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(57) ABSTRACT 

A heat insulating paper cup having an improved seal. The 
cup can include a body member having an inside surface and 
an outside surface, and a bottom panel member having a 
upper surface and a bottom surface. The body member is 
coated (or in some instances partially coated) on its outside 
surface With a foamed loW density polyethylene, and on its 
inside surface With an unfoamed modi?ed loW density 
polyethylene. The bottom panel member is coated on its 
upper surface With a foamed or an unfoamed loW density 
polyethylene or foamed or unfoamed modi?ed loW density 
polyethylene. The body member and bottom panel member 
are oriented and joined to form a heat seal at an interface 
betWeen a portion of the unfoamed modi?ed loW density 
polyethylene coated on the inside surface of the body 
member and a portion of unfoamed loW density polyethyl 
ene or unfoamed modi?ed loW density polyethylene coated 
on the upper surface of the bottom panel member. 
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FIG. 2 
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HEAT INSULATING PAPER CUPS 

BACKGROUND OF THE INVENTION 

[0001] This invention relates to heat-insulating paper con 
tainers, and more particularly to heat-insulating paper cups 
used for coffee and other hot or cold beverages. 

[0002] Several types of heat-insulating cups have been 
used commercially for hot and cold liquids. Examples 
include the Wide variety of existing polystyrene foam cups. 
These cups are typically made by adding a foaming agent to 
a polystyrene resin, casting the mixture into a mold, heating 
the resin under pressure to foam it, and removing the shaped 
article from the mold. Such cups have outstanding heat 
insulating properties, but require a lot of energy to make, and 
are costly to dispose of in an environmentally acceptable 
Way. 

[0003] A variety of paper-based cups have been proposed 
as environmentally acceptable alternatives to polystyrene 
containers. Unfortunately, most attempts to produce paper 
based heat-insulating cups have proved costly due to the 
complexity of their manufacturing processes. One example 
is a cup Where the side Wall is surrounded by a corrugated 
heat-insulating jacket. Its process for manufacture involves 
additional steps of forming the corrugated paper jacket and 
bonding it to the outer surface of the side Wall of the cup. 
These cups, hoWever, have proved to be aesthetically unap 
pealing and structurally de?cient. In this regard, only the 
ridges of the corrugated jacket contact the body of the paper 
cup in such a Way that the bond betWeen the tWo is so Weak 
that the cup and jacket easily separate. Also such cups are 
not easily nested making storage dif?cult. 

[0004] Another type of insulating paper cup is that Where 
the cup has a dual cup structure. An inner cup is given a 
different taper than an outer cup to form a heat-insulting air 
layer in betWeen the tWo cups. The tWo cups are integrated 
by curling their respective upper edges into a brim. The dual 
structure adds to manufacturing costs, and the tWo cups of 
the structure are prone to separation. 

[0005] One of the most Widely accepted types of heat 
insulating paper-based cups include those described in US. 
Pat. No. 4,435,344, and also referred to in US. Pat. No. 
5,490,631. Those cups have good insulting properties and 
can be prepared at a relatively loW cost. Such cups are 
fabricated from a body member and a bottom member, both 
cut from a paper sheet. 

[0006] For the cups described in the aforementioned US. 
patents, one surface of the body member is coated or 
laminated With a thermoplastic synthetic resin ?lm, and the 
other surface of the body member is coated or laminated 
With the same or different thermoplastic synthetic resin ?lm 
or an aluminum foil, to thereby foam the thermoplastic 
synthetic resin ?lm and form a heat-insulting layer on at 
least one surface of the container, i.e., the outer surface. 
Water present in the paper is vaporiZed upon heating during 
processing, causing the thermoplastic resin ?lm on the outer 
surface to foam. 

[0007] Commercial versions of cups prepared according 
to US. Pat. No. 4,435,344 include a body member and a 
bottom panel member. The body member comprises a paper 
sheet coated or laminated on one side With a foamed 

heat-insulating layer of loW density polyethylene Which 
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entirely covers its outer surface. The inner surface of the 
body member is covered by With an unfoamed ?lm of high 
density polyethylene. The bottom panel member is lami 
nated on its inner or upper surface With loW density poly 
ethylene ?lm. The inside surface of the body member, and 
the inside surface of the bottom member are coated to 
prevent penetration of liquid contents into the paper sheet 
during use. The inside surface of the body member is also 
coated to ensure that the Water in the paper Will not evapo 
rate directly into the air atmosphere during heating of the 
fabricated cup. 

[0008] For these commercial cups, the ?lm to be lami 
nated on the inner surface of the body member is high 
density polyethylene because it has a higher softening point 
than the loW density polyethylene ?lm on the outer surface. 
Upon heating during fabrication, the moisture inherently 
present in paper sheet serves as the foaming agent for the 
outer surface layer of loW density polyethylene ?lm. The 
high density polyethylene on the inside surface of the body 
member Will not foam under fabrication conditions but 
serves to seal the interior of the cup thus preventing an 
escape of the moisture necessary to foam the loW density 
polyethylene on the outer surface of the cup. 

[0009] Asigni?cant draWback of the aforementioned cups 
is that they are dif?cult to adequately seal When fabricated 
under desirable commercial conditions, i.e., high cup-form 
ing machine speeds. When assembling such cups using 
conventional cup-forming machines, the bottom panel mem 
ber and the body member are oriented in such a Way that 
upon folding, heating and sealing the body member inner 
layer of high density polyethylene and the unfoamed poly 
ethylene inner layer of the bottom panel member are in 
contact. Applicants have found that When fabricated under 
high cup-forming machine speeds leaking occurs at this 
juncture betWeen inner layer of high density polyethylene of 
the body member, and the unfoamed polyethylene inner 
layer of the bottom panel member. 

[0010] One object of the invention, therefore, Was to 
develop a heat-insulating paper cup Which does not leak 
When fabricated under high cup-forming machine speeds. 
While numerous exotic solutions could be envisioned 
involving a redesign of the cup structure and/or cup-forming 
machines, it Was a further object of the invention to develop 
such a cup Which could be fabricated still using conventional 
and existing cup-forming machines. In this regard, it Was 
also an object of the invention to address the leaking 
problem While maintaining as many of the conventional 
operating conditions and materials as possible thereby 
avoiding extensive redesigns of existing mass production 
operations for commercial cups. 

SUMMARY OF THE INVENTION 

[0011] Applicants have surprisingly found improved seals 
for the bottoms of heat insulating paper cups at the seam 
Where the body member and bottom panel member are 
joined during fabrication. These seals include a portion of 
the bottom panel member paper sheet laminated With loW 
density polyethylene oriented in such a manner to contact 
the inner layer of the body member coated With a modi?ed 
loW density polyethylene. Upon the application of heat and 
pressure during fabrication, the tWo different laminated loW 
density polyethylenes interact to form an effective bonding 
layer at the interface betWeen the tWo members. 
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[0012] Accordingly, the invention is directed to a heat 
insulating paper cup having an improved seal. In an addi 
tional embodiment, the cup includes a body member having 
an inside surface and an outside surface, and a bottom panel 
member having a upper surface and a bottom surface. The 
body member is coated (or in some instances partially 
coated) on its outside surface With a foamed loW density 
polyethylene, and on its inside surface With an unfoamed 
modi?ed loW density polyethylene. The bottom panel mem 
ber is coated on its upper surface With an unfoamed loW 
density polyethylene or unfoamed modi?ed loW density 
polyethylene. The body member and bottom panel member 
are oriented and joined to form a heat seal at an interface 
betWeen a portion of the unfoamed modi?ed loW density 
polyethylene coated on the inside surface of the body 
member and a portion of unfoamed loW density polyethyl 
ene or unfoamed modi?ed loW density polyethylene coated 
on the upper surface of the bottom panel member. The 
modi?ed loW density polyethylene is a loW density polyeth 
ylene modi?ed in a manner effective to provide an improved 
seal betWeen the bottom panel member and the body mem 
ber of a cup When fabricated at a speed of at least 165 cups 
per minute for a 12 ounce cup by a HORAUF MODEL 
BMP-200 machine, made by Michael Horauf Maschinen 
fabrik GMBH AND Co KG, With temperature controls set at 
betWeen about 350° to about 460° C. and a bottom expan 
sion pressure set at about 3000 kilopascals for tWo revolu 
tions per cup. 

[0013] An improved seal is a relative characteristic, and 
for purposes of this invention it is intended to be relative to 
seals in cups made in the same Way except using an inside 
surface of the body member coated With 100% high density 
polyethylene. When mass producing cups according to the 
present invention an improved seal can be obtained using 
conventional cup-forming machines. When making 12 
ounce cups using the HORAUF MODEL BMP-200 (With 
temperature controls set at betWeen about 350° to about 460° 
C. and a bottom expansion pressure set at about 3000 
kilopascals for tWo revolutions per cup), for example, seal 
ing can be obtained at higher than normal fabrication speeds 
such as more than about 165 cups per minute, preferably 
even about 200 cups/minute or more, Which is at least 
comparable to that obtained With 100% high density cups 
made at sloWer, more conventional speeds such as about 165 
cups per minute or less. For 12 ounce cups according to the 
present invention fabricated using the HORAUF MODEL 
BMP-200 (With temperature controls set at betWeen about 
350° to about 460° C. and a bottom expansion pressure set 
at about 3000 kilopascals for tWo revolutions per cup), at 
sloWer speeds such as about 165 cups per minute or less, 
there can be a reduction in the number of leaking cups. 

[0014] The modi?ed loW density polyethylene may be a 
polyethylene blend containing loW density polyethylene in 
an amount effective to provide an improved seal betWeen the 
bottom panel member and the body member of a cup, and an 
amount of high density polyethylene or other polyethylene 
such that the modi?ed loW density polyethylene(s) Will not 
foam under conditions of about 240° F. to about 270° F. and 
a residence time of about 1.5 to about 2.5 minutes, When the 
cup is subjected to the foaming operation in a forced hot-air 
oven. 
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BRIEF DESCRIPTION OF THE DRAWING 

[0015] FIG. 1 is a simpli?ed cross-section of an example 
of a heat-insulating paper cup according to the invention. 

[0016] FIG. 2 is an enlarged section of the seal region 
betWeen the body member and bottom panel member of the 
cup of FIG. 1. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

[0017] The invention provides a heat-insulating paper cup 
fabricated from a body member of paper having an inside 
surface laminate of a polyethylene component effective to 
prevent penetration of liquid into the paper during use and 
an outside surface laminate of heat insulating foamed loW 
density polyethylene, said body member bonded to a bottom 
panel member having a upper surface and a bottom surface, 
Wherein the joined portions of the said bottom panel member 
and body member form an improved seal in a cup When 
fabricated at a speed of at least 165 cups per minute for a 12 
ounce cup by a HORAUF MODEL BMP-200 machine, 
made by Michael Horauf Maschinenfabrik GMBH AND Co 
KG, With temperature controls set at betWeen about 350° to 
about 460° C. and a bottom expansion pressure set at about 
3000 kilopascals for tWo revolutions per cup. 

[0018] As noted above, FIG. 1 is a simpli?ed cross 
section of an example of a heat-insulating paper cup accord 
ing to the invention. The cup generally indicated by 1 
includes a body member 3 and a bottom panel member 6. 
The body member 3 comprises a paper sheet 2 laminated on 
one side With a heat-insulating layer 4 of loW density 
polyethylene Which entirely covers its outer surface. The 
inner surface of the body member is covered With an 
unfoamed ?lm 5 of modi?ed loW density polyethylene. This 
inner lining 5 of body member 3 provides a seal to prevent 
the penetration of liquid contents into the paper during use, 
and, of equal importance, ensures that the Water in the paper 
Will not evaporate directly into the air atmosphere When the 
cup is heated during the foaming operation. If the inside of 
body member 3 has not been sealed by an inner laminate, 
Water Will evaporate through the inside of the cup upon 
heating, resulting in a foaming failure of the outer surface 
polyethylene ?lm. It is the moisture inherently present in 
paper sheet 2 Which serves as the foaming agent for the outer 
surface layer of polyethylene ?lm. 

[0019] The inner or upper surface of the bottom panel 
member 6 preferably Will be also laminated With a loW 
density polyethylene ?lm 7, although it may also be lami 
nated With a modi?ed loW density polyethylene ?lm like the 
inner surface of the body member. This serves to prevent 
penetration of the liquid contents of the cup into the paper 
sheet 8 during use. Preferably, only the inside surface of the 
bottom panel member 6 is laminated, When it is not impor 
tant to prevent evaporation of moisture from paper sheet 8 
of the bottom panel member 6 during the foaming operation. 
In fact it is desirable to alloW evaporation of moisture from 
paper sheet 8 When it is not desired to foam the inside of 
bottom panel member 6. Just like the loW density polyeth 
ylene ?lm on the outer surface of body member 3, the loW 
density ?lm on the inside of bottom panel member 6 could 
foam if suf?cient moisture Was blocked by a backing layer 
on the outside of the bottom panel member 6. 
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[0020] As noted above, one object of the present invention 
Was to provide a heat-insulating paper cup With improved 
sealing properties, Which could nevertheless be prepared 
using mostly cost effective materials and machinery. In this 
regard, loW density polyethylene is less expensive than high 
density polyethylene. Thus, using a modi?ed loW density 
polyethylene containing a predominate proportion of loW 
density polyethylene (rather than 100% high density poly 
ethylene) on the inside surface of the body member is an 
attractive alternative from an economic standpoint. 

[0021] The heat-insulating cup can be fabricated by means 
of conventional cup-forming machines, such as the 
HORAUF MODEL BMP-200 machine, made by Michael 
Horauf Maschinenfabrik GMBH AND Co KG. First, the 
outer surface of a paper sheet for the body member can be 
extrusion-laminated With a ?lm of loW density polyethylene. 
The inner surface of the paper sheet is laminated With a 
modi?ed loW density polyethylene. A paper sheet for mak 
ing the bottom panel member is also laminated With a loW 
density polyethylene (or a modi?ed loW density polyethyl 
ene), on one side. A blank is cut from each of the paper 
sheets. Using a conventional HORAUF cup-forming 
machine, the tWo blanks are fabricated into a container, With 
the blank for the bottom panel member oriented in such a 
Way that the ?lm laminated side faces upWard. The bottom 
panel member and body member are joined and heat sealed 
by applying heat and pressure to form the bottom ridge of 
the cup. Pressure is applied by an expansion roller on the 
inner bottom rim of the cup. It is preferred that the expansion 
roller be adjusted to make tWo revolutions per cup. These 
cups can be fabricated on automated HORAUF machines at 
speeds of about 165 cups per minute or more, preferably at 
least about 180 cups per minute, and more preferably about 
200 cups per minute or more, for 12 ounce cups. 

[0022] A thus-fabricated cup is then subjected to a heat 
treatment in order to cause moisture in the paper to vaporiZe, 
soften the loW density polyethylene, and foam the outer 
surface of the body member. The cups can be heat-treated by 
being conveyed through an oven. The conveyance of the 
cups through the oven can be performed by laying the cups 
en masse usually onto a metal conveyor belt, the cups being 
in an inverted state, i.e., supported on their rims. 

[0023] The thicknesses of the ?lms to be laminated on the 
body member and bottom panel members of cups according 
to the invention are not limited to any particular values. 
HoWever, the thickness of the loW density polyethylene on 
the outer surface of the body member should be of suf?cient 
thickness to provide a desired thickness of heat insulting 
foam. Suitable thicknesses for such ?lms can be from 25 to 
60 pm. The thickness of the ?lms to be laminated on the 
inner surfaces of the body member and the bottom panel 
member need only be so thick as to be sufficient to ensure 
resistance to liquid permeation during use. 

[0024] The paper sheet used to prepare cups according to 
the invention can be those conventionally used to prepare 
cups of this type. They preferably have basis Weights in the 
range of 100 g/m2 to 400 g/m2. It is also preferable that the 
paper sheets have a Water content of from about 3% to about 
10%. 

[0025] The heating time and temperature for the foaming 
operation can also be those conventionally used. For 
example, the temperature can vary from about 240° F. to 
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about 270° F, and the heating time can vary from about 1.5 
minutes to about 2.5 minutes. 

[0026] Any conventional heating means such as hot air, 
electric heat or microWaves can be used. Heating by hot air 
or electric heat in a tunnel having transporting means such 
as a conveyor has the advantage of accomplishing mass 
production at loW cost. 

[0027] Coating and laminating as used herein have been 
and are used interchangeably. The loW density polyethylenes 
used herein as coatings or laminates include those polyeth 
ylenes that have highly branched and Widely spaced chains. 
Such branched chain polyethylenes are typically character 
iZed as having densities of about 0.910 to about 0.925 g/cm3, 
crystallinities of about 50-60%, and melting points (Tpeak) in 
the range of about 100° C. to about 110° C. (about 212° F. 
to about 230° 

[0028] LoW density polyethylenes can be prepared by 
conventional methods. For example, such polyethylenes can 
be prepared by polymeriZation in a free-radical-initiated 
liquid phase reaction at about 1500 atm (22,000 psi) and 
about 375° E, with oxygen as a catalyst (usually from 
peroxides). Vapor phase techniques are also used by poly 
ethylene manufacturers. These use pressures of only about 
100 to about 300 psi at less than about 212° F. 

[0029] A preferred loW density polyethylene is PE 4517 
sold by Chevron Chemical Company. PE 4517 is a loW 
density polyethylene extrusion coating resin. It has a melt 
index of 5.0 gms/10 min. (ASTM test method D1238-62T), 
and a density of 0.923 g/cc (ASTM test method D1505 
60T). 
[0030] Modi?ed loW density polyethylenes include the 
aforementioned loW density polyethylenes blended With 
enough non-loW density polyethylene, such as high density 
polyethylene, to prevent laminates of the modi?ed loW 
density polyethylenes from foaming When fabricated cups 
are subjected to the foaming operation. For example, enough 
high density polyethylene must be present such that a 
laminate of modi?ed loW density polyethylene on the inside 
surface of the body member of a fabricated cup Will not 
foam under conditions of about 240° F. to about 270° F. and 
a residence time of about 1.5 to about 2.5 minutes, When the 
cup is subjected to the foaming operation in a forced hot-air 
oven. On the other hand, enough loW density polyethylene 
must be present in the blend such that an effective seal is 
obtained betWeen the body member and the bottom panel 
member. An effective seal is one Which provides an 
improved seal betWeen the bottom panel member and the 
body member of a cup When fabricated at a speed of at least 
165 cups per minute for a 12 ounce cup by a HORAUF 
MODEL BMP-200 machine, made by Michael Horauf 
Maschinenfabrik GMBH AND Co KG, With temperature 
controls set at betWeen about 350°. to about 460° C. and a 
bottom expansion pressure set at about 3000 kilopascals for 
tWo revolutions per cup. 

[0031] Examples of blends suitable to meet the objectives 
of the invention include those containing approximately 
90% loW density polyethylene (10% high density polyeth 
ylene), and those containing 10% loW density polyethylene 
(90% high density polyethylene). Such blends have been 
found not to foam under conditions of about 240° F. to about 
270° F. and a residence time of about 1.5 to about 2.5 
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minutes, When the cup is subjected to the foaming operation 
in a forced hot-air oven, yet can exhibit an improved seal in 
a 12 ounce cup fabricated at a speed of at least about 165 

cups per minute by a HORAUF MODEL BMP-200 
machine, made by Michael Horauf Maschinenfabrik GMBH 
AND Co KG, with temperature controls set at betWeen about 
350° to about 460° C. and a bottom expansion pressure set 
at about 3000 kilopascals for tWo revolutions per cup. 

[0032] The blends can also contain as little as about 2% to 
about 7% high density polyethylene, although about 10% 
high density polyethylene is preferred. 

[0033] High density polyethylenes as used herein include 
those that have cornparatively straight or linear chains Which 
are closely aligned. The physical properties are much dif 
ferent from those of loW density polyethylenes because of 
the increased density. Such linear polyethylenes are typi 
cally characteriZed as having densities in the range of about 
0.941 to about 0.965 g/crn3, crystallinities typically charac 
teriZed in the range of about 90%, and melting points (Tpeak) 
in the range of about 128° C. to about 135° C. (about 236° 
F. to about 275° 

[0034] High density polyethylenes can be prepared by 
conventional methods such as polyrneriZing ethylene using 
Ziegler catalysts at from about 1 to about 100 atrn (15 to 
1500 psi) at from room temperature to about 200° F. 

[0035] A preferred high density polyethylene is M3020P, 
forrnally “M2004-P”, sold by Eastrnan Chemical Company. 
M3020P is a high density polyethylene Which has a melt 
index of 9.5 grns/ 10 rnin. (ASTM test method D1238), and 
a density of 0.944 g/cc (ASTM test method D4883). 
M2004-P is a high density polyethylene Which has a melt 
index of 8.4 grns/ 10 rnin. (ASTM test method D1238), and 
a density of 0.945 g/cc (ASTM test method D4883). 

[0036] The invention Will be described further by Way of 
the following examples. It should be understood, hoWever 
that the invention is not limited to the speci?c details set 
forth in the examples. 

EXAMPLE 1 

[0037] SideWalls for heat insulating paper cups Were fab 
ricated With their inside surfaces coated With Chevron PE 
4517 loW density polyethylene blended With varying 
amounts of Eastrnan M2004-P high density polyethylene. 
For purposes of comparison, one sample Was prepared using 
an inside coating of 100% Eastrnan M2004-P high density 
polyethylene, and one sample Was prepared using an inside 
coating of 100% Chevron PE 4517 loW density polyethyl 
ene. The melting point for the polyethylene cornponents 
present in each inside surface coating was determined using 
differential scanning calorimetry (DSC). 

[0038] Each sideWall sample was heat treated for about 
1.5 minutes using a conventional production oven at 270° F. 
(132° C.). The samples Were then examined to determine 
Whether foarning occurred on the inside surface of the 
sideWall. 

Jan. 10, 2002 

SURFACE 
SAMPLE MELTING POINT (° C.) FOAMING? 

100% HDPE 131 NO 
60/40% LDPE/HDPE 107/125 NO 
70/30% LDPE/HDPE 107/124 NO 
80/20% LDPE/HDPE 107/125 NO 
90/10% LDPE/HDPE 107/123 NO 
100% LDPE 110 YES 

EXAMPLE 2 

[0039] The heat sealabilities Were evaluated for 1 inch 
Wide polyethylene coated paper board samples prepared 
according to Example 1. For each test, the coated side of a 
sideWall sample was placed in contact With a control bot 
tornstock coated With Chevron 4517 loW density polyethyl 
ene, and a seal Was effected using a Sentinel Heat Sealer 
Model No. 12ASL (serial no. 12-1120) available from 
Packaging Industries, Inc. of Hyannis, Mass. One inch 
sealing bars covered With Te?on tape Were used to effect the 
seals at a temperature of 300° F. (149° C.) for the top and 
bottom bars; a jaW pressure of 40 psi; and a dwell time of 0.6 
second. 

[0040] The strengths of the heat sealed samples were then 
tested using an Model 4202 Instron Tensile Tester available 
from Instron Corp. of Canton, Mass. Each sealed sample 
was peeled apart at a 180° angle at a crosshead speed of 1 
inch per minute. The peeled samples were then inspected to 
determine Whether the joint failed to exceed the strength of 
the board (no ?ber tear) or exceeded the strength of the 
board (?ber tear). A ?ber tear Was indicated by visible 
paperboard ?bers on both peeled surfaces, and Was indica 
tive of an improved bond. This heat seal test is representative 
of effective substantially leak-free cup seals. 

SAMPLE FIBER TEAR BOND? 

100% HDPE NO 
60/40% LDPE/HDPE YES 
70/30% LDPE/HDPE YES 
80/20% LDPE/HDPE YES 
90/10% LDPE/HDPE YES 
100% LDPE YES 

[0041] Although the invention has been described above 
in terms of preferred embodiments, it is to be understood 
that variations and rnodi?cations may be resorted to as Will 
be apparent to those skilled in the art. Such variations and 
rnodi?cations are to be considered Within the purvieW and 
scope of the claims appended hereto. For example, the 
speci?cation refers to improved seals Which can be obtained 
according to the invention using materials effective to obtain 
such seals. Whether an improved seal exists or can be 
obtained can be determined by fabricating a tWelve ounce 
cup using a HORAUF MODEL BMP-200 machine, with 
temperature controls set at betWeen about 350° to about 460° 
C. and a bottom expansion pressure set at about 3000 
kilopascals for tWo revolutions per cup. This does not mean 
that the invention is limited to only tWelve ounce cups or to 
cups made by the recited machine using the recited fabri 
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cation conditions. Furthermore, the invention is intended to 
cover all paperboard containers having at least one foamed 
polyethylene surface (or a portion of the surface is foamed), 
Whether or not they are “cups”. Of course the containers or 
cups may also contain more than one foamed surface as 
Well. Other possible modi?cations could include the use of 
hybrid polyethylenes such as the so-called “medium den 
sity” polyethylenes (0.926 to 0.940 g/cm3 and Tpeak of about 
115° C.) and “linear loW density” polyethylenes (Tpeak of 
about 121 to 126° C.). 

What is claimed is: 
1. A heat-insulating paper container fabricated from a 

body member of paper having an inside surface laminate of 
a polyethylene component effective to prevent penetration of 
liquid into the paper during use and an outside surface 
laminate of foamed loW density polyethylene, said body 
member bonded to a bottom panel member having an upper 
surface and a bottom surface, Wherein the inside surface 
laminate is selected from a material effective to form an 
improved seal betWeen the bottom panel member and the 
body member of a tWelve ounce cup fabricated at a speed of 
about 165 cups/minute by a HORAUF MODEL BMP-200 
machine With temperature controls set at betWeen about 
350° to about 460° C. and a bottom expansion pressure set 
at about 3000 kilopascals for tWo revolutions per cup. 

2. A heat-insulating paper container according to claim 1, 
Wherein the inside surface laminate is selected from a 
material that Will not foam under conditions of about 240° 
F. to about 270° F. and a residence time of about 1.5 to about 
2.5 minutes. 

3. A heat-insulating paper container comprising a body 
member having an inside surface and an outside surface, and 
a bottom panel member having a upper surface and a bottom 
surface, said body member coated on its outside surface With 
a foamed loW density polyethylene, and on its inside surface 
With an unfoamed modi?ed loW density polyethylene, and 
said bottom panel member coated on at least its upper 
surface With a loW density polyethylene or modi?ed loW 
density polyethylene, Wherein said body member and bot 
tom panel member are oriented and joined to form a heat 
seal at an interface betWeen a portion of the unfoamed 
modi?ed loW density polyethylene coated on the inside 
surface of the body member and a portion of the loW density 
polyethylene or the modi?ed loW density polyethylene 
coated on the upper surface of the bottom panel member, and 
Wherein the modi?ed loW density polyethylene is selected 
from materials effective to provide an improved seal 
betWeen the bottom panel member and the body member of 
a tWelve ounce cup fabricated at a speed of 165 cups/minute 
by a HORAUF MODEL BMP-200 machine With tempera 
ture controls set at betWeen about 350° to about 460° C. and 
a bottom expansion pressure set at about 3000 kilopascals 
for tWo revolutions per cup. 

4. A heat-insulating container according to claim 3, 
Wherein the modi?ed loW density polyethylene is a poly 
ethylene blend containing loW density polyethylene in an 
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amount effective to provide an improved seal betWeen the 
bottom panel member and the body member of a tWelve 
ounce cup fabricated at a speed of 165 cups/minute by a 
HORAUF MODEL BMP-200 machine With temperature 
controls set at betWeen about 350° to about 460° C. and a 
bottom expansion pressure set at about 3000 kilopascals for 
tWo revolutions per cup, and an amount of high density 
polyethylene such that the modi?ed loW density polyethyl 
ene(s) Will not foam under conditions of about 240° F. to 
about 270° F. and a residence time of about 1.5 to about 2.5 
minutes, When subjected to a foaming operation in a forced 
hot-air oven. 

5. A heat insulating container according to claim 4, 
Wherein said container is a cup. 

6. A heat-insulating container according to claim 4, 
Wherein the modi?ed loW density polyethylene comprises at 
least about 10 to about 98% loW density polyethylene and 
about 2 to about 90% high density polyethylene. 

7. A heat-insulating container according to claim 6, 
Wherein the modi?ed loW density polyethylene comprises at 
least about 60 to about 90% loW density polyethylene and 
about 10 to about 40% high density polyethylene. 

8. A heat-insulating container according to claim 6, 
Wherein the modi?ed loW density polyethylene comprises at 
least about 80 to about 90% loW density polyethylene. 

9. A heat-insulating container according to claim 6, 
Wherein the modi?ed loW density polyethylene comprises at 
least about 90% loW density polyethylene and about 10% 
high density polyethylene. 

10. A heat-insulating container according to claim 6, 
Wherein said bottom panel member is coated on at least its 
upper surface With an unfoamed loW density polyethylene or 
an unfoamed modi?ed loW density polyethylene. 

11. A heat-insulating container according to claim 10, 
Wherein said bottom panel member is coated on at least its 
upper surface With an unfoamed loW density polyethylene. 

12. A heat insulating container according to claim 1, 
Wherein said container is a cup. 

13. A heat-insulating container according to claim 3, 
Wherein the modi?ed loW density polyethylene is a poly 
ethylene blend containing polyethylene materials selected to 
and blended in an amount effective to provide an improved 
seal betWeen the bottom panel member and the body mem 
ber of a tWelve ounce cup fabricated at a speed of 200 
cups/minute or more by a HORAUF MODEL BMP-200 
machine With temperature controls set at betWeen about 
350° to about 460° C. and a bottom expansion pressure set 
at about 3000 kilopascals for tWo revolutions per cup. 

14. A heat-insulating paper container according to claim 
13, Wherein the modi?ed loW density polyethylene is a blend 
that Will not foam under conditions of about 240° F. to about 
270° F. and a residence time of about 1.5 to about 2.5 
minutes. 

15. A heat insulating container according to claim 14, 
Wherein said container is a cup. 

* * * * * 


