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EVEN HEATING MICROWAVABLE CONTAINER

TECHNICAL FIELD

The present invention relates to various structures, webs, blanks, tray,

constructs, and methods for heating a food item, and particularly relates to various

structures, webs, blanks, trays, constructs, and methods for heating a food item In

a microwave oven.

BACKGROUND
Microwave ovens commonly are used as a convenient means of heating
and/or reheating food items. However, when large food items are heated In a
microwave oven, some portions of the food item tend to reach the desired final
heating temperature too early in the heating cycle. As a result, such portions of
the food item tend to become overheated, dry, and/or charred, while other portions

remain underheated. Thus, there is a need for a package, container, or other

construct that controls the rate of heating of the food item so that a substantial
portion of the food item is not heated to the desired final heating temperature

prematurely, such that the food item is suitably and substantially uniformly heated

at the end of the heating cycle.

SUMMARY

The present invention generally is directed to various microwave energy

interactive structures, webs, blanks, and trays, packages, containers, and other

constructs (collectively “constructs”) formed therefrom for heating a food item in

a microwave oven. The various constructs include one or more features that

generally promote even heating, prevent premature heating, and/or minimize
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overheating of a food item during the microwave heating cycle. As a result, the
food item tends to have a better consistency and overall appearance.

More particularly, the various structures, blanks, and constructs of the
mvention include at least one diffusing element. Each diffusing element includes
a microwave energy transparent area that circumscribes one or more microwave
energy reflective elements. The reflective elements at least partially diffuse,
scatter, and/or obstruct (collectively “diffuse”) the microwave energy passing
through the microwave energy transparent area. As a result, the rate of heating of
various portions of a food item heated within the construct can be better
controlled, thereby minimizing scorching, charring, or drying of the food item.

In one aspect, the structures, blanks, and constructs of the invention include
at least one diffusing element circumscribed by a microwave energy shielding
element.

In another aspect, the structures, blanks, and constructs of the invention
include a microwave energy shielding element including at least one
circumscribed microwave energy transparent area, at least one of which
circumscribes one or more smaller microwave energy reflective elements.

In another aspect, a construct for heating a food item in a microwave oven
comprises a base, a wall extending upwardly from the base, a microwave energy
shielding element overlying at least a portion of the wall, and a microwave energy
diffusing element circumscribed by the microwave energy shielding element. The
microwave energy diffusing element includes a plurality of microwave energy
reflective elements within a microwave energy transparent area.

The microwave energy transparent area may be formed in any suitable
shape, for example, an ellipse, an oval, a circle, a triangle, a square, a rectangle, a
symmetrical curvilinear shape, an asymmetrical curvilinear shape, a regular

polygon, an irregular polygon, a regular shape, an irregular shape, and any

combination thereof.
Likewise, each of the microwave energy reflective elements independently
may have a shape independently selected from the group of shapes consisting of

an ellipse, an oval, a circle, a triangle, a square, a rectangle, a symmetrical

PCT/US2008/051056
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curvilinear shape, an asymmetrical curvilinear shape, a regular polygon, an
irregular polygon, a regular shape, an irregular shape, and any combination
thereof. In one example, at least some of the microwave energy reflective
elements are substantially hexagonal in shape. In another example, some of the
microwave energy reflective elements are substantially hexagonal in shape and
some of the microwave energy reflective elements are partial hexagonal in shape.

The microwave energy reflective elements generally may be configured to
reduce the intensity of the microwave energy passing through the microwave
energy transparent area. In one example, the microwave energy reflective
elements are arranged in a staggered configuration. In another example, the
microwave energy reflective elements are arranged such that each microwave
energy retlective element is spaced about the same distance from an adjacent
microwave energy reflective element.

[t desired, the construct may include a plurality of microwave energy
diffusing elements. In one example, the wall is a first wall of a plurality of walls,
the plurality of walls includes a first pair of opposed walls and a second pair of
opposed walls, each wall of the first pair of walls includes three microwave energy
diffusing elements, and each wall of the second pair of walls includes four
microwave energy diffusing elements. In one variation, each wall of the plurality
of walls has a height and a width, and the respective microwave energy diffusing
elements are substantially evenly spaced along the height and width of the
respective wall.

The microwave energy shielding element may extend substantially
continuously from the wall and overlie a peripheral area of the base. The base also
may Include a microwave energy directing element to direct microwave energy
toward the center of the base. The microwave energy directing element may
comprise a plurality of metallic segments arranged in clusters that define a
plurality of interconnected rings.

A blank for forming such a construct (or other variations thereof) may
include a peripheral region substantially transparent to microwave energy, a

medial region comprising a microwave energy shielding element, and a central

PCT/US2008/051056
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region comprising a microwave energy directing element. The medial region may

include a plurality of microwave energy diffusing elements circumscribed by the
microwave energy shicelding element, where each microwave energy diffusing
element includes a plurality of microwave energy reflective elements within a
microwave energy transparent area, such as those described above. In one
example, the microwave energy shielding element has an inner edge and an outer
edge, and the diffusing element is positioned substantially equidistant from the

inner edge and the outer edge of the microwave energy shielding element.

In a preferred embodiment of the present invention there 1s provided a
construct for heating a food item in a microwave oven, comprising a base; a wall
extending upwardly from the base; a microwave energy shielding element
overlying at least a portion of the wall; and a microwave energy diffusing element
circumscribed by the microwave energy shielding element, wherein the
microwave energy diffusing element includes a plurality of microwave energy
reflective elements that are spaced apart from one another within a microwave
energy transparent area, so that the microwave energy transparent arca 1S
contiguous with and circumscribes each microwave energy reflective element of

the plurality of microwave energy reflective elements.

In a further preferred embodiment there is provided a blank for forming
a microwave heating construct, comprising a peripheral region substantially
transparent to microwave energy; a medial region comprising a microwave energy
shielding element, the medial region including a plurality of microwave energy
diffusing elements circumscribed by the microwave energy shielding element,
wherein at least some of the microwave energy diffusing elements include a
plurality of microwave energy reflective elements that are spaced apart from one
another within a microwave energy transparent area, so that the microwave energy

transparent area is contiguous with and circumscribes each microwave energy

reflective element of the plurality of microwave energy reflective elements; and

a central region.
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In a further preferred embodiment there is provided a microwave energy
interactive structure comprising a microwave energy shielding element; a
microwave energy transparent area circumscribed by the microwave energy
shielding element; and a plurality of microwave energy reflective elements spaced
from one another within the microwave energy transparent area, wherein the
microwave energy transparent area is contiguous with and circumscribes each
microwave energy reflective element of the plurality of microwave energy
reflective elements.

In a turther preferred embodiment there is provided a blank for forming a
microwave heating construct, comprising a peripheral region being substantially
transparent to microwave energy; a medial region comprising a microwave energy
shielding element, and a microwave energy diffusing element circumscribed by
the microwave energy shielding element, wherein the microwave energy diffusing
element comprises a plurality of microwave energy reflective elements spaced
apart from one another within a microwave energy transparent area, so that the
microwave energy transparent area is contiguous with and circumscribes the
plurality of microwave energy reflective elements of the microwave energy
diffusing element; and a central region.

According to one aspect of the present invention there is provided a
microwave heating construct, comprising a base; and a plurality of walls, wherein
the walls comprise a microwave energy shielding element, and a microwave
energy diffusing element disposed within the microwave energy shielding
element, wherein the microwave energy diffusing element includes a microwave
energy transparent area, and a plurality of spaced apart microwave energy
reflective elements disposed within the microwave energy transparent area, such
that the microwave energy transparent area is contiguous with and surrounds each
of the plurality of microwave energy reflective elements.

According to another aspect of the present invention there is provided a
microwave heating construct, comprising a base; and a plurality of walls, wherein
the walls comprise metallic foil operative for reflecting microwave energy,
wherein the metallic foil includes an aperture that defines a microwave energy

transparent area surrounded by the metallic foil, and a plurality of metallic foil

da
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elements spaced apart from one another within the microwave energy transparent
area, such that the microwave energy transparent area is contiguous with and
circumscribes the plurality of metallic foil elements.
According to a further aspect of the present invention there is
provided a blank for forming a microwave heating construct, comprising a
peripheral region; a medial region surrounded by the peripheral region, the medial
region comprising metallic foil operative for reflecting microwave energy,
wherein the metallic foil includes an aperture that defines a microwave energy
transparent area surrounded by the metallic foil, and a plurality of metallic foil
elements spaced apart from one another within the microwave energy transparent
area, such that the microwave energy transparent area is contiguous with and
circumscribes the plurality of metallic foil elements; and a central region
surrounded by the medial region.
Other features, aspects, and embodiments will be apparent from the

following description and accompanying figures.

BRIEF DESCRIPTION OF THE DRAWINGS
The description refers to the accompanying drawings, in which like
reference characters refer to like parts throughout the several views, and in which:
FIG. 1A schematically depicts an exemplary microwave heating construct

including a plurality of microwave energy diffusing elements according to various

aspects of the invention;

FIG. 1B schematically depicts an exemplary blank that may be used to
torm the construct of FIG. 1A:

F1G. 1C schematically depicts an enlarged view of a microwave energy

diffusing element used in the exemplary tray of FIG. 1A and exemplary blank of

FIG. 1B, with approximate exemplary dimensions;

FIG. 1D schematically depicts a partial, enlarged view of a microwave
energy directing element used in the exemplary tray of FIG. 1A and exemplary
blank of FIG. 1B, with approximate exemplary dimensions;

F1G. 2 schematically depicts an exemplary arrangement of microwave

energy shielding clements that may be used to form a microwave energy

4b
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interactive cover or lid in accordance with various aspects of the invention, with

approximate dimensions; and

FIG. 3 schematically depicts an exemplary comparative tray without

diffusing elements for comparison with a tray according to the invention.

4c¢
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DESCRIPTION

The present invention may be illustrated further by referring to the figures.
For purposes of simplicity, like numerals may be used to describe like features. It
will be understood that where a plurality of similar features are depicted, not all of
such features necessarily are labeled on each figure. It also will be understood that
various components used to form the blanks and constructs of the present
invention may be interchanged. Thus, while only certain combinations are
tllustrated herein, numerous other combinations and configurations are
contemplated hereby.

FIG. 1A schematically illustrates an exemplary construct (e.g., tray) 100
according to various aspects of the invention. The tray 100 generally includes a
base 102 and a plurality of walls 104 extending substantially upwardly from the
base 102. In this example, the tray 100 is substantially rectangular in shape with
rounded corners and a somewhat flattened rim 106. However, other shapes are
contemplated by the invention. In one example, the construct may be circular in
shape (e.g., bowl-shaped). In such an example, the construct could be said to
include a single wall.

Still viewing FIG. 1A, the tray 100 includes a microwave energy shielding
element 108 (sometimes referred to as a “shielding element”) (shown
schematically by stippling) overlying, joined to, and/or defining at least a portion
of the interior surface of the walls 104. However, it is contemplated that the
shielding element may overlie, may be joined to, and/or may define at least a
portion of the exterior surface of the walls 104. In this example, the microwave
energy shielding element 108 extends substantially continuously from the walls
104 and overlies a peripheral area 110 of the base 102. However, other
configurations are contemplated by the invention.

The tray 100 also includes a plurality of microwave energy diffusing
elements 112 (sometimes referred to as “diffusing elements™) circumscribed (i.e.,

surrounded) by the microwave energy shielding element 108. Each diffusing

element 112 includes a microwave energy transparent area 114 (sometimes

PCT/US2008/051056
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referred to as a “transparent area”) through which microwave energy can pass
freely. Each diffusing element 112 also includes a plurality of microwave energy
reflective elements 116 (sometimes referred to as a “reflective elements”) (shown
schematically by stippling) disposed within and circumscribed by the respective
microwave energy transparent area 114.

Each microwave energy reflective element 116 independently tends to
reflect microwave energy in a manner similar to that of the shielding element 108.
However, 1n use, microwave energy is channeled towards the diffusing elements
112 and the microwave energy reflective elements 116 work in concert to diffuse,
scatter, and/or obstruct (collectively “diffuse”) the microwave energy passing
through the respective microwave energy transparent area 114. While not wishing
to be bound by theory, such elements are believed to induce constructive and
destructive interference of the microwave energy, thereby enlarging the heating
volume and reducing the heating intensity to achieve gentler and more even
heating of the food item. Thus, as a matter of clarity and to distinguish from the
purpose and function of shielding element 108, such elements 116 are referred to
as “microwave energy reflective elements” rather than “microwave energy
shielding elements”, unless otherwise noted.

It will be understood that the size, shape, number, type, and configuration
of diffusing elements 112 may be adjusted as needed for each heating application.
In this example, each microwave energy transparent area 114 is curvilinear in
shape (i.e., consisting of or bounded by curved lines), generally resembling an
ellipse having a major axis extending in a horizontal direction (i.e., in a direction
extending along the length and width of the tray 100). In other examples, the
major axis of an elliptical microwave energy transparent area 114 may extend in a
vertical direction (i.e., in a direction extending along the height of the tray 100).
In still other examples, the transparent area 114 may be shaped as an oval, circle,
triangle, square, rectangle, any other symmetrical or asymmetrical curvilinear

shape, any other regular or irregular polygon, any other regular or irregular shape,

or any combination thereof.

PCT/US2008/051056
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Each diffusing element may have any suitable dimensions. Typically, each
diffusing element may have a major linear dimension of from about 5 to about 50
mm. In each of various examples, each diffusing element independently may have
a major linear dimension of from about 5 to about 10 mm, 10 to about 15 mm,
from about 15 to about 20 mm, from about 20 to about 25 mm, from about 25 to
about 30 mm, from about 30 to about 35 mm, from about 35 to about 40 mm, from
about 40 to about 45 mm, or from about 45 to about 50 mm. However, numerous
other dimensions and ranges are contemplated. In one particular example, the
major linear dimension of the diffusing element is about 29 mm, as illustrated
schematically in FIG. 1C.

Likewise, each of the microwave energy reflective elements 116
iIndependently may have any suitable shape and size including, but not limited to,
an ellipse, an oval, circle, triangle, square, rectangle, any other symmetrical or
asymmetrical curvilinear shape, any other regular or irregular polygon, any other
regular or irregular shape, or any combination thereof. In one example, at least
some of the microwave energy reflective elements are substantially hexagonal in
shape. In another example, some of the microwave energy reflective elements are
substantially hexagonal in shape and some of the mictowave energy reflective
elements are partial hexagonal in shape (i.e., shaped as a hexagon that has been
partially truncated or cropped). In the exemplary tray 100 of FIG. 1A, each
diffusing element includes seventeen substantially hexagonal shielding elements
(e.g., reflective element 116a) and two shielding elements that resemble partial
hexagons (e.g., reflective element 116b), each of which is circumscribed by the
respective microwave energy transparent area 114. However, other numbers,
types, and combinations of microwave energy reflective elements are
contemplated.

Each reflective element independently generally may have a major linear
dimension of from about 1 to about 20 mm. In each of various examples, each
reflective element independently generally may have a major linear dimension of
from about 1 to about 2 mm, from about 2 to about 3 mm, from about 3 to about 4

mm, from about 4 to about 5 mm, from about 5 to about 6 mm, from about 6 to

PCT/US2008/051056
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about 7 mm, from about 7 to about 8 mm, from about 8 to about 9 mm, from about
9 to about 10 mm, from about 10 to about 11 mm, from about 11 to about 12 mm,
from about 12 to about 13 mm, from about 13 to about 14 mm, from about 14 to
about 15 mm, from about 15 to about 16 mm, from about 16 to about 17 mm, from
about 17 to about 18 mm, from about 18 to about 19 mm, or from about 19 to
about 20 mm. In each of other examples, each reflective element independently
generally may have a major linear dimension of from about 1 mm to about 10 mm,
from about 2 to about 8 mm, or from about 3 to about 5 mm. However, numerous
other dimensions and ranges are contemplated. In one particular example, the
major linear dimension of the reflective element is about 4.2 mm, as illustrated
schematically in FIG. 1C. In another example, the diffusing element includes a
plurality of reflective elements, at least one of which has a diameter up to about
one-half of the major dimension (e.g. diameter) of the microwave energy
transparent area.

The microwave energy reflective elements 116 may be arranged in any
suitable manner within the respective microwave energy transparent area 114. In
one example, the microwave energy reflective elements 116 are arranged in a
nested or staggered configuration, as shown schematically in FIGS. 1A-1C. In
another example, the microwave energy reflective elements are arranged 1n a tiled
configuration. However, other symmetrical and asymmetrical arrangements are
within the scope of the invention.

The spacing between the microwave energy reflective elements 116 also
may vary for each application. In general, the microwave energy reflective
elements 116 are configured to reduce the intensity of the microwave energy
passing through the respective microwave energy transparent area 114. In one
example, the microwave energy reflective elements 116 are arranged such that
each microwave energy reflective element is spaced about the same distance from
an adjacent microwave energy reflective element. However, non-uniform
placement also may be suitable for some applications.

The spacing between adjacent reflective elements generally may be from

about 0.5 mm to about 15 mm. In each of various examples, the spacing between

PCT/US2008/051056
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adjacent reflective elements independently may be from about 0.5 to about 1 mm,
from about 1 to about 2 mm, from about 2 to about 3 mm, from about 3 to about 4
mm, from about 4 to about 5 mm, from about 5 to about 6 mm, from about 6 to
about 7 mm, from about 7 to about 8 mm, from about 8 to about 9 mm, from about
9 to about 10 mm, from about 10 to about 11 mm, from about 11 to about 12 mm,
from about 12 to about 13 mm, from about 13 to about 14 mm, or from about 14 to
about 15 mm. In each of various other examples, the spacing between adjacent
reflective elements independently may be from about from about 0.5 to about 10
mm, from about 1 to about 5 mm, or from about 1.5 to about 3 mm. However,
numerous other ranges are contemplated. In one particular example, the gap
between adjacent reflective elements is about 1.8 mm, as illustrated schematically
in FIG. 1C.

Any number of diffusing elements 112 may be used in accordance with the
invention. In some heating applications, only one diffusing element may be
needed. In one such example, the diffusing element includes one reflective
element and the distance or gap between the reflective element and the periphery
of the microwave transparent area is at least about 0.5 mm. In other applications,
two, three, four, or more may be needed to bring about the desired result. In the
example shown in FIG. 1A, the tray 100 includes a first pair of opposed walls
104, each of which includes four diffusing elements 112, and a second pair of
opposed walls 104, each of which includes three diffusing elements 112. Each
diffusing element 112 in this example is substantially the same as each other
diffusing element 112. However, it is contemplated that the diffusing elements in
a particular construct may differ from one another. Additionally, while the
diffusing elements are substantially evenly spaced along the height and width of
each respective wall, it will be understood that other positions may be suitable for
use with the invention.

Still viewing FIG. 1A, the tray 100 may include a microwave energy
directing element 118 overlying the base 102. The microwave energy directing
element 118 includes a plurality of metallic segments 120 (shown schematically

by stippling) arranged in clusters in a lattice-like configuration that define a

PCT/US2008/051056
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plurality of interconnected rings. Each cluster includes four substantially identical
segments 120, and the clusters are arranged to form four larger rings and five
smaller rings. In this example, the microane energy directing element 118 is
configured to direct microwave energy toward the center of the base 102.
However, other microwave energy directing elements may be used in accordance
with the invention.

In use, a food item (not shown) within the tray 100 is placed into a
microwave oven (not shown). When exposed to microwave energy, the shielding
element 108 generally prevents the sides of the food item from overheating,
drying, or scorching. Instead, microwave energy is channeled towards the
diffusing elements 112. The microwave energy reflective elements 116 in each
diffusing element 112 collectively diffuse the microwave energy passing through
the respective microwave energy transparent area 114. The rate of heating of the
food item is reduced in the shielded areas, so the temperature of the food item in
the shielded areas does not reach the desired heating temperature until later in the
heating cycle. Thus, such areas that would otherwise tend to be prone to breaking
down, overheating, drying, or scorching are properly heated. At the same time,
the microwave energy directing element 118 transmits microwave energy toward
the central portion of the bottom of the food item (not shown), which often is
otherwise underheated. As a result, the food item generally is heated more evenly
and features a more acceptable appearance and quality.

It desired, the tray 100 may be provided with a cover or lid (not shown)
that may include one or more microwave energy interactive elements that further
alter or enhance the effect of microwave energy on the food item. Numerous
covers are contemplated hereby.

FIG. 1B illustrates an exemplary blank 122 that may be used to form the
construct 100 of FIG. 1A. The blank 122 is substantially rectangular in shape
with rounded corners 124. However, other shapes are within the scope of the
invention. The blank generally has a first dimension, for example, a length,
extending in a first direction, for example, a longitudinal direction, D1, and a

second dimension, for example, a width, extending in a second direction, for

10
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example, a transverse direction, D2. It will be understood that such designations
are made only for convenience and do not necessarily refer to or limit the manner
in which the structure is manufactured or erected into a construct.

The blank 122 generally includes a pattern or arrangement of microwave
energy Interactive areas or elements and microwave energy transparent areas or
elements arranged to form a peripheral region 126, a medial region 128, and a
central region 130. The peripheral region 126 is substantially transparent to
microwave energy. The medial region 128 is generally a microwave energy
shielding area defined by an inner edge 132 and an outer edge 134 of the
microwave energy shielding element 108. The diffusing elements 112 lie within
the medial region 128 circumscribed by the microwave energy shielding element
108, substantially centered between the inner edge 132 and outer edge 134 of the
microwave energy shielding element 108. The microwave energy directing
element 118 lies substantially centered within a microwave energy transparent
area 136 that defines the central region 130.

The blank 122 may be formed into a tray 100 or other construct in any
suitable manner including, but not limited to, various thermal, mechanical, or
thermomechanical techniques or devices, or any combination of such techniques
and/or devices. When the blank 122 is formed into the tray 100 of FIG. 1A, the
peripheral region 126 of the blank 122 forms at least a portion of the rim 106 of
the tray 100 and may form an uppermost portion of the walls 104. The medial
region 128 forms at least a portion of the walls 104 and the peripheral portion 110
of the base 102. The central region 130 forms at least a portion of the base 102. If
desired, the blank may include a plurality of creases 138 or other lines of
disruption that extend radially inward from the corners 124 of the blank 122 to
facilitate formation of the corners of the tray 100.

Numerous materials may be suitable for use in forming the various blanks
and constructs (e.g. trays) of the invention, provided that the materials are resistant

to softening, scorching, combusting, or degrading at typical microwave oven

heating temperatures, for example, from about 250°F to about 425°F. Such
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materials may include microwave energy interactive materials and microwave
energy transparent or inactive materials.

The microwave energy interactive material used to form the various
microwave energy interactive elements may be an electroconductive or
semiconductive material, for example, a metal or a metal alloy provided as a metal
fo1l; a vacuum deposited metal or metal alloy; or a metallic ink, an organic ink, an
inorganic ink, a metallic paste, an organic paste, an inorganic paste, or any
combination thereof. Examples of metals and metal alloys that may be suitable for
use with the present invention include, but are not limited to, aluminum,
chromium, copper, inconel alloys (nickel-chromium-molybdenum alloy with
niobium), iron, magnesium, nickel, stainless steel, tin, titanium, tungsten, and any
combination or alloy thereof.

Alternatively, the microwave energy interactive material may comprise a
metal oxide. Examples of metal oxides that may be suitable for use with the
present invention include, but are not limited to, oxides of aluminum, iron, and tin,
used in conjunction with an electrically conductive material where needed.
Another example of a metal oxide that may be suitable for use with the present
invention is indium tin oxide (ITO). ITO can be used as a microwave energy
interactive material to provide a heating effect, a shielding effect, a browning
and/or crisping effect, or a combination thereof. For example, to form a susceptor,
ITO may be sputtered onto a clear polymer film. The sputtering process typically
occurs at a lower temperature than the evaporative deposition process used for
metal deposition. ITO has a more uniform crystal structure and, therefore, is clear
at most coating thicknesses. Additionally, ITO can be used for either heating or
field management effects. ITO also may have fewer defects than metals, thereby
making thick coatings of ITO more suitable for field management than thick
coatings of metals, such as aluminum.

Alternatively, the microwave energy interactive material may comprise a
suitable electroconductive, semiconductive, or non-conductive artificial dielectric

or ferroelectric. Artificial dielectrics comprise conductive, subdivided material in
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a polymeric vehicle or other suitable matrix or binder, and may include flakes of
an electroconductive metal, for example, aluminum.

The microwave energy interactive material may be used to form one or
more microwave energy interactive elements or features that alter the effect of
microwave energy during the heating or cooking of the food item. Such elements
or features may shield a particular area of the food item from microwave energy,
may direct microwave energy towards or away from a particular area of the food
item, or may promote browning and/or crisping of a particular area of the food
item. In doing so, the various elements reflect, absorb, or transmit microwave
energy in various proportions to bring about a desired heating, browning, and/or
crisping result.

In the example illustrated schematically in FIGS. 1A-1C, the microwave
energy shielding element 108, the microwave energy reflective elements 116, and
the segments 120 of the microwave energy diffusing element 118 may comprise a
foil or high optical density evaporated material having a thickness sufficient to
reflect a substantial portion of impinging microwave energy. Typically, such
elements are formed from a conductive, reflective metal or metal alloy, for
example, aluminum, copper, or stainless steel, in the form of a solid “patch”
generally having a thickness of from about 0.000285 inches to about 0.05 inches,
for example, from about 0.0003 inches to about 0.03 inches. Other such elements
may have a thickness of from about 0.00035 inches to about 0.020 inches, for
example, 0.016 inches.

Microwave energy reflecting elements may be configured in various ways,
depending on the particular application for which the element is used. Larger
microwave energy reflecting elements, for example, shielding element 108, may
be used where the food item is prone to scorching or drying out during heating.
Smaller microwave energy reflecting elements, for example, reflective elements
116, may be used to diffuse or lessen the intensity of microwave energy. A
plurality of smaller microwave energy reflecting elements, for example, elements
or segments 120, also may be arranged to form a microwave energy directing

element, for example, microwave energy directing element 118, to direct
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microwave energy to specific areas of the food item, for example, the center of the
bottom of the food item. If desired, the loops may be of a length that causes
microwave energy to resonate, thereby enhancing the distribution effect. While
one particular microwave energy distributing element is illustrated herein, it will
be understood that numerous other patterns and configuration of segments are
contemplated hereby. Examples of other microwave energy distributing elements

are described in U.S. Patent Nos. 6,204,492, 6,433,322, 6,552,315, and 6,677,563 .

Although particular examples of microwave energy interactive elements
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