WO 2011/090470PCT/US2010/003269 MULTI-TEMPERATURE AND MULTI-TEXTURE FROZEN
FOOD MICRQWAMEJIEATING TRAY CROSS-REFERENCE TO RELATER- AR ah0BHMN:

[0001] This application is based on, and claims priority of, United States 5Provisional Application Serial
No. 61/291,161, filed December 30, 2009, the entire content of which is incorporated herein by this
reference thereto. BACKGROUND: [0002] Microwave heating trays typically include one or more 10
compartments for heating one or more types of food. However, when different types of quantity of

foods are heated in the same h if'ﬁl ey RR Deat NG MRACH RS RRe prior art discloses
multi-compartment heating traygaQs FRK ¢RYA0IM EREWAEXRIRINE. §RAANt No. 7,476,830

discloses 15 microwave packaging for heating a plurality of different food items. The packaging
includes multiple compartments for separating food items and one or more microwave energy

interactive materials. [0004] This specification generally concerns a multi-temperature and
multi-texture mic@ﬁ%&%ﬁ@ﬁéﬁ%ﬂ- Q &érﬂgg) ARFS:HAP R 20 different types of foods at

the same time. MgygoRarticriaghaghicsnesificaiardesslinng 2@ wavatheatingrinay isekiging a first

integral compartment defined by at least one sidewall and ttom having an upwar onvex central
portion and §Iow@F%l§ﬂ8F@Hé@P5%l“8%§?d}‘ﬁ? &%g%&&%?mqbgﬁng@ﬂ ﬁﬁﬁ]‘%ﬁ@e& #éa%&/q%'r%}%iting
microwave energyrageassnesieong tichdednoorgdratsapesteianty StidivtaRY: €2RiIGEeECTED

ASPECTS OF THE INVENTION: [0005] A microwave heating support according to this disclosure
preferably includes a tray having a smoothly contoured peripheral shape and 30formed of a microwave

safe material. ThB AKGROIINR:first integral
[0002] Microwave heating trays typically include one or more

10 compartments for heating one or more types of food. However, when
different types of quantity of foods are heated in the same heating tray,
uneven heating can occur.

[0003] The prior art discloses multi-compartment heating trays for
microwavable foods. For example, U.S. Patent No. 7,476,830 discloses

15 microwave packaging for heating a plurality of different food items. The
pa’ckaging includes multiple compartments for separating food items and one

- or more microwave energy interactive materials.
[0004] This specification generally concerns a multi-temperature and
multi-texture microwave heating tray that is operable to uniformly heat

20 different types of foods at the same time. More particularly, this specification
describes a microwave heating tray including a first integral compartment
defined by at least one sidewall and a bottom having an upwardly convex
central portion and a lower, outer edge, and a second integral compartment

including a means for limiting microwave energy access entering the second

25 compartment.

SUMMARY OF SELECTED ASPECTS OF THE INVENTION:
[0005] A microwave heating support according to this disclosure
preferably includes a tray having a smoothly contoured peripheral shape and

30 formed of a microwave safe material. The tray includes a first integral



WO 2011/090470PCT/US2010/003269 compartment defined by at least one sidewall and an upwardly

convex bottomwgrlg%?/@%g%nd integral compartment defined by at least one siggwahoasnehsbottom. The
bottom of the second integral compartment is generally planar. The first integral compartment is
spaced from the second integral 5 compartment by a distance ranging from about 0.125 inch to about
0.75 inch. Adjacent portions of the sidewalls of the first integral compartment and the second integral
compartment diverge in a downward direction. The smoothly contoured peripheral shape is selected

from the group consisting, of rourflf% lnlclai?ti%?’a que%\é?l g%gtoa%vggiogg@] \ggw%%@g)inming, the

first integral compf—iﬁ'fﬂ% R}% cta y contain irst quantity of a first food and the second integral
compartment contadtomsacdnal sgeonidyi ofeg sl rmpssinemedninad Pyidsag piniESERfood may

have different de”ﬁﬂioe% %%mro’r“f?é/%gﬁéﬂpafpﬁ‘i’é’es@@ér{@-%ééﬁéﬁ%iﬁ\§§ﬁlr¥{éﬁfﬂ’ﬁ@b@mﬁﬂve$)- For

example, the first food may be more 15 dense than the second food. One or both foo&ite s can bein
the form of pelletspletiesiretheolis?]imeg tphyPAEP AT S IRIERARTE PR h SREPIITNE S ucture
at least partially coueHRg-gibRr oy bathietdhesommpanmenim Homioogavnenamplimitityrsructure

functions to adjust the microwave energy reaching 20 the c artments in a predetermi ay and
may include a matBRA LHREET R Sg‘?gﬁbec%ﬁzgi\g’tﬂri% 8?%? , ¥r’ﬁ?§'3v€eaq/r§ aeoosné1 %ﬁ@%ﬁ%’r\%,
microwave transmyingapateriahtegjcsbwanepeatieeiig dhetayéalirad dowmbwertb ok esdesof Mbeeover,
the microwave energy limiting structure i eastope BiNG, hrleq9aR Q5ibetlie
operable to furthe?%gégﬂ%tct%ré %%%urﬁ%lﬁ}n&iéc%}\jv%ﬁ/%én%ré& %ast%%r?g through the limiting oere
modulating meansf[A68], Efiiptipavasadig oval/egmotiosn preferably has a domed central portion and a

ower,outer ge, 4000 AEaleck a5 USaGHS! ST IRdBFacesTARERRGh MM BA ke

than the foodloca omed central portion. The domed central portion is offset from the

e >
lower, outer edge ¢néaingvaniiveh axstatibe of atbat Podherddhmsaceridiggral compartment

contains a second quantity of a second food. The first and second quantities
of food may have different densities and microwave heating properties (e.g.,
, dielectric and thermal properties). For example, the first food may be more
15 dense than the second food. One or both food items can be in the form of
pellets, if desired.
[0007] The tray may also include a microwave energy limiting structure at
least partially covering either or both of the compartments. The microwave
energy limiting structure functions to adjust the microwave energy reaching
20 the compartments in a predetermined way and may include a material
selected from the group consisting of foil, microwave absorbing material,
microwave transmitting material, microwave reflecting material, and
combinations thereof. Moreover, the microwave energy limiting structure
may include at least one opening, hole, gap, or the like, operable to further
25 adjust the amount of microwave energy passing through the limiting or
modulating means.
[0008] The upwardly convex bottom preferably has a domed central
portion and a lower, outer edge. The food located at the lower, outer edge
of the first compartment may be thicker than the food located above the
30 domed central portion. The domed central portion is offset from the lower,

outer edge by a maximum distance of about 0.1 inch to about 1.0 inch.



WO 2011/090470PCT/U52010/003269 [0009] A microwave package or container preferably includes .
a tray having aygmealabgLentoured peripheral shape and fabricated or form@§BUa2miteeived e-safe
material. The tray includes a first integral compartment defined by at least one sidewall and an
upwardly convex bottom, a second 5 integral compartment defined by at least one sidewall and a
bottom, microwave energy limiting structure associated with the second integral compartment, a first
guantity of a first food contained in the first integral compartment, and a second quantity of a second

food contained in {agRFCONA IRiRGEWSOERAYREY. Brediitamer thefaablyd integiabla coaypartment
is generally planar. Thefirst integral compartment is spaced laterally from the s in |
compartment by al¥¥RGESRRGHIYHARHERHA B?fﬁﬁﬁr(% %‘388@'@’%%8%.%%3&#%%%@%3 of the
sidewalls of the firgijintrasakbcsaraniaterinhndThe sempriddhtdgealacdirgdantagral dbrpeatment
downward direction. 15 [0010] The microwave enerqy Jimiti r [ difx.thg quantity
of microwave enepg%’%aﬁﬁ%ﬁ%é {ﬁ%%sos%%ig{ge%%%tn%ﬁt%érgtgﬁ t %lcggﬁg%%'[ge{ad& gﬁ]gr?ity of food. To
that end, the Bicriveyebremphmitiegtstdefined nhsty Ricllgash eRterfifewRIEEddofh RRLIGHUP

consisting of foil, micrlpw%\é%)a‘gﬁg;gga%mﬁﬁiagtrggﬁg%vaé@sgé@ggtt{pgﬂn@@rigécm@rqw@geazo

reflecting materialmé%é) ¢ombinatio ereof. The microwave energy limiting structyre W%ﬂ?ilio
' g

include one or mocempenimgsth@ e sr s ithe?bid. ﬁ@fé%ﬂy?ﬂﬁgqmepo\ﬂ?a\tféee#@b

structure is removahle from dag tiavdiosexpesadhauriAtRgted fgoskiemd Robexeamwindte filrthéd used
to control or modulate microwave energy can bewemoga dto egg?ose tr}e %?eprotecte

food. The

bottom shield use8&EPMBAIMEIE cAATIPAITNENave PP Ee ZmdVed Fom ﬁe {%%gt}g}enable
or facilitate rqagycliwngg)g}iﬁqb'ﬁhesﬁg@mdlsepmroomsenﬁ:;shmlegﬁﬁbr@rmmmrmmﬁ i® SpRNEIN to
different weights and volumes. If desired, one or bgth fjes. [ form. s. 30
[0012] The upwaréﬁ?&%’n%ésgﬂbttt%ﬁw %‘?Qﬂ*&%‘@{‘? {éﬂgr%%glr%ﬁgal%rt%rﬁér%%e%z?gﬁggmg%&bﬁﬁned
central portion and olew@r 28iieckdgealtnre OvET, ittehdoAtdid eteerions whiete Fgpvals af
maximum offset igm WO, 20111090410861243204QHOCRN G- foWe; SuisadaBiR dieigage of

Reh o TRIS Offs ng o

about 0.1 inch to é Bl yifset promotes more uniform heati the associated food
item by making thin facthiwemardriiee¢tiane middle and thicker at the edges. [0013] A method of

packaging m;‘%tip'\‘f,oﬁ?ﬂgf fop micHNRNEHRaERBI, SiffiRgnstreRaEtUesiBRY toctideitneisseps of
avaple

providing a micro tray having a smoothly cont_ourede?eripheral sha&e, multi Ieé%?d r%ceiving

compartments lat@raRtip R MFSRVENE SNSHRT ARRERS 401dBS 67830EEMHORIRE Wb Nent
includes an upwasgdly sesyextaationaatijackioddirsT i tskisanacetdmaidicy fvederemgyilinniting
compartment of the tray such that the 10 first food has a greater thickn t peri | NS
thereof than at ceRtFAPIYORiSFRYINEPETESD mgﬁf@(l)nsgs‘f&%ﬁfé 81‘ n#?]cléro §a\l/1 (§§é%%€é§ gP?Hﬁ,
predetermined tima;pesinslthe teoyinatunateridle fistduayec trenssnititngraspienaingiiesewayiperature.

A second food is placed in a %ﬁéﬁg}g %@&%ﬁ%@%ﬁ%’ﬂf&ﬁ%”ﬁ'%%Wa\@%ﬂe?gwmve

modulating uct(Fg '&garﬂ € tray so as to at least partially cover the second food-receiving
compartment so tettohoe expysBiso G BdRIGON TR FPRRIBITc BBl Ple8aRAcPRIFHY the

temperature of the,s fo FoWAROTERERS diRfipeCend taimp aEAkrRoV A S aRaMdthe
temperature is dif el}egfr%? %%Pﬁ S[Weé ?i’?‘st temFerature, and pref%fably can be less tg@ﬂ%%e first 20
a

temperature. At ldgay ttee @xeoppdhe dRiviRgEE iRt isToh S@Mpte Ky $HidPowave

transparent structygeyibdesirath Jhatiaierboanalenigh deahetaie peaiovenidingeaplesst ibee of the
first food and the second food in pelletized form. The micrqwave mlq?q lating str ctyre. redu es the

microwave &fergp@rgsivg fRedechn RIS elolR I FeRIH Y 5F Penglg? about 25% BRIEF
DESCRIPTION Of &R BAMBY I@Bved from the tray to enable or facilitate recycling.

[0011] The first and second foods may have different densities in addition
to different weights and volumes. If desired, one or both quantities of food
be in the form of pellets.

30 [0012] The upwardly convex bottom of the first integral compartment
preferably includes a domed central portion and a lower, outer edge.
Moreover, the domed central portion preferably has a maximum offset from
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[0014] Many objects and advantages of this invention will be apparent to those skilled in the art when
this descriptiog,is 8@ dpsg@njunction with the 30appended drawings whereiprdikesafeverseesnumerals
have been applied to like elements and wherein: WO 2011/090470PCDUS2010/003269 [0015] FIG.
1415 a top view of a first embodiment of a microwave heating tray. [0016] FIG. 2 is a side view of an
embodiment of a microwave heating tray. 5[0017]FIG. 3 is an enlarged partial cross-sectional view of a
first embodiment of a domed convex bottom. [0018] FIG. 4 is an enlarged partial cross-sectional view

of a second embqgimentof ddapedson SidRliD. HRLAI: Ssrmaagedpantal This

cross-sectional view of a second 10embodiment of a land and sidewallsa?f the microwave Eeating tray.

[0020] FIG. 6 is anEmhmRfeimeieeanass Lo haaliag of enasserBissiinat BeE BXd AN Sidewalls

of the microwave figafingitimlBirAdFiGné imiadep yiritidtRaicanthenicigeeave heating tray. [0022]
e oD e 1A A alRya BB EENS" Miuhd MR Ak Auog heslgerand 2

5 different temperatures may include the steps of providing a microwavable

tray having a smoothly contoured peripheral shape, multiple food receiving

compartments laterally spaced from one another, where at least one food-

receiving compartment includes an upwardly convex bottom surface. A first

food is placed in a first food-receiving compartment of the tray such that the

10 first food has a greater thickness at peripheral portions thereof than at

central portions thereof, so that upon exposure to microwave energy for a

predetermined time period the temperature of the first food reaches a

corresponding first temperature. A second food is placed in a second food-

receiving compartment of the tray. Then, a microwave modulating structure

15 is applied to the tray so as to at least partially cover the second food-

receiving compartment so that upon exposure to the microwave energy fora

predetermined time period the temperature of the second food reaches a

corresponding second temperature. The second temperature is different

from the first temperature, and preferably can be less than the first

20 temperature. At least the first food-receiving compartment is covered with a

substantially microwave transparent structure, if desired. The method can

also include the step of providing at least one of the first food and the

second food in pelietized form. The microwave modulating structure

reduces the microwave energy entering the second food-receiving

25  compartment by at least about 25%.

BRIEF DESCRIPTION OF THE DRAWINGS:
[0014] Many objects and advantages of this invention will be apparent to
those skilled in the art when this description is read in conjunction with the

30 appended drawings wherein like reference numerals have been applied to

like elements and wherein:



[0023] FIG. 9 is a side view of an embodiment of a microwave heating tray including microwave
energy limitingyetiusivi®eidO24] FIG. 10 is a cross-sectional view of a secon# €FBEARHENH ST a
microwave heating tray including microwave energy limiting structure. 20 [0025] FIG. 11 is a graph
showing the temperature as a function of time of macaroni-and-cheese and applesauce heated in
separate compartments of the same container having a 0.25 inch land area. [0026] FIG. 12 is a graph
showing the temperature as a function of time of macaroni-and-cheese and applesauce heated in
separate compartmsyisof 35 ¢)e1seractepnirineshavingtacthBébimentarich aréard0eRe] Faing3 is a
graph showing the temperature as a function of time of macaroni-and-cheese and applesauce heated
in separate compatfﬁﬁents of the same container having a 0.5 inch land area. [0028] FIG. 14 is a top
view of a microwayeg1ay in¢i@ing threestleceimyastimantenipoZoT et of Rignigserepeetiralingy of a
microwave tray inc¢luding three compartments and microwave energy limiting structure. WO
2011/090470PCTA2010/003269 [0030] FIG. 16 is a perspective view of a microwave tray including
three comparBnenf8 Gt a IRIGO031]sF1en 19niaeperspactive srorsosartiangl HievwehurliFlvith

three compartmengs, 5 00321, FI6. 18,18 a4pkam yisvp 8tk microwave tray of FIG. 17. [0033] FIG 19 is
a side view of the microwave tray of FIG. 17 with a portion broken away to show theﬁsha e ofothe

bottom. [0034] FIG028% arflRd did® antRIIAERAvRR iy TPEFE g X15¥i3h BréR&RA Sway to
show the shape ofJhe HHURL of a domed convex bottom.

[0019] FIG. 5 is an enlarged partial cross-sectional view of a second

10 embodiment of a land and sidewalls of the microwave heating tray.

[0020] FIG. 6 is an enlarged partial cross-sectional view of a third
embodiment of a land and sidewalls of the microwave heating tray.

[0021] FIG. 7 is a top view of a round microwave heating tray.

[0022] FIG. 8 is a top view of the microwave heating tray of FIG. 1

15  including a first quantity of food and a second quantity of food.

[0023] FIG. 9 is a side view of an embodiment of a microwave heating tray
including microwave energy limiting structure.

[0024] FIG. 10 is a cross-sectional view of a second embodiment of a
microwave heating tray including microwave energy limiting structure.

20 [0025] FIG. 11 is a graph showing the temperature as a function of time of
macaroni-and-cheese and applesauce heated in separate compartments ot
the same container having a 0.25 inch land area.

[0026] FIG. 12 is a graph showing the temperature as a function of time of
macaroni-and-cheese and applesauce heated in separate compartments of

25  the same container having a 0.375 inch land area.

[0027] FIG. 13 is a graph showing the temperature as a function of time of
macaroni-and-cheese and applesauce heated in separate compartments of
the same container having a 0.5 inch land area.

[0028] FIG. 14 is a top view of a microwave tray including three

30 compartments.

[0029] FIG. 15 is a perspective view of a microwave tray including three

compartments and microwave energy limiting structure.
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10 [0035] FIG 21 is a perspective view of the yet another microwave tray having three compartments.
[0036] FIG. 22 s plagoyiey of the tray of FIG. 21. [0037] FIG. 23 is a side viewro§Ahe/taysof FIG. 21.
[0038] FIG. 24 is a cross-sectional view taken along the line 24-24 of FIG. 15 22. [0039] FIG. 25 is a
cross-sectional view taken along the line 25-25 of FIG. 22. DETAILED DESCRIPTION: 20 [0040]
Microwave heating trays often include adjacent compartments for heating more than one quantity of
food at a time. Often, different foods in different compartments heat unevenly resulting in hot and cold

spots within each Wafy OffE0d 8 AesMILOE B0/ IR N FHi R dopds, iMaeiseiess, and
na

other such factors. dition, since all compartments are 25 subjected to the same incident
microwave energy?@mﬁéi?%@ §derheated when heated by microwave along with other foods.

Moreover, many ”IMQWPVGFWG@WQEQTI paeipdet glagsiray dhattialdsitoodaittiefleothothtiee
microwave oven. However, not wishing to be bound by theory, the glass tray absorbs some heat or
energy from the fom@lﬁpﬁ%tentially 30 lengthening heating times and causing uneven heating of
foods. NevertbelegopbgjeleFaGmpasiegsba peniar Hichmitoodaviehiray afi€idivave oven above the

bottom o floorof 6 gyen. e f9gdinay gt (ASIPTLAYAAOALASAATPRE FiUS33101003269

more evenly. Microwave energy In the oven Is generally reflected from the internal surfaces of the
oven, including the@idmn- e kersidvan tetrETvoiaragIfah the BoHate places the food at a location

where the amplitu %&ﬁ:e FlEronRvEsHs Righeidiaaatirerefircinmpointsueh RE3ha MigkAa
5surface. [0041] The microwave heating tray of this disclosure includes at least a first integral

compartment spadititieonRRkee e EFAPINP SARRACEHIE BAMC he land thermally insulates the
first integral ggmpagaeNt fomg the secanskiRisstalsompartnent apst candtivetasitocsubstantglly even
heating of 10 a first quantity of food and a second quantity of food. The first integral compartment is
preferably definedW'&QlQﬁ&%ﬁ%@mﬂrﬁﬁd an upwardly convex bottom. That convex bottom
functions to elevafpesélastragorios af e oirmtdltoeftag cdFt&n@d in the first integral compartment

above the floor of Wi}%ﬁ%@ %/gi}%gﬂg{ggz\/,fﬁwtgﬁﬁ%sg%%a@cﬂ@(&i{gm is thinner in 15 the central

area above the co iIcker e edges adjacent the compartment sidewall. This
arrangement is helpQa8h pElGdiag isracsersesticea yisutrkeoralpnadbscing d4ott ReflCThe
second inte rsl caygpartment may include microwave energy limiting structure operable to reduce
and/or control'exposure of the second quantity of food to microwave 20energy. OO42]éA r wn in
FIG. 1, a microwaf@ﬁ@btin5’ﬁ%}?idﬁrﬁ:I‘Ef@é§’§%§?ﬂﬁé&ﬁ%ﬁé@hﬁéﬁmﬁﬂt@ﬁq&'ﬁ 2058 cﬂ%(? gral
compartment 12. Bach compartment is defined by at least one corresponding sidewall 16, 17 and a
corresponding bottom 18, 19. Preferably, the compartments 12, 14 are

DETAILED DESCRIPTION:
20 [0040] Microwave heating trays often include adjacent compariments for

heating more than one quantity of food at a time. Often, different foods in
different compartments heat unevenly resulting in hot and cold spots within
each quantity of food as a result of the varying density of the foods, water
content, and other such factors. In addition, since all compartments are
25 subjected to the same incident microwave energy, some food may be
overheated when heated by microwave along with other foods. Moreover,
many microwave ovens often include a glass tray that holds food off the floor
of the microwave oven. However, not wishing to be bound by theory, the
glass tray absorbs some heat or energy from the food, thereby potentially
30 lengthening heating times and causing uneven heating of foods.
Nevertheless, by elevating at least a portion of the food within a microwave
oven above the bottom or floor of the oven, the food may heat faster and
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25 separated by a land 22 so that the first integral compartment 14 is thermally isolated from the
second integraygampaskpent 12. The land 22 separates generally parallel pBETdHS2eFPBHEjacent to
portions of sidewalls 16, 17. [0043] Preferably, the microwave heating tray 10 has a smoothly
contoured peripheral shape. By way of example, the smoothly contoured 30 peripheral shape for the
microwave heating tray 10 can be round, oval, or elliptical. Also preferably, the first integral
compartment 14 and the second .integral compartment 12 each have a smoothly contoured peripheral
shape WO 2011/09947 QR5HTYU SRRAA4R03 26 asbitantiaty éredsofsharpliyoraest i dferatiys when

the compartments 12, 14 inclyde corners, the corners are rou orners 2Q: Raupdac.casggrs of the
compartments 12, AB4/ B RRRS Bl Ft%ﬁ%%?edn |§J:{eLf|‘;§)t'Hgr:‘;ilj*l1 élr(]%aﬁg%FO :ﬁé Ré%rgvaw\{/gj heating tray 10

and/or compartmenis§Zrdrh tieipsunézentbaoesrtenfingbitoadanstiompherd thectpuitnentd and/or
rays having sharp corners anlor nanyiayado hanes. aASCHian oY ursedshage aidhe

microwave heatiné ?a?‘i%oéﬂgws for eaSier molding of means for limiting microwave energy access,
when used, afoundutieaguantity of food contained within the compartments 12, 14. 10 [0044] In the

preferred emboci e §4s) CABRAE A N YOS ATBIBdREN ABRKEROaE bisinahes o
t

about 30 cubic in e second comgartment 12 has a sm%ge,r volume rangi %go%about 12

cubic inches to abbist iBeanst GREMATTEENERRARE, A SESIRANNRHAL A VERHAVE L Vi Uine of

about 25 cubic inghas aNEHEEFREARErERAIPARBIRNES 2AS first ategyal chmadhaturot ciisic
inches. Also preferably, the first and second compartments 12, 14 ' . t1.5
inch deep. Howev%?,%fi@?%?iﬁgm‘ﬁ%ﬁ?ﬁ’}? ﬁ\(ﬁl‘%’ %gbféﬁ%%al}g%%%%?g@é%&)ﬁqv%ﬁ{g\gg}f/arying
depths throughoutthggompatityeot. st prefesabbcond fisectitypafiiesst 14 hasTiskititPeaaging

from about 4 inches to about 6 incgre%%ﬁ%bfgo(fgfp}rgéeﬁiby pout 4inchesf9ieboyt inphesdljoreover,

the second compmmﬁg'és'sa W anging from about 3 inches to about 4 inches. Both the first
compartment and ¢be\sscbntiaomphatranvex, hatteandunrsiogs iasdvgtrcthledsha SRERRSI6 about

6 inches. Preferahly, the f fi altreRmts &8 aklibatleneres pastion
thereof is 25 aboab{%quérﬁnﬂgahgmg}%né?ﬁ%%%@n@%%&] In thégp?g%red embodiment, the

microwave heatin§oetyof @ musrowasmRsest MURONRIoHE ARSRARE 1978 HERRIMILR AE heat
resistant plasgic, that isitUhiss td85veotRBiRBnbuNNiRgtoNeking tiicismattioe, edghediessviien
=le0 be sale for L4BRAPNGEERTPTLHENThorb A A SRR e b e LA o TR oL
consisting of polyeihylsne terepbibrlaseft?BR) aystaliateddhyathylere \WOe26£LAB04TEREIT/U
520101003269 compartment may include microwave energy limiting structure operable to
reduce and/or control exposure of the second quantity of food to microwave
20 energy.
[0042] As shown in FIG. 1, a microwave heating tray 10 includes a first
integral compartment 14 and a second integral compartment 12. Each
compartment is defined by at least one corresponding sidewall 16, 17 and a
corresponding bottom 18, 19. Preferably, the compartments 12, 14 are
25 separated by a land 22 so that the first integral compartment 14 is thermally
isolated from the second integral compartment 12. The land 22 separates
generally parallel portions of the adjacent to portions of sidewalls 16, 17.
[0043] Preferably, the microwave heating tray 10 has a smoothly
contoured peripheral shape. By way of example, the smoothly contoured
30 peripheral shape for the microwave heating tray 10 can be round, oval, or
elliptical. Also preferably, the first integral compartment 14 and the second

.integral compartment 12 each have a smoothly contoured peripheral shape
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terephthalate (CPET), polypropylene, high-heat styrenic copolymers such as DYLARKO, mineral filled
polypropylene polsied ke, pressed paper, high density polyethylene (HDPRi)raseior@spdabinations
thereof. Moreover, the material used to form the microwave heating tray 10 is thick enough to form 5a
substantially rigid tray. [0046] Also in the preferred embodiment, the first integral compartment 14 is
spaced from and connected to the second integral compartment by the land 22. The land 22 has a
width w (also shown in FIG. 2) ranging from about 0.125 inch to about 0.75 inch, more preferably

about 0.4 inch o b 440 JAG0 P eelarglérRRSANE 2RaRg WHENTdSRerame Iangth

thereof. By spacing apart the first integral compartment 14 from the secgond I%ﬁl cgmpartment 12,
the compartments T Inciuaee sAEHTEIIY IR IAREGSHINT éﬂ%ngﬁgtﬁgf%%rfh% diffe q?éaﬁﬁ@ers
temperatures can beiashignashHheask aomparmenh dXridofiigsivedoGethpariptest sAapd diat are
15 positioned too closely do not sufficiently insulate the first quantity of foogd.in the first i
compartment 14 by RE'QRYR aﬁaﬁﬂﬂ/ g??’od? it 'Eh‘%osreg qrrp(f gé%rpépe)gg?mg%t 1% v%%;h %gtgr? érilsult in
one or more glantiiesHlHongsiticsdresatdegsirpartialyoovearoagets andr irriks hRERTISE0A7] As
shown in FIG. 2, the first intg(?[arl %om_p&rjﬁ%lat ;égiggléjdqﬁ aAgisashHnraieuLHapanst ¥k

e 0

upwardly convex SR8 Fenhe by & dome sidewall 50. The upwardly convex bottom 19 includes a
domed central pontiver@asiarbeatieg by (Gvakogefasdersias. PriflanRf Reaitsed LEHRA portion
24 is located subsianialiu . WigfepisEafdbe fishivsaenlrampatimeiaiiaseie laodanaed in the
center typically heats up more 25 Slowly than food on the outer periphery. Thus, by locating the
domed central pomﬁhiaﬂ”@mmﬁﬁ@'ﬂ@rﬁ@m &t the guantity of food in the center of the compartment

14 will be thiyer agglauill heatfastersrthad teersediindhe apetefirendtimpadthimated dtabeaedge

reaches about the same temperature at aboug the same time. In additio), the domed cent ortion 30
24 elevates the fo¥@ ARGV MG AL HEREH éﬁ:ﬁgi?ﬁc%?b%\% %\%glr? Lﬁ(ggsct%%p')%og%nte %éf%taz!rr%rgy

transfer to the glagschfarmontipkiappet Uideaseatbrttal donmdroenaabingtiorn2 Adodhdherbieg also

insulates the food from the glass thereby p ting-JQs t j regting of the
food located in thd EE}RID oeu?irag N %ﬁé&%&%ﬁaﬁr@eﬁ%ﬁfﬁgow ﬁ%@e{g}ﬁ%gg@éepﬁed

embodiment, the foadtlacatddraetiof abiget 2F fesbibrinshemandlhe saered teerARIBEaJated at
the domed ceniral 3 paian 24pRipEGRhNdE 8BRS AENRR oAl sharaans ohéhrbisind

compartment™14 ranges from about 0.5 inch to about 0.875 inch, and the thicknes%v%f&tlﬂe food at the

center of the first sesnrgtamMPadmanes Forfabdit pe32baHEH B'aRda: 88 Hch tH&%ome has

a height of about Q3 i, WheR-he-griparing @ haightoiabeie Gplviaoh ctrecthicknatssroftiie 10

food at the edges ranges from about 0.438 inch to about 0.938 inch and the food af th of the
first compartmentEQV%MEQWOWQ%@U%@mt TP REN Rihen ﬁ%’epdgrﬁégégsetﬁgggt of -

about 0.47 inch, the #yigknasatof dhestoadmtithe anitiey faogesticudabohes. 625wt fointbes. 1.06

inch and the food at the center qf the first compartmen m [ 0.625
inch. [0049) 48 the BPERe TP LA AR A O g Gy AL Afehdyeh k> el

compartment 14 easmparevseheithbhababoud th randirtg Hoousb@inineheretprakadbfy iAEBEE0.15 inch
to about 0.75 incg%ﬁl&d nost gFeg%%?yﬁgH{ %Rdn%tosQQBH& OB iRsEr AR shawn myFiavs, dor
portion

example, 20 the ed céntral porti can have a height of about 0.47 inch and have a steep

dome sidewall 50lexigthnzaihging frorhaeulBRRShasép inghegorhaaleErR% I5HRR%SH can
have a height of alout0513 ingh anchrancaavs-serdKElaped Jemmsidawalt beoRiomenbeighis that are

too small or too large can deter even heating throughout the first integral compartment 2514 as

described irk§rearbHIPHRABY. 36086) 'FPER ﬁfé?@r@ﬁ‘%%odiment, as shown in FIG. 2 (and also in
FIG. 5 and FIG. 6)padiscent Raeiprerefise sifpoaitnd, Reofihedivstiatagatinpmpartdenaid and

e o the e Tags, of 3 comvantihial mCBWAVE SHfE FibRha B LN FeianRn
plastic, that is not subject to scorching, burning, melting, deformation, and
the like when exposed to microwave heating energy. The material used to

30 form the microwave heating tray must also be safe for use with foods.
Preferred microwave safe materials can be selected from the group

consisting of polyethylene terephthalate (PET), crystaliine polyethylene
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3017 can be substantially parallel. The diverging sidewalls allow for efficient stacking and denesting of .
the trays duringggsautaciwse of the trays and filling of the trays. In contrast, BUB&tsReiell95eektical
sidewalls deter efficient stacking of the trays. [0051] As shown of FIG. 7, in the embodiment, the
microwave heating tray 10 can be round in external shape and can include a first integral 5
compartment 14 and a second integral compartment 12 separated by’a chord or diameter of the round
shape. The first integral compartment 14 is defined by at least one sidewall 17 and a bottom 19. In the

preferred embodim%ﬁ%tm&qmé@ﬁ; ol prepidbneghigk-betostypeis kool plevateatesst a

portion of a quantity of food abovye th or of a microwave 10 aven during heati secand
integral compartm A fﬁg@eﬁ'ﬂ%ﬁ? gﬁ?edaEtO? SR {806@1 a%%ﬁb%%g%%eb % §trin%t gral
compartment 14 igjspaitehiiyettipesecibd fitggeaiciomparthinatiordihkereed. 2 Morartehadde width w

sufficient to thermall%inSL||IStseeg@ofy&tr}pﬁ%rmig%@q\;énﬁ%i %fg@g e SeRMIJRLRRIIRkEABARArtment

12 so that a prefeme %?npera ures may 15be reached in eac partment 12, 14.70052] As shown
in FIG. 8, the first mtegpstacdiapariai@ita¥d can contain a first quantity of a first food 30 and the second

integral Compartmﬂrﬂﬁa%j Caﬂlserir@{ﬂ@gpﬁ%ff@ﬁeoqe%%mﬂm,eﬁ@wrmmsgrdncmmfamdw4
embodiment, the first q antity of food 30 and the second quantity of food 32 20 are difLererkEt&\/pes
'se€o

and/or quantities d% BRI TERIBARI ASERIEA A N RrSSGOAi) (RO FITBRTDRS B4R quantity
of food 32 are the|gamesyperaBdsEEaNtiBL0h faattiFar examplepdTe fir g i@ia)itanhingdrd® can be

macaroni-and-cheese and the second quantity of food 32 can be applesauce. 25[0053 bly, the
first quantity of focﬁ?%tﬁ)eé?ssrﬁlﬁ% &o?%‘@%gryzﬁﬁ@%?éc%%f%%ﬁﬁg/ggl o"’gbao i& ggg%réiégﬁjethe first
and second fiantiigsiaéfood3efcdabythdiffarehP@ehsites smifoamtheitibdsarisddtrenieanto a
desirable temperagure in aléout the sam 5%%5@ gﬁé@”ﬁﬁt 1580%% Wﬁgx@i@%ﬁ%&@g@ﬁgn be

g . .

expanded in com ﬁ%%c?{'to ;yresﬁca)ﬁ@l?g aila 0 combrnations. Thus, the first quantity of food 30
may have a lowerideusay conhpaatiedt fastthe camPBrene s dtbbdimenthaiemlbt fiiadaig of food

30 can aiso be pefleied ARURANE SIansY HAERRTnILAHICT I 24804 BB GBHEA0d 41005269

embodiments, the guantity of food 30 can be formed into_cubes or a toroidal confi

: . uration so as to
reduce the heatingaiehe sea@adoatibs@ntitdy finfeakRAhe SOMPRHN§0i il of ?30(%%. H&n
alternative eygbodimentiBg sssnssanratitnef embienasnhianats inwelrdeqaiantinanGibedfirst
guantity of food 30. [0054] For purposes of this discl%sure a "pellet"éi!s inten{iéad tP {ggg\r}nat%@all piece
of a food ingredieffteTH&t ﬁ@T%QWaﬁ%EW@BBI%O %&nﬁarsfﬁgﬁ' ifeigaing, $6r' 8kample and
without limitation, genrgialbospbatieangdResdllgrccanlaesiskjrgeneraltyemrigpbatitiel gbfeaddly cubic,
generally that are at least partially overheated and/or under heated.
[0047] As shown in FIG. 2, the first integral compartment 14 includes at
20 least one sidewall 17 and an upwardly convex bottom 19 defined by a dome
sidewall 50. The upwardly convex bottom 19 includes a domed central
portion 24 surrounded by a lower, outer edge 26. Preferably, the domed
central portion 24 is located substantially in the center of the first integral
compartment 14 because food located in the center typically heats up more
25  slowly than food on the outer periphery. Thus, by locating the domed central
portion 24 centrally, the portion of the quantity of food in the center of the
compartment 14 will be thinner and will heat faster so that the food in the
center and the food located at the edge reaches about the same
temperature at about the same time. In addition, the domed central portion
30 24 elevates the food above the glass bottom of the microwave oven so as to
prevent heat energy transfer to the glass. Warm air trapped underneath the

domed central portion 24 during heating also insulates the food from the
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10 cylindrical, generally toroidal, generally planar, and the like. Moreover, the pellet preferably has a
principal dimension which is substantially smaller than the maximum lateral dimension of an
associated tray compartment, for example, less than about 25% of such maximum lateral dimension.
Alternatively, the pellet preferably has a principal dimension which is smaller 15 than the depth of an
associated tray compartment. For purposes of this disclosure, the term "pelletized” means forming an

ingredient into pellats, JOQard by SprEVEIRiREEISEL S eRRAAINE I AT g iR PEAL R VRIS Bethiest
guantity of food 30 to the Welght of the second quantlt%/ of food 32 can be adjusted to regulate or

control the final tefRpEr imhgraniss of thsdlivet dotegrab sespantmentntftime. For example,
when macaroni-aipggdjesenis flacackin iR fesd oRHRIMEnt tarsbanslanadcstithelagridghe

second compartment 12, the weight of the macaroni-and-cheese is about 7.5 ounces and the weight of

the applesauce is HEb GO ITMELY, This, ekekid ehiheafant draatrd ek theappmeducentalhout

62.5% to abogt 3HaMisH 25 almetsabWhae chitiansssopnlifendoye atages! s fissteeniipertment
14 and the second compartment 12, respectively, the chili Weigﬂs about 7.5 o%eﬁénd 'g%i ornbread

weighs about 2.5 GARRATTRHE 1A RSB ERNT BRI Al &8, 4P ABolCPs A out 3:1,
[0056] The first quaknedSasi® fuedithe rcesdtgvattiyeofifepdcirmatmadbeseanied from the

group consisting of bre roducts, soups, vegetables, meats, sandwiches, pizzas, ces, dips,
condiments, dess@RQ,u gsga@ WFbeO éﬁ?ﬁr@%eﬁ)ﬁb Wgﬁgg,%fpﬂagﬂk%&?%écﬁedg?&%a@o%rﬂgg,
nachos, WO 201k6R0AAMNGI HESRihe/0R326 heghtaliSabodtniorzaneln Hiekbicesdssdfrtbe,
beans, yogurt, cottage cheese, ice cream, custard, frui, «and/or combinations thereof. [0057] As
shown n PI. S ST 26 T GRS TS BRI o PR ety 10 ALY e
means for limitingfovdraiviwe entegydd thecéisst dhmparanedoridnidimges itowakmahOr§yAccdss 40
can be in the form of.a.top .shiel that at least partially blgcks.microwave, energy, fr ntering
through a top of m% @Z‘%ﬁﬁ&“&bm 6%‘31&?1 Q&ea%% e E@%ﬂﬁéﬁ 89!061 tem r@tﬁ?&&ﬁ% r(1:'eps)rseferred
embodiment, the tefitshifelddatithtiaddgeterahges fray bedutdri@aiedhrta dimunhateGaherharidcan
also act as a 10 lig. In.further embodiment, the means for limiting, microwave energy,acc, can be
formed as a singl&ﬁi}g@élﬁé o?h%erneﬁ{b%dﬁgneen%],Sﬁgorwggr&;n?gﬁ}iﬁi iﬁ%nl%?§owg\fe¥gﬁgfg§/§%i%ess 40
can be in mtfipleipiectsOléz§encheans for limiting microwave energy access tend to result in a lower

oo ohdd) = FR SR SRR iR SIS LindB RGeS e
limiting _microwavﬁrehdm@ggabess@td)ﬁ@ﬂom bﬂegkﬂummﬁmighémflﬂoohm@.mimebMing tray
pottom shield 44 1 foilaH SD4S 1915 L2 Bl ot OSBSG4 S ord 4 et
compartment ovepreféchkilyeaboito ®. 2finel tabayipliedlirfeios#id meprbngrlGd Snfiboeiaemieit can be
e AT S R AR B e e
less than about 2enstea padyerelesitiewzitealial Aty et ivedptes vehiowrtonl & Kaude faciexample,
the domed central portion 24 can have a height of about 0.13 inch and can
have gently sloped dome sidewall 50. Dome heights that are too small or
too large can deter even heating throughout the first integral compartment
25 14 as described in greater detail below.
[0050] In the preferred embodiment, as shown in FIG. 2 (and also in FIG.
5 and FIG. 6), adjacent portions of the sidewalls 16, 17 of the first integral
compartment 14 and the second integral compartment 12 diverge in a
downward direction. Alternatively, the adjacent portions of the sidewalls 16,
30 17 can be substantially parallel. The diverging sidewalls allow for efficient

stacking and denesting of the trays during manufacture of the trays and
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[0060] In another embodiment, the means for limiting microwave energy access 40 does not include
any holes, sli{ggaehikya4ike therein. In still another embodiments, the means-fgustmitingsrescrowave
energy access 40 30 can include holes, slits, and the like therein. When used, the size and/or shape of
the holes in the top shield 42 and/or bottom shield 44 can be modified to optimize heating of the
guantity of food contained in the WO 2011/090470PCT/US2010/003269 compartment being shielded.
For example, the holes in the top and/or bottom shield can be shaped as circles, squares, rectangles,

pentagons, triang|es, Pafdlaig(als, @lekeaiass|dspanthaambieiens shriralis didiiopaityedhe holes in

the bottom shield 44 and/or top shield 42 can vary 5 in location and size in order to control the amount
of microwave en%ﬁ@‘i}‘mé)r‘?ﬁEQLﬁ'?Xﬁmpartment so as to further optimize temperature and heating
time. Thus, the sfo@sd pf the batesaodIGIgiscarehensbosiendot optemizierbeatieghéating fresferred

embodiment, the Br?]les m% be cirt:éJIar holegs qurchhprovidenaC\j consisteni d(%amet nrtqufH%h?éit the

means for Iimitin&; [&BwR%e '8 er'&y §oce88'as, ,@E%o%paré:@?o A 3n8u%r oles, circular holes

have a moré easitynupatimoked Side avidem nsektipid Hotegle @avearimed Meassdardiatting microwave

energy access At JRoRBRFIAE! i fi %ﬁm%ggﬁﬁgtﬂﬁsﬁrﬂéymt@ﬂ@é)ﬁéﬁta{w ow

microwave energy sho ocused within the shi d compartment. Pre e diameter of the

15hole is at leasteioed Dinmttdegelyencarsiayrltie nAsdabeiioos 1f8n the Hrefdririgeeibodiment,
the means for lingting fRIAYVaYR CBBIBHACAESS AhMayhedamevaliedramig missauayadeating

tray 10. For example, a microwave tray 10 can include a top shield 42 and a bottom shield 44 as

shown in FIG. 16/9¥8i% #ldaptshrRity i & MePBiRoR! Brai@bevasthsfiBerehioTusiRYAYS the
microwavetfay 3050 d0EsepPrIAIR §OMPpRNeats Moy ey recyslepafhemthe hottufingiield 44 is

ble, th tt hield 44 th t incl feat t the bott
o] 24 the BEROAE: TRELAN B ARSLE RBT A bn B Bshameatel oM e e Sarendy
attgched to the gaacwymmmmmmﬁbmgmenqmmmm tRibld mmdegemhpermmly
affixed to the m'&ﬁawesgmﬁ%%f%wm Y& SR arlesve; 99324 &WQQ&R%R{%%%%(W e

embodiment, the means for limiting microwave energy access Includes a material select

group consistinghsf fgcanitrioigrelapstrpaiieatcisenibaivhrsarares itempeavthiaemaymicrowave
reflecting materigl, @%@mgi%@pém%yﬂtthg’p{gferred embodiment, the foil is aluminum foil.

Preferably, when using a foil shield, the foil is not laminated to a polymeric material. Also preferably,
the WO 2011/4i8520pAssh@n/oEH o8, the first integral compartment 14 can contain a
first quantity of a first food 30 and the second integral compartment 12 can

contain a second quantity of a second food 32. In the preferred

embodiment, the first quantity of food 30 and the second quantity of food 32

20 are different types and/or quantities of foods. In }another' embodinﬁent,’the

first quantity of food 30 and the second quantity of food 32 are the same

type and/or quantity of food. For example, the first quantity of food 30 can

be macaroni-and-cheese and the second quantity of food 32 can be
applesauce.

. 25 [0053] Preferably, the first quantity of food 30 heats more slowly than the

second quantity of food 32. Also preferably, t‘he first and second quantities

of food 30, 32 have different densities so that the foods will both heat to a

desirable temperature in about the same length of time and so that the

available food types can be expanded in comparison to previously available

30 combinations. Thus, the first quantity of food 30 may have a lower density

and may heat faster. In the preferred embodiment, the first quantity of food

30 can also be pelletized to lower the density thereof. In other
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means for limiting microwave energy access is a passive microwave shield that does not include
microwave en%{;gyﬂrﬁ%%ghve elements. [0063] In the preferred embodimenty ¢haBeanmiagelimiting
microwave energy access reduces the microwave energy entering the second integral 5 compartment
by at least about 25%. To determine the amount of microwave energy absorbed in each compartment,
the following energy equation was used: E =Cp*mtT/ t where E is the energy in J/sec; Cr, is the
specific heat of water at constant 10 pressure (4.187 J/g C); m is the mass in grams; AT is the final

temperature minus the initial tempe in c. [ e, apse e AMQYOEMicrowave
energy can then bgr[]§8§'%88t§érgrhnlér?éﬁ%?e%e%%tgg%ég% m?c@o%v%v?gne_rgyepenetrating into each
compartment. Thetonmdesdmpeniigieratieny was AkedavitredatoudhteidinatindaémeompedgferiPto 15

simulate variability jf, the eagroy Sesto JhetnitinldempsratyreofkaiBeompagmants s daken
before the shielding structure’was placed over the second compartment. After heaél%%ﬁ,ﬁhe
temperature of eaGEeRIPEINERE PSP AUBNIHY SU{eRE Stef) SIRLR A IRVAT ¥dP@Rent. Ten

tests with each shigldingtiusitnrg sreseadormed to determine if the energy 20 present in each

compartment was similar. [0064] Table 1 sho stge ercent enerqy, in,each .compar. the
energy difference M&fgen%?é Sk tne téw\}\% o %%Scté?%'nEarP%%teégeuiﬂgeagggd{%?{ﬂée wgft
compartment and apaiepaiteeds » st imgtedisetorithebpgitmept. @5any@egular or irreguiar

O 0P T 350 RIS0RGY TAPTambecarer ffbse shsApRisHRASf, SridivalT
’ generally circular disk, generally hemispherical, generally cubic, generally
10  cylindrical, generally toroidal, generally planar, and the like. Moreover, the
pellet preferably has a principal dimension which is substantially smaller than
the maximum lateral dimension of an associated tray compartment, for
example, less than about 25% of such maximum lateral dimension.
Alternatively, the pellet preferably has a principal dimension which is smaller
15 than the depth of an associated tray compartment. For purposes of this
disclosure, the term "pelletized"” means forming an ingredient into pellets.
[0055] Also in the preferred embodiment, the ratio of the weight of the first
quantity of food 30 to the weight of the second quantity of food 32 can be
adjusted to regulate or control the final temperature of the quantity of food
20 30, 32 based on heating time. For example, when macaroni-and-cheese is
placed in the first compartment 14 and applesauce is placed in the second
compartment 12, the weight of the macaroni-and-cheese is about 7.5 ounces
and the weight of the applesauce is about 4.5 ounces. Thus, the ratio of
macaroni-and-cheese to applesauce is about 62.5% to about 37.5% or
25  about 5:3. When chili and cornbread are placed in the first compartment 14
and the second compartment 12, respectively, the chili weighs about 7.5
ounces and the cornbread weighs about 2.5 ounces. Thus, the ratio of chili
to cornbread is about 75% to about 25% or about 3:1.
[0056] The first quantity of food 30 and the second quantity of food 32 can
30 be selected from the group con'sisting of bread products, soups, vegetables,
meats, sandwiches, pizzas, sauces, dips, condiments, desserts, pastas,

wraps, casserole type dishes, appetizers, such as chicken wings, nachos,
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Tray (Watts) % Energy in Large A) Energy in Small % Energy Difference 843.437 69.71 30.29 39.41
896.850 75.4024.60 o803 811.174 PCT/US2010/003269

egg rolls, and mozzarella sticks, seafood, rice, beans, yogurt, coftage
cheese, ice cream, custard, fruit, salad, and/or combinations thereof.
[0057] As shown in FIGS. 9 and 10, in the preferred embodiment, the
microwave heating tray 10 may include means for limiting microwave energy
5 access. The means for limiting microwave energy access 40 can be in the
form of a top shield 42 that at least partially biocks microwave energy from
entering through a top of the second compartment 12 so as to reduce the
heated temperature. In the preferred embodiment, the top shield 42 is flat
material and may be incorporated in a film material which can also act as a
10 lid. In further embodiment, the means for limiting microwave energy access
40 can be formed as a single piece. In another embodiment, the means for
limiting microwave energy access 40 can be in multiple pieces. Larger
means for limiting microwave energy access tend to result in a lower
temperature of food. Thus, when a lower food temperature is desired, it is
15 preferred that larger means for limiting microwave energy access be used.
[0058] As shown in FIG. 10, the means for limiting microwave energy
access 40 of second integral compartment 12 of the microwave heating tray
10 can include a bottom shield 44 in addition to the top shield 42. In the
preferred embodiment, the bottom shield 44 is formed so as to at least
20 partially cover the sidewalls and bottom of the compartment over which the
bottom shield 44 is applied.
[0059] In the preferred embodiment, it can be important to maintain a
distance of at least about 2mm between the top shield 42 and bottom shieid
44 so as to prevent arcing in the microwave oven. If the closest distance
25 between the two shields is less than about 2mm, a large electric potential
may be created which could cause arcing.
[0060] In another embodiment, the means for limiting microwave energy
access 40 does not include any holes, slits, and the like therein. In stil
another embodiments, the means for limiting microwave energy access 40
30 can include holes, slits, and the like therein. When used, the size and/or
shape of the holes in the top shield 42 and/or bottom shield 44 can be

modified to optimize heating of the quantity of food contained in the
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73.55 26.45 47.10 4 760.284 73.54 26.46 47.08 5 784.962 71.58 28.42 43.16 6 782.220 74.28 25.72

48.55 7 WO 2011/090470 PCT/US2010/003269

compartment being shielded. For example, the holes in the top and/or
bottom shield can be shaped as circles, squares, rectangles, pentagons,
triangles, quadrilaterals, elongate slots, and combinations thereof.
Additionally, the holes in the bottom shield 44 and/or top shield 42 can vary
5 in location and size in order to control the amount of microwave energy
entering the compartment so as to further optimize temperature and heating
time. Thus, the shape of the holes and/or slots can be chosen to optimize
heating. In the preferred embodiment, the holes may be circular holes which
provide a consistent diameter throughout the means for limiting microwave
10 energy access 40. As compared to rectangular holes, circular holes have a
more easily controlled size when multiple holes are placed in the means for
limiting microwave energy access 40. The placement of the holes may be
selected as a function of where and how microwave energy should be
focused within the shielded compartment. Preferably, the diameter of the
15  hole is at least about 2 mm to prevent arcing in the microwave.
[0061] In the preferred embodiment, the means for limiting microwave
energy access 40 may be removable from the microwave heating tray 10.
For éxampie, a microwave tray 10 can include a top shield 42 and a bottom
shield 44 as shown in FIG. 10. Both the top shield 42 and the bottom shield
20 44 can be removable from the microwave tray 10 so the separate
components may be recycled. When the bottom shield 44 is removabie, the
bottom shield 44 and the compartment can include a snap feature to secure
the bottom shield 44 to the bottom of the compartment. Alternatively, the
bottom shield 44 may be permanently attached to the tray. In yet another
25  embodiment, the bottom shield may be semi-permanently affixed to the
microwave tray 10 by a microwave safe adhesive.
[0062] Also in the preferred embodiment, the means for limiting
microwave energy access includes a material selected from the group
consisting of foil, microwave absorbing material, microwave transmitting
30 material, microwave reflecting material, and combinations thereof. In the
preferred embodiment, the foil is aluminum foil. Preferably, when using a foil

shield, the foil is not laminated to a polymeric material. Also preferably, the
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893.713 70.03 29.97 40.06 8 860.774 79.87 20.13 59.75 9 773.266 72.30 27.70 44.61 10 794.953
75.51 24.49 53Q%2011/090470 PCT/US2010/003269

means for limiting microwave energy access is a passive microwave shield
that does not include microwave energy interactive elements.
[0063] In the preferred embodiment, the means for limiting microwave
energy access reduces the microwave energy entering the second integral
5 compartment by at least about 25%. To determine the amount of microwave
energy absorbed in each compartment, the following energy equation was
used:
E=Cy*m*AT/ t
where E is the energy in J/sec; C, is the specific heat of water at constant
10  pressure (4.187 J/g °C); m is the mass in grams; AT is the final temperature
minus the initial temperature in °C; and { is the time in seconds. The amount
of microwave energy can then be used to determine the percentage of
microwave energy penetrating into each compartment. The two
compartment tray was filled with various weights in each compartment to
15 simulate variability in the energy equation. The initial temperature of both
compartments was taken before the shielding structure was placed over the
second compartment. After heating, the temperature of each compartment
was taken to find out the energy present in each compartment. Ten tests
with each shielding structure were performed to determine if the energy
20 present in each compartment was similar.
[0064] Table 1 shows the percent energy in each compartment and the
energy difference between the compartments when macaroni-and-cheese is

placed in the first compartment and applesauce is placed in the second

compartment.
25
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Ayerage 820.17 73.58 26.42 47.15 Std. Dev. 50.18 2.99% 2.99% 5.98% COV 6.12 7.28 12.91 [0065]
As shown, gb Z&%Ogg the energy in the tray is received in the first compariorerd2wvbrilesaddout 27% of
the energy in the tray is received in the second compartment. Thus, the small shielded compartment
receives

TABLE 1
Macaroni & Cheese with Applesauce Shielding Tray

Sample Energy in % Energyin | % Energyin % Energy
Tray (Watts) Large Small Difference

1 843.437 69.71 30.29 39.41

2 896.850 75.40 24.60 50.80

3 811.174 73.55 26.45 47.10

4 760.284 73.54 26.46 47.08

5 784.962 71.58 28.42 43.16

6 782.220 74.28 25.72 48.56

7 893.713 70.03 29.97 40.06

8 860.774 79.87 20.13 - 59.75

9 773.266 72.30 27.70 44.61

10 794.953 75.51 24.49 51.02

Average 820.17 73.58 26.42 47.15

Std. Dev. 50.18 2.99% 2.99% 5.98%

CQV 6.12 7.28 12.91

[0065] As shown, about 73% of the energy in the tray is received in the

first compartment, while about 27% of the energy in the tray is received in

the second compartment. Thus, the small shielded compartment receives
5 about 27% of the microwave energy in the tray during heating.

[0066] Table 2 shows the percent energy in each compartment and the

energy difference between the compartments when chili is placed in the first

compartment and cornbread is placed in the second compartment.
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5 about_27% of the microwave energy in the tray during heating. [0066] Table 2 shows the percent
energy in eacRygppopasbisaent and the energy difference between the compaR@RHE MRl is

placed in the first compartment and cornbread is placed in the second compartment. WO
2011/090470PCT/US2010/003269 TABLE 2 Chili & Cornbread Shielding Tray Sample Energy in Tray ~
(Watts) % Energy in Large % Energy in Small % Energy Difference 1 1635.622 94.81 5.19

TABLE 2
Chili & Cornbread Shielding Tray
Sample Energy in % Energyin | % Energy in % Energy
Tray (Watts) Large Small Difference
1 635.622 94.81 5.19 89.62
2 648.480 93.76 6.24 87.53
3 597.087 93.87 6.13 87.74
4 746.620 93.84 6.16 87.68
5 534.903 90.50 9.50 81.00
6 527.862 92.22 7.78 84.45
7 714.041 93.96 6.04 87.92
8 673.526 93.85 8.15 87.70
9 684.140 92.17 7.83 84.33
10 624.453 94.10 5.90 88.19
Average 638.674 93.31 6.69 86.62
Std. Dev. 71.26 1.28% 1.28% 2.56%
COV 11,16 11.86 15.14

[0067] As shown, about 93% of the energy in the tray is received in the

first compartment, while about 7% of the energy in the tray is received in the

second compartment. Thus, the small shielded compartment receives about
5 7% of the microwave energy in the tray during heating.

[0068] When comparing the results from Table 1 and Table 2, it can be

concluded that changing the mass of water in each compartment and/or

adjusting the cooking were not significant factors within the energy equation

. e
[Yatl

o anod oY
tA=il |

due to the small standard deviations and coefficient of variation (COV)

1

10  values.
[0069] In use, the combination of the means for limiting microwave energy

access, the upwardly convex bottom of the first integral compartment and
the land separating the first and second integral compartments act together
to shield, separate and evenly distribute heat throughout the quantities of
15 food contained in each compartment. The means for limiting microwave
energy access at least partially prevents microwave energy from reaching
the quantity of food so as to avoid overheating or maintain a cooler
temperature as compared to an unshielded quantity of food. The separation
between the compartments acts to thermally insulate each compartment
20 from the other so as to allow for different heating temperatures in each
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89.62 2 648.480 93.76 6.24 87.53 3 597.087 93.87 6.13 87.74 4 746.620 93.84 6.16 87.68 5 534.903
90.50 WO 2011/090470 PCT/US2010/003269

compartment.  Finally, the upwardly convex bottom in the first integral
compartment causes food in the center of the compartment to heat more
quickly so that the food in the first integral compartment is heated
substantially uniformly throughout.

5 [0070] A method for packaging multiple foods for microwave heating to
different temperatures includes providing a microwave tray having a
smoothly contoured shape and at least a first integral compartment and a
second integral compartment separated by a land as described above. The
first integral compartment is defined by at least one sidewall and an

10  upwardly convex bottom and the second integral compartment is defined by
at least one sidewall and a bottom. A first food is placed in the first integral
compartment of the tray such that the first food has a greater thickness at
peripheral portions thereof than at central portions thereof. Thus, upon
exposure to microwave energy the temperature of the first food is

15  substantially even throughout the first food. A second food is placed in the
second integral compartment, and may be at least partially covered with a
means for limiting microwave energy access. Upon exposure to microwave
energy, the second food reaches a lower temperature than the first food due
to the use of the means for limiting microwave energy access. The first

20  integral compartment can be covered with a lid, such as a film. Preferably,

the means for limiting microwave energy access reduces the microwave

energy entering the second integral compartment by at least about 25%. In

a preferred embodiment, the first and/or second food can be pelietized to

lower the density thereof.

25 [0071] To determine the effect of the height of the domed central portion
of the first integral compartment on the heating profile within the
compartment, an equal quantity of macaroni-and-cheese was placed in the
first integral compartment of each of three containers and heated for about
200 seconds in a 1200 Watt microwave oven. Each container was formed of

30  black DYLARK® material and included the same shielding material and
shielding configuration. During testing, each container was placed in the

same orientation and location within the microwave. The first container had
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9.50 81.00 6 527.862 92.22 7.78 84.45 7 714.041 93.96 6.04 87.92 8 673.526 93.85 6.15 87.70 9
684.140 WO 2011/090470 PCT/US2010/003269

a domed central portion having a height of about 0.125 inch, the second
container had a domed central portion having a height of about 0.3 inch, and
the third container had a domed central portion having a height of about
0.438 inch. After heating, the temperature of the macaroni-and-cheese was
5 tested in the center and along the periphery. The average center macaroni-
and-cheese temperature was lower and had a greater difference between
the temperature at the periphery and the center of the compartment in the
first and third containers as compared to the second container. Thus, it
appears that containers having a domed central portion height of about 0.3
10 inch provide more even cooking as compared to containers with smaller or
larger heights. |
[0072] To determine the effect of the land width on the temperature
attained in the first integral compartment and the second integral
compartment, an equal quantity of macaroni-and-cheese was placed in the
15  first integral compartment and an equal quantity of applesauce was place in
each of the second integral compartments of each of three containers and
heated for about 200 seconds in a 1200 Watt microwave oven. Each
container was formed of black DYLARK® material and included the same
shielding material and shielding configuration. The first container had a land
20 width of about 0.25 inch, the second container had a land width of about
0.375 inch, and the third container had a land width of about 0.5 inch.
[0073] FIG. 11 shows the average temperature as a function of time for
the applesauce as well as the macaroni-and-cheese at various locations in
the first integral compartment and the second integral compartment of a
25  container having a 0.25 inch land width. The appiesauce temperature was
measured at four locations within the second integral compartment and the
temperature at each of the four locations after about 200 seconds of heating
ranged from about 50°F to about 90°F. The macaroni-and-cheese in the first
integral compartment was measured at three locations. After about 200
30 seconds of heating, the macaroni-and-cheese ranged in temperature from
about 180°F to about 220°F.
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92.17 7.83 84.33 10 624.453 94.10 5.90 88.19 Average 638.674 93.31 6.69 86.62 Std. Dev. 71.26
1.28% 1.28% 2.56% COV

[0074] FIG. 12 shows the average temperature as a function of time for
the applesauce and macaroni-and-cheese at various locations in the first
integral compartment and the second integral compartment of a container
having a 0.375 inch land width. The applesauce temperature was measured
5 at four locations within the second integral compartment and the temperature
at each of the four locations after about 200 seconds of heating ranged from
about 60°F to about 110°F. The macaroni-and-cheese in the first integral
compartment was measured at three locations. After about 200 seconds of
heating, the macaroni-and-cheese ranged in temperature from about 210°F
10 to about 215°F.
[0075] FIG. 13 shows the average temperature as a function of time for
the applesauce and macaroni-and-cheese at various locations in the first
integral compartment and the second integral compartment of a container
having a 0.5 inch land width. The applesauce temperature was measured at
15  four locations within the second integral compartment and the temperature at
each of the four locations after about 200 seconds of heating ranged from
about 65°F to about 120°F. The macaroni-and-cheese in the first integral
compartment was measured at three locations. After about 200 seconds of
heating, the macaroni-and-cheese ranged in temperature from about 205°F
20 to about 215°F.
[0076] To determine the effect of lands having a width greater than about
0.5 inch, a first integral compartment containing macaroni-and-cheese and a
second integral compartment containing applesauce was separated by
about 3 inches in a microwave oven and heated from about 200 seconds.
25  Each container was formed of black DYLARK® material and included the
same shielding material and shielding configuration. Wider lands are
preferred to help insulate and isolate food in the first integral compartment
from food in the second integral compartment.
[0077] In another embodiment, as shown in FIG. 14, a microwave heating
30 tray 10 includes a first integral compartment 14, a second integral
compartment 12, and a third integral compartment 55. Each compartment is
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11.16 11.86 15.14 [0067] As shown, about 93% of the energy in the tray is received in the first
compartment, while about 7% Of the energy in the tray is received in the second compartment. Thus,
the small shielded compartment receives about 5 7% of the microwave energy in the tray during
heating. [0068] When comparing the results from Table 1 and Table 2, it can be concluded tfriat
changing the mass of water in each compartment and/or adjusting the cooking were not significant
factors within the gagrayeqation dusdp R malsiapgdashde iaionsng poeficiepgof yayiation
(COV) 10values. [0069] In ?J}S?Z, the combination of thgameansgfor limiting microwave ene%@aac%ess,
the upwardly con\@S{6SRERFIETIHROMRMINt8gid Gmpartment and the land separating the first and
second integral cqnprsimepieRatiagethe frsesiipsRRSAIC RN QEIIVARI U Brabiugyghout

the quantities of 15 food contained in each compartment. The means for Iimltln%qemlcrowave energy

access at least pAHINHEVERRRALBRASe theky RMael@iing haautininytees iésst sivtegral avoid
overheating & m&iBFﬁB‘aﬁ:ﬁ@‘h‘ﬁﬁ@W@%Hﬁ%ﬁ CUTRREEHrihan e SEiRlgsd SR IRQT ferdrdine

separation between the compartments acts to thermally insulate each compartment 20from the other

so as to allow for GRFEPERIARRE gl ferpRratdiHse iR iefsretlio Hhr 1965070 PePRISIAN1d831%9

compartment. Fingdpatagdptaiahheomirx sapatiméit S5bptasiabepmpariment qaxsesiagd in the
center of the compartment tg heat more quickly so that the food in the first integral compartment is

ea A : | g
heated substantialf] uﬁ%?ﬂﬁy%gugﬁéu : évﬂég‘m]' Al Prfigsttapntheimalie Relaterdhe
microwa\ée heatinge@ndtﬂ:‘ef@mﬁ?_ﬁmgr&turgffiﬂﬁmmé mmdam)miﬁﬁ%wﬂ%tra}}o@‘éh%@,smeothly
contoured shape and.at least a first integra partment and a second jntegral compartment
separated b@ga IaWéél& 'ﬂfe?af 8%%%’\%%‘?@%?&'? réb?a‘f"&)&%ﬁ%@ﬁtfl§&g?%3%m@5§@ne
sidewall and an 18n¢puvardscieryetohsition aTd thelseernd priswiRlsiorapatnteatiscHatnasbly at

least one sidewall.gnd. a botto first food, js placed in the first integral compartment of the tray such
that the first food hﬁ &G ate?%ﬁef RHRY arth&ridRAR I%ért?%% tr?eré%’f?{‘ﬂréﬂ Y BBRYENSSoriiiY thereof.

Thus, upon exposuiisstantiighpwitve egiesay thiectempgtatulisepbte firshfoaddRion to the land
characteristics, the seal between the lidding material and the tray is also

15 important to maintenance of different temperatures in different
compartments. To this end, it should be noted that when lidding material is
applied to the tray, after the tray compartménts have been filled with edible
products, the lid is sealed to the tray not only around the peripheral edge but
also along the lands between adjacent compartments 12, 14, 55.

20 Preferably, that sealing operation isolates each compartment 12, 14, 55 from
each of the other compartments 12, 14, 55.

[0079] Also preferably, each of the first, second, and third compartments
12, 14, 55 may contain a different food. In an alternative embodiment, first,
second, and third compartments 12, 14, 55 can contain the same food.

25 Preferably, the foods contained in the first, second, and third compartments
12, 14, 55 have different densities and/or heating characteristics (e.g.,
dielectric and thermal properties).

[0080] As shown in FIG. 15, the second compartment 12 and the third
compartment 55 can include means 40 for limiting microwave energy access

30 to the second integral compartment 12 and to the third integral compartment
of the microwave heating tray 10. In the preferred embodiment, the second
and third compartments 12, 55 have different amounts of coverage of the
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15 substantially even throughout the first food. A second food is placed in the second integral
compartment, gaad, may.pe,at least partially covered with a means for limitingorarswavegnergy
access. Upon exposure to microwave energy, the second food reaches a lower temperature than the
first food due to the use of the means for limiting microwave energy access. The first 20 integral
compartment can be covered with a lid, such as a film. Preferably, the means for limiting microwave
energy access reduces the microwave energy entering the second integral compartment by at least

about 25%. In a prefe”%dgsmﬁggi@f%%% Apdiarseqonddoamsr Bs BRBATEH IEWE, the

density thereof. Zgﬂ?(?? 0 Tine the effect of the height of the domed central portion of the first
integral compartmiée: snadeshdatiniNiiogIHHIRWINE cBRFPIMNASTESH aJunithirntiy secon

macaroni-and-chegse wag-piacec indbe fiettiieda Haanarsnan! whiachoHibere dontaintng and
heated for about 200 seconds in a 1200 Watt Eicr. Wav§l O\fen. Each co tain{a%\\g/%sogor%% 8@30 black -
DYLARKO materiBHSFRMAYRIGEE B 2SFRSSSARR NI P&l S EPIRRATRG CorgtiTation - Dufing

testing, each gontaisieE WAS paceskinttheaiamerndentatimiewalviocatengyittin grdenidfiavdbisd The first

iner had / / / | ion.havi i f
container had WO 2011 Q%azo%P%'lérL’Jﬁzeo%g%%g‘niéi?ggg%%ee%ngqwgggg& ﬂyér}g‘@alﬂglg;}to

about 0.125 inch, tRE"S ainer had a ral portion having a heéight of about 0.3 inch,
and the third cont#iingingachicconasd cnergy Fmtesshadingthinelhat BirdbeRnE AR AENOAEEF heating,
the temperature of the mag r%%—g@%—gg%%sg WaRioHESeHdHdEore e RN EoMRateReipnery. The

average center macaroniand-cheese temperature was lower and had a greater difference between the

temperature at théhgerisieonchriragangst of 2h&2BnipalvARNMAaRs st Amiing I USRYASs as

compared tq e sgeond coptainer 4bhis, it Paatwiam cantrinetohavingraciomathaentrabortion
height of about 0.3 10 inch provide more even cooki%‘E g?ag)qgmgared to coné%inﬁrs %th gggalr{ ror
larger heights. [O0PH PHRNIFREASY e SUFE 1ERLWitHH Jﬂ%retrpeer%b 78 SRR I the first

integral compartmesthggetihsnsesand integealmefepastnentbadieur) dhantitgafisnémarimitimgd-cheese |
was placed in the 15 first integral compartment and an al q ity of in each
of the second inte@‘r’&f‘&ﬂﬁ%%ﬁ%’% %%Ceeasc %{? fﬁre%cggﬁa?nneé%gﬁg( ??eateg ??ragﬁm%l;%g @gfonds in -
a 1200 Watt micremavhioyeoniatruentairabas formetehslivk @vhodire)tnihremaattdf@hicluded

the same shjelding material and sieldiag cotiourationTle Jiss LRNANSIERS 3@dce of the
compartment as shown in FIG. 10. In an alternative embodiment, the
second and third compartments 12, 55 include the same amount of coverage
of means for limiting microwave energy access.
[0081] The particular location and amount of shielding used for any
20 particular combination of foods will depend on the desired temperature for
each food of the combination. Accordingly, it is within the scope of this
invention, for example and without limitation, that 'only one compartment is
shielded, that all compartments are shielded, that the amount of shielding is
different for each of the compartments, that the amount of shielding is the
25 same for two or more compartments, and the like.
[0082] As shown in FIG. 16, the microwave heating tray 10 can also
include a removable lid 75. The portion of the lid 74, which covers the
second and third compartments, can be formed of the material used to form
the means for limited microwave energy access. In addition, the portion of
30 the lid 72 used to cover the first corhpartment can be formed of a clear
plastic material. Thus, the lid 75 can be formed to at least partially prevent

microwave energy from entering one or more compartments of the tray 10.
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20width of about 0.25 inch, the second container had a land width of about 0.375 inch, and the third
container had gjgngwvidiaaf about 0.5 inch. [0073] FIG. 11 shows the averapetaspesanieedas a
function of time for the applesauce as well as the macaroni-and-cheese at various locations in the first
integral compartment and the second integral compartment of a 25 container having a 0.25 inch land
width. The applesauce temperature was measured at four locations within the second integral
compartment and the temperature at each of the four locations after about 200 seconds of heating

ranged from about;505;#eabesbIRFedietmasarpnicas sheeanda biaifiss tregsateasrpiisent was
measured at three locations. After about 200 ggseconds of heatlré% the macaroni- F(f chegﬁf ranged
in temperature frorfP 6T thsomeanbiR B8 BEFAYAYS EOLREIEHRERTE R RS re as a

function of time forsfiae agpterAtgpoa ma@rmmrarmmhwata/aneugymm:mﬁsm #méefirstahtegral
compartment and the second |nte ral S mpart en nel ?t}%mgi 2 %%%%@%BA@%&\QW The
he

applesauce tempeﬁﬁ?tm%a\ﬁﬂee t?re a%oﬁﬁoca bns w second integral compartment and
the temperatuge ata&tmobﬂr@ﬂ)wumahehélmt@fw@mgmﬁﬁédmdé theaaateriaingaverbaesbout

60F to about 110F, T marargi At sobVEIe WisldniRE! fCRmieRnRaLings sapgfted at three

locations. After abo 0 second eating theLmacaronl -and-cheese ranged in temperature from
about 210F 10to aB@ut@@@mfaovrBFraths‘f%HBﬁ/@ﬂ@ A%t REMERTHE ALAYALE FURKIGRAYE ime for

the applesauce ang{pacaignisaRdud @il yasiovs rtecatl@eédﬂdrreiéstdatﬁgmh@mmm and the
second integral compartment of a container havin a 0, 5 jnch lan ﬁ? width. Th sauce temperature

was measured at BhiRJding caatsIRl AN *Eﬁé%@f? ﬂﬂg@’aﬂ% Béﬁﬁt“éﬁé/ temperature at
each of the fogr lopatians afl@fcﬂb@ﬂte?r@&bﬁ@ﬂehd@bfthea‘tmngdangqniaﬁtomrabtwy G5BtcFHBOAT L 20F.

The macaroni-and- chee e in the fl%t}&?’l §ral on PR Ehecahwas Orn )3 SRR eec}ﬁa%g?tﬂ%fgﬂer

about 200 secondégo?'mégf ﬁ@j A8 REGIL CRedSe range mperature rom F 20to
about 215F. [0076{rAp ideF@nie 1ﬂmtt eﬁedmﬁ@ﬁdﬁﬁmvt&dj@mdﬂ&grbﬁt& pemiciady OlBeificst, a first

integral compartment contaqrétln eS X Eseéeﬂéqe% secandiintagral SO RARaNEE/NtaiNIing

applesauce was sepaD afed y ab microwave oven and heated from about 200
seconds. 25 EachM&rrﬁ@&aﬁvﬁiﬁoﬂr&bd%q?MQ@R‘ the Arnge) sHERYRIRadMCfiiabacRwPaEmehielding

material a”%“‘?"t‘ﬂ%?&&@ﬁ%@ér iy tﬁre@@@rep;sﬁteraee todipinainpulateansoaslateriend in the

first integral compartment from food in the second integral compartment, [0077‘t])In g ‘%tﬁbeg of

embodiment, as shtslewall FR8, 12, ROSRTFoLSE Featifiy SBtPds 18V RO, 0

compartment 14, 3 sepRihiBirgrekeannagtistaicbn ang wphibiroegsatictasstioentifia. $2sieh

compartment is defined by at least ope espondi ewall 17, 16, 56 and a corresponding bottom
19, 1p8 57 ! hle srdeXtvaES of the firet dpmparPr% 44 ponding

[0084] Similarly, the second compartment includes a top chamfer or top
20 fillet 96 surrounding the second compartment and joining the flange to the
second compartment side wall 100. At the bottom of the second
compartment side wall 100, a fillet 98 extends between that side wall 100
and the substantially flat or generally planar bottom of the second
compartment. The second compartment 12, viewed from the top,
25 approximates a quarter-circle, or pie-shaped configuration.
[0085] When a third compartment is used, and in this embodiment, the
third compartment 55 preferably also includes a top chamfer or top fillet 102
surrounding the third compartment and joining the top flange to the side wall
106 of the third compartment. The side wall 106 extends from the top fillet to
30 a bottom fillet 104 which surrounds the substantially flat or generally planar
bottom of the third compartment. Like the second compartment 12, the third
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[0078] Preferably, the first compartment 14 is separated from the second and third compartments 12,
55 by a land 2ggeithabthafirst integral 5 compartment 14 is thermally isola®serfESaG1#e0&$eond and
third integral compartments 12, 55. Also preferably, the second compartment 12 is separated from the
third compartment 55 by a second land 60. Preferably, the second land has a width w' that is sufficient
to thermally isolate the second compartment 12 from the third compartment 55. Preferably, the 10
width w' of the second land 60 and the width w of the first land 22 range from about 0.125 inch to
about 0.75 inch, ragraJuefesaRlyRabpURRY ingptoxbrite 05 indafeeidralsly ahedamdezshhpeda uniform
transverse width substantially throughout the length thereof.In addition to the land characteristics, the
seal between the ﬁ@ﬂﬂ%‘?ﬁﬁ%‘rial and the tray is also 15 important to maintenance of different
temperatures in djfiges]t compasttients! Tbahtbefics ftcsimopdutieenb letisewvaeh ReERDY iRerial is

applied to the tray afteﬁéﬁﬁé?yo??ﬁ?%?gsgeﬁqbbaxﬁm@mﬂ"%@!awwh%@ialmsemﬁg;ﬁ, shsdigbis sealed

to the tray not onl§b§r6}u € peripheral e ut also alongp]the lands between adjacent | .
compartments 12otdyssin2bereentnlarerosdaakpsioniatioh (8mfdCed R cHIRIHRNEA S 14, 55

from each of the ﬂ%%%g?@%ﬂbw&iﬂé dhs35dONTR) hisestefarably ispesieidby tsyeseannd, and
S

third Compartm_en » 14, 5 may ggntgin a"differke’pt Jgod. In an a!:[ rnative grnp @mg@%\ﬂéﬁt,
second, and third @®tepaetsrNeX dpvargly (Mt SR P & efb’gé‘.'%f’i‘-"rr'&é*r' By, %€ Yo0ds
contained in the figst, SaeRRSVANAHRiF\cOwRRIMENtarERelsk BEobaedilterdacddiiGitiadatiwor
heating CharaCteribSct)it%gn(we'1g1'0dc;?|t (gr}ﬁ_&ngomgg%ar%é)rrlg%erct&er\s/éd upwardly into the chamber of
10  the first compartment. Again, the bottom 110 is convex upwardly from the
bottom edge of the surrounding sidewall 94 when seen in transverse cross
section.
[0087] The height h of the domed portion of the bottom 110, preferably is
in the range of about 20% to about 35% of the depth D of the first
15 compartment 14. Preferably, the height h is about 25% of the depth D. As
discussed above, the domed feature promotes uniform heating of a food
product positioned in the first compartment 14,
[0088] Yet another embodiment of the three compartment tray 10 (see
FIG. 21) includes a first compartment 14, a second compartment 12, and a
20 third compartment each having features as described above. This
embodiment, however, includes a number of features that function to
increase rigidity of the tray 10 and improve handiing characteristics of the
tray 10. These features include a non-linear transverse flange 118, a pair of
elongate handles 126, 128, and a recessed edge 120, 122, 124 partially
25  surrounding at least one of the compartments. v
[0089] The non-linear transverse flange 118 (see FIG 22) may include a
pair of substantially straight portions which are angled relative to one
another. Preferably the straight portions are symmetrically disposed relative
to the longitudinal axis of the tray 10. Preferably, the non-linear transverse
30 flange 118 extends away from the center of the first compartment 14. If
desired, the non-linear transverse flange could also be curved or generally

arcuate. The offset measured between a line joining the ends of the
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[0080] As shown in FIG. 15, the second compartment 12 and the third compartment 55 can include
means 40 for kpgtiogodermwave energy access 30 to the second integral coR§Fa¥EHEMAZ@ENnd to the
third integral compartment of the microwave heating tray 10. In the preferred embodiment, the second
and third compartments 12, 55 have different amounts of coverage of the WO
2011/090470PCT/US2010/003269 means for limiting microwave access. For example, as shown in
FIG. 15, the means for limiting microwave energy access 40 within the second compartment 12 does

not include holes thexgibradifeaiemeansrortimigirgates dwaiationesf yreceess 49 withifizhgethird
compartment 55 does include 5 holes, 70 30 ¢ %ftioae%lﬁé/vtpgorq 61%%%%¥eb%ﬂ8|[% ?R ﬂ%e&éhﬁéhird
: or linti [

compartment 55 tA3f ﬁr]‘@tsgegnapc%ﬂsgr men oreover, the’means iting microwave energy
access 40 within thiatkircbetapiag trentdbgitadinahaxionly hikcxsierie it bdsyiasartigedieatem of the

compartment, Whigg t@%&e&%ﬂd compartment 12 can include means for limiting microwave 10 energy
access 40 on the sidewalls arcr;d%otto'm thereof. Thus, more microwave energy is able to enter the third

compartment®5 tiRI90e sdtendainpfahanies 2138 tht28 chsfr e OsBRHRNE P ARG hdanor limiting
microwave energy, acaess A0Hislasaiegpf @iBNakisusegRof- Hie RECcmd RIAEHININd agRaiEpents 12,

55. In an alternative embodiment, the means for 15 limitin rp’ihcrgwave %ge{%g/ acggss 4 Qig,nlotcated on
an exterior surfacd 2§ th28orspariaght Beaniien WG OL0 R ARSHREMRNE &M BBGIRRR e second

and third compartiprtadhafdnelutrethegama dhiwuntpf dosehage lebnmi)s1es lfometigmicrowave
energy access. [0081] The particular lgcatjon ount of shielding u 0 icular
combination of foSH@f%lF%mgﬁfﬁg%é‘aygﬁgﬁnﬁﬁaﬁ%? oé%%@ﬁ%%%%éf {rﬂqeﬂc%om r?ngya%%%

Accordingly;1i is Wihigethie 8cope of this invention, for example and without limitation, that only one

comparimentis S el sSPERFIEIS 5 iy U gmaunistsipigsgitere

for each of the co ents e amount’of shielding 15 the 25 same for two or more

compartments, ariddbdiliige. 4008 sse S hedgeirriesers, tpethficibanar RBdiAY (APt @48 MNIso
include a remova i 45Ene PRIEN NG IR bomipemrise thmsRqniRIMLHYI dieomeRriments,

can be formed of the material used to form the means for limited microwave energ%@ccess In

addition, the portieArapasmRNd 42k delYdR & TRETFEBERARE R EdANG R SHRYRP e ar

15 around the compartment and substantially coextensive with the arcuately
shaped portion or curved portion of the side wall 94. That recessed edge
120 (see FIG. 24) cooperates with surface of the flange 22 to define a
substantially C-shaped cross section for the flange 22 on the external
periphery of the first compartment 14. That C-shaped cross section is stiffer
20 against deflection out of the plane of the flange 22 than a design without
such a cross-sectional configuration.
[0092] Similarly, one or more of the second compartment 12 and the third
compartment 55 may include a corresponding recessed edge 122, 124 (see
FIG. 25). As with the first compartment 14, the recessed edges 122, 124 are
25 substantially coextensive with the arcuate or curved portion of the
corresponding compartment 12, 55. Furthermore, the recessed edges 122,
124 provide the same functionality as the recessed edge 120 discussed
above in connection with the first compartment 14. '
[0093] Preferably, the food products or ingredients selected for use with
30 the microwavable tray described above packaged as individually quick
frozen (IQF) products. More particularly, sauces, starches, vegetables,
fruits, proteins, and dairy products may be used in the individually quick

.25 .



plastic material. Thus, the lid 75 can [DO formed to at least partially prevent microwave energy from
entering one Gy E8re Asieartments of the tray 10. WO 2011/090470PCT/U0$20130008289 In other
embodiments, the lid 74 can be formed entirely of the material used to form the means for limited
microwave energy access or of a clear plastic film depending upon the amount of microwave energy
desired to enter each compartment. It is to be understood, that the lid material may be constructed 5
and arranged such that the shielding aspects of the material have holes and/or slits as described

above, while the lig sateriglitself i eomimyrGIFOGeIG plezumepeodectisl anatetahimbiepmposite of
two or more layers, one layer may be continuoys Wﬁt”e a second layer cont i”i?«é}’ [nic%)vx\//?veashielding
material may hav@HBlB@lﬁnWOtlh?I(g?g%Plﬁé‘? E8RFST 96'.[6()%13’] i‘ﬁ&‘%ﬂ%?e Bdiment of the three
compartment tray §saadtie. df7 pissithibarinisite arhprapyrtientispheirabggirtielssohéénbree
compartment tray in FIG. 14, but has some further refi Q icul fir rimary
compartment 14 a‘gﬁ]m?fﬁ{a S%ngfnﬁ:?ﬁzlin\gﬁeggvigv%%%i?ﬁﬁ%poég se%%{éﬂ%g%%etﬁe%rﬂqhe
flange surrousding#hticlitat camnpanmentl 54, theop areienavebiep filey.00cRPRAGIBNSSIRfilarly, at
the bottom o the sidguall 44, pater lshar.sutreunds hecbolom 14001 dRefiseammapment

e top fillet 90 a

Extending between 90 and the bottom fillet 92 is the side wall 94 of the first compartment
14. [0084] Similargnthwiteedhtrebaiparihén PreiRiesta B9 Wisn TR Ip*8E LR SBaLGABUNdIng
the second compatment anddaining thediansr o taisesomkeanyisitpenspicle swaltdOinitethe

bottom of the second compartment side wall 100, a fillet 98 Ext@nd befweeé%?)?t sidexwglllwlﬂgo and
the substantially fitBrifiRe PR Sy SRR IBRISS TRECEEBH %?f}ﬁ?m}é?ﬁ. 0

e second compartment
12, viewed figm thedeingSangrameniates i ghattkl-biechoted pieaslinpeddidnfigiiyatiois{G088NWhen a
third compartment is used, and in this embodiment, ,the third ¢co I t55 %rlgpincludes
a top chamfer or tB)FFREETE BERAUIR irr%etr@)fﬁﬁid gg&é%%?m%ﬁ?%% jOSIIBIin% tﬁgﬁg lange to the side
wall 106 of the thiehgosspaidmentriiple sidawdel 08 rtened fasmioneings filldntcsBod bygentfillet 104
which surrounds the, substantially fl rallyplanas BaramREthe dbisconpartnetiddke the
second compartm'@'gfvi(gtf?ﬂé ﬁﬁr’ég \?\5?%%%?@6%0470PC /US2010/003269 comp%rtment maﬁlso
approximate a quadeTbiations aqsieikrdpaaicnRERIRRaRiEsdriee®dttom 110 of the first

compartmenf:L4 P yipadelidR et neaesin NG eamaB PRI csibiaions
maximum elevati . . , ,
possible, individually quick frozen ingredients introduce further benefits to
the microwavable meals possible with the present disclosure. For example,
individually quick frozen ingredients function to decrease the amount of
cooking time necessary for preparing a microwavable meal. While the
20  specific mechanism is not fully understood at the present time, individually
quick frozen may aid the speed with which selected food ingredients reach a
desired temperature because the individually quick frozen ingredients have
lower density, greater surface area, smaller depth, and tend to heat more
rapidly than continuous, monolithic, or block frozen ingredients. Use of
25 individually quick frozen ingredients also reduces the amount of energy
required to heat a particular combination of food ingredienfs to the
appropriate serving temperature. That energy reduction is a result of at least
the reduced required cooking time-for individually quick frozen ingredients.
[0085] Where the individually quick frozen ingredients are combined with
30 packaging of the type discussed and described herein, those individually
quick frozen ingredients allow the hot food to become hot faster while the

cold food remains colder due at least to the reduced time the overall
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5 occurs in the central area of the bottom 110 (see FIG. 19). When viewed in a generally longitudinal
cross section, ¥he toitosm1d 0 is preferably curved so as to be convex upwarBiZFSAY 1#&0B6tom edge
of the surrounding side:call 94. Moreover, when viewed in a transverse cross section (see FIG. 20),
the bottom 110 of the first compartment is curved upwardly into the chamber of 10 the first
compartment. Again, the bottom 110 is convex upwardly from the bottom edge of the surrounding
sidewall 94 when seen in transverse cross section. [0087] The height h of the domed portion of the
bottom 1101 prefesabhsiganithexpogedf mbonicEoysweaboet®6% dhie dasthincerpeatian 05

compartment 14. Pr feEﬂJbal}f thSi i"g\‘g ghi?{wgl?%%%%%/"g?\fh%ggﬁﬁé%uéﬁt?iéﬁﬁs@?lqﬁ%b%em

domed feature prd S un#ocfm eafing o product positioned in the first compartment 14.
[0088] Yet anothetrembesiittiogt dfahtethrarcgbmpait@einRRV 0 Este iIPIGoRKTecItme 4% ]

compartment 14, %{ﬁ&%%%/g {EPATHRECERr&RE aOrHaird eyBRaTHIeRtSACh 1Y NBdRAIUERS as
is embo

described above. . iment, however, includes a number of features that fL\gﬁtion to increase
rigidity of the Fray goiakdranproverRsianitamPsaRiStOd PR f4FAtsiAneLe R IELHEIURe a
non-linear transveysg flansie kb supaBitelepgateabandiFs lafampih, andny eoriseslafdgeic?0, 122,

124 partially 25surrounding at least one of Lhe comggrt,mer‘ntsr. r&g}os% {kﬁg E}Q\Qslriﬂ%%r %@igeﬁee flange

118 (see FIG 22) &g McRIdBIS DR G291 SYaRATCRERDNS which are angled relative to one

another. Preferablygreditiaigirpartippkear sywimauabliydispiroed ndiatine poovidadriykaaiieg axis of
the ray 10. Preferabiy. fhs non-neap ansyerse 30430 HAEKFIS AUBBRRGIAREHR the
o

first compartment fi’)i‘ ng he non-linear transverse flange could also be curved or generally
arcuate. The! Offsethmdaguedibbistvweere anitesenfifigdnia dndly siually il drsgerigem 18'aiid the

greatest deviation of fhi egelhal Lapumansiba ine aperAkgse ifien thepliautaaumers
bending in the vertical plane containing the longitudinal axis. The greater that devijation, the greater the
stiffening effect. smaller food portions are employed, such as for example with diet control

applications. .
[0096] Use of individually quick frozen ingredients also improves the
15  textural properties of the resulting food components. For example, pasta
may be provided with an "al dente” texture. Again, the specific reasons for
this improved characteristic are not fully understood at this time, but are
believed to include the minimal moisture migration from component to
component where the ingredients are in the individually quick frozen form.
20  With the ability to control moisture migration through use of individually quick
frozen ingredients, moisture levels of adjacent or juxtaposed ingredients may
be independently selected.  This characteristic is not available in
conventional monolithic or block frozen components.
[0097] When a microwavable tray according to this disclosure has
o5 different frozen foods packaged in its various compartments as a
microwavable serving for subsequent microwave heating, significant
improvements and advantages result. For example, the microwavable
serving product or packége is a substantial improvement compared to prior
art packages at least because a single heating step is used, in contrast to
30 prior art products or packages where a first microwaving step is typically
followed by a stirring step which, in turn, is typically followed by a second

microwaving step. Accordingly, it is seen that the present invention provides
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5[0090] The pair of handles 126, 128 are substantially parallel to one another and to the longitudinal
axis of the tray 10. Preferably, each handle 128, 128 is longer than the width of the flange between the
adjacent compartments of the tray. In this way, the handles 126, 128 function to stiffen the edges of
the tray 10 at the corresponding ends of the transverse 10flange 118. [0091] Additional stiffening of the
tray 10 may be accomplished by including a recessed edge adjacent to the flange and at least partially

surrounding at leagf Qfﬂﬁp‘Pé,t%é%&ﬁﬁrl;m&‘m@aw@rﬁe‘%ﬁﬁé%?é%tﬁ‘ﬁﬁi?b?@ﬁé‘?ér{ﬁbeBE_E%B@%PC'“de

arecessed edge 120 extending substantially 15 around the compartment and substantially
coextensive with thSar@nstdne JegdnsHisntsfelrrasyOresconsENatiewall 94. That recessed

edge 120 (see FIGo@éhpoonpiateicsisinsepbiiectiangsstkigdefinga dbsisaiidlpovaped
cross section for the fla_n?e 22 on the external perl{)hery of the first compartment 14. That C-shaped

cross section is stifiePYBiaphirePaRIRRGoIF BIRSIRIHES IANESoY RHO WaRRIMBRTHAR e STSRYES UL

such a cross-gectignadsopdiasiaban. [RXHtSieiladinpaairdoraef thetsesandagnartaIERhd 2 and
the third compartment 55 may include a corresponding recessed edge 122, 124 (see FIG. 25%. As with

the first compartmSRIRATHERIes5RE BIRFUC 95 Paskage yieldhorfimal\hegtivHsrackiaf the

arcuate or curved paridR otthaatiaspending/reapasimant dBookl Msthepprisiateg resgssersedges
122, 124 provide the same functionality as the recessed edge 120 discussed above in connection with
the frst compartmBROGE B0 5 BT A Ot TSN PRSP bl SB35 TR/l 30

the microwavable iy desicriecd arbpeetproitagetias tishvishialpfomirk diezrRss (1 \Abepepslicksh ore
particularly, Ciauces, starches, ve% tables, fruits, proteins, and dairy products ma% be used iE the

individually qiick Wo BPWBEEHEP Y 0/8b32B8%BE foltfY ¥ iMBRIRIUAMAGuIdR TS zen

p_roducts are availablap@ﬁmmt@ple, in the_form c_)f small _cubes, g(_anerally spherical particles hgving a
well a5 other goorl e bnaltn 9 SBGURL, SAREUATRAC b eSO AR BOR e 1
combinations of inctivideetiprwitk fitbzeprisgatientsrition bausdsedrs daestilietoaadadipia s
caoes mixed wil PO SO RER SHA B pIRLE SR SHIES A i dvehge
vegetables rtfked iwithofl Girpitadirts, dndsthefdids |t sMhdddenenaity thudt thisindvédtiefly igulsitteozen
introduced a5 opBINEE T SHor IS8 of AV RIER M52 o et B pokdtie
range of culinary egmiimaitiors poagible useddrothavehtkagickpotbeogsrticularly, suitable food
combinations include, for example and without limitation: grilled chicken with
steamed broccoli and hot fudge sundae; three cheese ziti with green beans

20 and ltalian ice; peppercorn beef with green beans and/or mushrooms and
sorbet; turkey with mashed potatoes and pumpkin pie; BBQ chicken with
baked beans and strawberry shortcake; peppercorn beef with green beans
and/or mushrooms and key lime pie; Salisbury steak with macaroni and
cheese and asparagus; meatloaf with mashed potatoes and green beans;

25 slow roasted turkey with stuffing and cranberry sauce; rosemary chicken with
mashed potatoes and broccoli; beef teriyaki with rice and pineapple; sesame
chicken with rice and oranges; turkey with stuffing and cranberries;
pancakes and maple syrup with strawberries; cheesy scramble having turkey
sausage with mixed berries; egg omelet with hash brown potatoes and

30 mixed fruit; oatmeal with blueberries; ham and cheese scrambled eggs with
hash browns and cinnamon roll; three cheese egg omelet with turkey

sausage and blueberry muffin, oatmeal with banana nut muffin and
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15[0094]In addition to the flexibility of potential culinary combinations possible, individually quick
frozen ingredigotsoininediuge further benefits to the microwavable meals poszitiiasithitlepresent
disclosure. For example, individually quick frozen ingredients function to decrease the amount of
cooking time necessary for preparing a microwavable meal. While the 20 specific mechanism is not
fully understood at the present time, individually quick frozen may aid the speed with which selected
food ingredients reach a desired temperature because the individually quick frozen ingredients have
Iowerldﬁnsity, g{%ﬂﬁb@ﬂf&@%gg, sHicHen d}ﬁl)élal,; agwldtanlum hﬁ(&%ﬁ@ﬁrgdwﬂ?m@ﬁ@mmou& )
monolithic, or block frozen ingredients. Use of 25individua uick frozen ingredients,also reduces the
amount of energﬂ f?eﬁal%%{iegf'gﬁigrﬁ%ﬁ?g?eo?ﬁ 'tﬁ%%’?}%%d"f r%&? Ef’toqa%dgﬁ)r%% iate
serving temperatbseohhpbieegywitt uhichas sbeesurtt ehdtrkash teessthgrepotatpeseditiockilig time for
individually quick frazen ingredients, r indivj | en,ingredje re
combined with 30’ §a8&35%598 thj) é%%ggé%e%}gﬁd%?‘e@%% %ér%?r\g' %ﬁogg{?ﬁﬁé%ug%ﬁ quick
frozen ingre@ientsaaliwvicthevitotffob ¢ edask candvwiol fadte bigtieolhsaler aniveigtamircoriés due at

least to the reduceghfime the ayerall MAY 2811090 TRRGETT YSAA40/A0326%RckRER igmposed to

microwave energy. Thus, the incorporation of individually quick frozen ingredients enhances the
quality and temp@igeRe Braae: reEilitHiiheafBdisesl: PRERSPITIRTHER iWGHOKHE fRRe IR E:
microwavable mgahaeperisplfBIeRtRSREICHYENEORSISK dRttwistallihdsawiek Bloseshisgedients
has been found tg be a reductiona’g cookine?ntime in the rangg of about 1%% to about 35%. For

[

example, using FBRoREFFHpiBAFsiF P8 AYERAVARIe WELAY T8 aBRITERRg B thiS 5 &Rtion,
where the irgredieetsigneasuppliedsa; iadidirahcqmtiratzes tifonefovddem enakindetstathat was 1

minute and 15 secondisfgoge than the coom e%Gege%gggegg redients were n%}rgg&plied in

r ng ct
individually quicl?‘ﬁ%% m. t[elgqanv'f'icff:)ra\(:’:[ed ?hﬁ{%gwe cooking timere uc %nr?smgglebgﬁess |

appl@cat@ons Wherersauhﬂédi!iﬁex‘@'pbmimm@@wmﬁployed, su'ch as for gxample with diet control
applications. [D0flddpe g% ¥idyally Quick koo InGKERBAIS AL IMRAUSS e dadextpal

properties of the resul od components. For example, pasta may be provided with an “al dente"

texture. Again, R8GHEEifeTRAERS oIS daDR RRIRGIsieaPRFIRIGIP AN dS S8t this
time, but afg be'&%\/ﬁ@ammc{%simfiwiﬁ@a@mww&gwi% fiorB < APRRANGHOSOSPRARENT Where
the ingredients are in the individually quick frozen form. 20 \With the ability to control moisture
migration througPVG&e!e% isAAdU RN ilTick froRersHigte BRARINATRSILPL IRRAS o Q) aditiarent
juxtaposed ingregigiparinmshie indgppadpetipsetected tAdisrtbarasiesiskc irapoltesidiable i
conventional monolithi¢ or block frpzen 8omponents. [0097] When a microwavable tray according to
this disclosure h%%pféag?f@F 3P0 e f80ds packaged in its various compartments as a microwavable
serving for subsfiieer]t micrtvia\speeiditatosigtiécan iniatowel’héneftand webdiitagesnesion For

example, e MGRNARRISACL 08RO HALAR RIS AehhalBR BRI AP et oapared (o

prior art packages at least because a single heating step Is used, In contrast to 30 prior art products or
packages wherésmtshﬁemnamgté;_ﬁwmyﬁi@lmwﬂsﬁe@@ymﬁiF@bg@ib' wméﬁgiw@rﬁ, is
typically followeg}, by &secQafLRicko WA Ig Sters AP di Pynidmpaasdhalithpfrerankigention

provides
value.

[0102] Moreover, when the words "generally” and "substantially" are used
25 in connection with geometric shapes, it is intended that precision of the
geometric shape is not required but that latitude for the shape is within the
scope of the disclosure. When used with geometric terms, the words
“generally" and "substantially” are intended to encompass not only features
which meet the strict definitions but also features which fairly approximate
30 the strict definitions. In this connection, the term “rounded” is intended to
also include configurations comprising two or more substantially straight line

segments describing the "rounded” feature.
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a simple, one-step, microwave heating step to fully prepare the package for use, and the food
‘ingredients foyanswoaerfoconsumption. [0098] The microwavable product eCpaikateoeszéfis disclosure
provides consistent, repeatable temperature in its various compartments. Moreover, 5 those
- consistent, repeatable temperatures are not the same in all the compartments. The product or
package yields optimal heating in each of the various compartments. Moreover, it should be
appreciated that this disclosure is not limited to a microwavable product or package having merely two

or three comparigegss. ThprpeNsRPiLRIgbingssiessesre arplirablmithoivaviciumarbleaproducts or
packages having moré than three compartments.é%%%%ﬁ/ghilfe two partj??alar selectiop of food
r C

suitable for use MAGRIERDAFIRNHEBrEB¥NENT Vo 155 Bl B2 FRRAGILCIR S8 above, it
should be appregigited byt setskileddridbe etbthaidhisdvesdifinatois mosjibiedadetodbdoods. The
generality of this invention is better understood when. it is sider ltiplici er food
combinations m%‘fﬁlgﬁ%@&rﬁ%ﬁ@ a@éﬁg?ﬁ%.?\ﬂé\;?eubqgr%%aﬁgﬁy?%ﬂlﬁgbég%)g]&%bﬁ%? js‘iigr]'\clude, for
example ang witlihighlinhitation nugikeihidepanviiestethacapinibessli apePgopfutige BMATHRN three
cheese 21t with green e 20 aih'aliandce: REBRRIGAEH DeBhY Lk arrsere s aa fyshrooms

and sorbet; turkey wi hed potatoes and pumpkin pie; BBQ chicken with baked beans and
strawberry shorttekepisiéppet ssierscef eninreelirFeansafiorRt MUY RPREMRACY Tt
Salisbury steak withy masasass argdshepseanthaswyagus; meatloaf with mashed potatoes and green
beans; 25 slow roasted turkey with stuffing and cranberry sauce; rosemary chicken with mashed
potatoes and broccoli; beef teriyaki with rice and pineapple; sesame chicken with rice and oranges;
turkey with stuffing and cranberries; pancakes and maple syrup with strawberries; cheesy scramble
having turkey sausage with mixed berries; egg omelet with hash brown potatoes and 30 mixed fruit;
oatmeal with blueberries; ham and cheese scrambled eggs with hash browns and cinnamon roll; three
cheese egg omelet with turkey sausage and blueberry muffin; oatmeal with banana nut muffin and
blueberries; Asian chicken salad; southwest chicken salad; BBQ chopped chicken salad; buffalo
chicken salad; potatoes with broccoli, cheddar and bacon; potatoes with chicken, bacon and ranch
dressing; potatoes with chili and sour cream; potatoes with tuna au gratin; sandwich with cole slaw; 5
sandwich with fruit salad; sandwich with broccoli salad; sandwich with pasta salad; broccoli cheddar
soup with turkey; tomato soup with whole grain cheese bread; chili with corn bread; chicken ranchero
wrap with ranch dip; mini cheeseburger with ketchup; boneless chicken winds with blue cheese dip;
chicken and cheese quesadilla with queso; chicken and cheese 10 quesadilla with salsa; and other
combinations of one food item and at least a second food item, where the first and second food items
are desirably served at different temperatures. [0100] Where, for example, one compartment includes
a salad and another compartment includes a salad topping, the package may be heated 15 so that the
topping is heated or warmed so as to be dumped on or spread over the salad portion. Any such
combination of foods from different compartments may be performed in the microwavable tray itself or
in a separate dish, as desired.
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[0101] In this specification, the word "about" is often used in connection 20 with a numerical value to
indicate that mathematical precision of such value is not intended. Accordingly, it is intendediGat LP
where "about" is used with a numerical value, a tolerance of 10% is contemplated for that numerical
value. [0102] Moreover, when the words "generally” and "substantially” are used 25 in connection with
geometric shapes, it is intended that precision of the geometric shape is not required but that latitude
for the shape is wigpinghsscope of the disclosure. When used with geometric terms, the words
"generally" and "substantially" are intended to encompass not only features which meet the strict
definitions but also features which fairly approximate 30 the strict definitions. In this connection, the

term "rounded" is fqr)tendgzq,{g@}@%qgl%@%w@@?ﬁiﬁ%ﬁ%gq@ng two or more substantially straight
1

line segments describing the "rounded" feature. 03] While the foregoing describes in detail a
microwave heating tray, methods off a¥aki}VtRe tray, 8RPRIBIModEPhtRIsEdt ViR irhesphrehereone

skilled in the grt thatn&sayaIg RBESS SREMedifatoasdiBmbsdeRdeHfdtvaiReosrd SrayRnst

methods and further that e%un,/alents may be employed, 5 which do not materially depart from the spirit

and scope of the PRERTIGIAREBS&HEITaXIRelEE 'BeAb sk odifications, and equivalents that fall
within the spirit and scope of the invengionrags frEgeast bydhparrridedsriaibes pie itapdsd inbe

encompassed thereby. MCSLLP We Claim: 1,A microwave heating support comprising:

a
tray having a smoothly contoured peripheral SIEGYSeY Qi ah Rl 6paMEHRSIABY3H formed of

a microwave safe plastic or paper matgrigdcenidl thdral usbRtpariersit adfintiategrat seampastment
defined by gt least one sidewall and an upwardvi% vcloua\llex ottom; and a second integral compartment

defined by atleast one 10sidewall and a genSIERYHLARF BoesRErllY PlanghRAliRThe first integral

compartment is spaced from the/sersind tinte gat comtaramenhysasistanes syilsiantiemroyide
thermal insulation between %Ihe c?mpartments the sh?%e and spacing of the compartments resulting in

uniform heating WitiRAdR Rl GAMPRETENA (e, distance sufficient to provide thermal

insulation between the compartments the shape and spacing of the
compartments resulting in  uniform heating within each individual

156  compartment.

2. The microwave heating support of Claim 1, wherein the smoothly
contoured peripheral shape is selected from the group consisting of round,
elliptical, and oval contours.

20
3. The microwave heating support of Claim 1, wherein at least one of the
first and second integral compartments further includes microwave energy

limiting structure.

25 4. The microwave heating support of Claim 3, wherein the microwave
energy limiting structure includes a material selected from the group
consisting of foil, microwave absorbing material, microwave transmitting

material, microwave reflecting material, and combinations thereof.

30 5. The microwave heating support of Claim 3, wherein the microwave

energy limiting structure includes at least one opening.
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2. The microwave heating support of Claim 1, wherein the smoothly contoured peripheral shape is
selected from the group consisting of round, elliptical, and oval contours. 20 3. The microw Hagting
support of Claim 1, wherein at least one of the first and second integral compartments further includes
microwave energy limiting structure. 25 4.The microwave heating support of Claim 3, wherein the
microwave energy limiting structure includes a material selected from the group consisting of foil,

microwave absorbyng m fa%%%‘iﬁ%%gggﬁg@ﬂ BretrialatRiCHOWRYE ERA QAN raraiREgHaRNd

combinations thereof 30 5. The microwave g support of Claim 3, wherein the microwave energy

limiting structure indogestaéedstoninseding st Ah@niibroafaieaskang shepseeaiairtes aherein

the first integral CO&R?%%B%@O%QE%Q firsbauARtEv.ghirp @A e second integral compartment
antity of food. i

contains a second qu /.The microwave heating support of Claim 6, wherein the first
guantity of food and the second quantity of food have different densities and/or heating characteristics.

8. The microvéaveJf‘ea“”@rﬁgHﬂﬂfﬁo%é%@iﬂbétsw@%r@wﬂeo@f@m%ra AQRERAHYHY fRet quishthe
second quantity of food is In the form of pellets. "9. The microwave heating support Qf,CIaérS&Pa\()vherein
f

the pellets are indivfdfeay @uigkthezenaesd iAyAIBNST 11996 AV SIBREGRE RIS

Claim 1, wherein %%@@ﬁé{g&ggs‘%@nd compartments contains first individually quick frozen
ingredients. 11. The microwave heating support of Claim 1, wherein one of the first and second
compartments contains at least two individually quick frozen 20ingredients.

8. The microwave heating support of Claim 6, wherein one of the first

10  quantity of food and the second quantity of food is in the form of pellets.

9. The microwave heating support of Claim 8, wherein the pellets are

individually quick frozen food ingredients.

15 10. The microwave heating support of Claim 1, wherein one of the first
and second compartments contains first individually quick frozen ingredients.

11.  The microwave heating support of Claim 1, wherein one of the first
and second compartments contains at least two individually quick frozen

20 ingredients.

12.  The microwave heating support of Claim 1, wherein the second

compartment contains individually quick frozen ingredients.

25 13. The microwave heating support of Claim 1, wherein the second

compartment contains at least two individually quick frozen ingredients.

14. The microwave heating support of Claim 1, wherein the upwardly
convex bottom has a domed central portion and a lower, outer edge and the

30 food located at the lower, outer edge is thicker than the food located at the

domed central portion.
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12. The microwave heating support of Claim 1, wherein the second compartment contains i&}ﬁiigigtjglly
quick frozen ingredients. 2513.The microwave heating support of Claim 1, wherein the second
compartment contains at least two individually quick frozen ingredients. 14.The microwave heating
support of Claim 1, wherein the upwardly convex bottom has a domed central portion and a lower,
outer edge and the 30food located at the lower, outer edge is thicker than the food located at the

domed central porfign. 1 the microwaye ﬁggﬁé}ﬁ%%rﬁogpléi,g]rm,]wp%@%%ﬁ&%n%%r%%ratral

portion is offset from the lower, outer edge t 0.1'inch to about 1,0 inc € microwave
heating support ofa@Hiifal porfiastdmhaitgat &armdhsoleyust taitsd @darstyr ahofitd ihteghicehpddrtment
and the second integra| gompartment diverge in a downward direction. 1017.The microwave heating
support of Claim 1, further including at least three compartments. 18. A microwave container
comprising: a tray having a smoothly contoured peripheral shape substantially free of 15sharp corners

and formed oa migfowayR SHFRAPHGLHBARRE BRI St aiay Includingfbigareq skinteoral
compartment defined by at least one sidewall and an upwardly convex bottom; a second

integral compartm@htRHeaws!'s: Rfathe dEsdideieanaioeormraginendpitatie seeeRd integral

compartment diverge in a downward direction.

10 17. The microwave heating support of Claim 1, further including at least

three compartments.

18. A microwave container comprising:
a tray having a smoothly contoured peripheral shape substantially free of
15 sharp corners and formed of a microwave safe plastic or paper
material, said tray including at least:
a first integral compartment defined by at least one sidewall and
an upwardly convex bottom;
a second integral compartment defined by at least one sidewall
20 and a generally planar bottom;
a first quantity of food contained in the first integral compartment; and
a second quantity of food contained in the second integral compartment,
wherein the first integral compartment is spaced from the second integral
compartment by a distance sufficient to provide thermal insulation
25 between the compartments, the shape and spacing of the
compartments resulting in uniform heating within each individual
compartment; and
wherein at least one of the first and second compartments includes a
microwave energy limiting structure.
30
19.  The microwave container of Claim 18, wherein the microwave energy

limiting structure includes a material selected from the group consisting of
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a first quantity of food contained in the first integral compartment; and a second quantity of fopd | | p
contained in the second integral compartment, wherein the first integral compartment is spaced from
the second integral compartment by a distance sufficient to provide thermal insulation 25 between the
compartments, the shape and spacing of the compartments resulting in uniform heating within each
individual compartment; and wherein at least one of the first and second compartments includes a

microwave enerayJinitgase. od Bl MBENAYe ARIBINRIC Clah Ay Sielig

microwave energy limiting structure includes a material sélected from the group consisting o 33 -
MCSLLP foil, micfoieERaaussspiRefinthtaateriaicod sambinatintmipera@ial, microwave reflecting
material, and combinations thereof. 20. The microwave container of Claim 18, wherein the microwave

energy 5limiting structure includes at least one hole therein. 21. The microwave container of Claim 18,
wherein the first c@fntity (GBI EMMAYR cepttr Rinttpior (HRdWieke Mt refticavsRyes eIRIGY

heating characterighfihg StrééturbanBiGtRyaracatiBRe 1 tRR]S, wherein one of the first quantity

of food and the second quantity of food is in the form of pellets. 23. The microwave container of Claim
18, wherein one of the first quantity 150f food and the second quantity of food comprises individually

quick frozen ingregientsThe microwave container of Claim 18, wherein the first quantity of
food and the second quantity of food have different densities and/or heating
characteristics.

10
22.  The microwave container of Claim 18, wherein one of the first quantity

of food and the second quantity of food is in the form of pellets.

23.  The microwave container of Claim 18, wherein one of the first quantity
15 of food and the second quantity of food comprises individually quick frozen

ingredients.

24.  The microwave container of Claim 18, wherein one of the first quantity
of food and the second quantity of food comprises at least two individually

20 quick frozen ingredients.

25.  The microwave container of Claim 18, wherein the upwardly convex
bottom has a domed central portion and a lower, outer edge and the food
located at the lower, outer edge is thicker than the food located at the domed

25  central portion.

26. The microwave container of Claim 25, wherein the domed central
portion is offset from the lower, outer edge by about 0.1 inch to about 1.0

inch.
30
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24. The microwave container of Claim 18, wherein one of the first quantity of food and the W&g'ﬂgl@
guantity of food comprises at least two individually 20quick frozen ingredients. 25. The microwave
container of Claim 18, wherein the upwardly convex bottom has a domed central portion and a lower,
outer edge and the food located at the lower, outer edge is thicker than the food located at the domed
25central portion. 26. The microwave container of Claim 25, wherein the domed central portion is

offset from the lowey, out?ﬁs%ecwmk%mteﬁ@%-9énqnhé%aﬁgg%%gu?;sw&i\sgg%tamef

of Claim 18, wherein adjacent portions of the sidewalls of the first integra artment and the

second integral cdhfhaftdeaiivelgdhn Jiwdwniearatiesnearsnzst Tadnibeeeeerdniaiagralf Claim
18, wherein the migriNave-RIMEN ARGHINY £ THAHIRISMBRAMake. 29. The microwave container of

Claim 18, further including lidding 10 material covering at least the first and second compartments,
and being sealed to the tray so as to substantially isolate the first and second integral compartments
from one anogher. 30. The microwave container of Claim 29, wherein the lidding material is 15 sealed
to the tray substantially along the smoothly contoured peripheral shape thereof and offset from the

periphery toward #& cenl&edPHGERGIENta NS RictHBinLf BatibryRig iatpierRvaYEANRIdwave

heating to 20diffefpRtiesnapisturesis asppoiviigethe steps of: providing a microwavable plastic or
paper tray having a smoothly contoured peripheral shape substantially free of sharp corners, multiple
food receiving compartments spaced from one another sufficient to provide thermal insulation between

the 29. The microwave container of Claim 18, further including lidding
10 material covering at least the first and second compartments, and being
sealed to the tray so as to substantially isolate the first and second integral

compartments from one another.

30.  The microwave container of Claim 29, wherein the lidding material is
15 sealed to the tray substantially along the smoothly contoured peripheral
shape thereof and offset from the periphery toward the center of the

container.

31. A method of packaging multiple foods for microwave heating to
20 different temperatures comprising the steps of;

providing a microwavable plastic or paper tray having a
smoothly contoured peripheral shape substantially free of sharp
corners, multiple food receiving compartments spaced from one
another sufficient to provide thermal insulation between the
25 compartments, a first food-receiving compartment having an upwardly
convex bottom surface; the shape and spacing of the compartments

resulting in uniform heating within each individual compartment;
placing a first food in a first food-receiving compartment of the
tray such that the first food has a greater thickness at peripheral
30 portions thereof than at central portions thereof, so that upon

exposure to microwave energy for a predetermined time period the
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25 compartments, a first food-receiving compartment having an upwardly convex bottom surface; the
shape and spacing of the compartments resulting in uniform heating within each individual MCSLLP
compartment; placing a first food in a first food-receiving compartment of the tray such that the
first food has a greater thickness at peripheral 30portions thereof than at central portions thereof, so
that upon exposure to microwave energy for a predetermined time period the MCSLLP temperature of

the first food reaches a cggm&gﬁig}gg fg]st pq{psty_ref p@ggge%sego ngﬁ;{%ﬂ%@ copdl,

g ood
food-receiving compartment of the tray; 5at least partially covering at least one and second
food-receiving compartmig@mep@igitianicrowave modulating structure, so that upon exposure to the

microwave energy for the predeseiied UaRATIBRLR & BEsA B Al e eRAn LnqskiBaches 2

corresponding second temperature which is different than the first 10temperature; an covering
one of the first and secorfd f88d@éeiving compartments with a substantially microwave transparent

structure.  32. The method of Gilain3 é(y{?gwir&é@@gﬂﬁrg\{v%mI%qir{gétmg%ﬁdlgégg,q&es the

microwave energy entering the second food-receiving compartment by at least about 25%. 33. The
method of Claim 31, inclfeRtgrefeiRE T LTRPHIMPEOIRIWG helcaisrena v tiedidating Sitrtiesecond

food i pelletized form. 2, HaHEISRBENIEM nieRio URIugIe: HenpLasinat oast

one of the first food and the second food as individually quick frozen ingredients. 2535.The method of

Claim 31, including the flifiter 8@P8F plRidiegREEHSBnObr thE et 954 arfBafle §RMRFf08d as a
plurality of individually quigk&az6RdigresieBisd temperature which is different than the first

10 temperature; and
covering one of the first and second food-receiving

compartments with a substantially microwave transparent structure.

32.  The method of Claim 31, wherein the microwave modulating structure
15 reduces the microwave energy entering the second food-receiving

compartment by at least about 25%.

33.  The method of Claim 31, including the further step of providing at
least one of the first food and the second food in pelletized form.

20
34. The method of Claim 31, including the further step of providing at
least one of the first food and the second food as individually quick frozen

ingredients.

25 35. The method of Claim 31, including the further step of providing at
least one of the first food and the second food as a plurality of individually

quick frozen ingredients.
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