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formation onto the pac ag |ng mat eri al
years. They have been formed on labels and substrates that are applied to and are used

as a layer on the surface of packages, such as cartons. However, the conventional
hologram image on packages is expensive and usually requires the production of a
hologram containing laminate film and the bonding of this film to a package surface.
This requires several processing steps and costly materials. It would be more efficient
and less costly to form the hologram on the packaging material in line with the printing
of other image and information onto the packaging material.

[0003] In U.S. Patent 5,889,598 there is disclosed the printing of a hologram onto a
surface followed by the printing of another image onto the same surface. The hologram
design is embossed onto the surface followed by a metallizing of the hologram design
surface, in turn followed by the cutting of the surface into sheets for subsequent printing
of other image and information. This process requires the subsequent metallizing of the
embossed hologram design. This metallizing is by a relatively slow vapor deposition
process. U.S. Patent 5,003,915 discloses the forming of a hologram directly onto the
desired end product paper or other sheet material. However, after the embossing of a
hologram design there is a required step of metallizing the hologram surface. This could
be by vapor deposition to produce a reflective film or refractive layer onto the hologram.
A protective layer can be coated over this hologram. U.S. Patent 6,979,487 discloses the
printing of textured pattern over a substrate. A reflective ink or foil can be deposited or

laminated onto this textured pattern layer. This produces an effect of depth and
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substantially transparent polymer coating, contacting this radiation curable substantially
transparent coating with the negative of a hologram on a shim, and at least partially
curing the radiation curable coating while the shim carrying the negative of the hologram
is in contact with this coating. The combination of these two coatings and the negative of

the hologram produce a hologram image in the areas where there also is an underlying
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[0008? A nt"lel’(lje igggnt?o%n\}vl Qesdéscgbed now in more detail in its preferred
embodiments. Modifications can be made to the-hologram materials and the processes of
their manufacture, however all such materials and processes will be within the concepts
disclosed herein.

[0009] The substrate material on which the hologram is formed, is in the preferred
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ultraviolet lamps. The substrate material is not printed with image and information
material in the areas where there is to be a hologram. The cured metal coating will be
exposed in these areas. This is needed for the application of an effective hologram in a
subsequent step.

[00012] In a next step the substrate material with the above cured coatings is coated
with a substantially transparent radiation curable coating. This preferably is a high gloss
coating and is 100% radiation curable. The viscosity will be in the range of about 150 to
350 cps. The application weight is about .04 Ibs (18.1gms.) to about .12 Ibs (54.4 gms) per
1000 square feet (93 sq.m). A useful coating material is CORKCURE 1093RHG-10 from
Cork Industries, Inc. in Foxcroft, Pennyslvania. This is an ultra high gloss, solvent-less
coating for lithographic and flexographic coating equipment. Itis a 100% ultraviolet
radiation curable coating having a viscosity of 210(+/- 20) cps. It is applied to the
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underlying netallic coating as the radiation curable

coating is being cured; wherein the netallic coating
-is a radiation curable thernoplastic coating. 2. A

decorated carton blank as in claim1l wherein the

substrate material is selected fromthe group

consi sting of a paper, paperboard or thernoplastic.



3. A decorated carton blank as in claiml| wherein the
substrate material has a substantially white surface.
4. A decorated carton blank as in claiml wherein the
nmetallic surface is a nmetallic coating and contains a
nmetal selected fromthe group consisting of alum num
silver and zinc. 5. A decorated carton blank as in
claim1 wherein the netallic coating is ultraviol et
energy curable. 6. A decorated carton blank as in
claiml| wherein the netalCLAIMBating is el ectron beam
curable. 7. A decorated carton blank as in claiml
wherein the substantially transparent radiation
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the metallic surface, and a substantially transparent radiation curable coating over the
zero to one or more ink coatings, a hologram formed in the radiation curable coating in
an area with an exposed underlying metallic coating as the radiation curable coating is

being cured; wherein the metallic coating is a radiation curable thermoplastic coating.

2. A decorated carton blank as in claim 1 wherein the substrate material is selected

from the group consisting of a paper, paperboard or thermoplastic.

3. A decorated carton blank as in claim 1 wherein the substrate material has a

substantially white surface.

4. A decorated carton blank as in claim 1 wherein the metallic surface is a metallic

coating and contains a metal selected from the group consisting of aluminum, silver and

zinc.

5. A decorated carton blank as in claim 1 wherein the metallic coating is ultraviolet
energy curable.

6. A decorated carton blank as in claim 1 wherein the metallic coating is electron

beam curable.

7. A decorated carton blank as in claim 1 wherein the substantially transparent

radiation curable coating is ultraviolet energy curable.

8. A decorated carton blank as in claim 1 wherein the substantially transparent
8



substrate having an inner and an outer surface, the
outer surface to formthe outer surface of a carton,
coating up to about 100% of the outer surface with a
radi ati on curabl e coating containing a particul ate
metal, curing the radiation curable coating containing
the particulate netal coating by contacting the
radi ati on curabl e coating containing the particul ate
t.al coating with radia appl ying zero to one or
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radi ati on curabl e thernoplastic coating. 15. A
decorated package as in claim13 wherein the netallic
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11. A decorated package as in claim 9 wherein the material substrate is selected from

the group consisting of paper and paperboard.

12. A decorated package as in claim 11 wherein the paper material has a substantially

white outer surface.

13. A decorated package as in claim 11 wherein the metallic surface is a metallic -
coating and contains a metal selected from the group consisting of aluminum, silver and

zinc.



17. A decorated package as in claim9 wherein the
substantially transparent radi ation curable coating is
ultravi ol et energy curable. 18. A decorated package
as in claim9 wherein the substantially transparent
radi ation coating is electron beamcurable. 19. A
decorated package as in claim9 wherein the package is
a carton and the materi al substrate is formed into
art bl anks. = 20. A decar ackage as .in.claim.a19
1§he Rderestis Bickadrinine e Soviiren RGHHlRs gyt BilRtng
clrile BRFh&Padtkb BMigt 0 a top panel, a bottom panel and
two connecting side panels, each of the top panel,
bott om panel and si de panels having attached end
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connecti ng sto orn1a tubul ar structure,
eﬁaﬁyhumbhnmn the end flaps to formthe carton

16. A decorated package as in claim 14 wherein the metallic coating is electron beam
curable.
17. A decorated package as in claim 9 wherein the substantially transparent radiation

curable coating is ultraviolet energy curable.

18. A decorated package as in claim 9 wherein the substantially transparent radiation

coating is electron beam curable.

19. A decorated package as in claim 9 wherein the package is a carton and the

material substrate is formed into carton blanks.

20. A decorated package as in claim 19 the carton is formed from the carton blanks
by forming the carton blank into a top panel, a bottom panel and two connecting side
panels, each of the top panel, bottom panel and side panels having attached end flaps,
folding the top panel, the bottom panel and the connecting side panels to form a tubular

structure, folding over the end flaps to form the carton.
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