS. 4a and 4b, however
due to the angle of incidence and angle of viewing, the letters
US are highly visible and a substantially unobscured.

FIG. 6 1s a cross-sectional view of an embodiment of the
device having a coating over a printed 1image, wherein the
flakes are aligned 1n two groups or regions of parallel flakes
oriented differently, forming a “tlip-tlop”.

FIG. 7a 1s a cross-sectional view of the device shown 1n
FIG. 6 1llustrating the angle of incident light and the angle of
VIEW.

FIG. 7b shows a region of the device of FIG. 7a having the
letter U as highly visible and the region with the letter S nearly
totally obscured.
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FIGS. 8a and 8b are the same as FIGS. 7a and 7b with the
exception of the angle of incident light upon the device and
the image that 1s viewed; now the S 1s highly visible and the U
1s essentially obscured.

FIG. 9 1s a cross sectional view of a security device in
accordance with the mvention wherein an 1mage printed or
coated on a substrate 1s subsequently coated with a coating of
discrete lines obscuring the image at some viewing angles and
allowing the image to be seen at another angle of incidence.

FIGS. 10a and 10b show the device of FIG. 9 as viewed

from two different angles wherein the image of the letter F 1s
obscured 1n FIG. 10a and 1s visible in FIG. 10b.

DETAILED DESCRIPTION

Within this specification the term “magnetically aligned
particles aligned in parallel to one another 1s meant to be mean
particles or flakes that have their faces “substantially parallel”™
or “as parallel as possible”.

For example, as can be seen 1n FI1G. 2 field lines propagat-
ing through the substrate are “nearly” parallel. Therefore the
term parallel, used hereatter 1s to include “nearly” parallel, or
being parallel so as to allow text under the “nearly parallel™
tflakes to be seen clearly at a particular viewing angle without
being substantially obscured.

The term latent 1image 1s to mean an 1mage that 1s present
but can only be clearly seen at certain angles of viewing and
which 1s substantially obscured at other viewing angles.

This invention relates to printing with a semi-transparent
ink containing magnetic platelets on the top of a substrate
with a previously printed graphic image or text and alignment
of the particles at an angle to the plane of the first image such
that the tilt of the substrate to this particular angle relatively
the observer would allow observation of the previously
printed image through the top print and would not allow such
observation at different angles. The term “printing” includes
printing with a print-head, silk screen printing, painting or
coating.

Referring now to FIG. 1 the sequence of fabrication of a
security device 1in accordance with this invention 1s shown. In
FIG. 1 the substrate 1 1s first printed with the text 2 bearing the
letters U S. Of course any indicia or discernible image 2 may
be printed upon substrate 1, and the text U S 1s exemplary.
Furthermore, it 1s within the scope of this invention to use a
light transmissive substrate and to print the image 2 on either
side of the substrate with the coating of flakes on the same or
other side. In FIG. 1, the text1s overprinted as 1s shown 1n FIG.
1 with the layer of magnetic ink 3, having particles that are
alignable 1n a magnetic field 4. After applying the coating of
magnetic ink 3, the entire structure 1s placed in a magnetic
ficld 4 as shown 1n FIG. 2. The printed, coated, substrate 1 1s
placed in the field with parallel magnetic lines 4 shown propa-
gating through the substrate wherein the lines are nearly
parallel to each other.

Magnetic particles or flakes 6, dispersed 1n the 1nk, align
themselves along magnetic lines 4 as shown 1n FIG. 3. Here
the substrate 1 1s printed with the text image 2 and over
printed with magnetic ink 3. The particles 6 are rotated in the
wet 1nk under the influence of magnetic force when they
become aligned along magnetic lines 4. The flakes 1n a binder
for example of UV curable carrier are then cured, for example
with UV light to fix the particles 1n a desirable position.

In FIG. 4a, when the image printed on the substrate 1 with
the text 2 and the layer of magnetic ink 3 1s observed at normal
angle [4] 34 or tilted with its upper edge toward the observer,
aligned magnetic particles 6 reflect incident light 5 1n the
direction 8 of the observer 7 making the surface of the print
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very reflective. The text 2 1s still visible through the 1nk
because the ink concentration 1s not high enough to provide
complete coverage of under-printed text but it 1s large enough
to make 1t barely visible as shown in FIG. 4b. When the image
1s t1lted with its upper edge away from the observer as shown
in FIG. 5a, the magnetic particles have a different angular
position relative to the distant light source and relative to the
observer. In this instance, the incident light 5 1s reflected from
and between the magnetic particles 1n the direction 9 and this
light 1s scattered inside of the print. The opening among the
partlcles at this particular observation angle 1s much larger
than 1n FIG. 4a and the observer 1s able to see much more of
the text image 2 as shown in FIG. 5b. The text 1s seen as
exemplified 1n FIG. 5b as a text image that 1s much darker than
the text in FIG. 4a. The layer of magnetic ink in FIG. 5b looks
much darker than i FIG. 4b because the incident light 5 1s
reflected 1nto the print away from the observer.

Many other printed images with optical effects generated
by alignment of pigment particles in an applied magnetic field
are suitable for fabrication of latent prints.

Depending upon the concentration and size of the flakes,
the physical bases of the latent image appearance and disap-
pearance may vary slightly. For example the latent image
when viewed from one particular angle may be barely notice-
able and from another angle essentially looking into the edges
of the flakes as 1n FIG. Sa, may be highly visible. In other
instances based on flake size and concentration and alignment
angle, the 1image may be totally obscured at one angle and
very visible at another small range of angles.

Although various configurations of magnetic fields can be
used to align the flakes, it 1s preferable that a substantially
large region, for example a region covering at least a single
letter or symbol to be viewed or obscured have the tlakes
substantially parallel to one another.

Another example of an optical effect with magnetic par-
ticles aligned 1n a V-shaped magnetic field 1s shown in FIG. 6.
This arrangement of tlakes 1s described 1n detail 1n U.S. Pat.
No. 7,047,883. Referring now to FIG. 6, the substrate 1s
printed with the text image 2, overprinted with magnetic ink
consisting of the ik vehicle 3 and magnetic particles 6 and
exposed to the V-shaped field to align the particles along the
field lines. The center line of the V-shaped field was purpose-
tully positioned 1n the middle of the text 2. Magnetic particles
[4] 44 of the ink area 22 are aligned at a predetermined angle
to the particles in area 24. The angle between the particles of
these two adjacent areas was set by the applied magnetic
hardware described in U.S. Pat. No. 7,047,883. In an alterna-
tive embodiment not shown, instead of a V-shaped field a
A-shaped field can be used.

As can be seen from FIGS. 7a and 7b, observations of the
combined print on the substrate demonstrate a different
appearance of the latent text printed underneath the magnetic
ink. The t1lt of the combined print 1n one particular direction
with respect to positions of incident light and an observer
shows that only half of the under-printed text becomes vis-
ible. In the FIG. 7a, where the cross-section of a printed
insignia 1s shown, the substrate 1 with the text image 2 and the
ink vehicle 3 containing dispersed and aligned particles 6 1s
tilted with its left side 22 away from the observer [5] 25.
Region 22 of the ink 3 contains magnetic particles oriented at
a different angle to the particles 1n the region 24. Incident
light, coming from the distant source [8] /8 in the directions
9 and 13 and falling on the top of magnetic ink, 1s reflected
differently 1n these two adjacent areas 22 and 24 of the mag-
netic print where the particles are aligned at predetermined
angles. The portion 10 of the light coming 1n from the direc-
tion 9 reflects 1nto the print 1n the direction of the substrate 1.
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As a result, part of the print 24 appears dark in FIG. 7b.
However, at this particular angle of the tilt, the inclination of
the particles 1s coincident with the observation direction of
the print and the text image 2 becomes visible. Therefore, the
right half of the under-printed text image 2 becomes visible to
the observer [5] 25 through the layer of the ink in the direction
11 in FIG. 7a. Another portion of the light [8] falls in the
direction 13 on the region 22 of the substrate where magnetic
particles are reflecting it in the direction 14 toward the
observer [5] 25. This part of the overt printed magnetic ink
looks bright as 1s shown 1n FIG. 7b. The particles of the
magnetic ink block the under-printed text image 2 making it
barely visible as shown 1n FIG. 7b.

When the print 1s tilted in the opposite direction as shown
in FIG. 8a the particles 6 in the area 24 of the print reflects the
majority of incident light from the direction 9 from the light
source [8] /8 in the direction 10 to the observer [5] 25. The
portion of the light arriving from the source [8] /8 in the
direction 13 propagates through the ink vehicle between the
pigment particles toward the substrate 1 and the printed image
2 1n the direction 14. As a result, the left part (region 22) of the
text image 2 1n FI1G. 8b becomes visible surrounded by a dark
area. The right part of the print becomes bright and reflective.
The text image 1s now barely visible 1n the right part of the
print. This tlip-tlop effect 1s due to the ditlerent parallel align-
ment of the flakes 1n the two parts of the image.

Other printed images, fabricated by printing on a substrate
an mformative text 1image or a graphical 1image and over-
printed with ink containing magnetic particles aligned 1n an
applied shaped magnetic field, also show a printed latent
image visible through various optical effects generated 1n
magnetic fields. For example, optical effects, generated in a
hemispheric, semi-cylindrical magnetic fields, or other mag-
netic fields with a predetermined shape of magnetic lines
penetrating through the layer of wet magnetic ink, show
covert features similar to those described above. Certain areas
of the under-printed 1mage appear through the cover-printed
magnetic 1k at different observation angles.

Visibility of the under-printed 1image can be changed by
changing its contrast to the substrate. For instance the image
can be printed white on the black substrate or printed black on
the white substrate. The 1mage can be colored and the sub-
strate can be with another color. The ink vehicle of magnetic
ink can also be colored or clear. Specific colors of the sub-
strate, the under-printed 1image and the ik vehicle can be
selected to provide the best visibility of the latent image.
Example of such a color {it 1s shown 1n FIG. 9. The substrate
1 1s printed with 1mage 2 1n the form of a letter F. Magnetic ink
3 1s printed on the top of the image 2 in a discontinuous
manner with interruptions 1n the form of bars as shown in
FIGS. 9 and 10. The substrate 1 1s white, the under-print 2 1s
yellow and the magnetic ink vehicle 1s blue. Appearance of
the completed print at normal observation angle 1s shown in
FIG. 10a. The bright light-blue stripes form a square on the
surface of the substrate with very narrow yellow lines. When
the substrate with the print 1s tilted with 1ts upper edge away
from the observer, a green image of the F appears in the square
of dark blue stripes. The upper layer of the semi-transparent
magnetic 1k can be printed with a tessellated pattern on the
top of the solid coated under-print. For some prints, both
layers may have matched patterns.

The pigment of the magnetic 1nk can be silver-like, col-
ored, or color-shifting. Silver-like pigment 1s generally fab-
ricated by deposition of reflective metal (Al, Ag) on the sur-
face ol magnetic flake. Colored pigments with metallic
reflectance can be fabricated either by vacuum or chemical
deposition of colored reflecting metals and materials (Cu, Au,
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TiN,_, ZrN_, NbO_, etc.) on the surface of magnetic platelet.
Alternatively, colored pigments with high color performance
can be fabricated by vacuum deposition of multi-layered
structure Ab/D/R/M/R/D/Ab where Ab 1s semi-transparent
absorber, D 1s transparent dielectric of predetermined thick-
ness, R 1s opaque retlector (Al 1n most of the cases), M 1s
magnetic material. Alternatively the particles may be silver-
like or colored diffractive structure as described 1n U.S. Pat.
No. 6,902,807. Other particles may have a structure of irregu-
lar low-frequency binary gratings without appearance of dii-
fractive colors. The typical size of the particles for the ink 1s
in the range of 10-100 microns, more preferably in the range
of 18-30 microns. The flakes may be purposetully shaped to
have a same, particular shape, for example, square-shaped. In
this manner the aligned flakes are more predictably oriented
to show or to obscure the indicia or image disposed thereun-
der.

We found that the concentration of the magnetic particles
dispersed 1n the ink vehicle should be 1n the range of 2-30 wt
%, more preferably 1n the range of 5-15 wt. %. In many
instances the choice of concentration depends upon the thick-
ness and weight of the pigment and the thickness of printed
layer of the ink and further depends on upon the method of
printing.

In summary, this invention provides an additional measure
of security in addition to security only afforded to images
formed of magnetically aligned flakes. Furthermore, combin-
ing a printed image and a magnetically aligned coating pro-
vides an unexpected synergy from these two printing meth-
ods.

What 1s claimed 1s:

1. A security device comprising:

a) a substrate [supporting] Zaving an image thereon:;

b) a coating of flakes [supported by the substrate and] iz a
carrier, covering the image thereby forming a latent
image|.,].

wherein a first group of said flakes ave aligned in a sub-
stantially same orientation at a first partially upstanding
flake angle velative to said image, and wherein a second
group of said flakes arve aligned in a substantially same
orientation at a second partially upstanding flake angle
relative to said image;

[wherein said flakes are aligned in such a manner as to
obscure the image forming a] wherein the concentration
of flakes within the carvier is dilute enough and said first
partially upstanding flake angle and said second par-
tially upstanding flake angle are oviented such that said
latent image is obscured when [viewing the security
device] said security device is viewed from a first view-
ing angle, and [to reveal the image when viewing the]
said latent image is vevealed when said security device is
viewed Irom a second viewing angle, different from the
first viewing angle[, wherein the coating of flakes
includes a carrier supporting the flakes and wherein the
concentration of flakes within the carrier 1s dilute
enough so as to allow the latent image to be seen or to be
obscured as the substrate 1s tilted from one direction to
another, wherein a first group of the flakes are aligned 1n
a substantially same orientation and wherein a second
group of the flakes are oriented 1n a substantially same
orientation that differs from the ornientation of the first
group of flakes].

2. A security device as defined in claim 1 [wherein the first
group of flakes overlies a first symbol and wherein a second
group of flakes overlies a second symbol] wherein said first
partially upstanding flake angle of said first group of flakes
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has an orientation that differs from the orvientation of said
second partially upstanding flake angle of said second group

of flakes.

[3. A security device as defined in claim 2, wherein the first
symbol 1s obscured while the second symbol 1s revealed when
viewing the substrate at a first predetermined angle.]

[4. A security device as defined in claim 2, wherein the first
symbol 1s revealed while the second symbol 1s obscured when
viewing the substrate at a second different predetermined
angle.]

5. A secunity device as defined in claim 1, wherein the
tflakes are at least one of color shifting, diffractive, reflective,
absorbing and color switching.

6. A security device as defined in claim 1, wherein the
[latent] image is printed with pigment flakes that are oriented
sO as to be parallel with the substrate.

7. A security device as defined 1n claim 5 wherein the flakes
are opaque.

8. A secunity device as defined in claim 1, wherein the
coating 1s over at least 80% of the image and wherein regions
of the image are uncoated with the coating.

9. A security device as defined in claim 8 wherein the
substrate, the 1mage and the coating are different colors and
wherein the color of at least one of the image, the coating and
the substrate change with a change of viewing angle.

10. A security device as defined 1n claim 1, wherein the
coating forms a tessellated [plane] pattern.

11. A security device as defined 1n claim 1, wherein the
tflakes are electrically or magnetically aligned flakes.

12. A security device as defined 1n claim 1, wherein the
image 1s printed upon the substrate and wherein the coating of

flakes is coated over the [latent] image on a same side of the
substrate.

[13. A security device as defined in claim 1, wherein the
substrate 1s transparent and wherein the coating of flakes 1s
coated on a first side of the substrate and wherein the latent
image is on a second side of the substrate.]

14. A security device as defined 1n claim 1, wherein the
device exhibits at least 70% of reflectance of light incident
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thereon when the latent 1mage 1s obscured, and wherein the
device exhibits less than 40% of light incident thereon when
the latent 1mage 1s revealed.

15. A secunity device as defined 1n claim 1, wherein the
latent 1mage 1s text.

16. A secunity device as defined 1n claim 1, wherein the
latent 1mage 1ncludes one or more symbols, or a logo.

17. A secunity device as defined 1n claim 1, wherein the
[substrate] image 1s printed with an ink or paint and wherein
the latent image 1s formed by an absence of ink or paint on the
[printed] substrate.

18. A secunity device as defined 1n claim 1, wherein the
particles are flakes and wherein at least 80% of the flakes have
a same shape.

19. A security device as defined in claim 1 wherein the first
group of flakes overlies a first symbol and wherein a second
group of flakes overlies a second symbol.

20. A security device as defined in claim 19 whevein the first
symbol is obscured while the second symbol is vevealed when
viewing the substrate at a first predetermined angle.

21. A security device as defined in claim 1 wherein said first
and said second groups of flakes overlie a first symbol.

22. A security device comprising: a substrate;

a coating covering an image located on said substrate, said
coating comprising a carrier carrying a plurality of
magnetically aligned flakes;

wherein said magnetically aligned flakes ave aligned in a
substantially same orientation and ave tilted, velative to
said image, at a partially upstanding angle; and

wherein said magnetically aligned flakes cover said latent
image in a dilute enough concentration, and are so
aligned at said partially upstanding angle, such that
said latent image is obscuved when said security device
is viewed from a first angle, and said latent image is
revealed when said security device is viewed from a
second, different angle.

23. A security device as defined in claim 19, wherein the
first symbol is revealed while the second symbol is obscured
when viewing the substrate at a second different predeter-
mined angle.
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