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(57) ABSTRACT 

Apackage is provided With a lid and container that are heat 
sealed together. A multi-ply sheet material is provided for 
being thermoformed to de?ne the container Which has a 
tapering Wall and bulge-resistant bottom end. Prior to ther 
moforming the container from the sheet, the sheet is heated 
With oval pads on a plurality of plates Which are arranged in 
a con?guration to facilitate control of the sheet temperature. 
A plug is used in the thermoforming process to contact the 
sheet and position the sheet Within a die. A lid sheet is heat 
sealed to the container sheet over the thermoformed con 
tainers so as to produce a pair of spaced-apart, annular bead 
heat seals. The package is completed by severing the sealed 
together sheets at the periphery of the container With a punch 
and die set that produces and clean, smooth cut surface. 
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FIG. 2 
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FIG. 13 
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CONTAINER 

CROSS REFERENCE TO RELATED 

APPLICATION(S) 
[0001] Not applicable. 

STATEMENT REGARDING FEDERALLY 
SPONSORED RESEARCH OR DEVELOPMENT 

[0002] Not applicable. 

REERENCE TO A MICROFICHE APPENDIX 

[0003] Not applicable. 

TECHNICAL FIELD 

[0004] The present invention relates to a container and lid 
Which are formed from separate Webs of sheet material. The 
invention further relates to a method and apparatus for 
heating the container sheet material, for forming the con 
tainer, for hermetically sealing the lid to the container after 
the container is ?lled With a product, and for punching the 
sealed lid and container from the Webs of sheet material. 

BACKGROUND OF THE INVENTION AND 
TECHNICAL PROBLEMS POSED BY THE 

PRIOR ART 

[0005] Various packages are in use or have been proposed 
for containing a product, such as a food product or medical 
product, Wherein the package is hermetically ed until it is 
opened for use. One type of conventional package typically 
includes a cup or container comprising a holloW body so 
having an opening or mouth surrounded by a ?ange to Which 
a lid is heat sealed. While such packages function generally 
satisfactorily, it Would be desirable to provide an improved 
package Which could be more readily manufactured, Which 
could be more easily used, and Which Would provide advan 
tages and features not heretofore realiZed. For example, it is 
desirable to provide a container that can be opened readily 
and that can be used as a drinking glass. 

[0006] Although packages comprising a cup and peel 
aWay lid offer convenience of use, such packages are typi 
cally made from a relatively thin, thermoplastic sheet mate 
rial. Such thin sheet material may be characteriZed as a Web, 
?lm, sheet, sheet stock, etc., and such terms are used 
interchangeably herein. A conventional cup design or con 
?guration incorporating a relatively thin sheet material may 
not provide the degree of strength and/or stability that is 
desired. 

[0007] Such packaging also presents other problems. For 
example, the package may typically be ?lled With product at 
an elevated temperature. The elevated temperature may 
result from preparation of the product and/or from steriliZa 
tion. In any event, the heated product may temporarily 
reduce the rigidity or strength of the package material (such 
as a thermoplastic sheet material), and the package material 
may tend to soften, and then deform or stretch under the 
Weight of the product deposited Within the package. This 
may cause the bottom of the package to bulge convexly (i.e., 
doWnWardly or outWardly). When the package ultimately 
cools, the convex shape at the bottom of the package may 
remain, thereby creating a someWhat unstable support base 
for the package. 
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[0008] Such deformed package bottoms are sometimes 
referred to as “rocker bottoms.” A package With such a 
“rocker bottom” may tend to more easily tip over rather than 
sit ?at on a table top or other ?at, horiZontal surface. 
Consequently, it Would be desirable to provide an improved, 
loW-cost package that can be processed at high speed and 
that, When ?lled With product at an elevated temperature, 
Will have no tendency, or only a minimal tendency, to 
develop a “rocker bottom” or other undesirable deformation. 

[0009] Packages are typically subjected to external loads 
during manufacturing, distribution, storage, and use. For 
example, packages may be stacked one on top of the other. 
Hermetically sealed packages fabricated from thin sheet 
stock or ?lm typically do not exhibit particularly high 
resistance to stacking loads. Accordingly, it Would be desir 
able to provide a package of that type having increased 
compression strength so as to accommodate stacking loads 
Without crushing a corner or other portion of the package. 

[0010] Such a stronger package should not, hoWever, 
require excessively thick materials. Rather, such an 
improved package should accommodate fabrication from 
relatively thin sheet stock so as to permit the overall manu 
facturing cost to be kept loW and consistent With the desir 
ability of providing a one-time use, disposable package. 

[0011] Some products Which are contained Within her 
metically sealed packages may be deleteriously affected by 
certain packaging materials. For example, some packaging 
materials may permit an undesirable amount of ambient 
atmospheric substances (e.g., oxygen, Water vapor, etc.) to 
migrate through the package into the product contained 
therein. This may be a signi?cant problem for packaged 
products Which are intended to have long shelf lives. 
Accordingly, it Would be bene?cial to provide an improved 
sheet material for use in forming a package or portion 
thereof (e.g., the cup portion of a package) Which Would 
have the desired barrier properties relative to the ambient 
atmosphere during long-term storage. Preferably, such an 
improved packaging sheet material should also be thin 
enough to accommodate high-speed, loW-cost manufactur 
ing of a disposable package. 

[0012] Such an improved sheet material should also pro 
vide improved column strength, scratch resistance, impact 
strength, and superior aesthetic appearance. 

[0013] Such an improved sheet material should also desir 
ably accommodate its formation into a package body, con 
tainer, or cup Which is suitable for being heat-sealed With a 
?lm lid. Further, the package should preferably have a 
strong, hermetic, heat seal betWeen the lid and cup Which 
can be created With high-speed manufacturing techniques 
and Which permits the lid to be easily removed by the user 
When the user desires to open the package. Further, such an 
improved heat seal of the lid to the cup should accommodate 
the optional incorporation of a lift-up tab or pull-up tab in 
the lid if desired, 

[0014] Preferably, the improved heat seal betWeen the 
package lid and package cup should also accommodate 
manufacturing proccessing Wherein roWs of cups and lids 
are heat-sealed together from a continuous Web of lid 
material and a continuous Web of cup material. The heat seal 
should accommodate subsequent punching or separation of 
the individual, sealed packages from the tWo continuous 


































