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FROZEN DESSERT CONTAINER

BACKGROUND OF 1THE INVENITION
Field of the | .
The present invention relates to lid and cup containers utilized in food

packaging. Specifically, the present invention relates to a frozen dessert container.

Descrint; f the Related /

Packaging has progressed from being solely a containment means for a
particular product to being the primary means for marketing a product. This progression
now demands that every possible space on a package be utilized for marketing. However,
fabrication techniques might render such use of space for marketing either

technologically or economically unfeasible.

In the packaging of ice cream, the industry has been unable to overcome
this problem. Specifically, in the packaging of ice cream in cups with hids, the industry
has been unable to utilize a portion of the lid for advertising, and has been for the most
part locked into using a circular cup for the packaging of ice cream in cups. The reason
for this limitation to a circular cup is the fact that the lid may only be manufactured in an
efficient manner as a circular lid. An example of such packaging for ice cream 1s the

TETRA CUP® ice cream container available from Tetra Pak Hoyer of Pleasant Prairie,

Wisconsin.

In a typical process, the lid is manufactured from a spiral wound tube
where three strips of paper are glued and tightly wound together to form a rim portion of
the lid. Then, a circular disc is “punched” into the rim portion and glued thereto. This
fabrication process limits the lid to having a circular cross-section.

In order to overcome this problem in a cost effective manner, the use of
plastic rims has been put forth by the industry which allows for various shapes.
However, these plastic rims do not overcome the problem with the need to utilize the
space for marketing, plastic rims are more costly than paperboard rims, and plastic rims
must be separated from the disc before recycling of the material. Also, the cup of these
type of containers often has a flared curl which causes sealing problems.

Another concern with lids is the strength and support of the lid, and more
specifically the engagement between the disc and the im. Although the circumferential
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flange of the disc is glued to the rim, this does not always provide adequate strength to
prevent the disc from becoming disengaged from the nm during processing.

Still another concern with current frozen dessert containers is leakage
occurring during the filling process wherein a viscous product is placed into the cup, the

lid is placed thereon, then the container is inverted for freezing. If the lid-cup seal 1s

inadequate, the product will leak before freezing.

Additionally, in rectangular type containers for frozen desserts, product
in the corners of the rectangular or square containers is difficult to remove and often is

wasted. Another problem with these type of containers is the gripping or handling of the

container with one hand.

3R1 IMMARY C JEINVENTION

The present invention resolves the problems of the prior by providing a
novel frozen dessert container which provides greater sealability, cost effective
printability on the rim of the lid, thicker rims and variations in the shape of the container.

One aspect of the present invention is a frozen dessert container having
a lid and a cup. The lid has a rim and a disc attached thereto. The rim has a curled top
portion forming an edging, a central portion and a inwardly folded bottom portion
thereby creating an annular recess. The disc has a perimeter portion inserted into the
annular recess for attachment between the disc and the rim. The lid may be coated with
polyethylene, or another polymer matenal (for barrier or strength properties), which
allows for heat sealing between matched surfaces. The configuration of the lid will
substantially match that of the cup. This configuration may be circular or non-circular.
A preferred configuration is a super-ellipse.

Another aspect of the present invention is a non-circular frozen dessert
container composed of fiberboard material. The rim and disc form a three-layer boundary
for greater support and protection of the product therein.

Another aspect of the present invention is a container composed of
fiberboard material having a snap-on lid. The top edging of the cup is such that it mates

with an annular channel of the lid to allow for the snap-on feature which provides

extended resealability to the container.
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In summary, the invention provides a frozen
dessert container comprising: a cup having a predetermined
configuration defined by a continuous sidewall, the cup
having a closed bottom and an open top, the top of the

5 continuous sidewall having an outwardly curled edging; and a
lid having a rim and a disc, the rim having exterior and
interior surfaces, a top portion curled inwardly toward the
interior surface to form an edging, a bottom portion folded
inwardly to form an annular recess, the disc having upper

10 and lower surfaces and a perimeter portion folded
substantially perpendicular to the upper and lower surfaces,

the perimeter portion inserted into the annular recess.

The invention also provides a container for

packaging of a frozen food, the container comprising: an

15 open-top cup having a continuous sidewall defining the
configuration of the cup, the top of the cup having an
outwardly curled edging; a lid having an annular channel for
engaging with the outwardly curled edging of the cup,
wherein the 1lid further comprises a rim and a disc, the rim

20 having a first end and a second end sealed together to form
a continuous rim substantially matching the predetermined
configuration of the cup, the rim having exterior and
interior surfaces, a top portion curled inwardly toward the
interior surface to form an edging, and a bottom portion

25 folded i1nwardly to form an annular recess, the disc having
upper and lower surfaces and a portion folded substantially
perpendicular to the upper and lower surfaces, the perimeter
portion inserted into the annular recess; and wherein the

engagement of the outwardly curled edging and the channel

30 1nterconnects the 1lid to the cup.
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According to another aspect the invention provides
in combination: an open-top cup having a continuous sidewall
defining the configuration of the cup, the top of the cup
having an outwardly curled edging; and a lid comprising a
rim and a disc, the rim having top, central and bottom
portions, the top portion curled inwardly toward the
interior surface to form an edging, the central portion
defining a continuous first layer and a bottom portion
folded inwardly to form an annular recess and to define a
second layer, and the disc having a perimeter portion folded
into the annular recess, the perimeter portion defining a
third layer; whereby the lid provides a three-layer boundary

for greater support and protection of a product therein.

Yet again the invention may be summarized as 1in
combination: a cup having a predetermined configuration
defined by a continuous sidewall, the cup having a closed
bottom and an open top, the top of the continuous wall
having an outwardly curled edging; and a lid having a rim
and a disc, the rim having exterior and interior surfaces, a
top portion curled inwardly toward the interior surface to
form an edging, a bottom portion folded inwardly to form an
annular recess, the disc having upper and lower surfaces and
a perimeter portion folded substantially perpendicular to

the upper and lower surfaces, the perimeter portion inserted

into the annular recess.

According to a final aspect the invention provides
a container for packaging of a frozen food, the container
comprising: an open-top cup having a continuous sidewall
defining the configuration of the cup, the top of the cup
having an outwardly curled edging; and a lid comprising a

rim and a disc formed together to substantially match the
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configuration of the cup, the rim having an exterior laver
and an interior layer with an upwardly projecting end, and
the disc having an upper surface, a lower surface, and a
perimeter portion angled with respect to the upper and lower
surfaces, the perimeter portion having exterior and interior
surfaces and being attached with the rim, wherein an annular
channel is defined by the upwardly projecting end of the rim
interior layer, the interior surface of the disc perimeter
portion, and the lower surface of the disc, the annular
channel being dimensioned to receive the outwardly curled
edging; whereby reception of the outwardly curled edging
within the annular channel facilitates interconnecting of

the lid to the open-top cup.
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It is a primary object of the present invention to provide a frozen dessert

container having a lid and cup where the lid may be printed with text or artwork in a cost

effective manner.

It is another object of the present invention to provide a frozen dessert
5  container composed of fiberboard material having a non-circular configuration.

It is another object of the present invention to provide a frozen dessert

container having a snap-on hd.

It is an additional object of the present invention to provide a dessert

container having a larger print area than containers of the prior art.

10 It is an additional object of the present invention to provide a frozen

dessert container composed of a single material thereby facilitating recycling of the

matenal.
Having briefly described this invention, the above and further objects,

features and advantages thereof will be recognized by those skilled in the pertinent art

15 from the following detailed description of the invention when taken in conjunction with

the accompanying drawings.
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Several features of the present invention are further described in
connection with the accompanying drawings in which:
20 There is illustrated in FIG. 1 a perspective view of a preferred embodiment

of the container of the present invention;
There is illustrated in FIG. 2 a front view of the container of FIG. 1;

There is illustrated in FIG. 3 an end view of the container of FIG. 1;
There is illustrated in FIG 4 a cross-sectional view of a lid of the prior art;

25 There is illustrated in FIG. 5 a cross-sectional view of the lid of the

present invention;
There is illustrated in FIG. SA a cross-sectional view of an alternative id

of the present invention;

There is illustrated in FIG. 6 a perspective cut-away view of the bottom

30 of a lid of the present invention;

There is illustrated in FIG. 7 a perspective cut-away view of the top of a

lid of the present invention;
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There is illustrated in FIG. 8 a top plan view of the preferred embodiment

of the lid of the present invention;

There is illustrated in FIG. 9 a bottom plan view of the preferred

embodiment of the lid of the present invention;

There is illustrated in FIG. 10 a plan view of a pre-formed rim of the lid

of the present invention;

There is illustrated in FIG. 11 a plan view of a pre-formed disc of the lid

of the present invention;

There is illustrated in FIG. 12 a top plan view of an alternative

embodiment of the present invention;

There is illustrated in FIG. 13 a top plan view of another alternative

embodiment of the present invention,

There is illustrated in FIG. 14 a perspective view of the open-top cup of

the present invention;

There is illustrated in FIG. 15 a cut-away view of the lid engaged with the

cup of the present invention.

DE1A D L RIPTION € JE INVENTION

The novel container of the present invention is to be primarily utilized in
the packaging of ice cream, sorbet and frozen yogurt. Howéver those skilled 1n the
pertinent art will recognize other applications of the lid of the present invention that are
within the scope and spirit of the present invention. An open-top cup as defined herein
has a continuous wall, an enclosed bottom and a top that has at least a portion open which
necessitates the utilization of a lid, even if a membrane such as a plastic or aluminum foil
is used to cover the open top for added protection from the environment. |

As shown in FIGS. 1-3, a lid 20 is placed on cup 22 to complete a
container 23 for the packaging of a desired product such as ice cream. The lid has a nm
24 and a disc 26. An edging 28 defines an intersection between the rim 24 and the disc
26. The cup 22 has a continuous sidewall 30 which defines the configuration of the cup
22. The cup 22 may have various configurations such as super-elliptical, elliptical, oval,

pseudo-rectangular, circular, and the like. The lid 20 will have a corresponding

configuration in order to effectively cover the cup.
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The lid may be composed of a paperboard material
having a polyethylene coating thereon. The use of a
paperboard material allows for the cost efficient printing
of text or artwork on the rim of the lid. This is possible
due to a new fabrication process which i1s set forth in U.S.

Patent No. 6,001,053.

FIG. 4 illustrates the prior art lid 31 which has
a disc 32 and a rim 34. The disc has an upwardly folded
portion 36 abutting the rim 34. The rim 34 has a curled top
38 engaging the folded portion 36. The disc 32 1s glued to
the rim 34 which provides the only attachment mechanism for
this lid 31. Also, the boundary of the lid 31 as defined by
the rim 34 only consists of one layer except for the very
top where the folded portion 36 provides a second layer.
Thus, to provide greater strength and support to the 1lid,
the rim would have to be composed of a thicker paper during
the fabrication process. Also shown in FIG. 4 i1is the first,
second and third strips 39-41 which are glued together on
the spiral to form the rim 34 of the prior art. The third
strip 41 appears as an exterior layer and is often of a
desired color to match the rest of the artwork that might be
printed on the packaging for marketing purposes. However,
printed text and artwork cannot cost efficiently be printed

on this third strip or exterior layer.

FIG. 5 1llustrates the preferred embodiment of the
lid 20 of the present invention. The rim 24 has an exterior
surface 42 facing away from the disc 26, and an interior
surface 44 facing toward the disc 26. Both surfaces 42 and
44 may be coated with polyethylene, polyester, or the like.
Alternatively, only one of the surfaces 42 and 44 may be

coated with polyethylene, polyester, or the like. The rim
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may be divided into a top portion 48, a central portion 50
and a bottom portion 52. The bottom portion 52 1s folded
inwardly to create an annular recess 54. Defining the
inward folding of the bottom portion 52 more specifically,
the bottom portion 52 1s folded substantially perpendicular
to the central portion 50, then folded upward to create a
parallel branch 56 of the bottom portion 52 and a
perpendicular branch 58 of the bottom portion 52. The
annular recess 1s defined by the parallel branch 56 on one
side, the perpendicular branch 58 on the bottom, and the

central portion 50 on the side opposite the parallel branch

56.

The top portion 48 is curled inward to form the
edging 28 of the lid. This curling usually will occur
subsequent to the insertion of the disc 26. The disc 26 has
a main body 59 with an upper surface 60 and a lower surface
62. Both surfaces 60 and 62 may be coated with
polyethylene, polyester, or the like. BAlternatively, only
one of the surfaces 60 and 62 may be coated with
polyethylene, polyester, or the like. The disc 26 also has
a perimeter portion 64 which is folded substantially
perpendicular to the upper and lower surfaces 60 and 62, and
inserted into the annular recess 54. Alternatively, the
perimeter portion 64 may be formed, and then the parallel
branch 56 and perpendicular branch 58 formed around the
perimeter portion 64. Those skilled in the art will
recognize that folding of the disc 26 and the rim 24 at
various angles other than ninety degrees to create a similar
engagement between the disc 26 and rim 24 is well within the

scope and spirit of the present invention.
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The perimeter portion 64 may be heat sealed to the
interior surface 44 of the contacted portions of the rim 24
which may include the central portion 50, the parallel
branch 56 and the perpendicular branch 58. The curled
edging 28 abuts the upper surface 60, and may be heat sealed
thereto for added strength and support. Thus, not only 1is
the disc 26 engaged with the rim 24 mechanically, 1t 1s also
engaged with the rim gravitationally and, if necessarvy,
chemically. The mechanical engagement is the compression
pressure engagement between the perimeter portion 64 and the
walls of the annular recess 54. The gravitationally
engagement 1s created by the perpendicular branch 58 and the
edging 28 which, depending on how the 1lid is placed
(normally or upside down), act as support to receive the
downward force of the disc created by gravity. The chemical
engagement 1s created by the heat sealing of the
polyethylene (or other polymer coating) surfaces to one
another creating chemical bonds between the surfaces. This
provides greater attachment between the disc 26 and the rim

24 than the attachment of the prior art.

Still referring to FIG. 5, another benefit of the
lid 20 of the present invention is the added strength and
support created by the triple layer wall composed of the
central portion 50, the perimeter portion 64 and the
parallel branch 56. Comparing FIG. 4 and FIG. 5, the triple
layer wall of the lid 20 is almost three times as thick as
the single layer wall of the lid 31 of the prior art. The
three strips 39, 40 and 41 of the prior art 1lid 31 represent
thinner paperboard material in order to achieve the

structure of the lid 31. If the paperboard thickness of rim
24 was used for each of the layers 39, 40 and 41,
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then adjustments would need to be made to the curled portion 38 and the cup of the prior
art because the thicker nm 34 would fit differently. Also, the entire engagement of the
disc 32 with the nm 34 at the folded portion 36 would be compromised due to the thicker
paper. Whereas the lid 20 of the present invention may use various paperboard thickness
since the engagement of the disc 26 and the rim 24 would not be compromised, the
ability to vary the thickness of the wall of the lid greatly increases the application of the
l1d of the present invention. Also, the ability to have a triple layer thickness from
essentially a single layer allows for greater savings in material and less waste.

Again referring to FIG. 5, an annular channel 66 1s defined by a projecting
end 68 of the bottom portion 52, a part of the perimeter portion 64, and a part of the lower
surface 62 of the disc 26. The annular channel 66 may engage with the top of a cup, not
shown, for added sealability of the cup and the lid, thereby creating not only an
interference .1t, but also a gravitational and geometric fit. This tremendously enhanced
sealability prevents leaking of the product which might occur during filling wherein the
cup 1s filled with a viscous “frozen” dessert product, the lid 1s placed thereon, and the
container 1s mverted for freezing the product.

F1G. SA illustrates a variation on the folding of the bottom portion 52. In
this vaniation, the parallel portion 56 is mated with the central portion 50 thereby creating

a shoulder at the projecting end 68 for the pernimeter portion to rest upon. Also, the

annular recess 54 1s removed from this vanation.

FIGS. 6 and 9 illustrate the bottom of the lid 20. The parallel branch 56
continually engages the perimeter portion 64 of the disc 26. The annular channel 66 also
continues about the penmeter of thé body 59 of the disc 26. FIGS. 7 and 8 illustrate the
top of the hid 20. The edging 28 of the nm 24 continually engages upper surface 60 of
the main body 59 of the disc 26.

F1G. 10 illustrates a pre-formed nm 24 of the present invention prior to
folding of the nm 24. The central portion 50 1s bounded by top portion 48 and bottom
portion 52. The top portion 48 and the bottom portion 52 may have various dimensions
depending on the needs of the lid. FIG. 11 1llustrates a pre-formed disc 26 with the main
body 59 bounded by perimeter portion 64. The penmeter portion 64 may have various
dimensions depending on the needs of the lid 20. The configuration of the body 59 will
also be a major factor in determining the configuration of the 1id 20. The body should

have a configuration substantially similar to that of the cup 22 for which the Iid 20 1s
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intended to cover. A preferred configuration is a super-ellipse, which is the joining of

- two ellipses. Other possible configurations are set forth in FIGS. 12 and 13. The

possibilities include circular and non-circular configurations. The prior art is limited to
circular configurations due to the fabrication process used in the prior art.

The lid 20 of the present invention allows for greater printing of the rim
24 of the hd, for example, as shown in FIG 1, “Tetra Pak Hoyer®”, which was
unavailable for the prior art. Particularly, registered offset printing using a sheet fed
printer allows for accurate registration and no overlapping of the print as is common with
the prior art technology of spiral wound lids. The printing may take place at the same
facility where the printing of the side of the cup 1s performed thereby providing for
greater savings. Also, the recess wall area of the cup 22 provides an even greater area for
printing on the frozen dessert container. .

The cup 22 of the present invention is shown without the lid 20 in FIG. 14.
The cup 22 has an outwardly curled edging 70 which forms the top perimeter of the
cup 22. The edging 70 is continuous around the perimeter and engages with the annular
channel of the lid to form a snap-on seal. The interior 72 of the sidewall 30 1llustrates the
depth of the cup 22. The surface walls of the interior 72 may or may not be coated with
polyethylene. The dashed line 74 illustrates the bottom recess 75 of the cup 22. The
recess wall 76 provides added space for printing on the cup. Also, the recess 75 and
recess wall 76 create a non-chilled or reduced chilled gripping area for handling the
contamer. The gripping is also enhanced by the tapered sidewall 30 of the cup 22 which
has a gradually reduced circumference from top to bottom wherein the circumference is
defined as the perimeter of any given cross-section of the cup 22.

The engagement of the lid 20 and the cup 22 is shown in FIG. 15. The
edging 70 rests in the annular channel and is bounded on one side by the central portion
50 of the rim, on the top by the inwardly curled edge and on the bottom by the perimeter
portion of the disc. This triple bounding allows for snap-on sealing and resealing. It also
extends the life of the resealing. The triple bounding also adds greater sealing to protect
the product from the environment and any possible contaminants. Also, the sealing
between the cup and lid is greatly enhanced to prevent leakage. This tremendously
enhanced sealability prevents leaking of the product which might occur during filling

thereby ruining in the container.
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From the foregoing it is believed that those skilled in the pertinent art will
recognize the meritorious advancement of this invention and will readily understand that
while the present invention has been described in association with a preferred
embodiment thereof, and other embodiments illustrated in the accompanying drawings,
numerous changes, modifications and substitutions of equivalents may be made therein

without departing from the spirit and scope of this invention which is intended to be

unlimited by the foregoing except as may appear in the following appended claims.
Therefore, the embodiments of the invention in which an exclusive property or privilege

1s claimed are defined in the following appended claims.
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CLATIMS:

1. A frozen dessert container comprising: a cup
having a predetermined configuration deflned by a continuous
sidewall, the cup having a closed bottom and an open top,
the top of the continuous sidewall having an outwardly
curled edging; and a lid having a rim and a disc, the rim
having exterior and interior surfaces, a top portion curled
inwardly toward the interior surface to form an edging, a
bottom portion folded inwardly to form an annular recess,
the disc having upper and lower surfaces and a perimeter
portion folded substantially perpendicular to the upper and

lower surfaces, the perimeter portion inserted into the

annular recess.

2. The contalner according to c¢laim 1 wherein the cup
and the lid are composed of a fiberboard material with a

polyethylene coating thereon.

3. The container according to c¢laim 2 wherein the

perimeter portion of the disc i1s heat sealed to the interior

surface of the rim.

4 . The container according to claim 1 wherein the cup

and the lid have cross-sections of a superellipse.

5. The container according to claim 1 wherein the cup

and the 1lid have cross-sections of an oval.

6. The container according to claim 1 wherein a

portion of the upper surface of the disc abuts the inwardly

curled edging of the rim.

7 . The container according to claim 1 wherein the cup

and the 1lid have non-circular cross-sections.
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8. The container according to claim 1 wherein the raim
has printing thereon.
9. The container according to claim 1 wherein the

inwardly folded bottom portion of the rim has an upwardly
projecting end, the lid having an annular channel for
receiving the outwardly curled edging of the cup, the
annular channel defined by the upwardly projecting end, the
lower surface of the disc and the perimeter portion of the

disc.

10. A container for packaging of a frozen food, the

container comprising:

an open-top cup having a continuous sidewall
defining the configuration of the cup, the top of the cup

having an outwardly curled edging;

a lid having an annular channel for engaging with
the outwardly curled edging of the cup, wherein the 1lid
further comprises a rim and a disc, the rim having a first
end and a second end sealed together to form a continuous
rim substantially matching the predetermined configuration
of the cup, the rim having exterior and interior surfaces, a
top portion curled inwardly toward the interior surface to
form an edging, and a bottom portion folded inwardly to form
an annular recess, the disc having upper and lower surfaces
and a portion folded substantially perpendicular to the
upper and lower surfaces, the perimeter portion inserted

into the annular recess; and

wherein the engagement of the outwardly curled

edging and the channel interconnects the 1id to the cup.
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11. The container according to claim 10 wherein the
1lid 1s composed of a fiberboard material with a polyethylene

coating thereon.

12. The container according to claim 10 wherein the
perimeter portion of the disc i1s heat sealed to the interior

surface of the rim.

13. The container according to c¢laim 10 wherein the

container has a non-circular cross-section.

14 . The container according to c¢laim 10 wherein the

rim has registered offset printing thereon.

15. In combination: an open-top cup having a
continuous sidewall defining the configuration of the cup,
the top of the cup having an outwardly curled edging; and a
l1id comprising a rim and a disc, the rim having top, central
and bottom portions, the top portion curled inwardly toward
the interior surface to form an edging, the central portion
defining a continuous first layer and a bottom portion
folded inwardly to form an annular recess and to define a
second layer, and the disc having a perimeter portion folded
into the annular recess, the perimeter portion defining a
third layer; whereby the 1id provides a three-layer boundary

for greater support and protection of a product therein.

16. In combination: a cup having a predetermined
configuration defined by a continuous sidewall, the cup
having a closed bottom and an open top, the top of the
continuous wall having an outwardly curled edging; and a lid
having a rim and a disc, the rim having exterior and
interior surfaces, a top portion curled inwardly toward the
interior surface to form an edging, a bottom portion folded

inwardly to form an annular recess, the disc having upper
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and lower surfaces and a perimeter portion folded
substantially perpendicular to the upper and lower surfaces,

the perimeter portion inserted into the annular recess.

17. The container according to claim 16 wherein the

cup and the lid have non-circular cross-sections.

18. The container according to c¢laim 16 wherein the

rim has printing thereon.

19. The container according to claim 16 wherein the

cup and the lid have cross-sections of a superellipse.

20. The container according to claim 16 wherein the

cup 18 tapered and has a recessed bottom.

21. A container for packaging of a frozen food, the

container comprising:

an open-top cup having a continuous sidewall
defining the configuration of the cup, the top of the cup

having an outwardly curled edging; and

a lid comprising a rim and a disc formed together
to substantially match the configuration of the cup, the rim
having an exterior layer and an interior layer with an
upwardly projecting end, and the disc having an upper
surface, a lower surface, and a perimeter portion angled
with respect to the upper and lower surfaces, the perimeter
portion having exterior and interior surfaces and being
attached with the rim, wherein an annular channel is defined
by the upwardly projecting end of the rim interior layer,
the interior surface of the disc perimeter portion, and the
lower surface of the disc, the annular channel being

dimensioned to receive the outwardly curled edging;
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whereby reception of the outwardly curled edging
within the annular channel facilitates interconnecting of

the 1id to the open-top cup.

22. The 1lid according to claim 21, wherein the lid 1is
composed of a fiberboard material with a polyethylene

coating thereon.

23. The container according to claim 21 wherein the
perimeter portion of the disc 1s heat sealed to the interior

gsurface of the rim.

24 . The container according to claim 21, wherein the

container has a non-circular cross-section.

25. The container according to claim 21, wherein the

rim has registered offset printing thereon.
SMART & BIGGAR
OTTAWA, CANADA

PATENT AGENTS



CA 02302178 2000-02-29

WO 99/15421 - PCT/US98/19548

1/8

FIG. 1

SUBSTITUTE SHEET (RULE 26)




~ CA 02302178 2000-02-29

WO 99/15421 PCT/US98/19548

FIG.2 2/8

23\

SUBSTITUTE SHEET (RULE 26)




CA 02302178 2000-02-29

WO 99/15421

FIG.4 31—
PRIOR ART \
Y. /S T 24
32
g1
40
FIG.5

N

o
N
Q
N
O

n

O
o
-

2

<
s
\
\
I

L.
A
N

_/

&)
N

NN NA YN
/v

O

Qo

8 )
O
[ L L LN

50
f 44
56 gs ~
52— 58
FIG.5A 59 28\

2
O

¢

\/

s
\
\

N
\8)
\‘

8)
N

o)
o

h o)

» & B
O
O

7277255

n
Q0

52 7

SUBSTITUTE SHEET (RULE 26)

S
N

PCT/US98/19548

L0
”’I”I/
Y >
N
O

/
;II
(




PCT/US98/19548

RS
A ean .
. o.\. o i vosed

o
o

|

SAARRARRBRRY
Iy rryyry,

N & N\ N\ ] '/..

28

ar

9)!
)

O
N

/zo

O
N

02302178 2000-02-29

CA

WO 99/15421

, ‘Jr
NS SN S S SN N

A
’
m
“
’
(
f
#
f
y
/
/
“
/
'
f
’
/
f
/
/
¢
/
/
’
y
/
/
f
[
/
/
/
'
f
/
/
/
f
/
f
f
'
’
’
f
!
¢
/
f
/
[
/
f
N
/
/
f
f
/
f
f
f
f
f
¢
/
/
1
y
#
“
/
/
‘
/
/
f
f
J
¢
/
§
/
1
’
/
f
4
/
f
f
/
'

\V

NN

N
o N
) O
L

\
\
X
%
¥
R
\
A
)
\
\
A
\
§
A
)
4
i
A
y
\
&
}
N
:
t
i
\
$
\
t
\
\
\
\
b
A
§
X
§
§
'
\
&
t
\
b
\
\
¥
>
\
3
\
)
A
\
\
\
N
'
|
\
)
|
\
\
\
\
L
%
¥
N
N
N
\
§
X
\
\
\
"
&

60

y
X
\
Y
\
§
§
\
\
)
\
'
L]
X
A
A
4

W

S,

N7

Aewmumummw

yr 7 2 g \‘.‘\.‘k

SUBSTITUTE SHEET (RULE 26)




CA 02302178 2000-02-29

WO 99/15421 ' PCT/US98/19548

SUBSTITUTE SHEET (RULE 26)




CA 02302178 2000-02-29

WO 99/15421 PCT/US98/19548

6/8

FIG.10

418

SUBSTITUTE SHEET (RULE 26)




CA 02302178 2000-02-29

WO 99/15421 PCT/US98/19548

SUBSTITUTE SHEET (RULE 26)




CA 02302178 2000-02-29

WO 99/15421 PCT/US98/19548

FIG.14 5/8

59

\N

1 ey
5
n

\
) N\ \ 42
70 ii‘ﬁ 44
i“s 50
30 ib\!& \\24
\

/%?

22
SUBSTITUTE SHEET (RULE 26)







	Page 1 - abstract
	Page 2 - abstract
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - claims
	Page 17 - claims
	Page 18 - claims
	Page 19 - claims
	Page 20 - claims
	Page 21 - drawings
	Page 22 - drawings
	Page 23 - drawings
	Page 24 - drawings
	Page 25 - drawings
	Page 26 - drawings
	Page 27 - drawings
	Page 28 - drawings
	Page 29 - abstract drawing

