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MULTI-COMPONENT PACKAGING SYSTEM AND APPARATUS

This application is being filed on 29 February 2008, as a PCT International
Patent application in the name of ConAgra Foods RDM, Inc., a U.S. national
corporation, applicant for the designation of all countries except the US, and
Catherine M. Shapiro, Corey L. Berends, Brian M. Degner, Jess C. Sweley,
Stephanie L. Bills, Christopher M. Branda, Kim M. Folta, Robert Kim, Sue Lay,
Pamela A. Poulis, Jesse Jay Spungin and Katie M. Bartholomew, citizens of the
U.S,, Lynda A. Deakin, citizen of the United Kingdom, Todd T.S. Holscher and
Grace J. Hwang, citizens of the U.S., Mark M. Kavanagh, citizen of Canada,
Michelle S.K. Lee, Adam Mack, Eleanor D. Morgan, Jon W. Smith and Dave C.
Thompson, citizens of the U.S., Gabriel M. Trionfi, citizen of Canada, and Ana T.
Yuan Chang, citizen of the U.S., applicants for the designation of the US only, and
claims priority to U.S. Provisional Patent Application Serial No. 60/904,765, filed
March 2, 2007,

BACKGROUND

Since the development of the microwave oven, there has been a continuing
consumer desire for microwave ready packaged meals. However, consumers desire
packaged meals that are convenient to use, cooked evenly by the microwave, and
taste like homemade food. Consumers additionally desire the packaged meals to be

efficient and economic in use.

SUMMARY

An aspect of the present disclosure relates to a multi-component packaging
system including a lower containing assembly, an upper containing assembly, and a

COVer.

Another aspect of the present disclosure relates to a multi-component
packaging system including a lower containing assembly, an upper containing
assembly, and a cover. The lower containing assembly defines an interior cavity that

is adapted to receive a first food component. The upper containing assembly defines
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an nterior that 1s adapted to receive a second food component. The upper
containing assembly 1s adapted for engagement with the lower containing assembly.
The cover is engaged with at least one of the lower containing assembly and the
upper containing assembly. The cover includes a passage portion that defines a
plurality of apertures.

Another aspect of the present disclosure relates to a multi-component
packaging system having a base container, a tray, and a cover. The base container
detines an interior cavity in which a first food component is disposed. The tray is
disposed within the interior cavity of the base container and is selectively removable
from the interior cavity. The tray defines an interior in which a second food
component 1s disposed. The cover is releasably engaged with the base container.
The cover includes a passage portion defining a plurality of apertures.

Another aspect of the present disclosure relates to a microwavable container
system including a base container and a cover. The base container defines an
interior cavity having an interior volume. The interior cavity is adapted to receive a
first food component and a fluid. The cover is selectively engaged with the base
container and includes a passage portion and a containment wall extending upwardly
from a top surface of the cover. The containment wall defines a volume for retaining
fluid that passes through the passage portion during cooking. The cover further
includes a surface tension breakage feature for disrupting the surface tension of the
fluid 1n the interior cavity of the base container during cooking.

Another aspect of the present disclosure relates to a cover for a microwavable
container. The cover includes a top surface having a brim portion and a bottom
surface oppositely disposed from the top surface. The bottom surface is adapted for
engagement with a base container. A containment wall extends upwardly from the
top surface, the containment wall defines a cavity having a plurality of fluid
passages. The cavity defines a volume that is adapted to retain fluid that passes
through the plurality of fluid passages during heating.

Another aspect of the present disclosure relates to a container assembly for a
microwavable food product. The container assembly includes a base container and a
cover. The base container defines an interior cavity with an inner volume. The

2
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cover 1s adapted for engagement with the base container and includes a top surface
having a brim portion and an oppositely disposed bottom surface. The bottom
surface is adapted for engagement with the base container. A plurality of fluid
passages 1s disposed on the cover. A containment wall extends upwardly from the
top surface and surrounds the plurality of fluid passages. The containment wall
defines a cavity above the top surface having a volume that is adapted to retain fluid
that passes through the plurality of fluid passages from the interior of the cavity of
the base container during heating.

It will be understood that the term “fluid” as used in the present disclosure is
not limited to liquids, but rather includes liquids, gases, and vapors.

This Summary is provided to introduce a selection of concepts in a simplified
form that are further described below in the Detailed Description. This Summary is
not intended to 1dentify key features or essential features of the claimed subject

matter, nor 1s 1t intended to be used to limit the scope of the claimed subject matter.

DRAWINGS

FIG. 1A 1s a perspective view of a multi-component packaging system
having teatures that are examples of aspects in accordance with the principles of the
present disclosure.

FIG. 1B 1s a perspective view of the multi-component packaging system of
FIG. 1A with an upper containing assembly removed from the lower containing
assembly.

FIG. 2A 1s a perspective view of an alternate example of a multi-component
packaging system having features that are examples of aspects in accordance with
the principles of the present disclosure.

FIG. 2B 1s a perspective view of the multi-component packaging assembly of
FIG. 2A with a multi-functional layer partially removed.

FIG. 3A 1s a perspective view of an alternate example of the multi-
component packaging system of FIG. 2A.

FIG. 3B 1s an exploded perspective view of the multi-component packaging

system of FIG. 3A.
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FIG. 4 1s a perspective view of a multi-compartment containing assembly
having features that are examples of aspects in accordance with the principles of the
present disclosure.

FIG. 5 1s a perspective view of an alternate example of the multi-
compartment containing assembly of FIG. 4.

FIG. 6 1s a perspective view of an alternate example of the multi-
compartment containing assembly of FIG. 4 having a multi-functional layer.

FIG. 7 1s a perspective view of an alternate example of the multi-
compartment containing assembly of FIG. 4.

FIG. 8 1s a perspective view of an alternate example of the multi-
compartment containing assembly of FIG. 6.

FIG. 9 1s a perspective view of an alternate example of the multi-component
packaging system of FIG. 1A having an exterior packaging.

FIG. 10 1s a perspective view of an assembled alternate example of multi-
component packaging system of FIG. 1A.

FIG. 11 1s a perspective view of an assembled alternate example of multi-
component packaging system of FIG. 1A.

FIG. 12 1s a perspective view of an assembled alternate example of multi-
component packaging system of FIG. 1A.

FIG. 13 1s a perspective view of an assembled alternate example of multi-
component packaging system of FIG. 1A.

FIG. 14 1s a perspective view of an assembled alternate example of multi-
component packaging system of FIG. 1A.

FIG. 15 1s a perspective view of a container suitable for use with the multi-
compartment containing assembly of FIG. 6.

FIG. 16 1s a perspective view of an alternate example of the container of FIG.

15.

FIG. 17 1s a perspective view of an alternate example of the container of FIG.
15.

FI1G. 18 1s a perspective view of an alternate example of the container of FIG.
15.
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FIG. 19 1s a perspective view of an alternate example of the container of FIG.

15.
FIG. 20 1s an exploded view of the multi-component packaging system of
FIG. 1A.
S FIG. 21 1s a perspective view of an alternate example of the multi-component

packaging system of FIG. 1A.

FIG. 22 1s a perspective view of the multi-component packaging system of
FIG. 21 with the upper and lower containing assemblies disengaged.

FIG. 23 1s a perspective view of a fluid being added to the lower containing

10 assembly of FIG. 22.

FIG. 24 1s a perspective view of the lower containing assembly of FIG. 23
being inserted into a microwave oven for heating.

FIG. 25 1s a perspective view of the fluid from the lower containing assembly
ot FIG. 24 being drained.

15 FIG. 26 1s a perspective view of the contents of the upper containing
assembly being added to the lower containing assembly.

FIG. 27 1s a perspective view of an alternate example of a multi-component
packaging system having features that are examples of aspects in accordance with
the present disclosure.

20 FIG. 28 1s a cross-section view of the multi-component packaging system of
FIG. 27.

FIG. 29 1s a perspective view of a base container suitable for use with the
multi-component packaging system of FIG. 28.

FIG. 30 1s a cross-sectional view of the base container of FIG. 29.

25 FIG. 31 1s a top view of the base container of FIG. 29.

FIG. 32 1s a cross-sectional view of a flange portion of the base container of
FIG. 29 taken on line 32-32 of FIG. 31.

FIG. 33 1s a cross-sectional view of a second handle of the base container of
FIG. 29 taken on line 33-33 of FIG. 31.

30 FIG. 34 1s a bottom view of the base container of FIG. 29.
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FIG. 35 1s a perspective view of a tray suitable for use with the multi-
component packaging system of FIG. 27.

FIG. 36 1s a top view of the tray of FIG. 35.

FIG. 37 1s a night side view of the tray of FIG. 35.

FIG. 38 1s a cross-sectional view of the tray of FIG. 35 taken on line 38-38 of
FIG. 36.

FIG. 39 1s a top view of the tray of FIG. 35 inserted into an interior cavity of
the base container of FIG. 29.

FIG. 40 1s a perspective view of a cover suitable for use with the multi-
component packaging system of FIG. 29.

FIG. 41 1s a top view of the cover of FIG. 40.

FIG. 42 1s a cross-sectional view of the cover taken on line 42-42 of FIG. 41.

F1G. 43 1s a cross-sectional view of a gripping portion of the cover taken on
line 43-43 of FIG. 41.

FIG. 44 1s a cross-sectional view of stacking arrangement of a plurality of
multi-component packaging systems.

FIG. 45 1s a cross-sectional view of an engaged cover and base container.

FIG. 46 1s a cross-sectional view of the multi-component packaging system
1in which first and second food components are disposed.

FIG. 47 1s a representation of a set of instructions suitable for use with the
multi-component packaging system of FIG. 27.

FIG. 48 1s a representation of an alternate example of a set of instructions

suitable for use with the multi-component packaging system of FIG. 27.
DETAILED DESCRIPTION

Reterence will now be made in detail to the exemplary aspects of the present
disclosure that are 1llustrated in the accompanying drawings. Wherever possible, the

same reference numbers will be used throughout the drawings to refer to the same or

like structure.

Given family commitments, work commitments, and household

commitments, consumers rarely have time to prepare and clean-up after meals

6
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during the week. As a result, consumers may rely on microwave food products for
their meals. While microwave food products are relatively easy to cook, what is
desired 1s a microwave food product that is conveniently packaged for storage and
cooking and that requires little clean-up after cooking.

Referring now to FIGS. 1A and 1B, a multi-component packaging system,
generally designated 10, 1s shown. The multi-component packaging system 10
provides a system that 1s conveniently packaged for storage and cooking and requires
little clean-up after cooking.

In one aspect of the present disclosure, the multi-component packaging
system 10 includes at least one containing assembly, generally designated 12. The
containing assembly 12 may be suitable for separably containing a plurality of food
components, including meats, seatoods, sauces, toppings, starches (e.g., pasta, rice,
etc.), vegetables, potatoes, fruits, dairy products, and the like.

In one aspect of the present disclosure, the multi-component packaging
system includes an upper containing assembly 14 and a lower containing assembly
16. The upper containing assembly 14 and the lower containing assembly 16 are
formed from an upper base assembly and a lower base assembly, respectively. The
upper base assembly includes a base 20a and a sidewall 22a. The lower base
assembly includes a base 20b and a sidewall 22b. Each sidewall 22a, 22b is
continuous with the base 20a, 20b, respectively, and terminates in a free edge 24a,
24b, respectively. The free edges 24a, 24b define openings 25a, 25b in the upper
and lower containing assemblies 14, 16.

A polymeric film 26 may be used to cover at least one of the upper
containing assembly 14 and the lower containing assembly 16.' The polymeric film
26 1s sufficiently atfixed to the free edge 24a, 24b of the at least one of the upper and
lower containing assemblies 14, 16 to serve as a splatter guard when the at least one
of the upper and lower containing assemblies 14, 16 1s placed into a microwave oven
for heating of food.

Any of the upper and lower containing assemblies 14, 16 may include a
cover 30. In one aspect of the present disclosure, the cover 30 includes multiple

layers. The cover 30 can include a first layer 32 and a second layer 34. The first

7
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layer 32 defines a plurality of apertures 36. The plurality of apertures 36 allows the
flow of fluid into and out of the containing assembly 14, 16 on which the first layer
32 1s atfixed while preventing the contents of that containing assembly 14, 16 from
spilling out. As previously stated, the term “fluid” as used in the present disclosure
shall be understood to include liquids, gases, and/or vapors.

The second layer 34 may hermetically seal the contents of the containing
assembly 14, 16. It will be understood, however, that the scope of the present
disclosure 1s not limited to the second layer 34 hermetically sealing the contents of
the containing assembly 14, 16. The second layer 34 may be removed, such as by
peeling away, to reveal the first layer 32.

Referring now to FIGS. 2A and 2B, an alternate example of the cover 30 is
shown. The containing assembly 12 may include a sealing layer 37 (shown in FIG.
2B) suitable for sealing the contents of the containing assembly 12 and a durable
cover 38 suitable for providing ventilated heating of the contents of the upper
containing assembly 12 when the sealing layer 37 has been removed.

Referrihg now to FIGS. 3A and 3B, the containing assembly 12 of the multi-
component packaging system 10 may also include a multi-functional single layer 40,
wherein a section of the containing assembly 12 is covered with a multi-aperture
sealing layer 42 and a section of the containing assembly 12 is covered by a sealing
layer 44, and a rigid cover that covers the multi-functional single layer 40. The
multi-functional layer 40 may be formed of a single sheet of material and may be
openable at more than one location and reclosable.

Referring now to FIGS. 4-8, an alternate example of a multi-component
packaging assembly 100 is shown. The multi-component packaging assembly 100
includes at least two containing sections 102. In the depicted examples, the multi-
component packaging assembly 100 includes a first containing section 102a and a
second containing section 102b. Each of the containing sections 102 is usable to
house a product suitable for use with the product housed in the other section but
which 1s stored separately. In one aspect of the present disclosure, the containing
assembly 100 may comprise an outer container 104a enclosing an inner container
104b having a perimeter that 1s léss than the perimeter of the outer container 104a.

3
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In another aspect of the present disclosure, the containers 104 may be formed from a
tray or a base and may be separated from one another by a barrier 105 (shown in
FIGS. 4 and 6-8). The multi-component packaging assembly 100 may include any
or all of the components of the upper and lower containing assemblies 14, 16.

Each of the containing sections 102 has a top portion 106 (shown in FIG. 4)
with a sealable aperture 108 (shown in FIG. 4) that is opened to access the product
disposed within the containing section 102. At least one of the containing sections
102 may include a multi-aperture sealing assembly 110 (shown in FIGS. 6 and 8).

Referring now to FIG. 9, an exterior packaging 200 is shown. In one aspect
of the present disclosure, the exterior packaging 200 is a sleeve that surrounds at
least one of the upper and lower containing assemblies 14, 16. The exterior
packaging includes a plurality of panels 202 having display surfaces. In the depicted
example of FIG. 9, a first panel 204 is disposed adjacent to the opening 25b (shown
in FIG. 1B) of the lower containing assembly 16 while an oppositely disposed
second panel 206 is disposed adjacent to the base 20b of the lower containing
assembly 16.

Retferring now to FIGS. 1A and 10-14, examples of the assembled multi-
component packaging system 10 are shown. The free edge 24b of the lower
container assembly 16 may be coupled with either the free edge 24a or the base 20a
of the upper assembly 14. In one aspect of the present disclosure, the upper and
lower containing assemblies 14, 16 are releasable secured together such that the free
edges 24a, 24b overlay one another to protect the plurality of apertures 36. In the
depicted example of FIG. 1A, the upper containing assembly 14 is inverted and
coupled with the lower containing assembly 16 via a coupling means 28 (e.g., a
shrink wrap band, an adhesive, etc.).

Referring now to FIGS. 15-19, alternate examples of the containing assembly
12 suitable for use with the multi-component packaging system 10 are shown. The
containing assembly 12 may include various shapes and configurations including,
but not limited to, those provided in FIGS. 15-19.

Referring now to FIGS. 20-26, a method of using the multi-component
packaging system 10 will be described. As depicted in FIGS. 20-22, the upper and

9
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lower assemblies 14, 16 are separated from each other. In one aspect of the present
disclosure, the exterior packaging 902 (shown in FIG. 9) or the coupling means 28
(shown in FIG. 1A) 1s removed in order to separate the upper and lower assemblies
14, 16. In the depicted example, the lower assembly 16 includes the first layer 32
having the plurality of apertures 36.

In FIG. 23, with the upper and lower assemblies 14, 16 separated, a fluid
(e.g., water, broth, etc.) i1s added to the lower assembly 16 such that the fluid fills at
least a portion of the lower assembly 16. In the depicted example of FIG. 23, the
fluid 1s passed through the plurality of apertures 36 of the first layer 32. In another
aspect of the present disclosure, the first layer 32 1s removed from the lower
assembly 16 so that the fluid can be added to the lower assembly 16 and then the
first layer 32 1s reapplied to the lower assembly 16.

Referring now to FIGS. 24 and 25, the lower container 16 can be placed in a
microwave oven 50 (shown 1n FIG. 24) for heating the contents of the lower
container 16. After the contents of the lower container 16 are heated, the fluid
within the lower containing assembly 16 can be drained (see FIG. 25) through the
plurality of apertures 36 1n the first layer 32. As the first layer 32 1s engaged with
the free edge 24b of the lower containing assembly 16, the food component within
the lower containing assembly 16 1s retained within the lower containing assembly
16 during draining of the fluid.

Reterring now to FIG. 26, the food component within the upper containing
assembly 14 can be added to the food component of the lower containing assembly
16. In one aspect of the present disclosure; the food component of the upper
containing assembly 14 can be heated prior to mixing with the food component of
the lower containing assembly 16. Alternatively, the heated food component of the
lower containing assembly can heat the food component of the upper containing
assembly upon 1ts addition to the food component of the lower containing assembly.

The multi-component packaging system 10 may be composed of a highly
durable and reusable material such as a plastic, rigid plastic, polymer, metal or metal

alloy, styrofoam or like material, or may be composed of a disposable and easily

10
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biodegradable material, such as paper, or may be composed of any other material
suitable for separably containing a variety of food components as described.

The components of the multi-component packaging system 10 may comprise
a thermal 1nsulating layer. For instance, the components may be composed of a
thermotormable polystyrene or polyethylene material or optionally a thermoformable
plastics material mix. The thermal insulating layer may comprise an organic
thermoplastic fiber based material comprising polyester, polyethylene or

polypropylene. In one example, the thermal insulating layer is a fiberfill batting

- comprising polyester. Alternatively, the thermal insulating layer may comprise melt

blown fibers, such as melt blown polyolefins, sold as THINSULATE.RTM., by 3M.

Many other variations of insulating material for the thermal insulating layer
can be used with the multi-component packaging system 10. For instance, the
thermal insulating layer may comprise a foam, such as foamed polypropylene, or any
other foam composition as known in the art that may be subjected to microwave
heating. Or the thermal insulating layer may be made of an inorganic thermoplastic
fiber based material comprising glass wool, borosilicate glass or rockwool. The
packaging system components may be formed using standard molding techniques,
including but not limited to injection molding, thermoforming, and blow molding.

Any of the components of the multi-component packaging system 10 may
also comprise a first, or inner-most fabric layer, a second inner-most insulating layer
which includes a polymeric foam, a third inner-most metallized polymer film
retlective layer, and an outer-most fabric mesh layer. Also known 1in the film art is a
thin electrical tape which comprises a polyester web-reinforced polyester film, as
disclosed in 3M Utilities and Telecommunications OEM.

The thermal 1nsulating layer may be laminated to multi-layer face materials.
By "lamination" 1s meant uniting layers of material by an adhesive, by heating or
other means. The face material may be film, paper and/or fabric. The film is made
of a thermoplastic material comprising polyester, polyethylene or polypropylene. In
one example, the thermal insulating layer 1s laminated between two sheets of face
material of film, paper or fabric. However, it is within the scope of the present

disclosure to laminate a single sheet of face material to the thermal insulating layer.
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The use of a single sheet of face material will not affect the thickness of the
packaging material substantially, since the thickness of the face material 1s
insignificant compared to the total thickness of the packaging material. The
packaging material of the present disclosure may be thick enough, such as greater
than 0.0075 inch (0.0190 cm.) thick, to provide adequate insulation for a package.
Also, the packaging material may be thin enough to be tlexible, and should be
preferably less than 0.07 inch (0.1778 c¢cm). It 1s contemplated however, that further
additional examples of the containing assembly 12 may be substantially rigid and
inflexible for application requiring a more durable containing assembly 12,

In an example suitable for microwave preparation, at least one of the
components of the multi-component packaging system 10 may also comprise a
microwave susceptible coating. Composite materials for use as microwave
susceptors are also known. U.S. Pat. No. 5,021,293 shows a polyethylene
terephthalate film coated with flakes of electrically conductive metal or metal alloy.
U.S. Pat. No. 4,892,782 shows drapable liquid permeable woven or nonwoven
fibrous dielectric substrates that are coated with susceptor materials which can be
wrapped around food items for microwave heating. In one example, the microwave
susceptible coating preferably is a metal or metal alloy, such as aluminum, stainless
steel, nickel/iron/molybdenum alloys and nickel/iron/copper alloys. The coating 1s
applied to an outer surface of first layer, preferably by vapor coating or alternatively
by coating a solution of metal particles dispersed in a solvent over a surface of the
layer. The coating could also be applied to second layer before joining layers
together if layers are separate layers. For a metal or metal alloy as the susceptor, the
preferred coating thickness may be from about 20 to 100 Angstroms, preferably from
about 50 to 70 Angstroms. Alternatively, the coating thickness for a metallic
microwave susceptible coating may be measured in optical density as measured with
a Tobias TBX Densitometer, offered by Tobias Associates, Inc. of Glenside, Pa.,
USA, and preferably is in the range of from about 0.35 to 0.12. Further, a sealant
may coat the microwave susceptible coating. The sealant comprises a layer of one or
more polymers, such as a polyester copolymer, poly(vinylidene chloride), or a

copolymer of ethylene with vinyl acetate.
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Any or all components of the multi-component packaging system 10 and
contents may require sterilization such as retorting to ensure bacterial elimination
from the food products enclosed therein. Retorting may refer to any process of
cooking tood in the package it is sold in, such as meat or vegetables that need to
cook at a particular temperature to kill off the micro-organisms and avoid botulism.
The temperature 1s generally around 121 degrees Celsius. Retorting of the various
sections may occur separately, to preserve the desired texture, flavor, appearance and
other characteristics of the separate food components. The various components of
the multi-component packaging system 10 and apparatus may then be assembled in
the manners described, or in any manner suitable for assembling and packaging the
food contents for sale and consumption.

The packaging material of the present disclosure can further include a
coating on the tace material. The coating is provided on the non-heat sealable
surtace of the face material. This coating is printable, so that the packaging material
may also function as a label. The coating is a standard print primer based on
aqueous polymer dispersions, emulsions or solutions of acrylic, urethane, polyester
or other resins well known 1n the art. Alternatively, if the thermal insulating layer is
previously printed, and the face material is clear, the need for coating the face
material to make it printable may be eliminated.

The multi-component packaging system 10 may further comprise a
receptacle for storing a utensil such as a fork, spoon, knife or any other utensil
suitable for mixing or consuming meal components.

The methods disclosed may be implemented as sets of instructions, through a
single production device, and/or through multiple production devices. Further, it is
understood that the specific order or hierarchy of steps in the methods disclosed are
examples of exemplary approaches. Based upon design preferences, it is understood
that the specific order or hierarchy of steps in the method can be rearranged while
remaining within the scope and spirit of the present disclosure.

Referring now to FIGS. 27 and 28, an alternate example of a multi-
component package system, generally designated 310 is shown. The multi-

component package system 310 includes a container assembly 312. In one aspect of
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the present disclosure, the container assembly 312 includes a base container 314, a
tray 316 (shown in FIG. 28) disposed in the base container 314, and a cover 318
engaged with the base container 314.

Reterring now to FIGS. 29-31, the base container 314 1s shown. The base
container 314 includes a base wall 320 and a sidewall 322. The sidewall 322
includes a first end 324 and an oppositely disposed second end 326. The first end
324 1s connectedly engaged with the base wall 320 such that the sidewall 322
extends outwardly from the base wall 320. In one aspect of the present disclosure,
the base wall 320 and the sidewall 322 are continuous or monolithic.

The base wall 320 and the sidewall 322 cooperatively define an interior
cavity 328. The interior cavity 328 of the base container 314 defines an interior
volume. In one aspect of the present disclosure, the interior volume is in the range
of about 8 oz. to about 32 0z. In another aspect of the present disclosure, the interior
cavity 328 defines an interior volume less than or equal to about 32 oz., less than or
equal to about 24 oz., less than or equal to about 20 oz., less than or equal to about
18 0z., less than or equal to abbut 16 oz., less than or equal to about 12 o0z., or less
than or equal to about § oz.

The sidewall 322 defines an opening 330 to the interior cavity 328 disposed
at the second end 326 of the sidewall 322. In one aspect of the present disclosure,
the opening 330 defines an area in the range of about 20 cm® to about 774 cm?. In
another aspect of the present disclosure, the opening 330 defines an area less than or
equal to about 645 cm®, less than or equal to about 322 cm?, less than or equal to
about 258 cm”, less than or equal to about 192 cm?, less than or equal to about 128
cm’, less than or equal to about 64 cm?, or less than or equal to about 32 cm?.

A flange portion 332 1s disposed at the second end 326 of the sidewall 322.
The tlange portion 332 of the sidewall 322 includes a lip 334. In one aspect of the
present disclosure, the lip 334 extends around a portion of the interior cavity 328. In
the depicted example of FIGS. 29-31, the lip 334 extends completely around the
interior cavity 328 and includes portions that are generally planar in shape.

The lip 334 defines a plurality of recesses 336. In one aspect of the present

disclosure, the lip 334 defines at least two recesses 336. In the depicted example of
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FIGS. 29-31, the lip 334 defines four recesses 336. Each recess 336 of the plurality
of recesses 336 1s a depression in the lip 334. The recesses 336 are axis-symmetric
about the lip 334. In the depicted example, the recesses 336 are symmetric about a
first center line 338 (shown in FIG. 31) and a second center line 340 (shown 1n FIG.
31) that 1s generally perpendicular to the first center line 338. In one aspect of the
present disclosure, the recesses 336 include bottom surfaces that are generally
slanted or angled toward the interior cavity 328 of the base container 314. This
slanting or angling of the bottom surfaces of the recesses 336 allows food stuit such
as cooking fluid or food product that 1s contained in the base container 314 during
cooking to be directed toward the interior cavity 328 in the event the fluid or food
product gets disposed in the recesses 336 before, during, or after cooking.

Referring now to FIGS. 31-33, the flange portion 332 of the sidewall 322
further defines a rim portion 342. The rim portion 342 includes a base end 344 and a
free end 346. The base end 344 1s connectedly engaged with the lip 334. The base
end 344 defines an inner surface 348 that faces the interior cavity 328 of the base
container 314. In the depicted example, the base end 344 extends outwardly from
the lip 334 in a generally perpendicular direction.

The free end 346 of the rim portion 342 extends outwardly from the base end
344 and defines an upper surface 350. In the depicted example, the free end 346
extends outwardly from the base end 344 1n a generally perpendicular direction. The
free end 346 includes an edge 352 that will be described in greater detail
subsequently.

Referring now to FIGS. 31, 33 and 34, the flange portion 332 further defines
a first and second handle 354a, 354b laterally disposed about the rim portion 342. In
one aspect of the present disclosure, the first and second handles 354a, 354b extend
outwardly from the base end 344 of the rim portion 342. This positioning of the first
and second handles 354a, 354b provide the consumer with a gripping location that is
disposed away from the base container 314, which reduces the risk of the consumer
being harmed by the heat of the food component in the interior cavity 328 after

cooking.
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In another aspect of the present disclosure, each of the first and second
handles 354a, 354b include a gripping surface 356 and a plurality of reinforcement
members 358 (shown in FIG. 34). The gripping surface 356 is a textured surface
that is adapted to reduce the risk of slipping after being grasped by a consumer. In
the depicted example of FIG. 31, the gripping surface 356 includes a plurality of
protrusions 360. Each of the plurality of protrusions 360 are equally spaced from
adjacent protrusions 360.

As best shown in FIG. 33, the reinforcement members 358 extend outwardly
from the base end 344 of the rim portion 342 toward the free end 346. The
reinforcement members 358 of the handles 354 provide stability to the base
container 314 by minimizing the amount of deflection of the handles 358 when the
base container 314 is picked up or moved by the handles 354. In addition, the
reinforcement members 354 provide a surface against which a consumer can place a
finger to pick-up or move the base container 314.

Referring now to FIGS. 35-38, the tray 316 1s shown. In one aspect of the
present disclosure, the tray 316 is sized to be received within the interior cavity 328
of the base container 314 through the opening 330 of the sidewall 322.

The tray 316 includes a base 402 and a side 404. The side 404 includes first
end portion 406 and an oppositely disposed second end portion 408. The first end
portion 406 is connectedly engaged with the base 402 such that the side 404 extends
outwardly from an outer periphery of the base 402. In one example, the base 402
and the side 404 are continuous or monolithic.

The base 402 and the side 404 cooperatively define an interior 410. The side

404 defines a tray opening 412 to the interior 410 disposed at the second end portion

408 of the side 404.

Referring now to FIGS. 37-38, the side 404 includes a flange 414 disposed at
the second end portion 408 of the side 404. The flange 414 includes a first axial end
portion 416 and an oppositely disposed second axial end portion 418. In the
depicted example, the flange 414 is continuous or monolithic with the side 404.

The flange 414 includes a ridge 420 disposed at the first axial end portion
416. The ridge 420 extends outwardly from the side 404. In one aspect of the
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present disclosure, the rnidge 420 extends around a portion of the interior 410. In the
depicted example of FIGS. 35-39, the ridge 420 extends completely around the
interior 410,

The flange 414 further includes a rim 422 disposed at the second axial end
portion 418. The nm 422 extends outwardly from the side 404 and is adapted for
engagement with the lip 334 of the base container 314.

Reterring now to FIGS. 35 and 37, the rim 422 includes a first and second
handle portion 426a, 426b in one aspect of the present disclosure. The first handle
portion 426a 1s oppositely disposed about the rim 422 from the second handle
portion 426b. The first and second handle portions 426a, 426b are sized such that a
consumer can use a thumb and forefinger to grasp the first and second handle
portions 426a, 426b to pick-up and/or move the tray 316. The first and second
handle portions 426a, 426b are disposed outwardly from the side 404 such that the
consumer can grasp the tray 316 at a location disposed away from the contents of the
interior 410, which may be in a heated condition, thereby reducing the risk of injury
to the consumer.

Reterring now to FIGS. 28 and 39, the tray 316 is shown disposed in the
interior cavity 328 of the base container 314. In one aspect of the present disclosure,
the first and second handle portions 426a, 426b are disposed adjacent to the recesses
336 1n the lip 334. The recesses 336 facilitate the selective removal of the tray 316
from the interior cavity 328 of the base container 314. The recesses 336 in the lip
334 of the base container 314 allow the consumer to insert a digit into the recess 336
and position that digit under the rim 422 of the tray 316. With digits positioned
under the im 422 of the tray 316, the tray 316 can be lifted from the base container
314 without spilling the contents of the tray 316.

As previously stated, the rim 422 is adapted for engagement with the lip 334
of the base container 314. As the tray 316 is lowered into the interior cavity 328 of
the base container 314, a portion of the rim 422 abuts a portion of the lip 334. The
engagement of the rim 422 and the lip 334 supports the tray 316 in the interior cavity
328 of the base container 314.
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In one aspect of the present disclosure, the axial distance between the rim
422 and the base 402 of the tray 416 is less than the axial distance between the lip
334 and the base wall 320 of the base container 314. In this example, the base 402
of the tray 316 is axially displaced from the base wall 320 of the base container 314
when the rim 422 of the tray 316 is engaged with the lip 334 of the base container
314. The axial displacement of the base 402 of the tray 316 and the base wall 320
torms a gap 428 (shown in FIG. 28) between the base 402 and the base wall 320.

Referring now to FIGS. 40-43, the cover 318 is shown. The cover 318

~ 1ncludes a passage portion 502 and a brim portion 504. In one aspect of the present

disclosure, the passage portion 502 1s centrally disposed on the cover 318 and
includes an outer portion 506 and a convex portion 508 disposed on a top surface
510 of the cover 318. The passage portion 502 defines a plurality of apertures 512
that extend through the cover 318. The plurality of apertures 512 is adapted to pass
fluid during and/or after the food components within the base container 314 are
heated. In one aspect of the present disclosure, the plurality of apertures 512 vents
tluid vapor during heating. In another aspect of the present disclosure, the plurality
of apertures 512 drains fluid after heating as the base container 314 is rotated toward
an inverted position (see FIG. 25). In another aspect of the present disclosure, the
plurality of apertures 512 strains the food components within the base container 314
as the base container 314 1s in the inverted position. In this example, the plurality of
apertures 512 1s sized such that the food components within the interior cavity 328
of the base container 314 remain within the base container 314 during draining
and/or straining.

In one aspect of the present disclosure, the plurality of apertures 512 define a
total open area that is 1n the range of about 2.5% to 15% of an effective area of the
cover 318, where the effective area of the cover 318 is the area of the cover 318 that
1s subjected to fluid (liquid, gas, vapor) that is within the base container during
heating of the fluid or draining of the fluid. In another aspect of the present
disclosure, the total open area is in the range of about 4% to about 8% of the
effective area of the cover 318. In another aspect of the present disclosure, total

open area 1s greater than about 2.5% of the effective area of the cover 318, greater

18



CA 02679663 2009-08-25

WO 2008/109448 PCT/US2008/055512

10

15

20

25

30

than about 4% of the effective area of the cover 318, or greater than about 10% of
the effective area of the cover 318.

In one aspect of the present disclosure, each of the plurality of apertures 512
is a hole having an inner diameter. By way of example only, the inner diameter of
cach of the plurality of apertures is in a range of about 1.5 mm to about 6.5 mm. In
another aspect of the present disclosure, the number of apertures disposed on the
cover 318 1s at least 20, at least 25, at least 30, at least 45, at least 60, or at least 65.

The passage portion 502 includes a plurality of ribs 514 that radiate partially
inward from the outer portion 506 of the passage portion 502 toward the center of
the convex portion 508. In one aspect of the present disclosure, there are six ribs
514 symmetrically disposed about a first center axis 515 and a second center axis
516 that 1s generally perpendicular to the first center axis 515. The ribs 514 include
an upper surface 517 that is generally planar. The upper surface 517 of the ribs 514
provides an attachment site for a label or tamper-evident wrapping. The ribs 514
further provide increased stability of the convex portion 508. In addition, the upper
surface 517 of the ribs 514 provide a surface on which another multiple component
packaging system 310 can be stored (see FIG. 44).

Referring now to FIGS. 41 and 43, the brim portion 504 1s disposed about an
outer periphery of the cover 318. The brim portion 504 includes a first gripping
portion 522a and an oppositely disposed second gripping portion 522b. The first and
second gripping portions 522a, 522b include a plurality of elevations 524 that
corrugate each of the first and second gripping portions 522a, 522b. In the depicted
example, each of the plurality of elevations 524 1s equally spaced from each adjacent
elevation 524. The elevations 524 assist the consumer in grasping the first and
second gripping portions 522a, 522b by providing a reduced-slip surface.

Referring now to FIGS. 40 and 44, the cover 318 further includes a
containment wall 518. The containment wall 518 1s disposed between the passage
portion 502 and the brim portion 504 of the cover 318. The containment wall 518
extends upwardly from the top of the cover 318 and 1s continuous around the cover
318. The containment wall 518 defines an inner cavity 520. The inner cavity 520

defines an inner volume. In one aspect of the present disclosure, the inner volume of
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the inner cavity 520 1s less than or equal to about 50% of the volume of the interior
cavity 328. In another aspect of the present disclosure, the inner volume is in the
range ot about 10% to about 40 % of the volume of the interior cavity 328. In
another aspect of the present disclosure, the inner volume is in the range of about
12% to about 25 % of the volume of the interior cavity 328. In another aspect of the
present disclosure, the inner volume 1s greater than or equal to about 2.5% of the
volume of the interior cavity 328, greater than or equal to about 5% of the volume of
the 1nterior cavity 328, greater than or equal to about 10% of the volume of the
interior cavity 328, greater than or equal to about 15% of the volume of the interior
cavity 328, greater than or equal to about 20% of the volume of the interior cavity
328, greater than or equal to about 25% of the volume of the interior cavity 328,
greater than or equal to about 30% of the volume of the interior cavity 328, or
greater than or equal to about 35% of the volume of the interior cavity 328.

In one aspect of the present disclosure, the inner cavity 520 of the
containment wall 518 1s adapted to receive the base container 314 of <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>