
US 20050053737A1 

(12) Patent Application Publication (10) Pub. No.: US 2005/0053737 A1 
(19) United States 

Raymond et al. (43) Pub. Date: Mar. 10, 2005 

(54) METHOD OF BONDING A LENTICULAR 
LENS SHEET TO PLASTIC OBJECTS AND 
OBJECTS MADE FROM SAME 

(75) Inventors: Mark A. Raymond, Littleton, CO 
(US); Bruce N. Thornbloom, Dublin, 
OH (US) 

Correspondence Address: 
John L. Haack 
MERCHANT & GOULD P.C. 
P.O. Box 2903 
Minneapolis, MN 55402-0903 (US) 

(73) Assignee: Travel Tags, Inc., North Mankato, MN 
(US) 

(21) Appl. No.: 10/970,205 

(22) Filed: Oct. 21, 2004 

Related US. Application Data 

(63) Continuation of application No. 09/566,063, ?led on 
May 5, 2000. 

(60) Provisional application No. 60/182,490, ?led on Feb. 
15, 2000. 

Publication Classi?cation 

(51) Int. Cl? ............................ .. F16L 1/00; B29D 11/00 

(52) U.S. c1. .......................................... .. 428/341; 264/1.7 

(57) ABSTRACT 

A method of fabricating plastic objects having an insert of 
Lenticular lens material integrally bonded or otherWise 
attached therein. In one embodiment, the method is used to 
fabricate a container, such as a conical cup, by ?rst manu 
facturing or providing a sheet of Lenticular material com 
prising layers of lens material and optical ridges and grooves 
and an ink layer printed on the ?at side of the lens material. 
To protect the ink from the heat of molten or moldable 
plastic during later plastic processing, a thermally protective 
substrate is attached or bonded to the ink layer by using 
adhesives to attach a plastic substrate or by coating the ink 
With coating materials that thermally protect the ink from 
high temperatures. In one embodiment, the protective sub 
strate is applied in a tWo step process of ?rst placing a plastic 
hot melt onto a polyester or other material release liner and, 
after cooling of the hot melt, using heat and pressure to 
laminate or bond the hot melt plastic to the ink and then 
removing the liner. Lenticular inserts are cut out of the 
Lenticular material sheets and the inserts are positioned 
Within a mold Where the container is formed by injection, 
bloW, or other molding process. In this step, the substrate 
acts as a bonding surface as it contacts the molten plastic, 
melts, and then cools forming a bonding interface With the 
plastic used to form the container. 
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METHOD OF BONDING A LENTICULAR LENS 
SHEET TO PLASTIC OBJECTS AND OBJECTS 

MADE FROM SAME 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

[0001] This application refers to and speci?cally claims 
the bene?t of US. Provisional Application No. 60/182,490, 
?led Feb. 15, 2000. 

FIELD OF THE INVENTION 

[0002] The present invention generally relates to the 
manufacture of plastic containers and objects, and more 
particularly, to a method of fabricating plastic objects having 
a lenticular lens sheet or insert. The fabrication method 
includes a process of bonding lenticular lens material to the 
constituent plastic of the container or object during molding 
processes Without damaging the lenticular lens material. 

BACKGROUND OF THE INVENTION 

[0003] Throughout the World, it is a common and groWing 
practice to utiliZe conventional plastic molded cups and 
containers to display promotional messages and to increase 
the market value of the cups and containers by adding 
images of sports ?gures, movie and television personalities, 
and other graphics. While the printing processes for produc 
ing these messages, images, and graphics have improved in 
recent years With advances in printing technologies, the 
messages, characters, and other graphics have generally 
remained tWo dimensional, static and non-moveable. The 
expectations of purchasers of these containers continues to 
rise, and the general public continues to demand ever 
increasing and enhanced visual effects in all media. Speci? 
cally, the entertainment industry routinely licenses its pro 
prietary images for use on cups, packaging, and containers 
of all types from plastic soda cups to popcorn containers and 
their lids. The entertainment industry uses bright colors and 
molded shapes extensively to excite and interest consumers 
and collectors of these containers. There continues to be 
pressure from movie makers, sports promoters and others in 
the entertainment industry to develop neW products to better 
capture the public’s attention for their promotions and 
licensed products. 

[0004] In addition to problems With creating more exciting 
imagery, there are design restraints faced by plastic cup and 
container manufacturers that must be addressed in creating 
any neW product. For example, in the traditional plastic cup 
industry, the manufacturers are continuously struggling With 
the demands for a less expensive cup to make their use 
attractive as part of no-cost promotional campaigns (e.g., the 
cup is given aWay by a retailer With the purchase of soda, 
beer, or other beverage) and as a pro?table standalone 
product. One method used to reduce cost is to reduce the 
amount or Weight of plastic used in each cup by thinning the 
cup Wall and other methods. Reducing the Weight of plastic 
used reduces material costs and also makes the manufactur 
ing (i.e., molding) of the cups faster and less expensive as 
the molds can be ?lled more rapidly and the plastic cools in 
a shorter time. HoWever, the desire for less material Weight 
and Wall thickness must be balanced With the need for a cup 
With suf?cient hoop strength. Hoop strength is a measure of 
the resistance of a cup to being squeeZed shut or deformed. 
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It is typically measured by adding Weights or pressure to a 
point near the top of the cup on the outer surface of the side 
Wall and measuring the amount of de?ection of the open end 
of the cup. 

[0005] To further minimiZe the costs of containers, the 
inner and outer surfaces of the Walls are typically kept 
smooth and their shape kept relatively simple to minimiZe 
mold costs. These smooth surfaces also have been required 
because the typical method of placing images and graphics 
on containers and other plastic objects is With standard 
printing processes, such as offset printing, that are most 
effective on smooth printing surfaces. 

[0006] The inventors and others in the plastic cup and 
container manufacturing industry recogniZe the needs of the 
entertainment industry and understand the bene?ts of pro 
viding more visually appealing images and graphics as part 
of promotional cup or container and other plastic products. 
In this regard, the inventors and others in the industry 
believe that these plastic products Will be signi?cantly 
improved by including a three dimensional (“3D”), action 
image provided With the use of Lenticular lens material or 
sheets (i.e., interlaced segments of images combined With 
Lenticular lenses to provide a variety of visual effects such 
as motion, Zooming in and out, and 3D effects). For 
example, a cup With Mark McGuire’s 70th home run or a 
favorite scene from a recent Star Wars movie provided in 
dramatic 3D in a durable, reusable container is appealing 
and interesting to consumers and seen as a break through to 
the entertainment industry. 

[0007] The use of Lenticular lens material is knoWn in the 
printing industry for use in creating promotional material 
and typically involves producing a sheet of Lenticular lens 
material and adhesively attaching the Lenticular lens mate 
rial to a separately produced object for display. The produc 
tion of Lenticular lenses is Well-knoWn and described in 
detail in a number of US. patents, including US. Pat. No. 
5,967,032 to Bravenec et al. In general, the production 
process includes selecting segments from visual images to 
create a desired visual effect and interlacing the segments 
(i.e., planning the layout of the numerous images). Lenticu 
lar lenses are then mapped to the interlaced or planned 
segments, and the Lenticular lenses are fabricated according 
to this mapping. The Lenticular lenses generally include a 
transparent Web Which has a ?at side or layer and a side With 
optical ridges and grooves formed by Lenticules (i.e., con 
vex lenses) arranged side-by-side With the Lenticules or 
optical ridges extending parallel to each other the length of 
the transparent Web. To provide the unique visual effects, ink 
is applied or printed directly to the ?at side of the transparent 
Web to form the interlaced segments and forming a thin, 
generally opaque ink layer in the produced Lenticular lens 
material or sheet. 

[0008] While these Lenticular lens materials provide 
excellent visual effects, the use of adhesives and other 
attachment methods has not proven effective in producing a 
quality, long-lasting, and inexpensive plastic products. 
Because attaching the Lenticular lens material after produc 
ing the plastic cup or container is inefficient and relatively 
expensive, the plastic manufacturing industry desires a 
method for attaching the Lenticular lens material to a plastic 
cup or container as part of the cup or container manufac 
turing process. Unfortunately, the plastic manufacturing 
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industry has not been able to overcome the problems asso 
ciated With using common Lenticular lens material as part of 
standard plastic fabrication processes. The problems arise 
because plastic fabrication generally includes processes 
such as injection molding that involve heating raW plastic 
materials to a relatively high temperature (e.g., 400° to 500° 
F. or hotter) and then injecting the ?uid plastic into a mold 
With the shape of the desired plastic object or by otherWise 
processing the molten plastic. While the transparent Web of 
the Lenticular material may not be damaged by these high 
temperatures, the ink or ink layer has a chemistry that Will 
not stay intact When the ink is heated to these high tem 
peratures, and the image Will be destroyed or at least 
signi?cantly altered. Additionally, even if the ink could 
Withstand the heat of plastic fabrication processes, the 
plastic manufacturing industry has not been able to engineer 
an inexpensive and ef?cient attachment process that effec 
tively bonds the ink layer, and therefore, the Lenticular lens 
material, to the plastic of the formed product. 

[0009] Consequently, there remains a need for a method of 
fabricating plastic containers and other objects that include 
Lenticular lens material, and preferably, a fabrication 
method that overcomes the problem of bonding the Len 
ticular lens material to plastic in a cost effective and struc 
turally acceptable manner. Additionally, there remain needs 
for plastic objects With improved physical characteristics 
that can be manufactured inexpensively, such as a plastic 
cup With improved hoop strength and less plastic Weight. 

SUMMARY OF THE INVENTION 

[0010] To address the above discussed design constraints 
and the needs of the plastic manufacturing and entertainment 
industries, the invention provides an ef?cient and economi 
cal method to produce plastic objects, such as containers, 
With Lenticular material included as an integral insert. This 
method produces a unique plastic object With the features of 
3D graphics and/or animated video clips shoWing a fraction 
of a second to up to several seconds When vieWing the 
Lenticular insert from the outer surface of the plastic object. 
The object resulting from the process is a durable, one piece 
unit With outstanding graphics such as animated video clips 
shoWing up to 3 to 5 seconds of live or computer generated 
graphics or the latest 3D technology. The Lenticular insert 
that provides these unique visual imagery comprises gener 
ally Lenticular material having optical ridges and grooves on 
an outer surface and a layer or transparent Web of lenses, 
Which together create a relatively rigid material With air 
passages or voids. A layer of ink is attached to the ?at side 
of the transparent lens layer. The actual images are pre 
printed in this ink layer on the back side or second surface 
of the pre-extruded or post-embossed plastic lens material 
Which may be made of a variety of plastic materials includ 
ing, but not limited to, APET, ?exible or rigid PVC, styrene, 
and PETG. The actual images are interlaced corresponding 
to the frequency of the Lenticular lens material (i.e., the 
optical ridges and grooves and the transparent lens layer) 
and are then printed using offset lithography, Web, letter 
press, digital, screen, or any other printing process. One 
method of printing to achieve high quality is offset printing 
With UV cured links. 

[0011] According to one aspect of the invention, a plastic 
object is produced that provides several bene?cial features 
or characteristics desired by the plastic manufacturing indus 
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try. For example, in one preferred embodiment, a container, 
such as a stadium-type cup, is provided With an outer Wall 
that includes a Lenticular insert. Preferably, the Lenticular 
insert is an integral part of the outer Wall and extends around 
the periphery of the Wall to cover a signi?cant portion of the 
outer Wall surface area. Due to the air voids, the Lenticular 
insert acts as a thermal barrier or an insulation layer that 
reduces heat transfer rates through the outer Wall and makes 
the container more useful for hot and cold service. Addi 
tionally, the optical ridges of the Lenticular insert cause the 
insert to function as an attached gripping surface by increas 
ing the roughness of the outer Wall (Which in standard plastic 
containers is smooth). Because of the strength and rigidness 
of the Lenticular insert, the outer Wall of the container has 
high strength and speci?cally, has improved hoop strength. 
Additionally, the strength and rigidness of the Lenticular 
insert alloWs material in the outer Wall to be eliminated, 
thereby reducing the amount of raW plastic needed for 
forming the container. In the traditional cup business, the 
major manufacturers are continuously trying to remove 
Weight from the product to reduce material costs and to 
make the molds cycle faster (e.g., Weight reduction is one 
Way to speed the cycle). Additionally, as Will become clear 
from the discussion of the fabrication method of the inven 
tion, inserting the Lenticular insert into the mold prior to 
injecting the molten plastic material alloWs the Lenticular 
insert to act as a carrier and a stiffener for the molten 
material. This alloWs the manufacturer to open the mold 
faster to reduce cycle times and alloWs the Wall thickness of 
the container to be reduced giving a reduced part Weight. A 
prototype of a standard-siZed, stadium cup fabricated by the 
inventors had approximately 53 grams in molded plastic 
content Which is an improvement over the prior art and it is 
expected that a plastic content of about 30 grams or less Will 
provide acceptable strength and durability. In other Words, a 
container including the Lenticular insert provides desirable 
strength characteristics With reduced container manufactur 
ing times and molding-plastic material costs. 

[0012] According to a related aspect of the invention, the 
container in a preferred embodiment includes a framing 
system to physically hold the Lenticular insert against or 
Within the outer Wall of the container. As noted previously, 
the ink layer does not provide an effective bonding surface 
for bonding With molten plastic in container fabrication 
processes (but, as Will become clear, in a preferred embodi 
ment of the invention a protective substrate or laminate is 
applied to the ink layer to provide a bonding surface). The 
framing system provides one method of overcoming this 
problem by including upper, loWer, and seam frame mem 
bers that slightly overlap each of the edges of the Lenticular 
insert (more frame members can be included if the Lenticu 
lar insert has more than four sides). Preferably, the seam 
frame member ?lls a small gap left betWeen the Lenticular 
insert side edges and overlaps both side edges. This con 
?guration of the seam member is preferred to improve the 
strength of the container because cracking may occur if the 
side edges Were merely butted against each other. The frame 
members further function to protect exposed surfaces of the 
Lenticular insert from scratching and other damage during 
handling and storage (such as stacking or nesting of con 
tainers or cups) by providing a slightly raised surface 
adjacent the exposed surface. The frame members are 
bonded to the outer Wall of the container, and in this regard, 
a preferred method of forming the frame members is to 
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con?gure the mold cavity for creating the frame members 
during the molding process Which makes the frame members 
integral With the outer Wall of the container. 

[0013] According to another aspect of the invention, a 
fabrication method is provided that forms a plastic object, 
such as a container, With an integral Lenticular insert that 
includes processes for protecting the ink of the Lenticular 
insert. Typical plastic fabrication processes, such as injec 
tion molding and bloW molding, involve the heating of the 
raW plastic or charge material to high temperatures to make 
the plastic ?uid or moldable but Without further processes, 
these high temperatures Would also degrade or ruin the ink. 
In this regard, the fabrication method of the invention 
includes the step of applying and/or bonding a protective 
substrate to and over the ink layer of the Lenticular insert 
prior to inserting the Lenticular insert into the mold cavity 
for plastic molding of the plastic object. The substrate may 
be formed using numerous materials such as coating mate 
rials and many plastics. The substrate is preferably bonded 
to the ink in a manner that does not degrade the ink but yet 
achieves a bond that Will Withstand the temperatures and 
pressures experienced in the molding processes and, in some 
applications, in the later use of the container. Although 
adhesives may be used, one preferred embodiment involves 
a tWo step process in Which a plastic hot melt or laminate is 
?rst applied to a carrier or liner sheet and then When cooled, 
the plastic, hot melt/laminate is activated by heat and 
pressure applied to achieve a bond to the ink layer. In this 
fashion, a much loWer temperature (i.e., a temperature that 
does not degrade the ink layer) can be used to bond the 
laminate to the ink, as the laminate is not molten. The carrier 
is preferably a quick release liner that can be readily 
removed from the attached laminate and the laminate is 
exposed. The laminate acts as a thermally protective layer or 
substrate in later plastic molding processes such that the ink 
is not destroyed and a plastic object With a Lenticular insert 
can be readily formed using standard plastic processing 
techniques. 

[0014] According to a related aspect, the fabrication 
method of the invention includes providing a bonding sur 
face on the Lenticular insert that bonds With the molten 
plastic material used to form the plastic object. In a preferred 
embodiment, a plastic substrate is attached to the ink layer 
of the Lenticular insert, and is a plastic selected, for 
example, from polypropylene, PVC, polyethylene, and poly 
ester. The Lenticular insert is then positioned Within a mold 
cavity, such as the cavity of a mold used in an injection 
molding tool, With the substrate facing inWard and being 
exposed. In an embodiment employing injection molding, 
the material charge is heated to melt the plastic and the hot 
melted plastic is injected into the mold cavity under pressure 
to ?ll the mold cavity. The molten plastic contacts the plastic 
substrate melting an outer portion of the substrate. The mold 
cavity and its contents are then cooled and the injected 
plastic and the melted portion of the substrate form a 
bonding interface Which securely bonds the Lenticular insert 
to the formed plastic object. 

[0015] According to another related aspect, the fabrication 
method of the invention includes a position retention process 
for retaining the Lenticular insert Within the mold cavity 
during molding processes. For the Lenticular insert to pro 
vide a desirable visual effect, it is important that molten 
plastic not seep onto the optical ridges and transparent lens 
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layers of the Lenticular insert. This seeping or bleeding can 
occur because the molten plastic is under high pressures and 
seeks any cavity and passageWay Within the mold, such as 
under the positioned Lenticular insert. In one embodiment, 
the fabrication method includes the step of applying a strong 
suction or vacuum force to the Lenticular insert to hold the 
optical ridges and transparent layers of the Lenticular insert 
?rmly against the outer Walls of the mold cavity to prevent 
molten plastic from seeping onto the image portion of the 
Lenticular insert. In another embodiment, the fabrication 
method includes the intermediary step of forming raised 
surfaces on the substrate of the Lenticular insert prior to 
positioning the insert Within the mold cavity. The raised 
surfaces alloW molten plastic to How onto the substrate for 
bonding but also abut a die or other surface Within the mold 
cavity such that the raised surfaces push outWard on the 
Lenticular insert When the insert is positioned Within the 
mold cavity and the cavity is closed. The raised surfaces may 
be a plastic or other material and preferably have a thickness 
approximately equal to the desired thickness of the outer 
Wall adjacent the Lenticular insert. 

[0016] Other features and advantages of the invention, 
including alternative methods for providing a protective 
layer for the ink layer, for forcing the Lenticular insert 
against the outer Walls of the mold cavity, and for molding 
the container or other object from hot or liquid plastic, Will 
be seen as the folloWing description of particular embodi 
ments of the invention progresses in conjunction With ref 
erences to the drawings. 

DESCRIPTION OF THE DRAWINGS 

[0017] The accompanying draWings, Which are incorpo 
rated in and form a part of the speci?cation, illustrate 
preferred embodiments of the present invention, and 
together With the descriptions serve to explain the principles 
of the invention. 

[0018] 
[0019] FIG. 1 is a perspective vieW of a plastic, molded 
cup With a Lenticular lens insert bonded to the outer Wall 
according to one preferred method of the present invention. 

[0020] FIG. 2 is an enlarged, partial sectional vieW of the 
cup of FIG. 1 taken along line 2-2 illustrating the layers of 
the Lenticular insert including a bonding and thermal pro 
tection layer according to the invention and illustrating the 
framing feature of the present invention at the seam of the 
Lenticular insert. 

[0021] FIG. 3 is an enlarged, partial sectional vieW of the 
cup of FIG. 1 taken along line 3-3 illustrating the upper and 
loWer portions of the frame feature of the invention. 

[0022] FIG. 4 is a How chart illustrating the general 
process steps of a container fabrication method according to 
the invention. 

[0023] FIG. 5 is sectional vieW of an injection molding 
assembly according to the present invention With the Len 
ticular insert positioned With a developed vacuum against 
the outer Walls of the mold cavity prior to injection of liquid 
plastic into the mold. 

DETAILED DESCRIPTION OF THE 
INVENTION 

[0024] With the above summery of the invention in mind, 
the folloWing description discusses the inventive plastic 

In the DraWings: 
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objects according to the invention that have an integral 
image visible due to a Lenticular insert that is uniquely 
included as an integral part of the plastic object. The 
discussion concentrates on the structural and other bene?ts 
and features of a container having a Lenticular insert in an 
outer Wall, but, it should be understood that many other 
objects Will similarly bene?t from the addition of a Len 
ticular insert and are considered Within the scope of the 
invention. From the discussion of features of a container 
fabricated according to the invention, the discussion pro 
ceeds to a full discussion of the method of fabricating plastic 
objects having a Lenticular insert integrally bonded to the 
plastic that forms the body, Walls, or some other portion of 
the object. Again, the discussion Will speci?cally explain the 
steps in fabricating a container With a Lenticular insert 
bonded to an outer Wall. Of course, these same or similar 
steps Within the breadth of the method of the invention can 
be employed to fabricate any number of other plastic objects 
having a Lenticular insert. 

[0025] Referring noW to FIGS. 1-3, a container 10 accord 
ing to the invention is illustrated. As Will become clear, the 
container 10 includes a number of features that speci?cally 
address problems that the plastic manufacturing industry has 
faced in container design and provides other bene?cial 
features. According to one important aspect of the container 
10, a Lenticular insert 20 is included and attached to an outer 
Wall 12 of the container 10 to provide a number of desirable 
structural and heat transfer characteristics as Well as 
enhanced visual effects on the container 10. The Lenticular 
insert 20 typically functions to provide an image With 3D 
features, movement, Zoom in and out, and other character 
istics. In this regard, the Lenticular insert 20 preferably 
extends substantially around the entire periphery of the Wall 
12 covering a large portion of the outer Wall 12 surface area. 
To provide enhanced imagery, the Lenticular insert 20 
includes Lenticular lens material and ink Which can be 
thought of as comprising three layers of material, as shoWn 
in FIGS. 2 and 3: an outer surface layer of optical ridges 28 
With corresponding optical grooves, an interior, transparent 
layer 24 having numerous lenses forming air channels 26 in 
the layer 24, and an ink layer 28 printed onto the ?at surface 
of the transparent layer 24. Additionally, a bonding and 
thermal protection layer 30 is bonded to the ink layer 28 to 
provide a bonding surface With the outer Wall 12 of the 
container 10 and to thermally protect the ink layer 28 during 
plastic fabrication processes (both functions Will be dis 
cussed in detail in connection With the container fabrication 
process). 
[0026] The extruded lens material of layer 24 and ridges 
22 is generally made of PETG, APET, PVC, OFP, or any 
other plastic that has a good quality refractive index. During 
fabrication, the lens material (i.e., the ?at surface of layer 
24) may be pre-coated With a primer to ensure better 
adhesion of the ink 28 throughout the process of fabricating 
the container 10 (explained beloW in connection With FIG. 
4). This primer may be Water-based, solvent-based, or 
UV-curable. Excellent ink 28 adhesion is critical, as the ink 
must hold to the transparent layer 24 for the entire container 
fabrication process. The pre-coating With a primer may be 
done via Web or sheet fed operations or other suitable 
application methods. 

[0027] During fabrication of the Lenticular insert 20, the 
pre-extruded lens material 24 and 22 is then printed on the 
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reverse side or second surface of layer 24 via Web or offset 
press operations to form ink layer 28. The lens layer 24 is 
printed With corresponding interlaced images in conjunction 
With the appropriate mathematics of the lens material 24 and 
22. The mathematics preferably not only matches the lens 
material 24 and 22 but also the distortion caused by the ?nal 
shape of the piece (i.e., often not a ?at surface). In the case 
of a cup or other conical shaped object, the lens or optical 
ridges 22“open up” and create a neW mathematical pitch. 
This pitch is predetermined before plates are made and 
printing occurs so that the Lenticular insert 20 can be vieWed 
in its ?nal form. As a result of this process of accommo 
dating for non-planar surfaces or orientations, the image or 
images on the Lenticular inserts 20 Will not appear correctly 
(i.e., Will be distorted) When coming off of the printing 
equipment in ?at sheets or Web form. 

[0028] The use of a relatively large Lenticular insert 20 
relative to the surface area of the outer Wall 12 serves several 
important purposes. As discussed previously, the manufac 
turers of plastic containers and cups are continuously search 
ing for container and cup designs that reduce manufacturing 
costs by reducing material costs. In this regard, the Lenticu 
lar insert 20 is preferably a substantially rigid sheet of plastic 
material having an overall thickness of about 8 mils to about 
25 mils or more (depending on the materials used and the 
complexity of the images created) that When inserted into 
the outer Wall 12 of the container 10 acts to provide strength 
to the container 10. Due, at least in part, to the optic ridges 
22, the Lenticular insert 20 creates a mechanical support 
Which, When over-molded by the plastic resin of the outer 
Wall 12 as a backing, supports and stiffens the outer Wall 12 
of the container 10, thereby giving the container 10 
increased hoop strength. One bene?t of this improved hoop 
strength is that the material costs of the container 10 can be 
maintained While obtaining a container 10 With an improved 
hoop strength. More likely and more preferably, the siZe of 
the Lenticular insert 20 is large enough that plastic equal or 
greater than the volume of the Lenticular insert 20 can be 
omitted during fabrication of the outer Wall 12 in places 
Where the Lenticular insert 20 is positioned because the 
insert 20 provides more than sufficient strength to account 
for the omitted Wall 12 material. The resulting, lighter (in 
plastic) container 12 has the same or better hoop strength 
than a standard container Without an insert and With a larger 
amount of plastic in the outer Wall 12. Of course, the 
desirability of a container 10 With increased hoop strength 
Will be obvious to any consumer Who has held a full plastic 
cup of liquid and been concerned that if they hold it 
anyWhere near the open end that the liquid Will be squeeZed 
out of the container 10. 

[0029] In traditional cups or containers, the side Wall of 
each cup is smooth so that it can be offset print and because 
any grooves added to provide a consumer a better gripping 
surface signi?cantly increase the cost of the mold (and make 
printing on the Wall difficult or impossible). By including the 
Lenticular insert 20 on the outer Wall 12 With printing 
already in place on the side Wall of a cup, the optical ridges 
22 function to enhance the ability of a consumer or user to 
grip the outer Wall 12 of the container 10 by providing a 
relatively rough gripping surface While eliminating any 
printing problems associated With rough surfaces because 
the Lenticular insert 20 is “pre-printed.” Additionally, the 
optical grooves help to collect and remove or drain any 
condensation on the outer surfaces of the cup Wall that might 
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make it more difficult for a user of the container 10 to grip 
the outer surface of the outer Wall 12. In this manner, the 
Lenticular insert 20 can be thought of as an inserted or 
attached gripping surface to the container 10. 

[0030] The Lenticular insert 20 preferably is con?gured to 
provide a thermal barrier or layer of loWer heat transfer rates 
compared With a standard plastic container outer Wall. This 
typically includes some air or other gas passages or simple 
air grooves rather than only solid layers of plastic material. 
In this regard, a number of lens layouts and con?gurations 
may be used (e.g., more irregular than the air channels 26 
shoWn in FIG. 2). As illustrated, a preferred embodiment of 
the Lenticular insert 20 includes the air channels 26 Which 
typically contain air and Which create an effective thermal 
barrier on the outer Wall 12 of the container 10. This thermal 
barrier created by the Lenticular insert 20 functions to 
reduce heat transfer from and to the contents of the container 
20, Which enhances the container’s usefulness for hot and 
cold service (i.e., holding hot and cold liquids). In a pre 
ferred embodiment, about 35% or more of the outer Wall 12 
surface area is covered by the Lenticular insert 20 to provide 
the thermal barrier. 

[0031] According to another important feature of the con 
tainer 10, the container 10 includes a framing system or 
picture frame of plastic material that functions to physically 
bond the Lenticular insert 20 to the outer Wall 12 of the 
container 10. The framing system further eliminates seams 
betWeen the mating edges of the Lenticular insert 20 and 
rough mating surfaces or seams betWeen the Lenticular 
insert 20 and the outer Wall 12. By providing these functions, 
the framing system overcomes structural Weaknesses that 
may be present at the seam Where the Lenticular insert 20 
mates When rapped around the container 10. This strength 
problem, Which can lead to cracking is a signi?cant concern 
in conical or frustoconical shaped objects such as a typical 
plastic cup. In general, the framing system comprises an 
overlap of plastic material over each of the side edges of the 
Lenticular insert 20. As illustrated in FIGS. 1-3, the framing 
system includes an upper frame member 14 overlapping the 
upper edge of the Lenticular insert 20 on the optical ridges 
22 for a depth, dU, and a loWer frame member 16 overlap 
ping the loWer edge of the Lenticular insert 20 on the optical 
ridges 22 for a depth, dL. As illustrated, a preferred embodi 
ment of the container 10 is con?gured such that the side 
edges of the Lenticular insert 20 are slightly spaced apart 
(i.e., for a distance of about 1A inch or less). This space is 
?lled With a seam frame member 18 that overlaps the 
Lenticular insert 20 on optical ridges 22 for a Width, W. 

[0032] The frame members 14, 16, and 18 can take a 
number of shapes Which are typically de?ned by the mating 
surface of the optical ridge 22, and may be, as illustrated, a 
beveled member With a triangular cross-section. The frame 
members 14, 16, and 18 preferably are fabricated from the 
same material as the outer Wall 12 and are bonded to the 
outer Wall 12. Typically, this bonding Will occur as part of 
the fabrication process When the frame members 14, 16, and 
18 are formed during the same process as the outer Wall 
(e. g., injection of the plastic into a mold cavity) or Will occur 
When the outer Wall 12 is formed if the frame members 14, 
16, and 18 are performed in a separate process step (i.e., 
form the frame members 14, 16, and 18 and bond them to the 
Lenticular insert 20 prior to forming the outer Wall 12). The 
amount of the overlap, W, dU, and dL, Will depend on a 
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number of factors such as the Weight and thickness of the 
Lenticular insert 20 and the strength characteristics of the 
material used for the frame members 14, 16, and 18. In one 
embodiment, the overlaps, W, dU, and dL, are the same and 
are approximately 0.060 inches or less, but it should be 
understood that these overlaps may differ from each other 
(e.g., W may be less than or greater than dU, and dL or vice 
versa) and may be larger than used in this embodiment. 

[0033] In other embodiments not illustrated, the potential 
Weakness in the container 10 Where the Lenticular insert 20 
butts together is handled differently. In one alternate 
embodiment, a bevel is formed on each side edge of the 
Lenticular insert 20. The beveled edges have a shape (e.g., 
a 45° bevel) to provide good strength characteristics and 
preferably have an adequate depth to provide an overlapping 
mating surface that provides increased structural strength. In 
one embodiment, the depth of the overlap is equal to the 
thickness of the Lenticular insert 20. The beveling can be 
achieved in a number of Ways such as by shaving off part of 
the material of the Lenticular insert 20 on both side edges 
creating a beveled overlap. In another alternate embodiment, 
a “Zipper” like structure is created at the seam formed 
betWeen the side edges of the Lenticular insert 20. The 
Zipper pattern formed on each side edge of the Lenticular 
insert 20 is positioned and mated together prior to fabrica 
tion such as in the mold cavity for the container 10 (or before 
the part is placed in the mold cavity). Clearly, a large number 
of other interWeaving shapes and mating techniques may be 
used to practice the invention and obtain the bene?cial 
features of the container 10 (i.e., overcoming the Weakness 
inherent in a butt joint betWeen the side edges of the 
Lenticular insert 20). 

[0034] As a result of the features discussed above, the 
container 10 is a durable, one-piece part With eXcellent 
graphics With improved physical strength characteristics, a 
thermal barrier, improved gripping, and reduced plastic 
material cost and manufacturing time cost. While a cup Was 
shoWn for the container 10, it should be understood that the 
shape of the container that may be fabricated to obtain some 
of the above bene?ts may vary Widely, With one of the key 
features being the addition of the Lenticular insert 20. In this 
regard, the Lenticular insert 20 Was illustrated With a speci?c 
3-layer embodiment for clarity of description, but Lenticular 
materials and lens material With myriad con?gurations are 
readily available and many, if not all, of the available 
con?gurations may be used as the Lenticular insert 20. 
These substitutions are considered Within the breadth of the 
invention and Would only require minor changes to the 
design of the containers 10 (such as a change in the length 
of overlaps in the framing system and the like). With an 
understanding of the unique features of an object (i.e., the 
container 10) that includes a Lenticular insert on an outer 
Wall, it noW Will be useful to fully discuss the method of 
making containers (and other objects) according to the 
invention. Signi?cantly, the folloWing method of fabrication 
provides a unique method of bonding a Lenticular insert to 
molten plastic Wherein the ink or ink layer of the Lenticular 
insert is not ruined or altered. 

[0035] Referring noW to FIG. 4, the general steps and 
features of a method 40 of fabricating a container (such as 
container 10 of FIG. 1) is illustrated. The fabrication method 
40 starts at 42 With the general planning of the visual 
imagery to be provided With a Lenticular insert and the siZe, 



US 2005/0053737 A1 

shape, and material of the container upon or Within Which 
the Lenticular insert Will be bonded. For the following 
example, the fabrication of container 10 of FIG. 1 Will be 
discussed With the bonding of the Lenticular insert 20. Once 
this beginning planning step 42 is completed, the fabrication 
method 40 continues at 44 With the manufacture of sheets of 
Lenticular material. The physical design and make up of 
these sheets Were discussed above in connection With the 
con?guration of the Lenticular insert 20 of the container 10 
and can be seen in FIGS. 2 and 3. Typically, the Lenticular 
material sheet Will include transparent plastic optical ridges 
22, a transparent lens layer 24 or Web, and an applied ink or 
ink layer 28. The actual printing of the Lenticular piece may 
be 3D or animated and the lens format (e.g., the combination 
of ridges 22 and layer 24) may be vertical or horiZontal. In 
a vertical format, 3D images and movement can be vieWed, 
While With the horiZontal format only motion Will be vieW 
able. The fabrication of Lenticular material sheets as in step 
44 is Well knoWn by those skilled in the printing arts and 
does not need to be discussed in depth at this point. 
Lenticular material fabrication is described in US. Pat. No. 
5,967,032 to Bravenec et al. and US. Pat. No. 5,753,344 to 
J acobsen Which are incorporated herein by reference. Addi 
tionally, the method of laying out or arranging inserts (or 
labels) for a conical container such as container 10 is 
illustrated in FIG. 1 of US. Pat. No. 5,908,590 to Yoshimi 
et al. Which is incorporated herein by reference Which is 
directed to producing labels for foamed resin containers. In 
this manner, the patterns for a number of Lenticular inserts 
can be arranged on a large sheet of Lenticular material that 
can be further processed Within the same processing line or 
in a separate processing system. 

[0036] The neXt step of the container fabrication process 
40 is to ensure that Lenticular inserts 20 cut from the 
Lenticular material sheet produced in step 44 can bond to the 
liquid plastic in a mold (i.e., during step 52 of process 40) 
or other plastic fabrication or processing step. The inventors 
recogniZe that here are tWo signi?cant problems to over 
come in using Lenticular material as an insert in the plastic 
fabrication process 40. First, the printing ink used in typical 
Lenticular material sheet manufacturing processes does not 
have chemistry compatible to bond to the hot (e.g., approXi 
mately 5000 plastic, such as the plastic used to form the 
outer Wall 12 of the container 10. Second, even if the ink in 
layer 28 Was able to bond to the plastic, the inks used to print 
layer 28 on the Lenticular material sheet are typically not 
able to hold up to high temperatures experienced in standard 
molding processes such as injection molding and bloW 
molding and are ruined or substantially degraded. 

[0037] According to an important aspect of the invention, 
the container fabrication process 40 includes unique pro 
cesses that protect the applied ink 28 from the high tem 
peratures and that also provide a bonding surface betWeen 
the Lenticular material in the produced sheet and the molten 
plastic used to form the outer Wall 12 of the container 10. As 
background, the inventors ?rst believed that one method of 
providing these protection and bonding features Would be to 
employ the hot melt polyethylene chemistry typically used 
in the ?lm laminating industry. Consequently, the inventors 
?rst attempted to ?nd a Way to place a layer of hot melt 
polyethylene over the ink side 28 of the lens material 22 and 
24. Unfortunately, this technique presented problems as the 
temperature required for How out of the polyethylene onto 
the pre-printed Lenticular lens material sheet destroyed the 
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ink 28 on the lens material layer 24 or at the very least 
loosened its bond to the lens material layer 24. 

[0038] The inventors then identi?ed a preferred solution to 
providing thermal protection for the ink 28 and providing a 
bonding surface, Which is represented as step 46 of the 
process 40. According to the inventive step 46, a bonding 
and protective substrate 30 is applied to the ink layer 28 of 
the produced Lenticular material sheet. In one embodiment, 
this application process 46 involves ?rst coating in Web form 
in a toll coating operation hot melt poly material to a carrier 
or throWaWay liner (not shoWn) and then second, applying 
or bonding the hot melt poly material to the printed lens 
material (i.e., to ink layer 28) in a separate process or 
substep. Signi?cantly, this second step can be accomplished 
at much loWer temperatures than With the hot melt ?oW 
techniques discussed above. The temperatures required for 
activation may vary With the materials used for the hot melt 
poly and the carrier or liner and their thickness but in a 
preferred embodiment the activation temperature is in the 
range of 190° to 250° F., and more preferably in the range 
of about 210° to 220° F. This second step functions to form 
the bonding and thermal protection substrate 30, as illus 
trated in FIGS. 2 and 3, Which is ?rmly and substantially 
permanently bonded to the ink layer 28. Polyester com 
pounds may be used for the carrier or liner may be utiliZed 
as the carrier because polyesters easily stand up to the heat 
in the hot melt coating portion of step 46 (i.e., a prefab 
substep completed prior to applying the substrate 30) but, of 
course, other materials may be utiliZed for the liner. The 
inventors have found this prefab substep process to be 
ef?cient and economical because of the loW material costs 
and because it can be run or completed at high speeds. 

[0039] Since the hot melt poly is later applied or bonded 
to the Lenticular material sheet (against ink layer 28) in a 
separate operation, the polyester carrier or liner (not shoWn) 
preferably has the characteristics of a quick and non-dam 
aging release liner. In other Words, the side of the liner in 
Which the hot melt poly is applied must have a loW surface 
tension so that the hot melt poly does not permanently mate 
to the polyester or other material of the liner. To attach or 
bond the hot melt-liner combination, i.e., the laminate, to the 
Lenticular material sheet, the backside of the liner (i.e., the 
portion aWay from the Lenticular material sheet) is heated as 
the entire laminate is placed With pressure onto the back side 
(the printed side 28) of the Lenticular lens material sheet. 

[0040] More speci?cally, in one embodiment, the carrier 
or release liner is manufactured from a polyester material 
that can Withstand the heat generated from the Web coating 
process used to coat the polyester liner With the hot melt 
poly. During the Web coating process, the polyester liner is 
coated With a polyethylene blend at about 400° E, which is 
a high enough temperature to achieve How of the resin. 
Approximately 0.5 to 3 mils of polyethylene is placed on the 
polyester liner With the thickness accurately measured and 
controlled. More preferably, the thickness of the hot poly 
(Which becomes the bonding and thermal protection sub 
strate 30) is 2.5 mils to provide an adequate thermal barrier 
for the ink 28 and a good anchor and bonding surface on the 
Lenticular insert 20. During the lamination process, the 
polyester of the liner is heater so that the opposite side (i.e., 
the polyethylene) is heated to the temperature point of 
becoming semi-liquid and sticky or tacky. The polyethylene 
typically begins to transform at about 180° F. and the 
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WindoW or range for proper lamination is generally betWeen 
190 and 300° F. In one operating mode of the invention, 
polyethylene (With the polyester liner) is applied to the ink 
28 side of the Lenticular insert 20 at temperatures betWeen 
about 220 and 250° F. at application or feed rates of about 
100 to 200 feet per minute. As a result of this application 
process, the laminate and the Lenticular material sheet form 
into one piece. Next, either in line With the process or after 
sufficient cooling, the throW aWay liner portion of the 
laminate is removed from the Lenticular material sheet 
leaving a very accurately measured amount of hot melt 
material bonded over the ink 28, thereby forming the bond 
ing and thermal protection substrate 30 of the Lenticular 
insert 20. 

[0041] In order to do this as an in-line process, suf?cient 
cooling may be achieved by placing the laminate and 
Lenticular material sheet over a chill roller for a cooling 
period before the liner is removed to leave the hot melt 30 
intact over the ink 28. In one embodiment of the fabrication 
method 40, the liner has a silicon treatment (or alternatively, 
some other type of release chemistry may be used) applied 
to the side of the liner that mates With the hot melt poly to 
alloW the liner to readily release from the hot melt poly 30 
and stay attached to the ink 28 in the process. One reason 
that this process Works Well is due, at least in part, to the fact 
that the temperatures required to activate the hot melt poly 
for bonding to the ink 28 are only around 200° F., Whereas 
to get poly material to How out in prior art methods of thin 
?lm laminating requires much higher temperatures that 
Would be detrimental to the ink used in the Lenticular 
material sheet. The type of equipment used to perform above 
steps may be a Bellhoffer, D K or any type of thermal 
laminator With higher speed laminator devices being pre 
ferred to reduce manufacturing costs. 

[0042] Because the substrate application step 46 is a key 
feature of the method of the invention, it may be helpful to 
more fully discuss the application of the substrate 30 and to 
discuss alternative processes that may be used as part of step 
46. After the Lenticular material sheet is manufactured in 
step 44 (i.e., pre-coated and printed, yet still in sheet form or 
roll form), the sheet can be laminated With a variety of 
substrates to provide the bonding and thermal protection 
features of the invention. In this regard, the in-mold process 
(i.e., plastic molding process 52) generally requires that the 
inks 28 are protected, and according to the invention this is 
achieved by placing a substrate 30 betWeen the inks 28 and 
the hot molding material (the molten plastic) used to form 
the outer Wall 12 of the container 10. As previously dis 
cussed, this molding material may be polypropylene, sty 
rene, polyethylene (such as HDPE), PVC, or a number of 
other plastics that are suitable for use in injection and bloW 
molding processes. Consequently, the substrate 30 applied in 
the above discussed hot melt poly-liner process 46 prefer 
ably comprises a material that readily bonds to these plastics 
such as, but not limited to, polypropylene, polyester, PVC, 
polycarbonate, and APET. 

[0043] It is important to the fabrication method of the 
invention that tWo things occur: (1) the inks 28 must be 
protected from the eXtreme heat of the molten plastic in the 
molding process 52 so that they are not damaged and (2) the 
surface of the Lenticular insert 20 that abuts the outer Wall 
12 must be compatible With the injection or other molding 
process (in other Words, the process 40 needs to provide an 
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adequate or very favorable bond to the molten plastic used 
in the injection or other molding process 52). Therefore, the 
standard ink used to create ink layer 28 on the back of the 
lens layer 24 is not suitable for this purpose. 

[0044] As an alternate to the lamination process for apply 
ing the substrate 30 discussed above, the substrate 30 may 
be applied by other techniques that effectively attach the 
substrate 30 to the ink 28 While eliminating the liner 
application and removal steps discussed above. In this 
alternative step 46, the poly material forming the substrate 
30 is applied directly to the back of the lens layer 24 over the 
ink 28 Without the liner or carrier. In this alternative step 46, 
the poly material of the substrate 30 may be applied in a 
number of Ways including, but not limited to, With the use 
of a thermal adhesive, a hot melt adhesive, or a pressure 
sensitive adhesive. In addition, there may be other liquid 
chemistry adhesives in the urethane and epoXy areas that 
may in some embodiments be useful With the invention. 
Further, the substrate 30 may instead be another material that 
achieves the bonding and thermal protection goals While 
alloWing for an alternate application step 46. For eXample, 
coatings may be used for the substrate 30 to accomplish the 
same goal in the molding process as the poly laminates. 
While generally more difficult to use, coatings can provide 
the functions of protecting the ink 28 While providing a 
surface that provides for bonding the piece during the 
injection or other molding process 52. The folloWing coat 
ings may be useful as the substrate 30: UV curable, solvent 
based, E-beam curable, and Water-based coatings. The thick 
ness of these coatings needed to thermally protect the ink 28 
and, in some applications, to bond to the outer Wall 12 
material in the molding processed Will vary With each 
material, but generally, a coating substrate 30 has a thickness 
betWeen 0.5 and 2.0 mils. Any of these coatings may be 
applied to the part or sheet With a variety of methods and 
equipment such as: roller coating equipment, blanket coat 
ing equipment (such as on a press), screen equipment, and 
spray equipment. 

[0045] Referring again to FIG. 4, the fabrication process 
40 continues at 48 Wherein the Lenticular inserts 20 are cut 
or otherWise removed from Lenticular material sheets noW 
having the bonding and thermal protection substrate 30 
attached and With or Without the liner. At 48, the Lenticular 
material sheet is further processed and/or cut to form Len 
ticular inserts 20 With the desired shape for the in-mold 
process step 52. Typically, step 48 is completed With a 
guillotine cutter for square and rectangular pieces and a die 
cutter for other shapes such as the Lenticular insert 20 
illustrated. After the Lenticular insert 20 is die cut or 
otherWise formed, the throW aWay liner (if attached to the 
substrate 30) is removed so that the hot melt poly-material 
of substrate 30 is eXposed. Alternatively, the liner may be 
removed in an in-line application in the process 40 prior to 
step 48. 

[0046] With reference to FIGS. 4 and 5, the Lenticular 
insert 20 is then placed via hand or robotics into a mold 
cavity 90 of a mold 80 portion of a molding tool 60 (an 
injection molding assembly is illustrated but other molding 
devices, such as a bloW molding assembly, may be used). 
The mold cavity 90 of the molding tool 60 is speci?cally 
con?gured to accommodate the Lenticular insert 20. The 
Lenticular insert 20 is placed in the mold cavity 90 so that 
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the hot melt poly side or substrate 30 of the Lenticular insert 
20 is exposed to the molten plastic in the mold cavity 90 
during step 52. 

[0047] At 52, the container 10 is molded. In one embodi 
ment, the molding step 52 is completed by plastic injection 
molding processes. Referring to FIG. 5, an injection mold 
ing tool 60 is illustrated that is con?gured for molding 
containers 10 With a Lenticular insert 20. As illustrated, the 
injection molding tool 60 is a single-stage reciprocating 
screW type Which tends to thoroughly prepare material for 
injection and often are faster, but, clearly, other injection 
molding tools may be utiliZed such as a conventional 
single-stage plunger type or a tWo-stage plunger or screW 
plasticisor type. During operation the raW plastic (i.e., the 
material charge of thermoplastic material) 72 is fed into the 
material hopper 70 Where it contacts the injector screW 74. 
As the screW 74 is turned by the screW drive motor 62, the 
screW 74 is pushed backWard (to the right in FIG. 5) and the 
material charge 72 is forced into the chamber 76 of the 
heating cylinder 68. When enough material 72 to ?ll the 
mold cavity 90 has been prepared (i.e., heated to betWeen 
300 and 700° F. depending on the type of plastic), the screW 
drive motor 62 is shut off to stop turning the screW 74. The 
pull-in cylinder 66 is operated to move the screW 74 on the 
slide 64 to ram the material charge 72 through the inlet 
noZZle 78 into the mold cavity 90 of the mold 80. 

[0048] The plastic liquid resin 72 is injected into the mold 
cavity 90 de?ned by the passages betWeen and Within the 
mold top 82, the mold body 84, and the center die 88. The 
plastic 72 is injected under high heat and pressure (5000 to 
50,000 psi) and contacts the eXposed portions of the Len 
ticular insert 20. The hot melt poly material of the substrate 
30, When eXposed to the liquid plastic 72 (at around 500° F. 
but may be varied depending on the polymer used for the 
liquid plastic or material charge 72), is activated substan 
tially immediately and at least the outer portion of the 
substrate 30 eXposed to the liquid plastic 72 becomes a 
liquid. The eXposed and heated portion of the substrate 30 
remains a liquid for a very brief time and then re-solidi?es 
in the mold as the entire container 10 cools in step 54. This 
process creates an almost instant and substantially perma 
nent bond at the interface 32 betWeen the Lenticular insert 
20 and outer Wall 12 of the container 10. The thin layer of 
hot melt poly of substrate 30 bonded to the Lenticular insert 
20 acts to thermally insulate the ink 28 protect the ink from 
the heat and physically protect the ink 28 from the pressure 
of the process, thereby leaving the ink 28 intact. The 
thickness of the substrate 30 can vary signi?cantly With the 
type of material used but is preferably minimiZed to control 
costs and alloW the insert 20 to be an integral part of the 
outer Wall 12, and in one embodiment, the substrate thick 
ness is maintained in the range of 1 to 3 mils. 

[0049] In some applications, there are small changes in the 
mathematics of the Lenticular insert 20 that may occur in the 
process due to the heat and pressure of the process and need 
to be compensated or planned for in the initial printing and 
fabrication processed of steps 42 and 44. Additionally, the 
framing system discussed previously is created in this mold 
ing step 52, and the Lenticular insert 20 is formed to leave 
?oW paths for the molten plastic to form frame members 14, 
16, and 18 (seam frame member 18 being formed due to a 
gap or How path betWeen the side edges of the Lenticular 
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insert 20 that is formed When the Lenticular insert 20 is 
placed Within the mold cavity 90 and the vacuum is applied, 
as discussed beloW). 

[0050] At 54, the injected material in the mold 80 is 
alloWed to cool Within mold 80 until it has hardened 
adequately. At this point, the hardened and formed container 
20 With an integrally bonded Lenticular insert 20 is ejected 
by the ejector 86 positioned in the mold body 84, and the 
container fabrication process 40 is ended at 56 (With 
removal of ?ash and the undesired top portion of the 
container 10 resulting from the inlet ?oW passages of the 
mold 80). 

[0051] According to a signi?cant feature of the fabrication 
process 40, the outer surfaces (i.e., the optical ridges 22 are 
forcefully positioned in abutting contact With the outer Walls 
of the mold cavity 90. This is important because the failure 
to do so results in molten plastic material 72 making its Way 
to the front of the Lenticular insert 20 and “bleeding” onto 
the optical ridges 22, thereby preventing a portion of the 
image from being seen and creating undesirably ragged 
plastic seams and framing. In order to prevent seeping of 
molten plastic 72, the folloWing position retention processes, 
among other retention techniques, may be employed as part 
of the plastic molding step 52. 

[0052] In the embodiment illustrated in FIG. 5, the mold 
ing tool 60 is con?gured so that it holds the Lenticular insert 
20 tightly to the Wall of the mold cavity 90 by the devel 
opment and application of a vacuum. In this manner, the 
molten plastic 72 is blocked from ?oWing onto the optical 
ridges 22 and is limited to How paths that form the shape and 
outer Wall 12 of the container 10. This may be done by 
con?guring the molding tool to develop a vacuum at the 
outside Walls of the tool to pull the Lenticular insert 20 
?rmly against the outer Walls of the mold cavity 90 prior to 
beginning the injection of molten plastic. Of course, the 
vacuum developed must be strong enough to overcome any 
forces and pressures that are placed on the Lenticular part 
during the injection process. As illustrated in FIG. 5, the 
vacuum is created in a vacuum chamber 96 that encircles the 
mold 80 and is formed Within the vacuum housing 92 Which 
is attached to the mold body 84. A vacuum hose 94 is in 
communication With the vacuum chamber 96 to provide the 
necessary suction to establish (and also to release) the 
vacuum. The vacuum or suction forces are applied to the 
Lenticular insert 20 through vacuum passages 98 and 100 
Which are in ?uid communication With the vacuum chamber 
96 and the Lenticular insert 20. While any number and 
location of vacuum passages may be used, in one embodi 
ment, tWo vacuum passages 98, 100 that are circular to 
contact the Lenticular insert 20 at substantially its entire 
circumference and at the tWo ends or edges of the Lenticular 
insert 20 are utiliZed. A number of designs may be used for 
the vacuum passages 98, 100 such as a fully or partially open 
air ?oW channel in the mold body 84. In the preferred 
embodiment illustrated, a porous plastic material is utiliZed 
to provide a controlled How of air While also minimiZing any 
How of resin plastic 72 that may potentially begin to enter 
the vacuum passages 98, 100. 

[0053] In a second preferred embodiment (not illustrated), 
a position retention method provides a solution to the plastic 
seeping problem through the added step of applying buttons, 
projected slots, or other raised surfaces to the substrate 30 
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side of the Lenticular insert 20 prior to insertion into the 
mold cavity 90. When the Lenticular insert 20 having the 
buttons or raised surfaces is positioned Within the mold 
cavity 90 and the center die 88 is positioned, the buttons or 
raised surfaces abuttingly contact the center die 88 and are 
pushed outWard toWard the outer Walls of the mold cavity 
90, thereby forcing the optical ridges 22 against the mold 
cavity 90 Walls and cutting off any seepage ?oW paths. 

[0054] The buttons or slots preferably are arranged sym 
metrically around the Lenticular insert 20 and in conical 
shaped objects, such as cups and the container 10, are 
primarily needed at the portion of the Lenticular insert 20 
nearer the inlet noZZle 78 Where the liquid plastic 72 is 
inserted and pressure is greater. The thickness of these 
buttons or slots preferably is selected to be approximately, if 
not exactly, the same as the object thickness in some 
applications or as illustrated the outer Wall 12 thickness (less 
the thickness of the Lenticular sheet or other insert). The 
projecting buttons or slots are typically made of a plastic 
material that is compatible With the material used in the 
injection molded process. In many cases, it is preferable to 
use material identical to the material used in the molded 
object. 

[0055] The small buttons or slots are attached to the 
Lenticular insert 20 prior to insertion into the mold 80. They 
may be applied in a variety of Ways, from hand application 
to an automated, self-feeding machine. The buttons or slots 
may be applied using pressure sensitive glue, or any appro 
priate adhesive. In addition to using pre-made buttons or 
slots, the desired raised or spacer surfaces may be formed 
With any type of hot or liquid (may be an epoxy) material 
placed on the Lenticular insert 20 (as a part of the initial 
fabrication in step 44 or after the cut out step 48). This Would 
alloW a droplet of molten plastic or some type of polymer 
With enough body to remain three dimensional and not ?oW 
out onto the part. The droplet of liquid or molten plastic 
could cure or dry partially While remaining pliable and soft 
enough to be deformed or ?attened in the process With a 
calendaring roller Which ?attens the raised surface to the 
exact height needed for the molding process 52 (about or 
exactly the thickness of the Wall 12 of the container or other 
molded object). 

[0056] In this embodiment of the position retention pro 
cess, the secondary parts (or buttons) can be applied quickly 
and economically and in a very automated process. In raised 
surface attachment process, the Lenticular material sheet or 
the Lenticular inserts 20 Would be moving on a conveyor 
system and dots, slots, or buttons of liquid material Would be 
applied. A feW feet doWn the conveyor, the sheets or inserts 
20 Would run under a roller in Which the liquid dots, slots, 
or buttons Would be calendared or ?attened to the desired 
level or thickness accurately prior to the dots, slots, or 
buttons curing or drying (forming) completely. Calendaring 
processes are quite accurate and maintain the thickness 
necessary to provide the Lenticular material sheet or Len 
ticular insert 20 along With the dots, slots, or buttons that 
alloWs the sheet or part to be held in place against the outside 
of the mold cavity 90, thereby preventing undesired ?lling 
of the molten or liquid plastic 72 on the front side or visual 
side (i.e., on the optical ridges 22) of the Lenticular insert 20 
by holding the Lenticular insert 20 tightly under pressure to 
the mold cavity 90 Walls. 
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[0057] Those skilled in the plastic fabrication arts Will 
understand that the inventive method 40 may be practiced 
With other plastic molding techniques and the invention is 
not limited to injection molding for step 52. For example 
molding step 52 may be achieved With bloW molding 
techniques. In this mode of operation (not illustrated), a 
heated length of thermoplastic material shaped as a tube 
(called a parison) is placed on an air noZZle betWeen the 
halves of an open mold (although the parison may be 
extruded Within the cavity on some molding machines). The 
Lenticular insert 20 is inserted Within the cavities of the 
mold and the mold is closed to pinch shut the open end of 
the parison opposite the air noZZle. Air is then bloWn into the 
parison to force the parison to expand such that the still hot 
thermoplastic material contacts the substrate 30 of the 
Lenticular insert 20 forming a bond at interface 32 betWeen 
the outer Wall 12 of the container 10. 

[0058] Of course, bloW molding is more appropriate for 
holloW plastic objects such as squeeZe bottles and the like 
rather than for objects shaped like container 10. In this 
regard, it should be noted that in the above discussion of a 
process according to the invention a container Was fabri 
cated for simplicity of illustration and discussion and 
because of the particular effectiveness of the inventive 
method in forming such cups With Lenticular inserts. HoW 
ever, the inventive fabrication method is similarly useful in 
fabricating any plastic object having a Lenticular insert 
bonded to a surface. The important features of the inventive 
method are that the ink of the Lenticular material is pro 
tected and that a unique bonding surface is provided 
betWeen the Lenticular material and the molten plastic. 

[0059] Obviously, a complete list of the large number of 
plastic items that cannot be provided herein, but the folloW 
ing is a representative sampling of the types of plastic 
objects that can be fabricated With the fabrication method of 
the invention: containers of all shapes and siZes, credit, 
debit, and money cards, telephone cards, prepaid purchasing 
cards, identi?cation cards, video and audio medium con 
tainers,:toys, Watches, book and literature covers, trading 
cards, decorations, and the like. 

[0060] The foregoing description is considered as illustra 
tive only of the principles of the invention. Furthermore, 
since numerous modi?cations and changes Will readily 
occur to those skilled in the art, it is not desired to limit the 
invention to the exact construction and process shoWn and 
described above. For example, although the container 10 
Was fabricated such that the Lenticular insert 20 Was held to 
the outer Wall 12 With a framing system and by bonding 
betWeen substrate 30 and the outer Wall 12 at interface 32, 
many applications can be imagined Wherein only one of 
these features of the invention Would be used to hold or bond 
the Lenticular insert 20 to the container or other plastic 
object. Consequently, the use of only one of these techniques 
to produce a plastic object With a Lenticular insert is Within 
the disclosure and breadth of the invention. 

[0061] Additionally, according to the method of the inven 
tion, the ink of the Lenticular insert is protected from 
extreme heat, and this thermal protection Would also be 
provided to other heat sensitive devices that could be 
laminated Within the Lenticular insert 20 (such as betWeen 
the lens layer 24 and the substrate 30). These devices may 
be useful for further enhancing the images provided With the 
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Lenticular insert 20 and may be used to provide movement, 
changes in color, provide light, and even interactivity. Such 
included devices may include ?at batteries to poWer 
included intelligence, sound chips, lighting pipes or other 
lighting devices, and other miniature electronic devices. 
Additionally, it is often desirable to add coding or number 
ing to a collector’s cup or object to control counterfeiting, 
and the above fabrication process may readily include steps 
that number or otherWise identify the fabricated object (e.g., 
by adding a number to the ink layer of the Lenticular insert 
20) to make the object unique and more desirable as a 
collectible. Similarly, this coding or numbering can be used 
to encode a sweepstakes contest number or security number 
(i.e., variable data) on the ink layer 28 Which is not eXposed. 
The ink layer 28 is protected from damage or tampering 
once the container or object is formed by the plastic of the 
container or object and by the lens layers 22, 24, thereby, 
controlling counterfeiting and copying to increase security 
and retaining the high quality image of the Lenticular insert 
20 for a longer period (i.e., increasing the service life of the 
Lenticular insert 20 as Wear from normal use, such as 
placing a container in a dishWasher, does not occur on the 
protected ink layer 28). Further, intermediary steps of the 
fabrication process 40 may in some cases be eliminated 
While still practicing the disclosed invention. 

[0062] Accordingly, resort may be made to all suitable 
modi?cations and equivalents that fall Within the scope of 
the invention as de?ned by the claims Which folloW. The 
Words “comprise,”“comprises,”“comprising,”“include,”“in 
cluding,” and “includes” When used in this speci?cation and 
in the folloWing claims are intended to specify the presence 
of stated features, integers, components, or steps, but they do 
not preclude the presence or addition of one or more other 
features, integers, components, steps, or groups thereof. 

1.-25. (canceled) 
26. A method for making a molded article having a 

lenticular image attached thereto, the method comprising the 
steps of: 

providing a mold having a mold cavity in Which to form 
the molded article having a lenticular image, the len 
ticular image comprising a lenticular lens and inter 
laced image, the mold cavity having a siZe that is 
appropriate to the molded article With the lenticular 
image; 

inserting the lenticular image into the mold cavity; 

introducing a molten plastic into the mold cavity having 
the lenticular image therein to form the molded article 
With the lenticular image attached thereto, the molten 
plastic introduced at least one of a temperature, a 
pressure, and a turbulence that minimiZes any distor 
tion to the lenticular lens and any degradation to the 
interlaced image; and 

removing the molded article having the attached lenticular 
image from the mold cavity. 

27. The method of claim 26 further comprising the step of 
delivering a plurality of lenticular images to an area near the 
mold and inserting at least one of the plurality of lenticular 
images into the mold using a robotic arm. 

28. The method of claim 26 in Which the mold has an open 
cavity de?ned by a surface and the lenticular image, the 
lenticular image comprising a lens and an interlaced image, 
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is oriented Within the mold cavity such that the lens is 
positioned along at least part of the cavity surface. 

29. The method of claim 26 Wherein the lenticular image 
has a thickness that is not insigni?cant With respect to the 
siZe mold cavity. 

30. The method of claim 26 Wherein the molten plastic is 
introduced in a shot siZe quantity that packs the mold so as 
to result in little, if any, of at least one of distortion to the 
lenticular lens and degradation to the underlying image. 

31. The method of claim 26 in Which the lenticular image 
further includes at least one of a substrate, an adhesive, and 
a coating. 

32. The method of claim 31 in Which the substrate 
comprises plastic. 

33. The method of claim 26 Wherein the interlaced image 
is printed directly to the lenticular lens. 

34. The method of claim 26 Wherein the lenticular image 
is held in place along the cavity surface. 

35. The method of claim 26 further comprising the step of 
cooling the molded article, the article comprising the 
attached lenticular image, so as to create a ?nished molded 
article. 

36. A method for making a molded article having a 
lenticular image integral thereWith, the method comprising 
the step of: 

providing a mold having a cavity in Which to form the 
molded article having the lenticular image, the mold 
cavity having a siZe that is appropriate to the molded 
article With the integral lenticular image; 

inserting an lenticular image into the mold cavity, the 
lenticular image comprising a lenticular lens and an 
interlaced image; 

introducing a molten plastic into the mold cavity having 
the lenticular image therein to form the molded article 
With the integral lenticular image, the molten plastic 
introduced at least one of temperature, a pressure, and 
a turbulence that minimiZes any distortion to the len 
ticular lens and any degradation to the interlaced 
image; 

cooling the molten plastic such that the plastic and the 
lenticular image form the molded article having the 
lenticular image integral thereWith; and 

removing the molded article having the integral lenticular 
image from the mold cavity. 

37. The method of claim 36 Wherein the introducing step 
includes packing the mold cavity With molten plastic so as 
to minimiZe distortion of the lenticular lens. 

38. A method for making a molded article having a 
lenticular image attached thereto, the method comprising the 
steps of: 

providing a mold having a mold cavity in Which to form 
the molded article having a lenticular image, the len 
ticular image comprising a lenticular lens and inter 
laced image, the mold cavity having a siZe that is 
appropriate to the molded article With the lenticular 
image; 

inserting the lenticular image into the mold cavity; 

introducing a molten plastic into the mold cavity having 
the lenticular image therein to form the molded article 
With the lenticular image attached thereto; and 
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removing the molded article having the attached lenticular 
image from the mold cavity. 

39. The method of claim 38 Wherein the molten plastic is 
introduced at a temperature and a pressure that minimiZes 
any distortion to the lenticular lens and any degradation to 
the interlaced image. 

40. The method of claim 38 Wherein the molten plastic is 
introduced at a temperature of from about 300° F. to about 
700° F. 

41. The method of claim 38 Wherein the molten plastic is 
introduced at a temperature of from about 400° F. to about 
500° F. 

42. The method of claim 38 Wherein the molten plastic is 
introduced at a temperature about 500° F. or hotter. 

43. The method of claim 38 Wherein the molten plastic is 
introduced at a pressure of from about 5,000 psi. to about 
50,000 psi. 

44. The method of claim 31 Wherein the substrate has a 
thickness of about 0.5 to 3.0 mils. 

45. The method of claim 31 Wherein the substrate has a 
thickness of about 0.5 to 2.0 mils. 

46. The method of claim 31 Wherein the substrate bonds 
to the interlaced image and thermally protects the interlaced 
image. 

47. A method for making a molded article having a 
lenticular image integral thereWith, the method comprising 
the step of: 

providing a mold having a cavity in Which to form the 
molded article having the lenticular image, the mold 
cavity having a siZe that is appropriate to the molded 
article With the integral lenticular image; 

inserting a lenticular image into the mold cavity, the 
lenticular image comprising a lenticular lens and an 
interlaced image; 

introducing a molten plastic into the mold cavity having 
the lenticular image therein to form the molded article 
With the integral lenticular image; 

cooling the molten plastic such that the plastic and the 
lenticular image form the molded article having the 
lenticular image integral thereWith; and 
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removing the molded article having the integral lenticular 
image from the mold cavity. 

48. The method of claim 47 Wherein introducing the 
molten plastic is accomplished in a manner Which minimiZes 
distortion to the lenticular image. 

49. The method of claim 47 Wherein introducing the 
molten plastic is accomplished at a temperature Which 
minimiZes distortion to the lenticular image. 

50. The method of claim 47 Wherein introducing the 
molten plastic is accomplished at conditions Which mini 
miZes distortion to the lenticular image. 

51. The method of claim 47 Wherein introducing the 
molten plastic is accomplished in a manner that does not 
substantially degrade the ink of the interlaced image. 

52. The method of claim 47 Wherein introducing the 
molten plastic is accomplished in a manner that provides a 
desirable visual effect to the interlaced image. 

53. A method for making a molded article having a 
lenticular image integral thereWith, the method comprising 
the step of: 

providing a mold having a cavity in Which to form the 
molded article having the lenticular image, the mold 
cavity having a siZe that is appropriate to the molded 
article With the integral lenticular image; 

inserting a lenticular image into the mold cavity, the 
lenticular image comprising a lenticular lens and an 
interlaced image; 

introducing a molten plastic into the mold cavity having 
the lenticular image therein to form the molded article 
With the integral lenticular image; 

cooling the molten plastic such that the plastic and the 
lenticular image form the molded article having the 
lenticular image integral thereWith; and 

removing the molded article having the integral lenticular 
image from the mold cavity, Wherein introducing the 
molten plastic is accomplished in such a manner that 
any lenticular image distortion or lenticular image 
degradation is maintained beloW an acceptable level. 

* * * * * 


