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CONTAINER WITH INJECTION-MOLDED FEATURE
AND TOOL FOR FORMING CONTAINER
BACKGROUND OF THE DISCLOSURE
5 The present disclosure generally relates to composite constructs and, more
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particularly, the present invention relates to containers with injection-molded features.

BRIEF SUMMARY OF SOME ASPECTS OF THE DISCLOSURE

In one aspect, the disclosure is generally directed to a container comprising a
plurality of panels that extends at least partially around and at least partially defines a
cavity of the container. The plurality of panels comprises a base panel, at least one
side panel extending upwardly from the base panel, and at least one end panel
extending upwardly from the base panel. At least one corner is formed at a junction
between the side panel and end panel. A flange extends laterally outward from an
upper edge of at least one of the side panel, end panel, and corner. An injection-
molded structure extends along at least a portion of the flange. The injection-molded
structure includes a base portion adjacent the upper edge, a distal portion extending
laterally outward from the base portion to an edge of the injection-molded structure,
and an indentation in the distal portion extending along at least a portion of the flange
of the container.

In another aspect, the disclosure is generally directed to an apparatus for at
least partially forming a container from a blank. The container has a flange extending
around a top of the container. The apparatus comprises a female mold that includes a
cavity for at least partially receiving the blank. A male mold is operatively associated
with the female mold. The male mold is operable to move within the cavity to least
partially form the blank into the container. An injection cavity is respectively formed
between cooperating surfaces of the female mold and the male mold. The injection
cavity is for receiving material for forming an injection-molded structure extending
along at least a portion of the flange. A protrusion is on at least one of the cooperating
surfaces of the female mold and the male mold. The protrusion is for positioning the

flange prior to forming the injection-molded structure.
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In another aspect, the disclosure is generally directed to a method of
manufacturing a container. The method comprises closing a blank in a forming tool
so that the blank is formed into a container that is at least partially contained in the
closed forming tool, The forming tool comprises a female mold that includes a cavity
and a male mold opératively associate with the female mold. The female mold and
the male mold have respectively opposed cooperating surfaces that respectively form
an injection cavity. At least one of the cooperating surfaces has a protrusion. The
closing of the blank in the forming tool comprises engaging a first part of the male
mold against a portion of the blank, and thereafter, using at least the first part of the
male mold to at least partially force the portion of the blank into the cavity of the
female mold to partially form the container. The closing of the blank further
comprising closing the forming tool to form a flange of the container and engaging the
flange with the protrusion to force the flange against one of the cooperating surfaces.
The closing of the forming tool forms an injection cavity between the cooperating
surfaces. The method of manufacture further comprises forming an injection-molded
structure by flowing injection-molded material into the injection cavity.

In another aspect, the disclosure is generally directed to a container comprising
a base panel and at least one side panel extending upwardly from the base panel. The
base panel and at lcast one side panel at least partially define a cavity of the container.
A flange extends laterally outward from an upper edge of the at least one side panel.
An injection-molded structure extends along at least a portion of the flange. The
injection-molded structure includes a base portion adjacent the upper edge, a distal
portion extending laterally outward from the base portion to an edge of the injection-
molded structure, and an indentation in the distal portion extending along at least a
portion of the flange of the container.

In another aspect, the disclosure is generally directed to a container comprising
a base panel and at least one panel extending upwardly from the base panel. A flange
extends laterally outward from an upper edge of the at least one panel. An injection-
molded structure extends along at least a portion of the flange. The injection-molded
structure includes an indentation extending along at least a portion of the flange of the

container.
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In another aspect, the disclosure is generally directed to an apparatus for at
least partially forming a container from a blank. The apparatus comprises a female
mold and a male mold, each having respective cooperating surfaces for forming the
container from the blank, and an injection cavity for receiving material for forming an
injection-molded structure. A protrusion on at least one of the cooperating surfaces of
the female mold and the male mold is for positioning the blank prior to forming the
injection-molded structure.

In another aspect, the disclosure is generally directed to a method of
manufacturing a container. The method comprises closing a blank in a forming tool
so that the blank is formed into a container that is at least partially contained in the
closed forming tool. The forming tool comprises a female mold and a male mold
operatively associate with the female mold. The female mold and the male mold have
cooperating surfaces that respectively form an injection cavity. At least one of the
cooperating surfaces has a protrusion. The method of manufacture further comprises
forming an injection-molded structure by flowing injection-molded material into the
injection cavity. _ | _

According to common practice, the various features of the drawings discussed
below are not necessarily drawn to scale. Dimensions of various features and
elements in the drawings may be expanded or reduced to more clearly illustrate the

embodiments of the invention.

BRIEF DESCRIPTION OF THE DRAWINGS

In the following, reference is made to the accompanying drawings that are
listed below. The drawings illustrate exemplary embodiments of the present
invention, and they are not necessarily drawn to scale.

Fig. 1 is a bottom perspective view of container in accordance with one
exemplary embodiment of the present invention.

Fig, 2 is a detail view of a portion of the container.

Fig. 3 is a perspective of a partial cross-section of the container taken along the
plane including line 3-3 of Fig. 1.

Fig. 4 is a portion of Fig. 3 shown in cross-section.
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Fig. 5 is a schematic cross-sectional view of a mold assembly in a closed
configuration.

Fig. 6 is an enlarged portion of Fig. 5.

Fig. 7 is a top plan view of a female mold of the mold assembly.

Fig. 8 is an enlarged portion of Fig. 7.

Fig, 9 is a view similar to Fig. 6 but with the container shown in the tool.

Fig. 10 is a view similar to Fig. 9 but with an injection-molded structure

formed in the mold assembly.

DETAILED DESCRIPTION OF EXEMPLARY EMBODIMENTS

In the following, exemplary embodiments of the present invention are
described in greater detail with reference to the above-mentioned drawings, in which
like numerals refer to like parts throughout the several views.

Fig. | illustrates a construct, namely a container 2, that can be formed from a
generally flat blank (not shown), in accordance with one exemplary embodiment of
the present invention. As best understood with reference to Fig. 1, the container 2
comprises a base panel 24, two side panels 26, 28 respectively upwardly folded
relative to the base panel, and two end panels 30, 32 upwardly folded relative to the
base panel. In the illustrated embodiment, the container 2 is generally a tray having an
open top 5 and four rounded corners 4, 6, 8, 10 at respective junctions between the
side panels 26, 28 and end panels 30, 32. The base panel 24, side panels 26, 28, end
panels 30, 32, and rounded corners 4, 6, 8, 10 form a cavity 9 (Fig. 3) for receiving a
food product or other substance.

In the illustrated embodiment, the container 2 and cavity 9 formed therein are
generally rectangular. The contaiher 2 may be other shapes (e.g. circular) without
departing from the invention. Furthermore, the corners 4, 6, 8, 10 of the illustrated
embodiment are formed corners that are press-formed during formation of the
container 2. The container 2 may have corners that are otherwise formed. For
example, one or more of the corners 4, 6, 8, 10 may be formed as overlapping corners

such as is described in co-assigned U.S. Patent Application No. 11/715,718, filed
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March 8, 2007 (“the ‘718 application™), the entire contents of which is incorporated
by reference herein for all purposes.

In the illustrated embodiment, the container 2 includes a flange 36 formed at
the upper edges of the side panels 26, 28, end panels 30, 32, and corners 4, 6, 8, 10.
The flange 36 extends laterally outward from respective upper edges of the side panels
26, 28, end panels 30, 32, and corners 4, 6, 8, 10 to form a top edge of the container.
During formation of the container 2 from a flat blank, the paperboard can overlap at
the corners 4, 6, 8, 10 so as to cause the accumulation of excess paperboard into folds
or pleats (not shown) which are then compressed when the container is further
formed. In the illustrated embodiment, the pleats allow portions of the paperboard
material to overlap and bend during the forming process to form the desired curved
shape of the corners 4, 6, 8, 10. |

In one embodiment, the container 2 includes an injection-molded structure 38
extending around the perimeter of the container on the underside of the flange 36.
The structure 38 is typically constructed of polymeric material; however, the structure
can also be constructed of other types of materials. In the illustrated embodiment, the
structure 38 extends around the perimeter of the container 2 and increases the rigidity
of the container. As shown in Figs. 3 and 4, the structure 38 includes a base portion
40 adjacent the upper edges of the side panels 26, 28 (or end panels 30, 32) and a
distal portion 42 extending laterally outward from the base portion. In one
embodiment, the base portion 40 has a maximum thickness T1 (Fig. 4) that is greater
than the maximum thickness T2 of the distal portion 42. In the illustrated
embodiment, the distal portion 42 extends laterally outward to a lateral edge 43 of the
injection-molded structure 38. The lateral edge 43 of the structure 38 generally
coincides with the lateral edge 44 of the flange 36. In other embodiments, the distal
portion 42 of the injection-molded structure 38 can extend laterally outward beyond
the edge 44 of the flange 36 or the distal portion could partially extend to a location
that is laterally inward of the free edge of the flange such that the flange extends
beyond the edge of the injection-molded structure 38 .

In portions of the structure 38 generally corresponding to the perimeters of the

corners 4, 6, 8, 10 of the container 2, the distal portion 42 includes an indentation 46.
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In the illustrated embodiment, each indentation 46 is laterally spaced inward from the
edge 44 of the flange 36 (and the edge 43 of injection-molded structure 38) and is
laterally spaced outward from the base portion 40 of the injection-molded structure.
As shown in Fig. 1, each indentation 46 is an elongate groove and respectively
extends around a portion of the perimeter of the container 2. In the illustrated
embodiment, each indentation 46 generally corresponds to the corners 4, 6, 8, 10 and
partially extends into portions of the perimeter corresponding to one of the side panels
26, 28 and end panels 30, 32, The indentations 46 may be otherwise shaped, arranged,
and/or located without departing from the invention. Further, the container 2 can have
more or less than four indentations 46 (e.g., a single indentation extending around the
perimeter of the container) without departing from the invention.

The container 2 can be formed from a laminate that includes more than one
layer, but alternatively the laminate can be replaced with a single ply of material, such
as, but not limited to, paperboard, cardboard, paper or a polymeric sheet. In
accordance with the exemplary embodiments of the present invention, the laminate
can includes a polymer film or an extruded polymer coating that is supported by, and
secured to, a substrate that can be in the form of cardboard, paperboard or any other
suitable material. Alternatively, the paperboard and polymer film can be replaced
with any other suitable materials, for example such that the substrate of the present
invention is not limited to paperboard or the like. Nonetheless and in accordance with
the exemplary embodiments, the substrate typically is & clay-coated paperboard. As
should be apparent, the paperboard can be more generally characterized as a substrate,
and a suitable substrate can include paperboard with or without typical supplemental
materials, such as coatings that can include clay coatings, colorants, indicia and the
like. Further, the container 2 can include other materials, laminates, substrates, etc.
such as the materials disclosed in the ‘718 application, the entire contents of which is
incorporated by reference herein for all purposes. The container 2 can include
microwave energy interactive material such as the microwave interactive material
described in the ‘718 application. The container 2 may include other microwave

energy interactive materials or other materials without departing from the invention.
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An acceptable method for manufacturing the container will be discussed in
greater detail below (e.g., with reference to a mold assembly 130 shown in Fig. 5 and
7). Nonetheless, some aspects associated with an exemplary method of manufacturing
the container 2 are illustrated in Fig. 1 and will, therefore, now be briefly discussed
with reference to Fig. 1. Minor imperfections 56 in the injection-molded structure 38
result from the structure being manufactured from molding material, namely
polymeric material, that is injected into a mold. That is, the imperfections 56 located
at ends of the container 2 correspond to locations where the liquid molding material is
injected (e.g., via valve gates 210 shown in Fig, 7).

In accordance with one embodiment, flow of the fluid molding material is
controlled in a manner that seeks to keep the material contained to the underside of
the flange of the container. The arrows Al, A2 drawn onto the structure 38 in Fig. 2
schematically illustrate the directions in which some of the fluid molding material
flows to form the structure. As will be discussed in more detail herein, the longer
arrows Al generally indicate the flow of injection molding material forming the base
portion 40 of the structure 38 and the shorter arrows A2 generally indicate the flow of
injection molding material forming the distal portion 42 of the structure. The arrows
Al are longer than the arrows A2 to indicate that the flow rate of injection molding
material forming the base portion 40 is generally greater than the flow rate of injection
molding material forming the distal portion 42 of the structure 38. The structure 38
may be formed by other flow patterns and flow rates without departing from the
invention.

In accordance with other embodiments, different techniques can be used to
form the injection-molded structure 38. As one example, the contéiner can be formed
frdm a blank having moveable end panels and side panels that have overlapping edges
as discussed in the ‘178 application. Further, a single injection point could be used to
inject fluid molding material into the mold assembly (e.g., mold assembly 130), or
more than two injection points can be used.

Figs. 5-10 schematically illustrates a forming tool (e.g., mold assembly 130)
that can be used in the manufacture of the container, in accordance with the illustrated

embodiment. The mold assembly 130 is in a closed configuration in Fig. 5, and it
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includes a male mold 132 and a female mold 134. As shown in Fig. 7, the female
mold 134 includes a cavity 133 that is generally shaped to correspond with the shape
of the container 2. In the illustrated embodiment, the cavity 133 includes two
opposed, inclined side walls 65, 67, two opposed, inclined end walls 69, 71, and four
corners 74, 76, 78, 80 respectively positioned at the junctions of the side walls and
end walls. In the illustrated embodiment, the male mold 132 is shaped to generally
correspond to the shape of the cavity 133 to form the container 2 when a generally flat
blank is pressed into the cavity. The male mold 132 and/or the female mold 134 may
be otherwise shaped and/or arranged without departing from the invention.

As shown in Fig. 5, in the illustrated embodiment, the male mold 132 includes
an outer mold 136 to which a nose unit 138 is mounted. The nose unit 138 may be
moveably mounted to the outer mold 136, the nose unit may be fixedly attached to the
outer nose, or the nose unit and outer mold may be a single piece without departing
from the invention. In the illustrated embodiment, the nose unit 138 includes a first
part 140 received in a cavity 142 of the outer mold 136 and a second part 144 forming
the distal end of the nose unit. The second part 144 of the nose unit 138 can be
moveably attached to the first part 140 or the second part can be fixedly attached to
the first part without departing from the invention. Further, the nose unit 138 may be
a single part without departing from the invention.

As shown in Fig. 6, the outer mold 136 includes a lower surface 152 adjacent
the cavity 142 including a radially outer surface 154 and a radially inner surface 156
adjacent the cavity. The radially outer surface 154 is for contacting the female mold
134 in the closed position of the mold assembly 130. The radially inner surface 156 is
for receiving the flange 36 when the container 2 is formed in the mold assembly 130.

In the illustrated embodiment, the first part 140 of the nose unit 138 includes
an angled external surface 158 extending upward from the second part 144. An upper

portion of the external surface 158 includes a rounded corner 160 adjacent the radially

.inner surface 156 of the outer mold 136. The second part 144 of the nose unit 138 has

a flat external surface 166 at the distal end of the nose unit and an angled external.
surface 168 extending up from the flat surface. In the illustrated embodiment, the

external surface 168 of the second part 144 is angled approximately the same angle as
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the external surface 158 of the first part 140 so that the adjacent surfaces form a
substantially continuous forming surface of the male mold 132. The external surface
158 of the first part 140 of the nose unit 138 and the external surface 168 of the
second part 144 are for forming the sidewalls 26, 28 and end walls 30, 32 of the
container 2 when the container is formed in the mold asserhbly 130. The flat external
surface 166 of the nose unit 138 is for forming the base panel 24 of the container 2
when the container is. formed in the mold assembly 130. The male mold 132 may
have other surfaces for forming the container 2 and may be otherwise shaped and/or
arranged without departing from the invention.

In the illustrated embodiment, the female mold 134 includes an outer mold
170 and an inner mold 174. In one embodiment, the inner mold 174 is moveably
mounted within a cavity 176 of the outer mold 170. Alternatively, the inner mold 174
can be fixedly attached to the outer mold 170, or the outer mold and inner mold may
be combined to form a one-piece female mold without departing from the invention.
The inner mold 174 includes a substantially flat bottom surface 167 and an angled
surface 169 extending up from the bottom surface. The outer mold 170 includes an
angled surface 171 extending up from the angled surface 169 when the mold assembly
130 is positioned as shown in Fig. 5 (e.g., when the inner mold 174 is fully seated in
the cavity 176 of the outer mold). In the illustrated embodiment, the angled surface
169 of the outer mold 170 is angled approximately the same angle relative to the
bottom surface 167 aé the surface 171 of the outer mold 170 so that the adjacent
surfaces form a substantially continuous forming surface of the female mold 134. The
bottom surface 167 and angled surfaces 169, 171 as least partially form the cavity 133
of the female mold 134. The angled surface formed by the surfaces 169, 171 of the
inner and outer molds 174, 170 are generally parallel and spaced apart from the
external surface formed by the surfaces 158, 168 of the male mold 132 in the closed
position of the mold assembiy 130 (e.g., fully inserted position of Fig, 5).

As shown in Fig. 6, the outer mold 170 has an upper surface 178 that includes
a radially outer surface 180 at the laterally outer portion of the mold for contacting the
radially outer surface 154 of the male mold 132 in the closed position of the mold

assembly 130. The upper surface 178 has a first shoulder 182 adjacent to and spaced
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laterally inward from the radially outer surface 180. The upper surface 178 has a
second shoulder 184 adjacent to and spaced laterally inward from the first shoulder
182. In the illustrated embodiment, the upper surface 178 is shaped so that the
radially outer surface 180 is the highest surface, the first shoulder 182 is recessed
from the radially outer surface and is located intermediate the radially outer surface
and second shoulder 184, and the second shoulder 184 is recessed from the first
shoulder 182. In the illustrated embodiment, the first shoulder 182 includes four
protrusions 186 (one of which is shown in Fig. 6) extending around a respective
corer 74, 76, 78, 80 (Figs. 7 and 8) of the female mold 134. The protrusions 186 are
for positioning the flange 36 of the container 2 against the surface 156 of the male
mold 132 when the container is formed in the mold assembly 130. The protrusions
186 press the flange 36 against the surface 156 and form a respective indentation 46 in
the injection-molded structure 38 of the container 2. In the illustrated embodiment the
protrusions 186 are rounded and have a lateral width W1 less than the lateral width
W2 of the first shoulder 182, '

As shown in Fig. 6, the first shoulder 182 and second shoulder 184 of the
female mold 134 are spaced apart from the surface 156 of the male mold 132 to form
an injection cavity 200 when the male mold is fully inserted into the female mold. In
the illustrated embodiment, the adjacent first shoulder 182 and second shoulder 184 of
the female mold 134 form a first surface, and the surface 156 and the rounded corner
160 of the external surface 158 of the male mold 134 form a second surface, the first
and second surfaces being cooperating surfaces that form the injection cavity 200.
The injection cavity 200 includes a laterally outer portion 202 in the space between
the first shoulder 182 of the female mold and the surface 156 of the male mold. The
injection cavity 200 includes a laterally inner portion 204 in the space between the
second shoulder 184 of the female mold 134 and a portion of the surface 156 and a
portion of the upper surface 158 of the male mold including the rounded corner 160.
In the illustrated embodiment the inner portion 204 of the injection cavity 200 has a
maximum height H1 greater than a maximum height H2 of the outer portion 202 of
the cavity. The larger size and cross-sectional area of the inner portion 204 of the

cavity 200 causes injection-molded material to flow more rapidly at the inner portion

10
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of the cavity so that the inner portion forms an advanced-flow section of the injection
cavity 200, The smaller size and cross-sectional area of the outer portion 202 of the
cavity 200 causes injection-molded material to flow less rapidly than the injection
molded material in the inner portion 204 of the cavity so that the outer portion of the
cavity forms a delayed-flow section.

When the structure 28 is formed, the injection-molding material will form a
flow-front in the advanced flow section 204 of the injection cavity 200 that advances
from the valve gate 210 around the perimeter of the container 2 more rapidly than a
tlow-front formed in the delayed flow section 202 of the injection cavity. As noted
above and illustrated in Fig. 2, the flow of injection-molding material in the advanced-
flow section 204 is generally indicated by the arrows Al, and the flow of injection-
molding material in the delayed-flow section 202 is generally indicated by the arrows
A2. The more rapid flow of the injection-molded material in the advanced-flow
section 204 of the cavity 200 assists in preventing the flow of injection-molding
material onto the top surface of the flange 36 by holding the flange against the surface
156 of the male mold 132 prior to injection-molded material flowing into the delayed-
flow section 202 of the cavity. In accordance with the embodiment shown in the
drawings, the protrusioﬁs 186 initially press and hold the flange 36 against the surface
156 prior to the flow of injection-molded material into the delayed-flow section. The
flow of injection-molding material in the advanced-flow section 204 supplemenfs the
holding features of the protrusions 186. Because the flange 36 of the container 2 of
the illustrated embodiment is initially pressed against the male mold 132, injection
molded material is generally/typically prevented from flowing between the top surface
of the flange and the surface 156 of the male mold. In this way, the injection-molding
material is substantially contained to the underside of the flange 36 and the upper
surface of the flange remains substantially free of injection-molded material when the
structure 38 is formed. Alternatively, the injection cavity 200 could be otherwise
shaped to allow injection molded material to at least partially contact the lateral edge
44 of the flange 36 and/or to partially contact the upper surface of the flange.

In one embodiment, the height H1 of the inner portion 204 of the injection
cavity 200 is at least approximately 0.08 inch (2.0 mm) and the height H2 of the outer

11
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portion 202 of the cavity is at least approximately 0.04 inch (1.0 mm). The protrusion
186 may have a height H3 of at least approximately 0.02 inch (0.5 mm) and a width
W1 of at least approximately 0.045 inch (1.1 mm). The first shoulder 182 of the
surface 178 of the female mold may have a width W2 of at least approximately 0.15
inch (3.8 mm). The base portion 40 of the structure 38 may have a thickness T1 of at
least approximately 0.07 inches (1.8 mm) and the distal portion 42 of the structure 38
may have a thickness T2 of at least approximately 0.03 inches (0.8 mm). The
dimensional information presented herein is intended to be illustrative of exemplary
embodiments of the invention and is not intended to limit the scope of the invention.

The blank 212 is initially larger than the cavity 133 and has marginal portions
extending outward beyond the cavity. The mold assembly 130 can include one or
more clamp rings (not shown) that assist in the collection of the folds or pleats in the
corners of the blank 212, corresponding with the comers 4, 6, 8, 10 of the container
formed from the blank, as the flat blank is formed into a three-dimensional container.
The clamp rings help guide the blank 312 into the cavity 133. The clamp rings can be
actuated simultaneously with actuation of the male and/or female mold 132, 134 by
operating actuators operatively attached to the clamp rings to apply compression force
against the marginal portions of the blank 212 during formation of the blank into the
container, _

An exemplary method of forming the container 2 using the mold assembly 130
and a blank 212 (Fig. 9) is described in the following. In an initial step, the blank 212
is positioned on the female mold 134 and is press-formed into the container 2 by
closing the male mold 130 such that the male mold is at least partially received in the
cavity 133 of the female mold. Alternatively, the female mold 134 could be moved
relative to the male mold 132 without departing from this invention. As shown in Fig.
9, the outer portion of the blank 212 corresponding to the flange portion 36 of the
container 2 is held against the surface 156 of the male mold 132 by the protrusion 186
on the first shoulder 182 of the female mold 134 as the blank is press-formed by the
engagement of the male mold and the female mold. As a result, the blank 212 is in an
erected state within the cavity 133 of the mold assembly 130 when the mold assembly
130 achieves the fully closed configuration partially illustrated in Fig. 9.

12



WO 2009/145950 PCT/US2009/035986

10

15

20

25

30

In the fully closed configuration of the mold assembly 130 shown in Fig. 9, the
injection cavity 200 is shaped to define the advanced-flow section 204 and delayed-
flow section 202, which are for having a injection-molding material (e.g., fluid
polymeric material) flow therein. These channels 202, 204 at least generally
correspond to the shape of the injection-molded structure 38, although at least some of
the channels expand during the injection molding due to movement of respective
portions of the blank while the molding material flows within the channels. As shown
in Fig. 10, the base portion 40 of the structure 38 is formed in the advanced-flow
section 204 of the injection cavity 200 and the distal portion 42 is formed in the
delayed-flow section 202 of the injection cavity. The indentation 46 in the structure
38 is formed by the protrusion 186 in the delayed-flow section 202 that prevents the
flow of injection molding material in the space corresponding to the protrusion.

In one example, the liquid molding material is a polymer that is injected into
the closed mold assembly 130 via the ports 210 at respective ends of the mold
assembly, with the injected polymer being at a temperature of about 500 degrees
Fahrenheit (260 degrees Celsius) and a pressure of approximately 2000 Ib/in? (141
Kg/em?). The injection temperature and pressure may depend upon the polymer that
is injected, and a wide variety of polymers, temperatures and pressures are within the
scope of the present invention. For example and not for the purpose of limiting the
scope of the present invention, suitable polymers for being injected may be
polypropylene, nylon and polyethylene terephthalate (PET). In one example, the
liquid molding material is polypropylene that is injected into the closed mold
assembly 130 via the ports 210, with the injected polypropylene being at a
temperature of about 450 degrees Fahrenheit (232 degrees Celsius) and a pressure of
approximately 1750 Ib/in® (123 Kg/em®). The polymeric liquid molding material that

is injected into the closed mold assembly 130 via the ports 210 may include one or

more additives, such as short glass fibers. Impregnating the polymeric liquid molding
material with short glass fibers can help to advantageously control / minimize
shrinkage of the solidifying polymeric material. The polymeric liquid molding
material may include about 30% glass fibers by weight, although other amounts and

other additives are also within the scope of the present invention.
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After the liquid injection-molding material solidifies so that the container 2 is
formed within the mold assembly 130 (Fig. 10), the mold assembly is opened and the
container is removed. Thereafter, the mold assembly 130 can be used to manufacture
another container,

In accordance with one embodiment, after the container 2 is formed, food can
be placed in the container’s cavity 9, and then the cavity can be closed such as in a
leakproof manner (e.g., with a cover in the form of a polymeric overwrap that can be
heat sealed or otherwise attached to the flange 36, or by other closing arrangements
and materials).  Alternatively, the container can be closed with lids made of
paperboard, foil or any other suitable material. A variety of mechanisms for closing
the opening of the container, such as in a leakproof or nonleakproof manner, are
within the scope of the present invention.

In one aspect, for example, where a rigid or semi-rigid construct is to be
formed, all or a portion of the container 2 may be formed at least partially from a
paperboard material, which may be cut into a blank prior to use in the construct. For
example, the container 2 may be formed from paperboard having a basis weight of
from about 60 to about 330 lbs/ream, (about 27 to about 148 Kg/ream wherein a ream
equals 3,000 ft* or 279 m?), for example, from about 80 to about 140 Ibs/ream (about
36 Kg/ream to about 63 Kg/ream). The paperboard generally may have a thickness of

from about 6 to about 30 mils, for example, from about 12 to about 28 mils. In one

| particular example, the paperboard has a thickness of about 12 mils. Any suitable

paperboard may be used, for example, a solid bleached or solid unbleached sulfate
board, such as SUS® board, commercially available from Graphic Packaging
International. |

In another aspect, where a more flexible construct is to be formed, the
container may comprise a paper or paper-based material generally having a basis
weight of from about 15 to about 60 lbs/ream (about 6.75 Kg/ream to about 27
Kg/ream), for example, from about 20 to about 40 1bs/ream (about 9 Kg/ream to about
18 Kg/ream). In one particular example, the paper has a basis weight of about 25
Ibs/ream (about 11 Kg/ream).

14
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Optionally, one or more portions of the blank or other constructs described
herein or contemplated hereby may be coated with varnish, clay, or other materials,
cither alone or in combination. The coating may then be printed over with product
advertising or other information or images. The blanks or other constructs also may
be selectively coated and/or printed so that less than the entire surface area of the
blank or substantially the entire surface area of the blank may be coated and/or
printed.

The foregoing description illustrates and describes various embodiments of the
disclosure. As various changes could be made in the above construction, it is intended
that all matter contained in the above description or shown in the accompanying
drawings shall be interpreted as illustrative and not in a limiting sense. Furthermore,
various modifications, combinations, and alterations, etc., of the above-described
embodiments are within the scope of the claims. Additionally, the disclosure shows
and describes only selected embodiments, but various other combinations,
modifications, and environments are within the scope of the claims, commensurate
with the above teachings, and/or within the skill or knowledge of the relevant art.
Furthermore, certain features and characteristics of each embodiment may be
selectively interchanged and applied to other illustrated and non-illustrated

embodiments without departing from the scope of the disclosure.
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WHAT IS CLAIMED IS;

1. A container comprising:

a plui'ality of panels that extends at least partially around and at least partially
defines a cavity of the container, wherein the plurality of panels comprises a base
panel, at least one side panel extending upwardly from the base panel, and at least one
end panel extending upwardly from the base panel,

at least one corner formed at a junction between the side panel and end panel;

a flange extending laterally outward from an upper edge of at least one of the
side panel, end panel, and corner,

an injection-molded structure extending along at least a portion of the flange,
the injection-molded structure includes a base portion adjacent the upper edge, a distal
portion extending laterally outward from the base portion to an edge of the injection-
molded structure, and an indentation in the distal portion extending along at least a

portion of the flange of the container,

2. The container of claim 1 wherein the indentation extends around a portion

of a perimeter of the container corresponding to corner.

3. The container of claim 1 wherein the injection-molded structure extends

around a perimeter of the container.

4. The container of claim 1 wherein the base portion has a first thickness and
the distal portion has a second thickness, the first thickness being greater than the

second thickness.
5. The container of claim 1 wherein the distal portion extends laterally

outward from the base portion to an edge, the edge of the distal portion generally

corresponding with a lateral edge of the flange.
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6. The container of claim 2 wherein the indentation partially extends into

portions of the perimeter respectively corresponding to the side wall and the end wall.

7. The container of claim 1 wherein the at least one side panel comprises two
side panels, the at least one end panel comprises two end panels, and the corner

includes four corners between respectively adjacent side panels and end panels.

8. The container of claim 7 wherein the indentation includes four indentations
in a portion of the structure respectively extending around a portion of a perimeter of

the container at a respective corner of the container.

9. The container of claim 1 wherein the base portion is in contact with the

upper edge of the at least one of the side panel and end panel.

10. The container of claim 1 wherein the base portion has a greater cross-

sectional area than the distal portion.

11. An apparatus for at least partially.forming a container from a blank, the
container having a flange extending around a top of the container, the apparatus
comprising:

a female mold that includes a cavity for at least partially receiving the blank;

a male mold operatively associated with the female mold, the male mold being
operable to move within the cavity to least partially form the blank into the container;

an injection cavity respectively formed between cooperating surfaces of the
female mold and the male mold, the injection cavity being for receiving material for
forming an injection-molded structure extending along at least a portion of the flange;
and

a protrusion on at least one of the cooperating surfaces of the female mold and
the male mold, the protrusion being for positioning the flange prior to forming the

injection-molded structure.
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12. The apparatus of claim 11 wherein the at least one cooperating surface
includes a first shoulder including a laterally outer portion of the surface and a second
shoulder including a laterally inner portion of the surface, the protrusion being formed

on the first shoulder.

13. The apparatus of claim 12 wherein the protrusion is formed on the female
mold for positioning the flange against the cooperating surface of the male mold when

the blank is formed into the container.

14. The apparatus of claim 13 wherein the first shoulder is spaced apart from

the cooperating surface of the male mold a smaller distance than the second shoulder.

15. The apparatus of claim 14 wherein the injection cavity comprises an
advanced-flow section between the first shoulder and the cooperating surface of the
male mold and a delayed-flow section between the second shoulder and the

cooperating surface of the male mold.

16. The apparatus of claim 15 wherein the protrusion divides the delayed-flow
section of the tool into a first portion adjacent the advanced-flow section and a second

portion adjacent a lateral edge of the flange.

17. The apparatus of claim 15 wherein the advanced-flow section has a greater

cross-sectional area than the delayed-flow section.

18. A method of manufacturing a container, the method comprising:

closing a blank in a forming tool so that the blank is formed into a container
that is at [east partially contained in the closed forming tool, wherein the forming tool
comprises a female mold that includes a cavity and a male mold operatively associate
with the female mold, the female mold and the male mold having respectively

opposed cooperating surfaces that respectively form an injection cavity, at least one of
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the cooperating surfaces has a protrusion, and the closing of the blank in the forming
tool comprises
engaging a first part of the male mold against a portion of the blank,
thereafter using at least the first part of the male mold to at least
partially force the portion of the blank into the cavity of the female mold to partially
form the container, '
closing the forming tool to form a flange of the container, and
engaging the flange with the protrusion to force the flange against one
of the cooperating surfaces, the closing of the forming tool forming an
injection cavity between the cooperating surfaces, and
forming an injection-molded structure by introducing injection-molded

material into the injection cavity.

19. The method of claim 18 wherein the injection cavity comprises an

advanced-flow section and a delayed-flow section.

20. The method of claim 19 wherein forming the injection-molded structure
comprises flowing material into the advanced-flow section and thereafter flowing

material into the delayed flow section.

21, The method of claim 20 wherein the protrusion is in the delayed-flow
section of the cavity and forming the injection-molded structure comprises forming an
indentation in the injection molded structure, the indentation corresponding with the

location of the protrusion in the cavity.

22, The method of claim 20 wherein the advanced-flow section has a greater

cross-sectional area than a cross-sectional area of the delayed flow section.
23. The method of claim 20 wherein engaging the flange with the protrusion

seals the flange against the cooperating surface to substantially prevent the flow of

injecting material between the cooperating surface of the male mold and the flange.
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24. The method of claim 23 wherein the flowing of material into the
advanced-flow section assists in sealing the flange against the cooperating surface of

the male mold.

25. A container comprising:

a base panel and at least one side panel extending upwardly from the base
panel, the base panel and at least one side panel at least paﬁially defining a cavity of
the container;

a flange extending laterally outward from an upper edge of the at least one side
panel;

an injection-molded structure extending along at least a portion of the flange,
the injection-molded structure includes a base portion adjacent the upper edge, a distal
portion extending laterally outward from the base portion to an edge of the injection-
molded structure, and an indentation in the distal portion extending along at least a

portion of the flange of the container.

26. The container of claim 25 wherein the injection-molded structure extends

around a perimeter of the container.
27. The container of claim 25 wherein the base portion has a first thickness
and the distal portion has a second thickness, the first thickness being greater than the

second thickness,

28. The container of claim 25 wherein the edge of the injection-moided

structure generally corresponds with a lateral edge of the flange.

29. The container of claim 25 wherein the base portion contacts a Junction of

the at least one side panel and the flange.
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30. The container of claim 25 wherein the base portion has a cross-sectional

area greater than a cross-sectional area of the distal portion.
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