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(57) A cardbeard support has an adhasive layer and
a metallized holographic image, wherein the metallized
helographic image includes at ieast two hoiograms,
such that the first hologram is visible only by non-coher-
ent light and the second hologram is visible aonly by
coherent light. The holographic images are formed on a
photosensitive element on a polymeric support by imag-
ing steps, which include metallizing the holographic
images and overcoating the hetographic images with

FIG.4

Holographic images on cardboard

aim adhesive layer. Next, the metallized holographic
images are transferred 1o the cardboard by laminaling
the adhesive layer to the cardboard at a predetermined
temperature and pressure, and subseguently delami-
nating the polymeric support from the cardboard, such
that the holographic image remains on the polymer sup-
port for reuse.
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Description

[0001] This invention relates to special holographic
images that are formed so as to provide security when
viewed under special conditions and more specifically
to a precess for making multiple transference of these
images on to cardboard.

[0002] Holegraphically enhanced materials are well
known in the prior art. These materials include a
number that have been used to enhance products with
which they are associated such as wrapping card-
boards, cardboards, cardboard bexes and the like. Also,
holographically enhanced images can be used on credit
cards and the like in order to provide security since the
image is difficult to reproduce. Preparation of the holo-
graphicimage is 2 well-known process but has not been
widely used until the discovery of my unique processes
for multiple transference of a metallized image onto
alternative supports. A special hove support Is a tissue
support, which heretofare could not be enhanced with a
holographic image, because the support was oo fragile,
The preparation of holographic materials is also
described fully, among other references, in the Hologra-
phy Handbook, Unterseher et al., 24 Edition {1996),
Ross Books, Berkeley, CA.

[0003] Typical security holographic materials are
exemplified in US-A-3,894,756. Here a ceded hologram
is placed within an element such as a security 1D card,
for example. In order to unscramble the coded hologram
a complicated heam-unscrambling device must be
employed. When the beam is shown on to the coded
hologram the image is formed and can be viewed.
Another security system is described in US-A-
4,140,373. In this reference averlapping holograms are
applied to the desired layer, one of said overlapping
hologram being visible only by coherent light (e.g. laser
light). When this coherent light is applied, the so-called
invisibie hologram can be seen. US-A-4,400,616
describes yet another security system in which an iden-
tification card can be made, for example, by laminating
one or more planar transparent wave-guide holograms
to a support. By placing a grating over the resulting
product, said grating being receptive to a particular
wavelength, the desired image can be illuminated.
Another reference, which describes a system and
methed for identifying a coded hologram, is U8, Patent
No. 5.825,475. In this particular invention, a hologram is
recorged on a substrate using a particular wavelength
of light. By illuminating the helogram with that particular
wavelength of light, the image can be viewed.

[0004] Ag can be seen from perusing these many
prior art references, the making, manufacturing and
selling of products that contain so-called hidden holo-
grams s a complicated process involving a large
number of steps and complicated equipment and view-
ing apparatus. Each element must be manufactured
separately and thus it is a costly process.

[0005] Recently a newer and improved system for
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manufacturing the so-called hidden holograms has
been found. In this system, a photosensttive resist iayer
is used. Part of the photosensitive layer is masked and
a first hologram (white light - non-coherent - viewable}
imaged on the un-masked area. The mask is then
removed and another hologram {laser light - coherent -
viewable) imaged on the unexposed area. Since there
are now two holograms applied to this layer, cne cannot
ba viewed directly by standard llumination rethods and
must be llluminated by reflecting coherent light (e.g. a
laser) at 2 90° angle on to a viewing surface (e.g. 2
white reflective surface such as white cardboard, for
example). Although this unigue and useful system can
produce security-type hidden holograms there are no
methods for commercialization of the process so that it
can be used extensively throughout the commercial
industry.

[0006] There is a pressing need to make, manufac-
ture and sell materials, which contain hidden hclograms
in order to prevent fraud. For example, counterfeit ele-
ments such as tebacco and other products are currently
being sold throughout the world costing manufacturers
and distributors considerable losses. If there were a
simple and easy method for imparting a hidden hole-
gram within the cardboard products used to contain
these products, among many others, it wouid be a sim-
ple matter to trace down the counterfeiters. Thus, it is an
object of this invention to impart hidden holograms in a
cost-effective manner repetitively on te cardboard mate-
rials used to contain a variety of elements.

[0007] These and yet other objects are achieved in
a holographic element comprising a cardboard suppeort
having two flat surfaces, one of said surfaces having in
order:

a. an adhesive layer, and;

b. a metallized holegraphic image, wherein said
metallized holographic image comprises at least
two holograms therein, one of said helograms being
visible only by nen-coherent light and the other of
said holograms being visible only by coherent light,
and wherein a plurality of holographic images are
formed on a photosensitive element on a polymeric
support by at least two imaging steps and wherein
said holographic images are then metallized and
overcoated with an adhesive later, ahd whereby
said metallized holographic image is subseguently
transferred to said cardboard support from said pol-
ymeric suppott by laminating the adhesive layer
coated over sajd metallized holographic image to
said cardboard support at a temperature between
0°C and 150°C and a pressure greater than 6300
Pa (1 pound per square inch) and subseguently
telaminating said polymeric suppert from said
cardpoard support substantially transferring all of
the metallized portion of the holographic image to
said cardboard support and leaving the holographic
image on the polymeric support suitable for reuse.
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[o003] In the process of this invention, a photosen-
sitive polymeric support is prepared and at least two
halographic images are placed thereon. The first holo-
graphic image is placed on the photosensitive polymeric
support in @ conventicnai manner, after masking over a
portion of the photosensitive layer contained thereon.
After removal of the photomask, a second holographic
image is imparted in the unexpesed areas of the photo-
sensitive layer. Bath holographic images are then metal-
lized and subsequently transferred to a cardbeard
support, the holographic image having first been over-
coated with an adhesive !layer. Specific temperatures
and pressures are required to transfer only the metaf-
lized portions of the holographic images, leaving the
holographic images remaining on the polymeric sup-
port, after delamination, The holographic images may
then be remetallized for reuse.

J0009] A particular embodiment in accordance with
this invention will now be described with reference to the
accormnpanying drawings; in which:-

FIG. 1 Is a top view of one of the flat surfaces of the
cardboard suppert of this invention prior to laminat-
ing a metallized holographic image thereon;

FiG. 2 is a side view of the cardboard support of
FIG. 1 superimposed over a polymeric support con-
taining the metallized holographic image and prior
to being laminated to said cardboard support;

FIG. 3 Is a side view of the cardboard support from
FIGs. 1 and 2 after the metallized holographic
image has been transferred from the pelymeric
support to the cardboard support. The holegraphic
image itself is shown remaining on the polymeric
support;

FIG. 4 is a drawing of the schematic process for the
lamination of the metallized holographic image to
the cardboard support;

FIG. 5 is a drawing of the schematic process for the
defamination of the polymeric substrate from the
cardboard suppoert to produce the metallized holo-
graphic image of FIG. 3 as shown;

FIG. 6 is a drawing of an element contained in the
cardboard support containing the holographic
image. in this case, this is a cigarette pack the out-
slde portion of which is made from a typica! card-
board support having the novel holographic image
contained thereon; and

FlG. 7 shows a process by which coherent light
may be shown onto the holegraphic images con-
tained on the cardboard suppert from FIG. 5 illumi-
nating the hidden holographic image reflected onte
a white substrate at a ninety-degree angle thereto.

{oo10] FIG. 1is atop view of cne of the flat surfaces
of the cardbeard support of this invention shown as 1.
Looking now at FIG. 2. 1 Is again the cardboard support
shown from the side and this element is juxtaposed
against a pelymaric support 4, which contains & series
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of holographic images 2 thereon. The holographic
image has been metaliized, which is shown as fine par-
ticles of metal 3. Moving on to FIG. 3, this view shows
that the metallized image 3 has been transferved to the
cardboard support 1 leaving the holographic images
remaining on the polymeric suppert. This image can
then be re-metallized and that metaliized image trans-
ferred again to yet another cardboard support.

[oo11] FIG. 4 is a schematic shewing cf the process
for the lamination of the metallized holographic image to
the cardboard support. This, together with FIG. 5, repre-
sents the novel process of this invention. In FIG. 4 a pol-
ymeric support 4 containing metallized helographic
images thereon (not shown here) is shown being pulled
off an unwind roll 5 in a nip formed by opposing rollers 6
and 7. In this view, roll 7 is a standard gravure-coating
rofi, for example, and roll 6 is a typical backup rolt, A
reverse gravure doctor blade (to control coating weight)
is shown as 8 and a coating pan (holding a standard
adhesive solution) is shown as 8, The helographic
images thus over-coated with an adhesive layer is then
carrted through a drier which is shown as 11 and 12 and
subsequently down to heated rolls 13 and 14. In the nip
formed by these last two rolls, a cardboard support 1 is
taken from a roll 15 and this cardboard support contacts
the dried surface of the adhesive iayer of the polymeric
support containing metallized helographic images
thereunder. This step laminates the two supports (poly-
mer 4 and cardboard 1) into a sandwich 16 which is
passed over a chill roll 17 and then taken up on to a
rawind roll 18.

[0012] The process of delamination is shown in
FIG. &. In this schematic drawing the laminated sand-
wich material 16 from FIG. 4 is drawn off unwind rofl 18
and taken through the nip of two delamination rolls 19
and 20. The polymeric substrate 2 is taken up on a film
rewind roll 21 (this material still contains helographic
images thereon and may be remetallized and reused
again). The cardboard support 1 now carrying the met-
aflized holegraphic image (not shown in this figure) is
taken up to coating heads 22 and 23. A protective coat-
ing may then be applied over the metaflized, holo-
graphic image using this step. The protective coating
may be applied at the nip of the coating heads 22 and
23 from a pan 42. The overcoated image may then be
passed through dryers 24 and 25 and the hardened,
protected nolegraphic images on the cardboard support
then wound up on roll 27. This roll of heolographically
imaged cardboard is now ready for use as a security
wrap for a host of other materials,

[0013] A typical use for the cardboard containing
helographic images as produced by this invention is
shown in FIG. 8. In this particular figure, 28 is a typical
cigaretie box containing a plurality of cigarettes shown
as 29, for example. The lid of the cigarette box 30 is
shown open displaying the cigarettas contained therein.
A cardboard box 28 containg a visible holographic
image 32, which can be viewed under white, visible light
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naturally and may impart either some advertising logo
or simply an eye-catching image. A hidden helographic
image or images, also put on this cardboard support,
are not visible under white light but may be viewed
under coherent fight (e.g. Jaser light). In this particular
figure, this image 33 is shown usihng dashed lines. Thus,
cigarettes made by the manufacturer may contain these
hidden holographic images that may prevent counter-
feiting thereof,

[0014] To observe the holograph contained hidden
on the cardboard support of this invention, one needs to
‘ook at FIG. 7. In this figure, a cardbeard support con-
taining holographic images thereon is shown as 31 with
the white fight visible holographic images shown as 32.
A hidden holographic image is shown with dashed lines
as a star 33. A laser light from a hand held source 34
impinges its rays 35 an the hidden holographic image
33 and this light is reflected by rays 36 on to a white
board or cardboard 538. The hidden helegraphic image
can then be viewed as a full star 39 reflected onto this
board.

[oD15] The process of transferring the holographic
images from the polymetic suppott to the cardboard
support is carried out at temperatures of between 0°C
and 150°C and a pressure of greater than 8900 Pa {1
pound per square inch). | prefer temperatures between
30 to 125°C and elevated pressures of between 34 kPa
to 62 kPa (5 to 10 pounds per square inch} applied
between the nip of rolls 6 and 7 shown in FIG. 4. The
temperature should not be above 150°C in arder not to
harm the helographic images contained on the poly-
meric rell. Thus, conditions in the driers should not
exceed this temperature. Simply designing the length of
the driers and the web speed of the element passing
through these driers can control these temperatures.,
The purpose of the chill roll 17 is to set up the adhesive
and ensure that the cardboard support and the holo-
graphic images on the polymeric support 4 are secure.
The adhesive material Is well-known In the coating art
and can be applied at a coating weight of between 0.5
to 14 pounds (0.23 to 6.4 kg) (dry} per ream of carg-
board, wherein a ream is thought to be about 500
sheets of cardboard of 24 inches (600mm) by 36 inches
(800mm) in size. The metallized holographic images
can be transferred to either slde of the cardboard sup-
port 1. The adhesive layer is applied over the metaliized
helographic Images first. Then the cardboard support 1
contacts this layer at the head nip rolls and is adherad
thereto.

[o016] When the two supports {polymeric 4 and
cardboard 1) are delaminated following the process
shown in FIG. 5, the metaliized heolographic images are
transferred from the polymeric support 4 to the sard-
board suppert 1. This step is accomplished by peefing
apart the two supports, Since the adhesive layer will
adhere more strongly to the cardboard support, it will
puil atong the metallized holegraphic images. These
may then be over coated with a suitable protective layer;
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in fact it is so preferred. This protective layer may com-
prise an of a host of conventional materials such as sol-
vent or water based acrylies, for example, and this iayer
may or may not be tinted if desired.

[0017] Cardboard suppor! elements are aiso lagion
in number, For exampie, if one wishes to have a plurality
of holographic images (some viewed only for security
purposes) on cardboard, useful in a host of containers
for a variety of products. | wilt use that which is said to
have 80 to 300 pounds (36 to 140 kg) per ream {prefer-
ably 120 to 240 pounds (54 to 109 kg) per ream), where
a ream is 500 sheets of cardboard 24 inches (600mm)
by 36 inches {300mm) in size. Another definition of
cardboard or board stock used in the art is the point sys-
tem where ranges of useful board stock range from 8
through 24 points. This cardbeard is particularly useful
since it has such a low weight and thus can be used to
cantain up any number of elements such as cigarettes
and the iike. Since some of the holegraphic images are
hidden from normal view (e.g. under nan-coherent white
fight, for example) these materials are very useful for
security purposes since the so-called hidden helo-
graphic images can be viewed under coherent (e.g.
laser) light and thus counterfeiting may be detected and
prevented. The cardboards containing the holographic
images as dascribed within this invention can be used in
a host of applications including boxes for gifts; store
items; decorative containers; containing food products
for advertising and the like. The abiiity to have a secure,
holographic image imparied thereon means the card-
board can be use exciusively for a certain application
and thus has an improved quality of use.

foo18] Holographic images may be imparted onto a
plurality of photosensitive fayers such as siiver halide,
photoresists and the llke, as is weli-known to those
skilled in the art and as is described in the prior art listed
within this invention. These photosensitive layers can be
applied on a plurality of polymerie supports including
polyethylenes, polypropylenes, and polysthylene
tarephthalates among others. These substrates are
usually 0.03 to 41 mils (0.075 to 1.0mm) in thickness.
[0019]  The ability to dry-bond laminate and then to
delaminate the elements described in this invention,
containing a plurality of metallized holographic images
represents a unique process since it was not known
before my invention that such holegraphic images couid
be so transferred. The process as described herein
uses some unique equipment that is designed to hold,
laminate and then delaminate some fairly flimsy mate-
rial, It is necessary to ensure that all of the elements of
the process are carefully maintained within the process-
ing limits. The use of the elements produced within the
scope of this invention greatly increases the ufility of
holographic images to be commaercially useful.

{0020} A preferred polymeric support is T-BOSS,
which is avaiiable from Applied Extrusion Technologies,
Inc. of Peabody, Massachusetts, USA,




7 EP 1 096 341 A2 8

Claims meric support suitable for reuse.

1. A method of forming a holographic element on a
cardboard support comprising the steps of:

forming a plurality of helographic images on a
photosensitive element coated on a poiymeric
support by at least two imaging steps compris-

ing forming a hofogram being visible only by
non-coherent light and forming a2 hologram 10
being visible only by coherent light;

metallizing said holographic images and then
overcoating said holographic images with an
adhesive layer;

transferring said holographic images to said 15
cardboard support from said pelymeric support

by laminating the adhesive layer coated over
said metallized holographic images to said
cardboard support at a temperature between
0°C and 180°C and a pressure greaterthan 1 2o
pound per square inch (6900 Pa);

delaminating said polymeric support from said
cardboard support substantially transferring all

of the metallized portion of the helographic
image to said cardbeard suppert and leaving 25
the holographic image on the polymeric sup-
port suitable for reuse,

2. A helographic element comprising a cardboard
support having two flat surfaces, one of said sur- 30
faces having in order:

a. an adhesive layer, and,;

b. a metallized holographic image, wherein
said metallized holographic image comprises 35
at least two holograms therein, one of said
holograms being visible only by non-coherent
light and the other of said holograms being vis-

ible enly by coherent light, and wherein said
metallized holographic images are obtained 40
from a pluraiity of holographic images formed

on a photosensitive element coated on a poly-
meric support by at least two imaging steps
and wherein said holographic images are then
metallized and overcoated with an adhesive 45
layer, and whereby said metallized holographic
image are subseguently transferred to eaid
cardboard support from said pelymeric support

by laminating the adhesive layer coated over
said metallized holographic image to said card- 50
hoard support at a temperature between 0°C
and 150°C and a pressure greater than 1
pound per square inch (6900 Pa) and subse-
quently detaminating said polymeric suppert
from said cardboard support substantially ss
transferring all of the metallized portion of the
holographic image to said cardboard support
and leaving the holographic image on the poly-
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