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(57) ABSTRACT 

A method and apparatus for producing labeled, plastic foam 
containers, Such as a labeled EPS cup uses a heated pocket 
to thermally bond a label to a plastic cup. Also described is 
a labeled plastic foam container, Such as a labeled EPS cup, 
having high quality printing capabilities, Sufficient Stiffness, 
acceptable insulation and barrier properties and reduced 
production cost. 
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METHOD AND APPARATUS FOR PRODUCING 
LABELED, PLASTIC FOAM CONTAINERS, AND 

PRODUCT OF SAME 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

0001. This application is a continuation of Application 
PCT/IB2004/003517, filed Oct. 1, 2004, which application 
claims the benefit under 35 USC 119(e) of U.S. application 
Ser. No. 60/507.944, filed Oct. 3, 2003, U.S. application Ser. 
No. 60/510,519, filed Oct. 14, 2003. The respective disclo 
Sures of each of these related application are incorporated 
herein by reference in their entireties. 

FIELD OF THE INVENTION 

0002 This invention relates to a method and apparatus 
for producing labeled, plastic foam containers, Such as, for 
example, a labeled expanded polystyrene cup. It further 
relates to a labeled, plastic foam container, Such as a labeled 
expanded polystyrene cup. 

BACKGROUND OF THE INVENTION 

0.003 Plastic foam containers, such as cups and other 
receptacles are widely used. Such containers can be made 
from different materials, including expanded polystyrene 
(EPS). Plastic foam containers, such as those made of EPS, 
are relatively inexpensive and have excellent insulating 
properties for holding both hot and cold fluids. Plastic foam 
containers, however, typically have poor printing capabili 
ties. That is, it is difficult to apply print or graphical designs 
directly to the Surface of plastic foam containers, Such as 
EPS containers. 

0004. In order to improve aesthetics and other properties, 
it is desirable to apply a label to a plastic foam container. 
Traditional labeling devices suffer from certain limitations. 
For example, it is often complicated to apply labels to foam 
containers with conical Surfaces, Such as cups. It is particu 
larly difficult to cover substantially the entire outer surface 
of Such a container, Such as the entire outer wall of a cup. It 
is also difficult to achieve proper and consistent bonding 
between the label and the cup. 
0005. It is therefore desirable to provide a process for 
forming a labeled plastic foam container in which: (1) labels 
are applied at Sufficiently high speed; and (2) good bonding 
is obtained between the container and the label. In the latter 
case improving the bonding between the foam container and 
the label includes avoiding poor bonding, for example, from 
formation of air bubbles or loose edges, avoiding loose 
labels wrapped to the labeled foam container, and avoiding 
deformation on the geometries of the labeled foam con 
tainer. 

SUMMARY OF THE INVENTION 

0006 According to one aspect of the invention, a method 
for labeling a plastic foam container, includes: providing an 
unlabeled plastic foam container, made of, for example, 
EPS, positioning the plastic foam container onto a mandrel; 
applying a label to an exterior Surface of the plastic foam 
container as the plastic foam container is positioned on the 
mandrel; positioning a cavity that corresponds Substantially 
in shape to the Outer Surface of the plastic foam container 
relative to the mandrel onto which the container is posi 
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tioned So as to Substantially Surround the exterior Surface to 
which the label is applied; heating the plastic foam container 
at the exterior surface to which the label is applied with the 
cavity being at a Sufficient temperature and for a time 
Sufficient to bond the label to exterior Surface of the con 
tainer to provide a resulting labeled, plastic foam container; 
and removing the resulting labeled, plastic foam container 
from the mandrel. In a preferred embodiment, the plastic 
foam container is a plastic foam cup. 
0007 Preferably, the cavity is heated to a temperature in 
a range of about 135 C. to about 150° C. Heating may be 
accomplished by providing heating elements within the 
cavity. Alternatively, Steam may be applied to the exterior of 
the cavity and/or input into the cavity. 
0008 According another feature of the invention, the 
cavity is used to apply pressure to the exterior Surface to 
which the label is applied. 
0009. According to yet another feature of the invention, 
the cavity is formed within a metal cylinder that is posi 
tioned to move relative to the mandrel onto which the foam 
plastic container is positioned. 
0010. According to still another feature of the invention, 
the mandrel is provided on a rotating turret that moves the 
mandrel Successively to: a first Station at which the plastic 
foam container is placed on the mandrel; a Second Station at 
which the label is applied to the plastic foam container; and 
a third Station at which the cavity is positioned to Surround 
exterior surface of the plastic foam container to which the 
label is applied. 
0011. According to another feature of the invention, the 
label is affixed with at least one of a thermal agent, a hot 
melt, and/or a plastic coating. The plastic coating may 
comprise one or more of polyethylene, polypropylene, and 
any other Suitable polymer or co-polymer or mixtures 
thereof. 

0012. According to another aspect of the invention, a 
machine for labeling plastic, foam containers comprises: a 
rotatable turret having a plurality of mandrels attached 
thereto. The turret is driven to rotate the mandrills to a 
plurality of Stations, wherein the mandrels are configured to 
receive a plastic foam container, preferably from a cup 
feeder provided at a first station. The mandrels may be 
further configured to affix a label to a plastic foam container 
on one of the mandrels, preferably from a sleeve transfer 
device at a Second Station. The mandrels may be further 
configured to be received within a cavity that is So config 
ured to be positioned over the outer Surface of a plastic foam 
container that is placed on one of the mandrels, So as to 
substantially surround the exterior Surface to which the label 
is applied at a third Station. 
0013. According to another aspect of the invention, the 
method and apparatus according to the invention are used to 
manufacture labeled, plastic foam containers, wherein the 
label has good printing characteristics. Preferably, the label 
is formed of at least one of paper, aluminum or plastic film, 
and mixtures thereof. The perSon having ordinary skill in the 
art would understand the types of Suitable materials for use 
in the label for the labeled foam containers according to the 
present invention. 
0014. According to a feature of the invention, a plastic 
foam container made according to a method or machine of 
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the invention, prior to labeling, has relatively low density 
and Stiffness, but after application of the label, has an overall 
StiffneSS and density that is comparable to Similarly sized 
conventional foam containers. Preferably, the plastic foam 
container, prior to application of the label, has a density of 
less than 0.8 g/cm. More preferably, the plastic foam 
container, prior to application of the label, has a density in 
the range of about 0.041 to 0.076 g/cm. Preferably, the 
resulting labeled, plastic foam container has an overall 
density in the range of 0.05720-0.1888 g/cm. 
0.015 According to another aspect of the invention, a 
labeled plastic foam container has an inner plastic foam 
portion having a density of less than 0.8 g/cm, and an outer 
sleeve that adheres to an outer Surface of Said inner plastic 
foam portion. The Outer sleeve has an outwardly facing 
Surface to which is applied print or graphical designs, the 
outer sleeve providing Stiffness to the inner portion. The 
label may be applied made according to a method or 
machine of the invention, prior to labeling, has relatively 
low density and Stiffness, but after application of the label, 
has an overall Stiffness and density that is comparable to 
Similarly sized conventional foam containers. 
0016. According to a feature of the invention, the inner 
plastic foam portion defines a cup shape with a lip portion, 
bottom portion, and sidewall. Preferably, the inner plastic 
foam portion comprises EPS. 
0.017. The stiffness obtained by the combination of plastic 
foam and label materials permits the use of Substantially less 
EPS resin in comparison with a Standard plastic foam 
container of comparable (or even less) Volume capacity. The 
particular combination of a lower resin content, Such as EPS 
resin, combined with a sleeve providing improved rigidity 
results in a container having a significantly lower cost than 
prior containers made out of paper and/or plastic. The outer 
sleeve dramatically improves printability in comparison to 
Standard foam containers. This may result in particular by 
using a pre-printed label. Further, the container according to 
the invention further provides comparable or improved 
Stiffness, barrier properties and insulation in comparison 
with comparable sized-containers. 
0.018. Other features and advantages of the invention will 
be apparent from the following detailed description. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0019) 
0020 FIG. 1 is a schematic view of a machine for 
labeling a plastic foam container in accordance with a first 
embodiment of the invention. 

0021 FIG. 2 is a top view of the labeling machine in 
accordance with a first embodiment of the present invention 
showing the location of the mandrels on the turret. 

In the drawings: 

0022 FIG. 3 is a cross-sectional view of a labeling 
machine in accordance with a first embodiment, illustrating 
a device having a heated cavity positioned above a mandrel. 
0023 FIG. 4 is a side perspective view of a labeling 
machine in accordance with a first embodiment of the 
present invention. 
0024 FIG. 5 is a side perspective view of a labeling 
machine in accordance with a first embodiment of the 
present invention. 
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0025 FIG. 6 is a top perspective view of a sleeve transfer 
device in accordance with a first embodiment of the present 
invention. 

0026 FIG. 7 is a perspective view of a labeled, plastic 
foam container made in accordance with one embodiment of 
the invention. 

0027 FIG. 8 is a cross-sectional view of a labeled plastic 
foam container, wherein the foam wall of the container has 
reduced wall thickness. 

0028 FIG. 9 is a cross-sectional view of a labeled plastic 
foam container, wherein the foam wall of the container has 
reduced density. 
0029 FIG. 10 is an illustrative cross-sectional view of a 
Standard foam container with optional label. 
0030 FIGS. 11A-11C are graphical, comparative repre 
Sentation of the densities of plastic foam containers and 
labeled plastic foam containers. 
0031 FIGS. 12A-12H are images of containers accord 
ing to the present invention having various graphical indicia 
printed thereon. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENT 

0032. The following describes machines for labeling 
plastic foam containers, and a process for using Such 
machines, in accordance with various embodiments of the 
present invention. It should be appreciated, however, that the 
following description is intended to be merely exemplary of 
the various features of the invention and should not limit the 
proper Scope of the appended claims. 

0033 FIG. 1 is a schematic view of a machine 10 for 
forming a labeled plastic foam container 15 in accordance 
with a first embodiment of the invention. As illustrated, the 
machine 10 includes a turret 12 having a plurality of 
mandrels 14 attached thereto. Each mandrel 14 has a tapered 
shape and is configured to receive a plastic foam container 
17, which is preferably an EPS cup. 
0034. The turret 12 of this example is driven by a shaft 
16, which is operatively connected to an index drive 18, of 
a type conventionally known in the art. The index drive 18 
rotates the turret 12 by 90 degrees So as to precisely align the 
mandrels 14 at each of the stations 20, 22, 24, 26 as 
illustrated in FIG. 2, which illustrates a top view of the 
labeling machine in accordance with a first embodiment of 
the present invention showing the location of the mandrels 
14 on the turret 12. While four stations are shown, it will be 
appreciated that a any number of Stations may be provided 
in the machine 10. 

0035). As illustrated in FIG. 1, at a first station 20 
unlabeled plastic foam containerS 17 are placed onto the 
mandrels 14 from the cup dispensing apparatuS 19 via an 
actuator 28. The cup dispensing apparatus may include a 
rotating turret that automatically loads the unlabeled plastic 
foam containers 17 onto the mandrels 14. At a second station 
22, the label 13 is applied to the plastic foam container 17 
as discussed in more detail below. At a third Station 24, the 
label 13 is bonded to the plastic foam container 17 to form 
the labeled plastic foam container 15. The labeled plastic 
foam container 15 is removed from the mandrel 14 at a 
fourth station 26. 
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0036) Reference is now made to FIG.3. At a third station 
24, there is provided a work piece 30, formed as a metal 
cylinder. The work piece 30 attaches to a vertical shaft 31 
which is driven pneumatically, according to techniques 
known in the art, to raise and lower as illustrated in FIGS. 
1 and 3. In accordance with one feature of the invention, the 
work piece 30 has a cavity or pocket 32 formed within it. In 
this embodiment, the open end of the cavity faces downward 
toward the turret 12. 

0037. The cavity or pocket 32 has a tapered shape, 
configured to conform to the Outer dimensions of a plastic 
foam container disposed on a mandrel 14. The cavity or 
pocket 32 is configured in conformance with the shape of the 
mandrels 14. As illustrated in FIGS. 1 and 3, a pneumatic 
piston drives the cavity vertically (upward and downward in 
this view) toward an opposing mandrel 14 disposed beneath 
the cavity 32. 
0.038 According to a feature of the invention, the cylin 
drically-shaped work piece 30 that includes the cavity 32 is 
heated So that it can be used to bond a label to a plastic foam 
container disposed on a the mandrel 14. In this example, the 
work piece 30 is connected to a steam inlet line 34. Steam 
is fed through the steam inlet line 34 to the interior 36 of the 
cylindrically-shaped piece 30, by which the inner surface 35 
of the cavity 32 may be rapidly heated. Application of Steam 
may be controlled automatically for example, with a con 
troller actuated valve (not shown) and Steam condensate is 
removed via steam condensate line 38. While it has been 
found that Steam heating provides many advantages, par 
ticularly rapid heating, other techniques for heating the 
cavity are possible, Such as electric or gas heaters, or other 
heating elements. Such devices can be adapted to achieve 
similar results but will, of course, typically involve different 
energy costs and yields. It has been found that the use of 
Steam is particularly advantageous for use with EPS con 
tainers due to its efficiency. Further, Steam is typically used 
in manufacturing EPS containers and is therefore readily 
available. 

0039. Optionally, the work piece 30 may be configured to 
be driven downward to apply pressure to a plastic foam 
container 17 and label 13 disposed on the mandrel 14. 
PreSSure may be applied mechanically or by air pressure. It 
has been found that application of pressure promotes quicker 
and more homogenous bonding between the label13 and the 
foam container 17. Further, it has been found that heat 
transfer to bond containers to the labels 13 is improved by 
using air pressure or mechanical preSSure inside the pocket. 

0040. At a fourth station 26, labeled foam containers 15 
are removed from the turret 14. Removal may be accom 
plished by techniques well known in the art, Such as, for 
example, Suction. 

0041) Reference is now made to FIGS. 4, 5 and 6. The 
sleeve transfer device 40 inserts the label 13 onto the 
unlabeled plastic foam cup 17 that has already been placed 
on the mandrel 14 at the first station 20. The mechanism 
illustrated in the figure is conformed for a rotating table 44 
driven from an indeX device 45 having, for example, four 
positions. The index device 45 is driven by an electric drive 
46 which may include a gear box 47. The index device 45 
may have four positions. At the 90 position, unfolded labels 
13 are wrapped in a mandrel 42 by two cone shaped 
revolving wings 41, 43. The sleeve is held to the mandrel 42 
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by a vacuum and the seam of the label 13 is formed. The 
rotating table 44 is then moved to the 180 position for 
cooling the labels 13 and then moved to the 270 position 
where vacuum is turned off and the label13 is released from 
the mandrel 42 to the transfer pocket 48 horizontally. The 
label 13 is affixed to the transfer pocket 48 by vacuum and 
moved by a pneumatic linear cylinder 51 to rotate the label 
1390 so as to position the label 13 over the mandrel 14 at 
the second station 22 for applying the label 13 to the foam 
container 17. The vacuum in the transfer pocket 48 is turned 
off to deliver the label 13 to the foam container 17 in the 
Second Station 22. 

0042. In operation, an unlabeled plastic foam cup, pref 
erably made of EPS, is placed on a mandrel 14 at the first 
station 20. The turret 12 indexes by 90 degrees, forwarding 
the unlabeled container 17 to the second station 22, at which 
a label13 is applied to an exterior Surface of the plastic foam 
container 17 to form the labeled foam container 15. The 
turret 12 indexes an additional 90 degrees, forwarding the 
plastic foam container with the unbonded label 13 to the 
third station 24. At the third station, the heated cavity 32 is 
lowered over the mandrel 14 onto which the foamed con 
tainer 17 is positioned, So as to Substantially Surround the 
exterior Surface to which the label 13 is applied. The cavity 
32 heats the plastic foam container 17 at the exterior surface 
to which the label 13 is applied, at a temperature and a time 
Sufficient to bond the label to exterior Surface of the foamed 
container 17 to form the labeled foam container 15. The 
resulting labeled, plastic foam container 15 is indexed to the 
fourth station 26, at which it is removed from the turret 12 
and the mandrel 14. 

0043 Preferably, the cavity 32 is heated to a temperature 
in a range of about 135 C. to about 150° C. It has been 
found that heating above 170° C. is not preferred, as higher 
temperatures tend deform the container shape and geometry, 
although temperature ranges will vary depending on the 
composition of the container, as well as the label and any 
bonding agent that are used. 
0044) Preferably, the label 13 is affixed with at least one 
of a thermal agent, a hot melt, and a plastic coating. The 
plastic coating may comprise one or more of polyethylene, 
polypropylene, and any other Suitable polymer or co-poly 
mer or mixtures thereof. 

0045 Various labels 13 may be used with the invention. 
These include, for example, polypropylene and polyethylene 
films, paper, coated papers, aluminum or plastic film, and 
metallic laminations. Preferably, the label has good printing 
characteristics to provide improved aesthetic appearance. 
The person having ordinary skill in the art would understand 
the types of suitable materials for use in the label for the 
labeled foam containers according to the present invention. 
0046. It will be appreciated that systems according to the 
invention may be modified in many ways. For example, 
while the machine 10 has been described with reference to 
the above figures with the mandrels being disposed hori 
Zontally with respect to their longitudinal axes, i.e., in a 
vertical orientation. It should be understood that the machine 
can be configured Such that the mandrels may be disposed 
Vertically with respect to their longitudinal axes, i.e., in a 
horizontal orientation. 

0047 One advantage to the invention is its speed and 
accuracy. Embodiments have been constructed by modifi 
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cation of conventional machines used to manufacture paper 
cups. Such machines are particularly Suited for high-speed 
manufacturing, in which a paper cut-out is wrapped to forms 
the Sides of a container and a bottom portion is formed. The 
container is then disposed in a cavity with its upper portion 
exposed So the rim may be formed. Conventionally, how 
ever, the cavity used for forming the rim of a paper cup, is 
not heated. 

0.048 AS noted above, application of air or mechanical 
preSSure enhances heat transfer, thus increasing machine and 
proceSS Speed. The optimal amount of pressure differs 
depending on, for example, the size of the cup/container 
needed to be labeled. Further, the amount of pressure is 
limited to a point where the cup/container can be partially 
collapsed and deformed. 
0049. It has been found that, in comparison with conven 
tional labeling machines, the present invention is better 
Suited to applying a label to a greater Surface area. This is 
particularly true for containers, Such as cups, having conical 
Surfaces. 

0050 More particularly, trials conducted with the present 
invention have demonstrated that the present invention 
provides improved bonding in comparison with conven 
tional labeling Systems, when applied to EPS cups. In 
particular, the cups made with the invention exhibit good 
bonding characteristics. 
0051. According to a preferred feature, the invention ma 
be used to manufacture a labeled foam cup with excellent 
aesthetic appearance, while maintaining acceptable cost, 
Stiffness, and barrier characteristics. 

0.052 FIG. 7 is a perspective view of a container accord 
ing to the invention, which is a cup 200 in this particular 
example. The cup 200 comprises an inner portion 204 made 
of a plastic foam, such as EPS. The inner portion 204 defines 
the shape of the cup 200, including a lip 210, bottom 212 and 
sidewall 215. Affixed to the inner portion 214 is an outer 
sleeve 216, which in this particular example comprises a 
paper label with stylized indicia "Café”218 Although a cup 
is shown, it will be appreciated that other types of contain 
ers, Such as Soup bowls, cartons or other containers, may 
also be provided. 

0053. The paper label 216 has excellent printability in 
comparison with Standard foam products. While a paper 
label is illustrated in this example, the Sleeve according to 
the invention may comprise other Suitable materials known 
in the art, such as metal foils or plastic films. Preferably, 
containers according to the invention utilize paper and/or 
plastic films of basis weights that range: 17.5 g/m up to 200 

2 g/m. 

0054) The label 216 is bonded to the inner foam portion 
214 using a thermo-adhesive according to Standard tech 
niques known in the art. Other bonding agents may be used, 
including thermal activated agents, hot melts, plastic coat 
ings (such as polyethylene, polypropylene, and other poly 
mers) and other agents known in the art. It is noted that the 
particular bonding agent used may increase the overall 
StiffneSS and performance of the container. 
0.055 According to a feature of the invention that the 
amount of plastic resin used in the foam portion to which a 
label is affixed is significantly leSS than Standard, compara 
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bly sized and shaped plastic foam containers. This is 
achieved by lowering the density of the foam portion to 
which the label is affixed. Alternatively, the foam portion to 
which the label is affixed may have smaller thickness than 
Standard, comparably sized and Shaped plastic foam con 
tainers. 

0056 FIG. 8 is a cross-sectional view of a cup according 
to an embodiment of the invention. AS illustrated, the plastic 
foam wall portion 215 to which the label 216 is affixed has 
a thickness W1. It also has a density p. In this example, W1 
is much thinner than the thickness W3 of the wall of a 
conventional foam cup, such as shown in FIG. 10. 
0057 FIG. 9 is a cross-sectional view of a cup according 
to another embodiment of the invention. In this example, the 
plastic foam wall portion 215" has a thickness W2 that is 
comparable to the thickness W3 of a standard foam cup, 
such as shown in FIG. 10. However the cup of FIG. 9 has 
a density p2 that is less than the density p3 of a Standard 
foam cup, such as shown in FIG. 10. 
0058 Although a thin walled cup and a low density foam 
cup are shown as Separate embodiments, it should be under 
stood that a cup according to the invention may combine 
these features. 

0059 FIG. 10 is a cross-sectional view of a standard 
foam cup. The foam cup of FIG. 10 has a similar capacity 
and inner shape as the cups of FIGS. 8 and 9. Affixed to the 
walls is an optional label 216. The wall 214 of the standard 
foam cup has a thickneSS W2 and a density p2. 
0060. Due to the smaller relative density and/or the 
Smaller relative thickness, of the portion that is covered by 
the outer sleeve, containers according to the invention 
utilizes leSS resin than a comparably sized and shaped 
Standard foam container. 

0061 Experimentally, comparisons have been performed 
between various containers according to the invention and 
comparable conventional containers. It has been found that 
an effective range of densities for the wall of the inner foam 
portion of a labeled, molded foam containers according to 
the invention (having capacities of from 4 ounces to 175 
ounces) is less than about 0.08 g/cm, or more preferably, 
about 0.0410 to 0.0759 g/cm. In comparison, a 10 ounce 
cup made by Autonational, identified above, has a density of 
about 0.1200-0.1460 g/cm, as measured with the label 
removed. Accordingly, even relatively larger containers 
according to the present invention have a Substantially lower 
foam density and thus require a Substantially lower amount 
of foam resin. 

0062. As shown below, thinner or less dense foam con 
tainers with no outer sleeve have significantly reduced 
overall rigidity. Thinner or leSS dense foam containers are 
also more Susceptible to permeation by materials in the 
container. It has been found, however, that the use of 
appropriate Outer sleeve compensates for the reduction in 
rigidity and improves barrier properties. The provision of a 
sleeve comprised of Suitable material, Such as paper, pro 
vides for improved printability. 

0063 Experiments have been performed with various 
containers that include a molded foam portion, over which 
a label or sleeve is applied. AS noted above, it has been found 
that containers with acceptable properties have an inner 
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foam portion (i.e., the without the label or sleeve) having 
densities in the range of 0.0410-0.0579 g/cm. By provision 
of the label sleeve, the finished containers overall have 
densities of 0.0572-0.1888 g/cm, which are comparable to 
Standard foam cups that are more expensive due to their use 
of more resin. These measurements were made on a range of 
containers with varying capacity using a Standard density 
measurement kit YDK 01 LP sold by Sartorious AG. The 
results are depicted in FIGS. 11A-11C. 
0064. As noted above, different types of labels may be 
applied in connection with containers according to the 
invention. By way of illustration, FIGS. 12A-12H illustrate 
cups having molded foam inner portions and various types 
of labels. FIG. 12A illustrates a plastic foam cup with 300 
g/m° paper or board label. FIG. 12B illustrates a plastic 
foam cup with a polypropylene label. FIG. 12C illustrates a 
plastic foam Soup container with couche (type of paper) and 
polyethylene 1 sided coated paper label. FIG. 12D illus 
trates a plastic foam cup with paper bonded with a first 
thermal agent. FIG. 12E illustrates a plastic foam cup with 
a paper label, varnish and a thermal agent. FIG. 12F 
illustrates a plastic foam cup with a polypropylene film label 
and adhesive. FIGS. 12G and 12H illustrate other samples 
according to the present invention. 
0065. From the foregoing description, it should be appar 
ent to those skilled in the art that the present invention 
provide labeled containerS/cups having the following advan 
tages: cost efficiency; high quality printing capabilities, 
Sufficient Stiffness; insulation and barrier properties, mini 
mum amount of raw materials, and efficient Stacking. In 
particular the present invention provides Substantial cost 
Savings through the use of lower amounts of resin in 
comparison with Standard foam containers that provide 
comparable performance. 

0.066 Although the invention has been described in ref 
erence to Specific embodiments and examples, it will be 
appreciated by those skilled in the art that the present 
invention can be embodied in other forms without departing 
from the Spirit and Scope of the invention. The presently 
disclosed embodiments should therefore be considered in all 
respects illustrative and not restrictive. 

1. A method for labeling a plastic foam container com 
prising: 

automatically positioning an unlabeled, preformed plastic 
foam container onto a mandrel at a first Station; 

applying a label to an exterior Surface of the plastic foam 
container at a Second Station; 

directly heating a work piece that defines a cavity that 
corresponds Substantially in shape to the outer Surface 
of the plastic foam container; 

positioning the work piece So that the cavity Substantially 
Surrounds the exterior Surface of Said plastic foam 
container to which the label is applied at a third Station; 

directly heating the exterior Surface of the plastic foam 
container to which the label is applied with Said cavity 
as the plastic foam container is disposed within the 
cavity, at a temperature and a time Sufficient to bond the 
label to exterior Surface of the container to provide a 
resulting labeled, plastic foam container; and 
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removing the resulting labeled, plastic foam container 
from the mandrel. 

2. The method of claim 1, wherein automatically posi 
tioning an unlabeled, preformed plastic foam container 
includes automatically loading Said unlabeled, preformed 
plastic foam containers with an indexing turrent. 

3. The method of claim 1, wherein the cavity is heated to 
a temperature in a range of about 135 C. to about 150° C. 

4. The method of claim 1, wherein the cavity is heated 
with heating elements that are in thermal contact with the 
Surface of the cavity. 

5. The method of claim 1, wherein the cavity is heated by 
applying Steam to the cavity. 

6. The method of claim 1, further comprising applying 
preSSure to the exterior Surface to which the label is applied 
with the cavity. 

7. The method of claim 1, wherein the work piece 
comprises a metal cylinder that is positioned to move 
relative to the mandrel onto which the cup is positioned. 

8. The method of claim I, wherein the mandrel is provided 
on a rotating turret that moves the mandrel Successively to 
the first Station at which the plastic foam container is placed 
on the mandrel, the Second Station at which the label is 
applied to the plastic foam container, and the third Station at 
which the cavity is positioned to Surround exterior Surface of 
the plastic foam container to which the label is applied. 

9. The method of claim 8, wherein the work piece 
comprises a metal cylinder that is positioned at the third 
Station to move relative to the mandrel onto which the plastic 
foam container is positioned. 

10. The method of claim 1, wherein the label is affixed to 
Said plastic foam container with at least one of a thermal 
agent, a hot melt, or a plastic coating. 

11. The method of claim 10, wherein the plastic coating 
comprises at least one of polyethylene or polypropylene. 

12. The method of claim 1, wherein the plastic foam 
container, prior to application of the label, has a density of 
less than 0.8 g/cm. 

13. The method of claim 12, wherein the plastic foam 
container, prior to application of the label, has a density in 
the range of about 0.041 to 0.076 g/cm. 

14. The method of claim 12, wherein the resulting labeled, 
plastic foam container has an overall density in the range of 
0.05720-0.1888 g/cm. 

15. The method of claim 1, wherein the label comprises 
at least one of paper, aluminum or plastic film. 

16. The method of claim 1, wherein said plastic foam 
container is a cup. 

17. The method of claim 16, wherein the plastic foam cup 
comprises EPS. 

18. A labeled, plastic foam container manufactured 
according to the method of claim 1. 

19. An apparatus for labeling a plastic foam container 
comprising: 
means for automatically positioning a preformed plastic 

foam container onto a mandrel at a first Station; 

means for applying a label to an exterior Surface of the 
plastic foam container at a Second Station; 

a work piece that defines a cavity, Said work piece being 
movable relative to the mandrel at a third station so that 
the cavity Substantially Surrounds and heats the plastic 
foam container at the exterior Surface to which the label 
is applied, wherein Said work piece is configured to be 
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directly heated to a temperature sufficient to bond the 
label to exterior Surface of the container to provide a 
resulting labeled, plastic foam container; and 

means for removing the resulting labeled, plastic foam 
container from the mandrel. 

20. The method of claim 1, wherein the means for 
automatically positioning an unlabeled, preformed plastic 
foam container includes an indexing turret configured to 
automatically load Said unlabeled, preformed plastic foam 
containers at the first Station. 

21. The apparatus of claim 19, wherein the work piece 
comprises a metal cylinder that is adapted to move relative 
to the mandrel onto which the container is positioned when 
the mandrel is at the third station. 

22. A machine for labeling plastic, foam containers com 
prising: 

a rotatable turret having a plurality of mandrels attached 
thereto, the turret being driven to rotate the mandrills to 
a plurality of Stations, wherein the mandrels are con 
figured to receive a plastic foam container; 

a container feeder provided at a first Station to feed an 
unlabeled, preformed plastic foam container onto a 
mandrel, 

a sleeve transfer device provided at a Second Station being 
configured to wrap and affix a label to a plastic foam 
container on one of the mandrels, and 

a work piece defining a cavity provided at a third station, 
the cavity being configured to be positioned over the 
outer Surface of a plastic foam container on one of the 
mandrels, So as to Substantially Surround the exterior 
Surface to which the label is applied, wherein the cavity 
is configured to be directly heated to a temperature 
sufficient to bond the label to the plastic foam container. 

23. The machine of claim 22, wherein the cavity is heated 
to a temperature in a range of about 135 C. to about 150 
C. 
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24. The machine of claim 22, wherein the cavity is heated 
with heating elements that are in thermal contact with the 
Surface of the cavity. 

25. The machine of claim 22, wherein the cavity is heated 
by applying Steam to the cavity. 

26. The machine of claim 22, wherein the cavity is 
configured to apply pressure to the exterior Surface to which 
the outer Surface of a plastic foam container on one of the 
mandrels. 

27. The machine of claim 22, wherein the cavity is formed 
within a metal cylinder that is positioned to move relative to 
the turret. 

28. A labeled plastic foam container comprising: 

an inner plastic foam portion having a density of less than 
0.8 g/cm; 

an outer sleeve that adheres to an Outer Surface of Said 
inner plastic foam portion, the Outer sleeve having an 
outwardly facing Surface to which is applied print or 
graphical designs, the Outer sleeve providing Stiffness 
to the inner portion. 

29. The labeled plastic foam container, wherein the result 
ing labeled, plastic foam container has an overall density in 
the range of 0.05720-0.1888 g/cm. 

30. The labeled plastic foam container, wherein the inner 
plastic foam portion defines a cup shape with a lip portion, 
bottom portion, and Sidewall. 

31. The labeled plastic foam container according to claim 
30, wherein the inner plastic foam portion comprises EPS. 

32. The labeled plastic foam container according to claim 
28, wherein the outer sleeve comprises one of a metal foil, 
a plastic film or a paper sleeve. 


