WO 2011/ 090470PCT/ US2010/ 003269 MUILTI - TEMPERATURE AND MULTI - TEXTURE FROZEN
FOOD M CROMVE HEATI NG TRAY CROSS- REFERENCE TO RELATED APPLI CATI ON:

[ 0001] Thwe 2apipion4rati on i s based on, and cl ai ns prioritycofus2diniooads St at es
5Provi sional Application Serial No. 61/291, 161, filed Decenber 30, 2009,
the entire content of which is incorporated herein by this reference

t heret o. BACKGROUND: [0002] M crowave heating trays typically include one
or nore 10 conpartnments for heating one or nore types of food. However,

when different types of quantity of foods are heated in the sanme heating
B TEM

tray, uneven heating cMVleticTEMRERATYRE AN MJLEH-HTEXTIIREses

mul ti - conpartment heat FROZENROOE MICROWAMDHEATDING TRAY exanple, U.S.
Pat ent No. 7,476,830 discloses 15 m crowave packaging for heating a
plurality of different food itens. The packaging includes nultiple
compartments for separating food itens and one or nore m crowave energy

i nteracti ve GBROSS-REFERB TOhRE LD ARBEIGATEMNEr al |y concerns a

mul ti-tenper 1 -t.extur I, CL.owayv 29t | r [ erabl e
o uni o i yORAE Dl el 't §ReBuit AR ok 3t Difeo' S

parti cul 8rl yRrolRicnat pasilication iSutiall e 16 92$1,a6N] filcovBEeemdat 309 2008y the
including a first integral conpartnent defined by at |east one sidewall and
a bot t om haBnige gantani@f wWhictt isnpexrresatedrergisy by Biis seferencentheretoput er edge,
and a second integral conpartnment including a nmeans for limting m crowave
energy access entering the second 25 conpartnment. SUWARY OF SELECTED
ASPECTS OF BACKGROUND: [ 0005] A m crowave heating support according

beri phor al - 9RABY] arlicSorBrReceAng ey Buctvicalye RALES aPReTEr ¢ B -
incl udegga fdohflatMERE” #r 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
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 microwave heating tray that is operable to uniformly heat
20 different types offoods 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 conpartnent defined by at | east one
sidewal | and an upwardly convex bottom and a second integral conpartnent
defi ned byoavilmesd one sidewall and a bottom The bott ecrafs2aloeorecond
integral conpartnent is generally planar. The first integral conpartnent is
spaced fromthe second integral 5 conpartnent by a distance ranging from
about 0.125 inch to about 0.75 inch. Adjacent portions of the sidewalls of
the first integral conpartnent and the second integral conpartnent diverge
in a dowmnward direction. The snoothly contoured peripheral shape is

sel ected fr gtampartgestsiefioed byi alglesst renmaidewall pan£@n, USRIy aCOSXt our s.
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i ncl ude a niinclowadgacamt pyytidonsnof thegidewaltd of theafirst adsdrap sotripalrinyert@ndr i ng
either or baoth of the.co rtnments. The,.m crowave ener l'i.m ting ructure
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consisting of foil’, mcrowave absorbing naterial, mcrowa ransm t
mat eri al , mafrowad.eelliptidabcanchgvatetomtours, and conbi nati ons thereof.

Mor eove t LLr ve ene limting,structure y_incl ude l.egst one
opent n OnollB00RE, WHER, 88T Y wackabingt B (5S¢ Bt csshiarinept tvridioun
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[ 0008] The upwardly convex bottom preferably has a donmed central portion

and a | ower CobtaiBs acsRpEndHanttnaf @ segoed faed.; Rbelfisalkeand saeend gdgatites t he

first conpar | : f - onmed
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2011/ 090470PCT/ US2010/ 003269 [ 0009] A m crowave package or contai ner

pref erabPy idedsgdbandhersgpond\iragd. Lrewsihatl) feedtiemegapds hibedordipe and
fabricated : a mcrowave-safe material. The tray includes a
first int eg%"ggb%sﬁgﬁght defined by at | east one sidewall and an upwardly
convex bott §aP07] selmnttay 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.



5 integral conpartnent defined by at |east one sidewall and a bottom

m crowave energy limting structure associated wth the second integral
conpart mewo0,20e/Mb478t quantity of a first food contai nedPCh/ush@ofnise
integral conpartnent, and a second quantity of a second food contained in
the second integral conpartnment. The bottom of the second integral 10
conpartnent is generally planar. The first integral conpartnent is spaced
| aterally fromthe second integral conpartnent by a distance ranging from
about 0.125 inch to about 0.75 inch. Adjacent portions of the sidewalls of
the first ir088PhI Romierowavet Pasliage orls soptrinehtrsglesablyoisivdeterd ttBwer ge
in a downwar i rect] ] rycture
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the mcrowave energy limting structure may include a material sel ected

fromthe gr cﬂﬁfir@gn. y &t i'?ﬁ}gstd?”ef sideway; %ﬁlﬁ\}@’ﬁfg& B‘i"h‘_é?%?’@?'ir‘ala, S?ﬁQﬂdoyvave
transm t§l ng,fRf-a 'c%hé)éﬂﬁéﬁy"ﬁé?ineaobgeg{ QELSNYNERIRIdIE SHY £ WL i ons
energy limtin

t hereof . The m“cr owav structure may al so 1nclude one or
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energy can Rempeamvest,t an@ P ezRohBeqéantty Wrest 8sbdrefood RSNBAREGNhSiMee! d
used to nodul ate or control m crowave energy can be renoved fromthe tray
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[0012] The H@ﬁé@élgl JrofP e sebohd QRtegtalt dtimpartsient biyeg ddtaneananyimgfrom
preferably includes a donmed central portion and a | ower, outer ef?@ggqaf
rom

Mor eover,  t RO FLH22 dnelt &0 abort Oofb ik eAdinapnhaeriontasf thensét
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0.1 inch to abo re-unrrormheati g of
t he associ atied dowewaitddirdstioraki ng the food itemthinner in the mddle and

thi cker at the edges. [0013] A nethod of packaging multiple foods for
m crowave hd3010k t e raicruer e enessy dimiting SSrusiyrei MctiaBs tire madifysthss
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upon exposure to mcrowave energy for a predetermned tine period the
t enper a20r e reflecting miaterial f and combinations theraoés Joednicgowave eneegyplimiingre. A

second food jis pl aced iq a .selc?jnd f ood-recei vin cogpq?rtrrent of Bhe.tray.
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transparent structure, if desired. The nethod can al so include the step of
provi di ng attneEgcaphe remaved fromdhetpydoanabie er taciiate resyaling pel | et i zed
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this invention wll be rent to those skilled in the art when this
descri pti on q9§"%‘5(§°ﬁ”hogggﬁ?}ﬁcti on with the

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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30 appended draw ngs wherein |ike reference nunerals have been applied to
i ke el ements and wherein: WD 2011/ 090470PCT/ US2010/ 003269 [0015] FIG 1
is a top woewmiao&ofirst enbodi nent of a m crowave heat iPag/uSe@Y/00320916]
FIG 2 is a side view of an enbodi nent of a m crowave heating tray. 5[0017]
FIG 3 is an enlarged partial cross-sectional view of a first enbodi nent of
a doned convex bottom [0018] FIG 4 is an enlarged partial cross-sectional
view of a second enbodi nrent of a doned convex bottom [0019] FIG 5 is an
enl arged partial cross-sectional view of a second 10enbodi nent of a | and
and si dewal [tBe dpwehoutee edgae the sangg)of ahgut Pdomeh tpiabow 4.9 ingh.ehhigr ged

partial cro ' i Ik i . : vdewal | s
o the. m cr SsGPFeapsyordyRireBnsipktila & e o8BI Rg o e BBk

m cr onave hebé;fam:i tteaythirir(&ﬂrﬁlfa&hﬁddl&fér&j thidkep a‘tiﬂwved]ge?.hedrri c(rjowave .
heating tra FI 1 15i ncl udi a first quantity of food and a secon
quantity of a1l [%dﬁgjthﬂ &f Packdoiaosmullinle daPeF 1ah MBicsaAYR fiealnd o

m crowave h ' ' i 1 Gk hidtd :

[0024] Fra I PRt LeBporitle e TR s & (TS, Ricihae

m crowave héeyi hgvingay smuxtolyi cantouedoperigharabshgpéi multiplg feod veteiving 20
[0025] FIG 11 is a aph show ng t tenperatyre as a fynction of tinme of
mear oni - andOEHAL Bl RlAIE Sttt Hiamai Arotist Hhse Ahlarenene oot he
same_cont ai pegeihmy Cempalmént imdiidésaA L?fvﬁ-ﬁdly comibbttdthGurfetel SAdirgtr aph
showi ng the tenperature as a function of tinme of macaroni-and-cheese and
appl esauce fieed éplaceddpaa st feedmpegaivinatoompartpenhef Hntray suchithattheavi ng

2 a fuiri SroRed R p Aielb M et rL BB SR hR L R 4 ©
separ at e corgeatrapoiiord tHeteok At UpdnNeXpdEre Y MidtovavBcéndrgpdopaea.
[0028] FIG 14 is a top view of a mcrowave tray_includi nfg t hree 30
conpar t nent redetermined 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 for a
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 pelletized 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:



[0029] FIG 15 is a perspective view of a mcrowave tray including three
conpartnents and m crowave energy limting structure. WO

2011/ 0904¥O0RGTI/0962010/ 003269 [0030] FIG 16 is a perspeeCrus2moaws26d a

m crowave tray including three conpartnents and a lid. [0031] FIG 17 is a
perspective view of another mcrowave tray with three conpartnents. 5
[0032] FIG 18 is a plan view of the mcrowave tray of FIG 17. [0033] FIG
19 is a side view of the mcrowave tray of FIG 17 with a portion broken
away to show the shape of the bottom [0034] FIG 20 is an end view of the
m crowave t H8918F Fﬁlé i Qitep view &ifa Brst ipnoredimand pf tomisrewavieheatiage of
the bottom t 0035] FIG 21 is a perspective view of the yet another

m crowave tray having three conpartnents. [0036] FIG 22 is a plan view of
the tray of [B0G8] 2IFIG.D¥ ]a &ide vigd of aa embediment of at imicrowaye diedting. 21.
[0038] FIG 24 Is a cross-sectional view taken along the |ine 24-24 of FIG
1522. [0039] ra¥ G, 25 is a cross-sectional view taken al ong the line 25-25

of FIG é@ﬁﬁ LEEGDESCRY R %laﬁ%o{ O&ﬂ%l Mr{aéﬁvg@womawew A" &Y Sir fte“

i ncl ude adj cent” conmpartnents for nore than one quantity of food a
a tine. Oteambadifrffeat efi dmnekﬂ;convekbbtiomnt conpart nments heat unevenly

resulting i a cold spots wthin ea h uant of food_ ,as a result of
t he vary?ngqgaﬁél Qq&' JEH@ b Jefiardpe: oa ﬁ? se&hén%lt Maw Qi $86Grs. In
addi tion, Slé]}ﬁlg‘odih—{erﬁ@ﬂg%’drﬁ@@bén@é)@bgﬁoﬁlubj ected to the sane incident

m cr owave energg sone may be over heated when heated by m crowave
al ong wit h d00%9] f Fubs. SWr@@mlargeeinpamair@wasfse@ung vieveofi acsandada

ot - wi s ng LE0RsET st 936 dbg e ol Beahiefalbip BERNRO S5 near or
ener gy from[wm]f OEIG.t Belselyn mﬂ@r@bualpbmeﬂocimgém@hag ViRt ohda tihirgs and
causi ng uneven heating of foods. Nevertheless, by elevating at |east a

portion of ERRbIGMENKOf Bilancand sidawalls Qftba ralseowaye bepting @vor fl oor of
the oven, theodPPd FIBY 71§ tobARE of A Bunihicldwh I8 ha4RRGHaYS2010/ 003269

[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 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 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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nore evenly. Mcrowave energy in the oven is generally reflected fromthe
internal surfaces of the oven, including the floor - so positioning the

f ood awaywbnommwhzosur f ace pl aces the food at a | ocati orCriuse@obE269
anplitude of the mcrowaves is higher than at a reflection point such as
the internal 5surface. [0041] The m crowave heating tray of this disclosure
includes at least a first integral conpartnent spaced froma second
integral conpartnent by a land. The land thermally insulates the first
integral conpartnent fromthe second integral conmpartnent and contri butes

t o subst anti[808Q] e @ Hthis Agpesspeativeavien: et aguigievaye dray Bisiiding thresecond
quantity of fl integral conpartnent is preferably defined by
at | east oné%gﬁ%gaﬁpﬁﬁﬁagfgéwupmardIy convex bottom That convex bottom
functions toestyat”RiGt17 sas pesspuntive aewfof tametitpramidrowaocé tfayodith dhteai ned
inthe first integral conmpartnent above the floor of a m crowave oven

Mor eover, tHK® £BiSed food itemis thinner in 15 the central area above
the convex heb3am 16 18ickabieWsr fidaRRdads #ay diFatrpart ment
sidewal | . This arrangenent is helpful 1n providing’a nore uniform

t enper at ur e [0833} hdFl&s 98cisabesidboddwi pElthe Thierewawadraynoédri@. thvptr ament

i ncl ude nj Lini t t ble t d d/
Cont rol - exp@Stie BroKaRASaRimShaAhE aPeT 1 BB cr owave 20 energy.
[0042] As shogs4] N FiGG 20l is anTeRd OMEN of @Rt hilGroaRe &8y idTcFiEies7 avitH ast

integral conpartnent 14 and a second integral conpartnent 12. Each
conpar t ment postierebraken dyawnto shawithesbapedf apbattony si dewal | 16, 17 and a

cepar at 00 byou3hnd 6, 2158 A HOERECRE e oF SR AANREE difrodavd ey =°
thermal |y i seiviricctthrés edhipetraestend i ntegral conpartnent 12. The |and 22
separ at es gener al aral lel portions of thgf%\ﬂéacent to portions of

ly :
si dewal | s 160036] [RIG42R ipaplapatigw of theetray vélheating tray 10 has a
smoot hly co d [ raligshaRe X | e, the snoothly
cont our ed gg%jfe]fl Jﬂggphgrﬁ'géf or toF]Feerm C 83/&\'/%’ %g}a)tti ng tray 10 can be
round, oval [0038]el IRIGL 2dak.a élose-quctibralaiew,takée alongthd e gd {24 oDRIGIr t ment
14 and 5ge ? cond .integral conpartnment 12 each have a snoothly contoured
peri pheral ape WD 2011/090470PCT/ US2010/ 003269 substantially free of
shar p cor nej I ef Vis 2@est i i C rs,
the corners [g?%ﬂroﬁgg?sclgr nerssz#tlgﬁgmé\gqgg%ﬁg@go% ’F}ﬁé@%gdrrzgsa§?frenﬁt s 12,
14 and the 22oot hly contoured peripheral shape of the m crowave heating
tray 10 and/or conpartnments 12, 14 help prevent 5 overheating of food as
conpared to conpartnents and/or trays having sharp corners and/or
non-rounded pEERRED DESORIPTION: t he rounded shape of the m crowave heating
tray 10 allows for easier nolding of neans for limting m crowave energy

access, 2bhef0Q4Hd, Mictawrve heatjnaritaysyofign finddde @sdjiacerd ccampantmentss for

compartments 1 14, 107 0044] |n t. ef er -enbodi.nent, .. t h i rst.
conpar t ent Meating Mo, Biehane by P s B & S8 cGeE” biteredt {9 BuBue a0
cubi ¢ i nchegliffgtent 66mpaeARshts MEAUNERBhlyLiesDRAmganshBY ded coRl §pBtsh witllihng.
from about 12 cubic inches to about 18 cubic inches. For exanmple, the first
conpar t ment €agh ity of foodagne resulhpbiie yeringidensiy éthafaodaewatasond
conpart nent (o) of - 16 L Gpl

pref erabl vy, céﬁtGeJn?,l ‘ré@? %ﬁéﬁss@g)ént#@ﬁbaﬁ%e%ﬁtﬁlZS,qHQéAf%(!IaE(g@?%gHﬁéurﬁg1ar|ench to
about 12% i sabjedtsp.toHhee\same tiheident Thicemwies terryy,l4onfevfood tzy bpwar dl y

concave bottomw || have varying depths throughoyt the conpartnent. Al so
pr ef er abl y, oVadeated whenpsa gt/ r@&rmgv%a\% W'ti‘aw@ieﬁéoﬁ" omhagiseven

pr &} ef al § | . i t 5
inches to abop ﬁué{rﬁ%@é ov%ﬁs?gfr;e% RERR" R 'E%EQW%S?QPM§8I% O bout

i nches. Moreover, e secon ar t nment as‘a w
3 i nches t ooéltweitmid¢rowavre sveBot Howeeef, i natt wisbimgatd irenbowamdl byhtheseg ahd

conpartnment 12, 14 have a length ranging fromabout 5 ipches to ,about 6
“nches. | preBliRscgy Dseragu Beat AL erere Taim (Gedend: Mitshy AASRENY2, 14
at the é@“g%?{é:]ﬂﬁ’é’rﬁih Omééiﬁ‘frgeofim'é Zancbedisinge m@shéﬁﬁn%e%ﬂt Ho&ds.t he

| and 22. [004 In The preferred enbodi nent, "t he m crowave heating tray 10
may 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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be fornmed of a conventional mcrowave-safe material, such as heat resistant
plastic, that is not subject to scorching, burning, nelting, deformation,
and t he |whkeomwmm7exposed to m crowave heating energy. Phe/usatieniabk used to
30 formthe m crowave heating tray nust al so be safe for use with foods.
Preferred m crowave safe materials can be selected fromthe group

consi sting of polyethylene terephthalate (PET), crystalline polyethyl ene WO
2011/ 090470PCT/ US2010/ 003269 t er epht hal ate (CPET), pol ypropyl ene, hi gh-heat
styrenic copolyners such as DYLARK(r), mneral filled Pol ypropyl ene, nol ded
pul p, pressdnofapeenlyhi Micrawave epepsay yeths peee i igepeyal yarmﬂe@te%mm He i ons

t hereof . Mor , i al e Jormt m cro t] y 10
o thi cic endimtieepisegELP IV oliuhg; b fifory S BRYReR LB7d0{Y.
preferred erdwal from the barface pladest tagrfabdcatre isdationt whére thes paptitbde oim and
connected to, the second integral conpartnment by the |and 22. The | and 22
has a wi dt h {8 (RILBWaNBSiS hOReGtha ataagieligchion meibbstch. ao3he iakernal about
0.75 incP, @Lr%cg(eferably about 0.4 inch to about 10 0.6 inch.

Preferably, the l'and 22 has a uniformw dth across the |length thereof. By
spaci ng aparf004hE fThe tmicrdveaneaheatimg draynehthid disclosurehimchelasndt lességr al
conpartnent 12,. the conpartnents 12, 14 are thermally insul ated from one
anot her o gk inleUreE RaRPeHEITI! spockr I, POt ntatral cRarent B
conpart ment |3dd, Ithd ﬁar@@%érﬁﬁﬁlly%@ﬁl@?ém SirstZinteldtal B8pArnedtSfr@@SiHd oned

too closely do not sufficiently insulate the first quantity of food in the
first integrs@coodipgoratmempartmenhancheorisiboies igusuhstantially éverdheatindef

That ar i0ar 4 BEE b B b o & Seliobf] iR 8 ol ae S anfPare ehown
in FIG 2, tdenpartraéni Rt referabRodeiddeyniat Idadt Heusigewall s hrRagpiwarar

sidewal | 17 and an upwardly convex bottom 19 defined by a dome sidewall 50.
The upwar dl FoayaY &etBBT-t dhatconvex beftam jurdians tecrlevate aideaston pedion of

surrounded [ r : t tral,portion
24 is |ocat g%ez%‘{)ag‘[\f@ht"fgﬁ{"g Clong%ﬁ%gggntﬁéreﬁrgll %ﬁé@'i%ggﬂtﬁ%ﬁ%ﬁ%@n‘& rt ment
14 because fflood of acmictdwiane tdvenc eMbegoviey piheahssodiatetifoud itemh és tiddnsd oW y
t han fo?g on the outer peri hus, by | ocating the donmed central

4 &‘P@%}U

phery. T )
portion dkeceniral ares,abovs Eh%ﬁ%\fe And thickar atdhe edgasmdieeter of
t he conpart \ Liinefn; | E L ood in
t he ceﬁer gﬁé(;tcto h@%ﬁagnﬁjﬁggwgg' :{m?%régl gelg] ér}gg% hi%%&%? P?\{%aélﬂ?aéne%rfe
t enper at ur e uaifoebotempératwantort thee astociatkdi foadh,iteérhe dbweedecemd riategpalr t i on

30 24 elevates the food abov he .gl ass bottom of .t he m crowave oven so as
to prevent 8P ?@E/"}aryaﬁg”é*e f'BgrPW@VSI SRTOVHPIHNG SIYCtFR OPerRRIErReat h

the domed ceadyd aHQfotridé'ﬂ\tr%ﬂeQ%ééd}@ draaki ot fud ity bR i /mic@AdvEr om
the WD 2011/090470PCT/ US2010/ 003269 gl ass thereby preventing | oss of heat

and al I%Q\n ngneegy.f aster heating of the food |ocated in the center of the
s ot 9iahasPIRY LRGP Sl oL R RRCA PR e
located at frtegeRn@smpaniicat 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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5 portion 24. Preferably, the thickness of the food at the edges of the
first conpartnent 14 ranges from about 0.5 inch to about 0.875 inch, and

t he thi ckwessiiabo47ne food at the center of the first corpantseeniooz2ds ranges
from about 0.312 inch to about 0.5 inch when the done has a hei ght of about
0.3 inch. Wen the done has a height of about 0.13 inch, the thickness of
the 10 food at the edges ranges from about 0.438 inch to about 0.938 inch
and the food at the center of the first conmpartnent 14 ranges from about
0.312 inch to 0.813 inch. Wen the done has a hei ght of about 0.47 inch,

t he t hi cknessbstantiglyfferpiohsharecemgss Piatpsablyr wiheanibet canpagmenih 120

fanges T rom Mo KEerErfienbornfs BBEHIndta colfishy 2Pl FIRRI B hes®
enbodi nent , dfithe domshrorashtsal 2, pbt bhdnh@4ntdothlyecdnitogted périgherhl slodpeot ment

14 can have a height of about 0.1 inch to about 1.0 inch, nore preferably
about 0. 15 itABnMiGowBYEtheating Frﬁﬂhjom/%%"mwrﬁﬁl}Z’aﬂﬁtﬁelg.@eiVﬁ% to

about 0.8 i : j >
port1 on' 3. Ry BhfbddeTbompared R cqbBARNfente Jnlif X Na iR Sharp
si dewal | 50.cothéms aad/ov elon;roandst ekapes. AnGaddition otheescamglled, shidpe dbtihed

B T s o el

deter even haatbsvé BREHENAMessI Ao ded, BRI QBRI B Mol SdAtaRfed

described in greater detail below. [0050] In the preferred enbodiment, as
shown i n FI @ithin thexgoalpsotments1@, 19. and FIG 6), adjacent portions of the

si dewal 1 of the first integral. co rtnent 14 and th ond

it ogr alOcodB@Rfhedr Ve gritiaid iRSaRTn 100 ek rBRRHRENE, FETHIRR), ¢ he
adj acent ponfol@ne réﬁ?h@(ifrér'hd&ymlt'm dubic #thésaambuuut SobsiRincidsyarnbtal | el .
The diverging sidewalls allow for efficient stacking and denesting of the

trays duri nfesapdieampaEment {Behas aysmalied volymeoangmgoireorelrpush?d nob®03269
filli f ot : ; ' i ' |
1 St NG Gpoli B3R LBt BRMRIA Ak Gl ahARHE vl o

efficient stacking o

enbodi nent, Hadve aivolumevef abadt B§ dubky indhesaand ¢he aatdndncaxparntnm@nt sikape
and can include a first integral 5 coggar_tmant 14 and a second integral

conpart fent CBP R ANAEMSOhabei: 1P DI ingResr ArC thefarabiygthenfipd anthe
first integr MR bS ' tq [ and a
bottom 19. ls%lc%)ﬁg pre %@r%%ggsg%gb(}igen%éndg,ggtﬁo%o} ﬁﬁg%gpgugﬁ%m{r 8%§p'convex
bot t om oper dbweevear, tHeficst eoatpdrimasnt ®, faving theotipwarnlipcbntave boftondwidlbove

the fl f 1 Cr 0 duri heat i . .Th d int |
conpar {ment NEYe; TR SRRINBERUGHOUL the cemAAtEliant  Alsooaterabbt dmIts, The
first int eoiim@aiant 1 Has s vidtnBAGRY FERMALAR £peRd (bR inches,

conpartnment 12 by a 22, Wwhi asa width wsufficient to thermally
i nsul at 20t hendrier preferabdy edout dnineheadat alioutfs amehase ddarendet, rthegsedond

conpartment 12 so. that preferred tenperatures 5 he reached |n each
conpart nent C?f]paﬁner[?bgﬂas,% w.éq{ﬁvmnpﬁ%ﬁ?rgn %t?oqtg.}/nﬁ%pgt oiqROéJSPlallnches.
conpart ment gthce fittcmpartinehs tarduaid iseoffl Gorhpaindn@ork 394 ansld e
second integral conpartnent 12 can contain a second quantity of a second

food 32. | nlenghpgaegingrfeemezhmdininehes teabput 8tnefiemt Preferably.dbe 180gtnd t he

second quant f I t LY il f
foods. In atnoﬁt%ee(rﬁf'set@31%§%€onrfo?c%§aﬂﬁegrﬁé ggaagiﬁgﬁ%me% p%gﬁé‘}ﬁ]yﬁ%rggf I(sgecond
quant i t §5of dboadtdZsame ddthedangth ofitaedand 2P, quantity of food. For exanple,
the first quantity of food 30 can be nacaroni-and-cheese and the second

quantity of [P@ddl 33ndhR Refalf esmprament theggicrevarerhanting ray G may
quantity of fopdn3Q JteRLSHIBHtRONS! AEdWRRBE A naterial, such as heat resistant

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), crystalline polyethylene
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second quantity of food 32. Also preferably, the first and second
quantities of food 30, 32 have different densities so that the foods w !l
bot h heatwobaor/desnr abl e tenperature in about the sane PPemgisholofoizeere and
so that the available food types can be expanded in conparison to

previ ously avail able 30 conbi nations. Thus, the first quantity of food 30
may have a | ower density and may heat faster. In the preferred enbodi nent,
the first quantity of food 30 can al so be pelletized to | ower the density
thereof. In other WD 2011/090470PCT/ US2010/ 003269 enbodi nents, the first
quantity of temtb@laé%ﬁpBETf)om%arqpumeeblﬁkh@at Styrei6iconplymarsisyeh &si on so

firer quant 2y CARKE, iiteral fed EEffilopflentoRidca 2y, BéssfliMabettfion' "
quantity of de)mtyaﬂolyeirfnylmree(HDPEWeand/@msadmblhlaaOn§ttherefdf r sMocawetith)e of
f ood 30. [0054!%@3 éggé ses of this disclosure, Ioell is intended to

mean a snal M8 8UR the ghistpvave hegfing éVI@ SiNCkoRNQEN tstonar or

irregul ag shapgpdtaatial dif exanpl e and W|thout limtation, generally
spheri cal, generéa?ﬁ I gjlﬂr-@ "di sk, generally hemni spherical, generally

cubi c, gener[QDm;‘] JBIsoyh|tlmelprefarred@nbodrnant1tbnecﬁirdalnteg;aheoaiplaytnmmn&r and

the | i ke. Mbreover eI | et fe a has rinci di.nensi on whi ch
0% subst ant 1A PPCti P, Bt R nnRERHl el sPadnd ifteg AL E8nasrERnL by the
associ at ed tagy 220MaMe! PRt 22 fHds Qwam Y (él@ésstWrF et 235%71@i‘ngw&h
maxi mum | ateral dinmension. Alternatively, the pellet preferably has a

princi pal diakowd OohevinchHo abaitd). T einche rmcwarpreﬁyabépahowfo 4rinels fwabauted

reans 199 (o8 AehnoP sRE e lasd "2, RS B BmMb R, Wit s BFeheda”
enbodi nment, thél%dfaEgDsgﬁécm@%pw tabtfiref intdtral combattadent 14/ froim freosecdAdt o t he

wei ght of the second quantity of food 32 can be adjusted to regulate or

control the integeal Q@ﬁﬁéﬁ&ﬁﬁ‘ﬁé%fthﬂ?@”&ﬁmﬂﬁﬂss b2, fldoerexthesmallgangdaled on
heating ting., i IE e?’sovmgf'd g@éatwgeqﬂégﬁa?u? 3 <Palr?88dadhnavte?i§nf It LSt

conpart ment app esauce IS p ac gcong conpartien

wei ght of tfwohramnmartraedt ctxedd ifs debved. Tompartoeentand2f hit viblaghdreof t he
appl esa e i s about 5 ou ce the ratio of caroni - and heese to
appl esa e iPOSHINREM t@? o5 deaa{]S% C@W'Mr‘”sggteaﬁlﬁz?r% agantiyerl adiin and
cornbread apge §pﬁq td@)‘?n Ak pqqp%,tnnﬁ? rtment
12, respectlv% A eg&h |gtﬁrs] about 7 géégﬂgd%dn%ﬁ gﬁggrg%cbiﬁggg

wei ghs aboutse@oadmnmmiméhtj& whieh caniresolt lmbnbmrtmowlqulanhmts offamdeut 75%

to about 25% or ab 05 u of food 30 and the

second quant{ﬁ"T’S/a &2 qq%%%%aft%&n %’5 %dfs C@Bfaﬂg ﬁﬁ’e group consisting of
bread produgpe47pouRs shefachapicsz2, tFeafist Iﬁépﬁmﬁéﬂ?ﬁﬁadﬂeﬁgqa ineRide8Sat di ps,
condi nents, desserts, pastas, w aps, casserole type dishes gpeu zers,

such as2@hi deast qmehgéeWﬁadﬂoand ammrﬂlmnmummcﬁm 9 ae@@neol | s,

cream - cust il 867 THELARAY) EiveBPTary 3% o P 96mER5SE Rl <hown
in FIGS. 9 poetidd 24 mﬂrdi@ndécﬁfbyréﬂﬂwéﬂbmibﬁw@e Qbe PraTeausy etheeabmeg tray

10 may include neans for Iimting mcrowave energy 5 access. The neans for

linmiting m &edial okt g¢ Iacl@éa@M@uQ%tanww i thﬁ; caateﬁ of the fltﬁé iBteigedld 42
that at 'ea%gngc?ér{mérhﬂ ¥4 %'eggh% & fb‘o%%}’egddﬁ{c‘g{e?ﬁeﬁ{] g}/@gé nggts fiigl a top

of the secon art nent SO as era ure. "I n the

pref er r2sl ersmwlytmarh fodmenttn@ oatérqiehphéry sThust byraicatlhglthemmbnﬁ@cycénﬂral
incorporated in a filmmterial which can alsg act as a 10 lid. In further

enbodi nent , pPﬁt@'Tr@én%e’TtEﬁ"W |”'r‘ﬁ‘ PoRiPPE thavantifyeph food dethe gentes pfdes or med
as a singl ecehﬁ%‘?tcanﬁ'tb?ﬁ'%lhq{a mﬁgﬂ Qﬁﬁ'twﬂltl'rb‘fatr@% JPthdt tﬁbti‘oﬂg |H‘tﬁé°wave

energy access e in nu l'e pieces. Larger neans for
m crowave egentgr andedbet ot tlocatesiuldt itine aedgmreamrwmﬂetm éamel

Thus, when Iovver f oo e rature js desire is 15 refe red that
| ar ger nmean 'T’B?rthFﬁ ?Eﬁé q’ip oVl Ve t‘é‘ﬂl%rg azggg&rb the qauaee 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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[0058] As shown in FIG 10, the nmeans for limting mcrowave energy access
40 of second integral conpartnent 12 of the m crowave heating tray 10 can

i ncl ude awbabtiovshi eld 44 in addition to the top shiel @#C421S2010/003269
preferred enbodi nent, the bottomshield 44 is forned so as to at |east
20partially cover the sidewalls and bottom of the conpartnment over which
the bottomshield 44 is applied. [0059] In the preferred enbodinment, it can
be inportant to nmaintain a distance of at |east about 2nm between the top
shield 42 and bottom shield 44 so as to prevent arcing in the m crowave

oven. |f thedlasddsnebyirrexaninginns okbnat aed alowing érdaster heating aitheabout
CBobor | o SSPHITCARR BANEREREY ol RSy EFRoblrtinaits) couse or ol

[0060] In ano odi nen crowave ener gy

access 40 dgee4spt Arolindre prgfdrdesmbobiment, &nslfddieldchate] ahtecedged of sti | |
anot her enbodi nents, the neans for limting mcrowave ener g%é access 40 30

can incl ude fH8t esmpartmant s thigner than the fad logeted @t de dicgatrahd/ or
shape of st h i n i / t hj .

oal 11 000t o POIbAR24." FrlferkBiy, 2o Rhitiiess i the BBY AR bluds o OIS
2011/ 090470ROoMps20E0L Ad3a8yescivapaaboeind. D aichgtcs ABbeutl 6B 75-ovcheamdpthe, t he

hol in thet d/ t hi el be. d i . ,
LSt oo picRRaB0 i e P00 ATASL B fhr RSl BB el P st
conbi nat i onsaHARIEHS 2 it ABAR! 0.5 indh & hBAl tBE ddiné MasRPhERRt Dhiagbdt 44

and/or top shield 42 can vary 5 in location and size in drder to control
t he anount dhchd dVbaatke slosnghasra belghy of lboud PptE inabnthe thiakness élitheher

optim ze termperatyre and heating ting. .T t he.shape, qf e hol es,,and/ or
Pote 230" pBE A INS BB ARBSE ol APyl Ove e 5 BBBE: Bipddatiarini  he
hol es may beoeill#t Uh@iceRedrast thiifitkt 6PphEment clanginges Trorfli At ©.3 1 Airskghout
the neans for limting mcrowave 10 energy access 40. npared to

ot angut ar 1AE-BL3 Ingly dlihen 1haIdomahos SeBhbobasuL 45 iar thedisknessaen
Ul ple N0l 3natSoPLARECdded I JIRaRSY iout blidd AONTh SR DEAGh BhePocess

40. The pl acenent 0 el'ected as a functron o ere and

how mi cr owavhe doed gyt thé wdnterbef thecfiisedomipgannerith®d sangesifridnt abpat 0182t .
Preferably, the dianeter of the 15hole is at |east about 2 mmto prevent
arcing iR t HRChiQP&S%BCh{ 0061] In the preferred embodi nent, the means for

limting m ﬁb%'gj’e IRRERre é&%nﬁ%d?%n?%h%i%%@@eﬁt{aﬁﬁo&% BaCEOMRY e

heating tra For exanple, a m crowave can a top shield
42 and a botfirstminéégral dorpastsnesitoivh can ave allteigBoohabbet Odpinchi &l dbdt and

L ot L Tos bk BETeREyt SR FOT GogeBiE DS e o 11
foature fo droeraoyABEREOR MkloBHou s KRR It SroNnTEFIeHS. (T arIer,
Al t er na20velthe domeedoentsah partien 24damhgve e hrighbokaboyt Gid7 dotleanddaviee
tray. In yEta g%%tphgcr)me sidewall 50. Alternatively, as shown in FIG. 4, for example,
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 detaif 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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25 enbodi nent, the bottom shield may be sem -permanently affixed to the

m crowave tray 10 by a m crowave safe adhesive. [0062] Also in the

pr ef er r edwertbodivoant , t he nmeans for limting mcrowave eQEMU$Y0IQOCRES
includes a material selected fromthe group consisting of foil, mcrowave
absorbing material, mcrowave transmtting 30 nmaterial, mcrowave
reflecting material, and conbinations thereof. In the preferred enbodi nent,
the foil is alumnumfoil. Preferably, when using a foil shield, the foil
is not lamnated to a polyneric material. Also preferably, the

2011/ 090470¢'tbﬂ/9lﬁ2tb‘90‘/f@m%2®© coptasts substantially wﬁglqal sidanalls deler @yﬂ%@tess i s

a passive m t hat does not include m crowave energy
i nteractive ?;{%?fﬂ’é‘[tg In the preferred enbodi nent, the neans for

limting m ¢owm}/e ﬁewem@ynmfﬂss?rmothembdnﬁme’mrwmame:rewavgy\eenhgltﬁalyg t he
second i nt eqral rrpartae | east about 25% To determ ne the

anmount of m1&r SR8y @S feHp B'@ﬂ? i $haRg ARG eRM t Rside & rﬁhl'PW@ig
energy eguatcPPrg)aﬁ‘ﬁﬁthsqq abd P 8O/ int gflg;o%da?tr’ngﬁt qzeﬁggar‘f?ed” car | 0

is the speci t of water at consta pressure (

the mass i nchoedver diametertdfe¢heiroahd tshaper at e élrshlntegralheompannEnt 14 is
tenperature G andt s, the tinme in seconds he ut f mcrowgve
energy can tdﬁﬁﬂ BebY, A fepst Qufepidenally F\Z ‘?ﬂ,‘f g i g\ﬁa@ée#éﬁvﬁ
penetrati ngehmcsumﬁh HETBYHOWE M9 Jh&ﬂ %@%h%ﬂt béﬁ@% %érafdlé't@d Wlth
various weights in each conpartment to similate variability in the

ener gy equatievate ahlegshiatpeition @fr@eqmmﬂseobfoqdoabp\@mﬂwmﬂa; migrowasken

artor nide i ROeR g ot | The R Mgl Porrbfini il P AOTAN Hiou
the energy pR3eMe side®al N ecandarthdteith 18TeThé gisstsintédral eaepaihiclt diang
structure were perforned to determne if the energy 20 present in each

conpar t nent SRASEE fig éﬂe spooed jntegral sompartnent: he Dyed !ﬁh’i 23nwhigh has @ach
(r:rg(r:rg?gtmrrent - cﬂe‘}g}sgg’ aceg%gnfﬁﬁﬁ éﬁ?ﬁ*@?gﬁgﬁfepﬁé'%hgﬁﬁ%&t \g,gauce IS
pl aced i n t tree secomd nmtegmlrctcrmpartm%ﬁt 12G:Q G4l H PSTEPFAT 1ROl RR3MaY
15 bereached in eéch compartment 12, 14,
[0052] As shown in FIG. 8, 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 embodiment, 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, the first and second quantities
of food 30, 32 have different densities so thaf 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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TABLE 1 Macaroni & Cheese with Appl esauce Shielding Tray Sanple Energy in
Tray (Watts) % Energy in Large % Energy in Snmall % Energy Difference 1
843. 437 680201130029 39.41 2 896. 850 75.40 24.60 PCT/US2010/003269

embodiments, the first quantity of food 30 can be formed into cubes or a
toroidal configuration so as to reduce the heating time needed to
substantially uniformly heat the first quantity of food 30. In an alternative
embodiment, the second quantity of food 32 can have a lower density than
5 the first quantity of food 30.
[0054] For purposes of this disclosure, a "pellet" is intended to mean a
small piece of a food ingredient. That pellet may be any regular or irregular
shape including, for example and without limitation, generally spherical,
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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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
WO 2011/090470 PCT/US2010/003269

egg rolls, and mozzarella sticks, seafood, rice, beans, yogurt, cottage
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 blocks 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 shield
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 still
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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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 éxample, 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 removable, 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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51. 02 Average 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, about 73% of the energy in the tray
IS recei w0 20n/obuof i rst conpartment, whil e about 27% ofPcrius2@en®oizg9 i n t he
tray is received in the second conpartnent. Thus, the small shiel ded
conpartment receives

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=C,*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 t 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 presentin 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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5 about 27% of the m crowave energy in the tray during heating.

[ 0066]

Tabl e 2 shows the percent energy in each conpartnment and the energy
i s pl ace@Cirnustone/06326%t
conpartment and cornbread is placed in the second conpartnment. WO

di f f er encwohetvmes10t he conpart nents when chili

2011/ 090470PCT/ US2010/ 003269 TABLE 2 Chil i

Di fference

& Cornbread Shielding Tray
% Ener gy

Sanpl e Energy in Tray (Watts) % Energy in Large % Energy in Snall
1 635.622 94.81 5.19 89.62
TABLE 1
Macaroni & Cheese with Applesauce Shielding Tray

Sample Energy in % Energy in | % Energy in % 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%

Cov 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

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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WO 2011/090470 PCT/US2010/003269
TABLE 2
Chili & Cornbread Shielding Tray
Sample Energy in % Energy in | % Energyin % 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 03.84 6.16 87.68
5 534.903 90.50 9.50 81.00
6 527.862 9222 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 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%
Ccov 1116 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
due to the small standard deviations and coefficient of variation (COV)
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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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 pelletized 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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10

15

20

25

30

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
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
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
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
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
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 50°F to about 90°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 180°F to about 220°F.
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[ 0067] As shown, about 93% of the energy in the tray is received in the
first conpartnent, while about 7% of the energy in the tray is received in
t he secomloconmpmni7nent . Thus, the small shiel ded conpar Pognis201eme326es about
5 7% of the mcrowave energy in the tray during heating. [0068] Wen
conparing the results fromTable 1 and Table 2, it can be concluded ttiat
changi ng the nmass of water in each conpartnent and/or adjusting the cooking
were not significant factors within the energy equation due to the snall
standard devi ations_and coefficient of variation (COV) 10val ues. [0069] In
use, the corfBPFR4l i FG12 sbowsathe averagenemneiatdreramavitinstien @f tieedes, t he

upwardly co X f. . tihe fi Sty .
separ at | ng tHE Frepadod and, hacalaidrd fHcte SRR AR 1 ine A
shi gl d, sepein@tgead |awtnﬁuﬁtn1@ntcﬁmi théméeomantegln?loug}npattmdm agfuardontaieer of 15
food contained, in each_conpartnent. e means for limting mcrowave energy
access at Ié’!?é’ﬂn%ﬁrqg?aﬁI'@qullaégé’ﬁ'ag‘-m*E?M%WrEWWBNrgMW@SPW@
quanti tysof Jiqggr ﬁi&aﬁéaé Witk Qﬁé‘érﬁtﬁﬁﬁég&l Way@ﬁd’}t?é fbngpé Alre at each .
tenperature as conpared to an unshi el de uantrrty of food. The separation
bet ween t he af dhpdoumouations tafter abdub 2001 $gcandsudtheatieg harngath fmommabout20

R R T A T e F RN
bottom i n t hynhpdrehehhvag Mbaseidacat thpsd ISciions. fARSH ABbUtIRE 88ESHd6f t he
conpartment to heat nore quickly so that the food in the first integral
conpar t ment heatingathsi nsammran%phqeimramged in tempetgtaigt 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 tray 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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5 [0070] A method for packaging nultiple foods for m crowave heating to
different tenperatures includes providing a mcrowave tray having a

snoot hl y wonboumedoshape and at |least a first integral eocwpseanwpoizéand a
second integral conpartnent separated by a | and as descri bed above. The
first integral conpartnent is defined by at |east one sidewall and an 10
upwardly convex bottom and the second integral conpartnent is defined by at
| east one sidewall and a bottom A first food is placed in the first
integral conpartment of the tray such that the first food has a greater

t hi ckness atdgfigefpthyr At peasti ene tepsraspondingn sidewalt A4} per t9Bnand har eof .

Thus, upon %Fr%gppﬁd%g %rﬁ]rﬂ\n@vqgesyrgy the tenperature of the first food
ia u

is 15 substanti y even roughout the first food. A second food is placed
in the secof0d078} edPreferabiypane Miestt corapartment ha igtsdperstedpiroi thiel seconder ed
with a neans for |imting mcrowave energy access. Upon exposure to

mi crovwave er@dgiNird FOMERAYNENOIE redches dandwes s ripat é’ﬂgr@'si HAe9f 3 e

first fogd ?nﬁé?tr’agﬁt Y€ é)fthéﬂg@arTlgF?s%‘fatEBrfrbH“tﬁé stﬁa%gio\;m‘é@%éﬁngﬂﬁfe%}‘alsuch

access. The first I nt ebral artnent can be covere
as a film Roeiparabéyts t1Be SteanAlsoopréferably,ntheri ssoondv eompartyyerstc d 2 sis

d the ni _entering th d int | t by at
| east about SBAAIPH (BB AP d FoBMBNRENSS Bina SeePag 1AM/ BRdsPYood
can be pell ghé Ze@oha lap¥ehas e viams i thhhed eefficigfl 0 tdrniaydricpiteithe the

effect of the height of the doned central portion of the first integral
conpar t ment seaonthecampantmgnpriar ifioen whe Hhitdt ¢emparpent nint , Peaferadplyal the

dompart 18n: "HROCE GRPRE TR PR iRl BRHiR oSt 128 s toediBngs i n
a 1200 Watt agrott OWREEIneHas -abiodt 0. T8 ki, Rtire\iRefdrabiesbdift 038 ikdHekabdtARK( )
mat eri al and included the sanme shieldi nggmat erial and shi el di ng

configurati &P iDghi ng Rrefarably, @wcHardnedi Mas \asupifaBediransyearse s #igth
i entat i | i i b j The . f i_t.Sk: ' d W
2011/ 00047050k G5k, BReMaol” sheeiReil CHRKEor, T Ta , iBlioRs 6 k¥ ahdsy

about 0. 125 chardttefisticss ehorsbat drdtwesnrtheaktidinglanatériat rdndathe drdyi 3nalkavi ng a

hei ght ?f about 0.3 inch, and the third %%{I’%t ai ner had a doned ce?rtral
porti onThavifAgodanki Jpt BRIEBANCY. 4fs ditarentar dempreatiresy, Bhedifemitr at ure

of the macay ﬁmﬁa‘?ﬂﬁéﬁ@?eﬁ@tﬁﬁ@%n@,ﬁ%cﬁﬁd g,gcrp]&ed%af Wheﬁ’]%o"i‘ﬁé’%t&fl&l is

peri phery. '? e average center nmcaroni an eese tenperature was | ower and
had a great epplied tertkeadmyhaftee dmne tiay campantmentehave theenpfdlddoivéhyedirld t he

t f th t tod t i t third i ne dt
conter of {ReOTEARLTEI JOVADG LIl s (hisd contelners aq comared (o
central por Gin ABhghthe! IARMI bowkel? ddjabeir MrriBarichteven copkiay as

conpared to containers with smaller or larger heights. [0072] To determ ne
t he ef f2&t &irefienablyathat gedlimg operdtiontisalatesaeacte campairimeenti 12, t1e 55i fram

" ear 2l COTRR TRl o] N ARERAR 4)R] comartment, an equalquanti ty

[0079] Also preferably, each of the first, second, and third compartments
12, 14, 55 may contain a different food. [n an alternative embodiment,
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 first integral conpartnent and an equal quantity of appl esauce was pl ace
in each of the second integral conpartnents of each of three containers and
heat ed f owoabowmo£00 seconds in a 1200 Watt nicrowave oOPEm/USEHONOR6Nt ai ner
was formed of black DYLARK(r) material and included the sanme shiel ding
material and shielding configuration. The first container had a | and 20

w dth of about 0.25 inch, the second container had a | and wi dth of about
0.375 inch, and the third container had a |and wi dth of about 0.5 inch.
[0073] FIG 11 shows the average tenperature as a function of tine for the
appl esauce 48eaRS foraimitifg mieram@vYe- a¢resshebgl example.i asishowdatn bKs. 1%, t he

contai ner - nagFrieans. s Mty o Ehend ficRiesc AT RIIE e s drtias
measur ed at dopyartraenat fRrudes didtiinclube e titbreli, egiikl theomeant fentimiting t he

tenperature at each of the four |ogcations after about 200 _seconds of
heating randBrawaYe £58IAY 868e3H4AMtIn doe third compalimant aadleaseeshiden t he

first | nEeghpos ofpass nAt (BRIGIPARBFE InikiohAUEE chBRAY 118N2ntdl kS @Haut 200

30 seconds of heating, the nacaroni - eese ranged in tenperature from
about 180F toongiartrhe@PH% tharvibhe28ddoribOMpadadsA21 IMoe32&, he0mépnsFas 12

h th er. t t f [ of ti th I d
mcar oni - and UGG SBICHWR G (F56E0Y GCSRFDAD MNP T SpRIAGaPA: Sastnt mont
and the seceudet BhROMR sitlRERMHd BESYriIGh ot thE HoMong lof IRY iddenfartnéd® wiieh | and

wi dth. The appl esauce tenperature was neasured 5 at four locations within
t he second ithe esgcednd rcaynpartment 12egpor iclude aneang Hfoof limitiegf micromayet i ons

after apout 200 seconds heat,i ng.ranged fr out ,,60F fo out 110F. The
mcar onfOandrRaL LS, AD BRr 11 8RR Aok RARREeiae. me 10K e MR ¢ hr e
| ocations. AhicRswaROBherY0is A tslentdr the ahird Bonip2Rtridetos D fHarpihé- sdtepgle

ranged in tenperature from about 210F 10to about 215F. [0075] FIG 13 shows

the aver age COBMpSIAENY d2as | thidretairedt embedimant; fee ameres afet elimiting
and t he. secdld T Sy ar Sbrparnan-react o bR syRbEiahe THRRE dna

wi dt h. The =zpgltardwoenpatpentt 12,655\alh aeakemeativeterdbodiment) theanhieans for t hi n
the second integral tray and the tenperature at each of the four |ocations

after about IDUING BUEHMEVET eMRYiarGeraNged IosaiRAAbaN QderiaosWirsd OPEF. The
i - : j hen & [ I i th
racar on anggfrﬁj:aﬁ‘-gﬁehﬁa Ogh&%sfn Fi&S A2 lﬁogﬂat%haﬁ{étnv)éﬂénﬁ%%ﬁ’g_é@ﬂ e three

| ocati ons. out seconds of heéati ng, € nmmcaroni -a eese
ranged i n t espendiaddhird@ongizotrhe@35F2, 25 inoludedbe sahdéamjdidi ©f cheerdgeer m ne

the effect (F)?% Iandsf h@vi.n a.wdth greater than about 0.5 inch, a first
integral cofpIIeaRSHOr {BHENE AITTQWRYe 8Y 3Rt€Theese and a second integral

compar t nent [G@SHAI NTH RRREASAUSEatRS SHRPENbGH BY Shgidingd Usdenesr idhy2

m crowave oven and heat _ed _from about 200 seconds. 25 Each cont ai ner was
formed 20 blpacicula emwbinatiosr dfafocsisdwilinde peret onhthesdesirechtemperajureafasr i al

and shieldin onfiguration. Wder |ands are preferred to help insylate and
ol ate foof2Ph oRd Pl e SOmeieton.c dieardinght IS ifn dhensode SLdBR
integral coipantiBRNfor exdrABie’hnd WwigitRit hfitRIOPOAhAEDAly G%e TORWarimemt is 14,
a mcrowave heating 30tray 10 includes a first integral compartnment 14, a
second i nt e§higldedbripat ethsampertments aretsilielded nthadtae amoerafminields®. isEach
cormpart ment gk rent 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 compartment 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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WO 2011/ 090470PCT/ US2010/ 003269 defined by at |east one correspondi ng
sidewal | 17, 16, 56 and a correspondi ng bottom 19, 18, 57. [0078]

Pr ef er ablwo 20h@099470st conpartnent 14 is separated from Phe/tsecono2and third
conmpartments 12, 55 by a land 22 so that the first integral 5 conpartnment
14 is thermally isolated fromthe first and second integral conpartnents
12, 55. Also preferably, the second conpartnent 12 is separated fromthe
third conpartnment 55 by a second |and 60. Preferably, the second |and has a
wi dth w that is sufficient to thermally isolate the second conpartnent 12

from t he thilPPtBenpabogimentsst QDP@FérCa?lﬂ be foraed entirely 9f the pratefial ussedond
| and d h
0 50 A R4 S A LAY oo

i nch. Prefer aftbrrrydepsémjmguurqbanhhmmrurdﬁmrcnm\l\/aaemrwdesrdédhtcsehs&raéﬁdhal ly
t hr oughout the | en r%th tGereof I n addition t | and characteri stlcs t he

seal bet weerFAMRATMEAL Nl isia ke uadersiood rhat l' matery) may begonstraaied: o
mai nt enagce é?T Ay éenéu%rﬁ@mr U?ﬁ%cijlﬁ%dénge%‘@’btf tﬁ@”ﬁ\%’ic%r‘lﬂg sve hRidshi s

end, it shoul be noted that when teriral 1s app to the tray,
after the t rand/eoslitsr asrelessribed eboven whilel ted thammblrtsetﬁrrsohmﬁmuouhe lid

Is sealed tq the tr d.the er her e but al o al ong
the Tands bl aaeacutarSabh R HlFars A @ ob Bl nnrs ek

seal i ng opergid Qawelrsmlagtw c@ﬂﬁhu@wmrr@rrar%ec%d ﬂadyerfc%rfté.ﬁmgeﬁﬁbrdwavtehe
ot her conpartnents 12, 14, 55. [0079] Also preferably, each of the first,

second, and shigldingopateiial may kavipholes arsomsiptscioneaergyacenttaler ent food In

o A g oA RE, erREAR A B Mo SRR i et ST
second, and i$ Birithraa rgay én@rptr@pdrﬂon 14 théemisbdimeént bﬁfrﬁ;ﬂthrd@@@hipa?ﬁnémd/ or
heati ng char acteristics dielectric_ and thermal properties [ 0080]

As shown in 'ﬁYGn hIG. %é’%@é‘éﬁ@"&%ﬂﬂbﬂﬁrﬁéﬂﬂe@néﬁdwlqﬂ@ parictabytpafrstent 55
can include jreags ﬁp %gf ﬁt' 4 48 pﬁ&?ﬁ%%g% ﬂéﬁci%ige\?/ﬁ S{é\ggﬁhﬁorﬁecond

I nt egral corrpartrre o t he | conpar
m cr owave hmmrvaqseedilGl(’JB).l Betheeptieé dlangd semmanhdirenthe fitse coapartment
15 14, a top chamfer or top fillet 90 is provided. Similarly, at the bottom of the
sidewall 94, a bottom fillet 92 surrounds the bottom 110 of the first
compartment. Extending between the top fillet 90 and the bottom fillet 92 is
the side wall 94 of the first compartment 14.
[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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and third conpartnents 12, 55 have different anounts of coverage of the WO
2011/ 090470PCT/ US2010/ 003269 neans for limting m crowave access. For

exanpl e, we 2hiam7on FI G 15, the neans for limting m eCONSIEIANREYY
access 40 within the second conpartnent 12 does not include hol es therein,
while the means for limting mcrowave energy access 40 wwthin the third
conpartnent 55 does include 5 holes 70 so as to allow nore m crowave energy
to enter the third conpartnent 55 than the second conpartnment 12. Moreover,
the neans for limting mcrowave energy access 40 within the third

conpar t ment oswsnwﬁnéagemaama}sq hePRIPYEaten@ Aysstarr@ielef O ha BiErshapedf t he
conpart nent, o%éb?atfotﬁe second conpartnent 12 can include neans for limting
m crowave 1§ rgy access 40 on the sidewalls and bottomthereof. Thus,
mor e m cr owgd0e86herTye bettain €10 of th finrst thmpahimehtcehisacurredtupwardlyamtot he
second compartment 12. |n the preferred enbodi nent, the nmeans for limting
m cr onave eﬁé?g@"a&%‘:érsg# Ae | Esfﬁeﬁ’tp@&rréﬁﬂta iSHeor that g geaxigiurp r?ie‘é%ﬁ’ﬂnd and
third cosPaGRRRy i the cotftralldtedbidht oRBH] 1509500 HIBERD). WheRTRARS B 15

limting m crowave energy access 40 is located on an exterior surface of

t he conpar t regenerally hangitudinatioBssl gectiom, dme Abttermht 0 iseprefeEtilyreunved she
second and third conpartnents 1 55,include the s anount .of cpverage of
reans for | 4% ) e CHNGPb v dNarYD e csde s Frcstihndite sERWGIST T on
and anmount @4 siiopesietIwheRdibREdanNY tanfarsé Crdsy sEQIT FIG. Po)f pgds

wi || depend on the desired tenperature for each food of the conbination.

Accor di ngl y,battom 4 1(i aftthe firsbcemppement isicurad, epwatHy interthexehaleersefd

wi t hout ,him j y c ng , 4 i t I
conpart nent stﬁgﬁdé&g%?épgéﬁtha@@ﬂém;éﬁ%{rtlgﬁ‘o? Ngﬁ? 3%.9%’8%%%?& fé%n t or
each of the potopadgensfsthet fatrodritingsidewalbd4shhenh deap instramsye?Se sryse f or
two or nore conpartnents, and the I1ke. [0082] As shown in FIG 16, the

m crowave hS&EHAY tray 10 can al so include a removable |id 75. The portion

of the lid i G e Eiﬂ)qt [ t
formed of ”igﬂs erthae{:ﬂé@g]glﬁo %r@n&ﬁﬁg rreéé\rgo?c%&ﬁﬁﬁnaﬁeg?% @l;eé%%@l ner ay
access. |n addihei eemge haf pboui @0%fto3@bobe 35% oL theedepth ddvaEfr tHehdirdti r st

Comper R SR nesl T (bbb T R b o Wl B
or more CO”Wééd@%BH%tSBvé,E&ﬁ%&@Me@lggeag%P? ”é%éfé%oéﬁi@c?ﬁ/rt%ﬂ#gépg?‘%% In

ot her enbodi nents, the |i can dentirely o terial used
to formthe pnedust fasitidned indte firstreonspartresst §4. access or of a clear plastic

L deed b Ea BN B H A B B R P P Hhes™"
construct edFIG. 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 handling 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.
[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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5 and arranged such that the shielding aspects of the material have hol es
and/or slits as described above, while the |lid material itself is

cont i nuousO 2parovewwanpl e, where the Iid material is a compoAiSt@0od32690 oOr
nore | ayers, one |layer may be continuous while a second |ayer containing
m crowave shielding material may have holes and/or slots for energy
control. 10 [0083] Another enbodi nent of the three conpartnent tray (see
FIG 17) is simlar in size and proportion to the enbodi nent of the three
conpartment tray in EIG 14, but has sonme further refinenents. Mre

particul ar L yransyerse flange 11§ andthe araplest Aeviation efptheosdemobihat %ﬁcih rcle
wh . . . t ’
"ot compartSoRia ME phBRfey (ot uPHIP IO S0fe( PRBGinEci Ml

first conpar er or rovi
Simlarly, gllandeohtdiningtoé Idrivgitusirddaxls. PHe geedtet thahdevidtien, & greatepunds
t he bottom %éotsg%‘?the %j{rst conpartment. Extending between the top fillet

90 and the BBE PiNg &ft€®2 i s the side wall 94 of the first conpartment
14. [0084] Sphpyhhar! t C t tof : r..ar top
5 gbﬁbbf Vhe n{%ﬁr SECRAHIES RS L B8t aldGLY Fa?ﬂn%ll% ?fgartﬁﬂgnﬁcfgng

20 fillet 96 surtoundi t he second conpartnent and join nge to
the second cngdaen amdto $heldongiludirid Gxishof tHeetragt 1t mPoéferdlely seacmtiandle
conpart nent sjde Il 100, fillet 98, extends between that side,wall 100
and the subst@nt 431§ KNGETJ aBeh.éer é(Y'St)p rﬂ_tfa&'gr f'BBB?oﬁ?Me%éﬁEe%@ﬂae“t_
conpar t ment ;coﬂi@r&ﬂéﬁfsdoﬁmaféanemﬁ this Wé%/,e\fﬁéi Hariled N6t omg AhpitiBhayi mat es
a quarter-circle, or pie-shaped configuration. [0085] Wen a third

conpart nent stifendbe,e ohthenliray dRvatdhewarrespeading eads eipae transverss

preferaﬁ% ?I'f:ﬁ@ iﬂ% udes a top chanfer or top fillet 102 surrounding the
third c arfhent' and joining the top flange to the side wall 106 of the

third conparooeff . Additiohale stéhing06f etvbendy fM00mMayebé 0fcddrhpihedo bg0a
bottomfillet 104 which surrounds the substantially flat or generally
pl anar bot t dgledingha fegasged orpae tarincent, tadhe nbange A @nieast matially2, t he

auar ter - o1 £ PR OB e, A T o €8 b SR A RAMERIFRR A 71 °: e

first conparcomgpartridni $4auay ddcluged ddgesseticedde 120aaktendivlg $itsstantizly

conpartment 14 such that a naxinmum el evation 5 occurs in the central area
of The. b5t 1 iU b cebTpartmeg) BnhHoYABLIRLY Caoxiagnat 1l D1 A ATl o

Cross sectl %ﬂapﬁge%é}%ﬁ%ﬁ geeé(i) ]?pom@rﬁ %"f@ﬁé%i&é‘r\/\)’aqrje’épmgﬁ?tt %ﬁ@ﬁ%@e’é\ggg r

upwardly from ottome e surroundi ng side ,
when vi ewed 120 é&aa 6V a4 ecarpesatesenithosurfaee dfl tBe flahge t2i2 tbadefmem 410 of

the fi t t ment | d dl.y into,th h f 10 t fi t
Conpart ment SURGATANY G PElnEIO SectamVel Wbuirars. 22 o (e BEIErHh edge
of the surr%ﬁéh@@héf g@tﬁﬁdgt 8%@3/&%&%% Tﬁattdﬁas’h%‘b%ﬁséoﬁé%‘éétiéﬁﬁ Stfter

[0087] The hei ght of portion of the bottom 110, preferably is
i n the 2@&ng@geinsiisteiiectionsawl efbthe: plabe; off thenfangetd? Bhari a designrwithaus

conpart ment Preferabl.y, the hei h is about 25% of the depth D. As
di scussed aﬁéég,a {rﬁégéggéén?lecg}?ﬁllggr%&hmt es uniform heating of a food
product posifoe92ied Similakg, bhé oF nereRsrtheRdicohd- cdri@dineXet 2aief thef third
enbodi ment of the three conpartnent tray 10 (see
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
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FIG 21) includes a first conmpartnent 14, a second conpartnent 12, and a 20
third conpartnent each having features as descri bed above. This enbodi nent,
however, wocbudmss7a nunber of features that function toPCRASe@sMOI26Yi dity
of the tray 10 and inprove handling characteristics of the tray 10. These
features include a non-linear transverse flange 118, a pair of elongate
handl es 126, 128, and a recessed edge 120, 122, 124 partially 25
surrounding at |east one of the conpartments. [0089] The non-Iinear
transverse flange 118 (see FIG 22) may include a pair of substantially
strai ght porfi9zais fapnch Hie indiyidatdlly e fricky fozen opeoduett reae ap@l@téeamry t he

S0 gt POTGANCAn® Ry IR S oIhapORaIb L bURCL LA angiig ) nal

axis of the Ron-97 near” tPARSver oa 118
ext ends awaydidmeter loé a:tmnlteonef inche gerreeallyzmmmsbheﬂctal1|§articfesdeﬁvrr@1la t he
non-|inear t ansverﬁg flange could al so be curved o general |y arcuate The

of f set neasUtaddelR Rb&ROYt QNG MH: A yellhas éﬁﬂ@r(ﬂe ric\ghapes. In any
2011/ 090470 ﬁ?ﬁ&lﬁépl(&/oprﬁ)’a%ﬁﬁeﬁtr aBisvﬁ{egegi iR bl ?r%g t BB HiIRRIR  of

devi ati on of e edge of that flange and that Iine opérates to stiffen the
tray 10 agaiingividuatigiquick frozém W@eﬂlerﬁ nphyabe wsET aAsi angeduie fooexampld nal

is. Th -t hat t ter the stiff
5[ 0000] | Th 456 PBPURREHeRy b3S epsaBT IS Brdda Hauee M RRHAIE S G R

anot her and sIaQ:ch%b@?dthHd&é'gﬂtaBlébs sQﬁcé@%nkéGYWIW profei<Lr &hlces @REd
handl e 126, 128 is Ionger than the width of the flange between the adjacent

conpar t ment it dairg predycts| Megeliablegaixechwithastarehes] Xegetabes mixed avitht o

transverBo. fopianyeth 8 B of Sahid PEERELTRACHR RENIRANEovER Frozsay b

acconpl i Shedn?&édké}ﬁb uskatd nat Ner esised, Bdoenadibc prévidéed tindajé@ngecnbatat
| east parti al surroundin ﬁ at | east one of the conpartnents. Mre

parti gul ar | ysaUpﬁé for exa afMaye be l'ﬁqueﬁnéﬁu@@ngsecéﬁséhp@dgléequo
ext endi ng Stmél'i/ﬁﬁta?]g daLch ?e% %ﬁpo%ﬁgﬁﬁgqﬁgt das@ﬂ) Vgﬁéérgf & 'h%(e si de

coextensive Wt rcua Ion or UI’VE portTi on O

wal | 94, Thatommnessrwpes@blemaon(cmaﬁtﬁe p%ékag@@lftﬁli(ﬁes w th surface of
t he flange 22 to define a substantially C-shaped ¢ross section for the

flange 22 ol0PRAI expeRdItioped? pihier Ylexility ot .R%ttent&@nﬁahmwnpownatm
C- shaped cr 3)%% &l lrmnaéalﬁi hLicR" rrePa9ghrebicirs liRGLIQE: %'&h@rf bghsﬂte' @ne of

the fl ange a design wthout such”a cross-sectional configuration.

the mlcrowavable 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.
[0095] 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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[0092] Simlarly, one or nore of the second conpartnent 12 and the third
conpartnent 55 may include a correspondi ng recessed edge 122, 124 (see FIG
25). As wvohotmeod7or st conpartnment 14, the recessed edg@sTABR20100@3%6are 25
substantially coextensive with the arcuate or curved portion of the
correspondi ng conpartnent 12, 55. Furthernore, the recessed edges 122, 124
provide the sanme functionality as the recessed edge 120 di scussed above in
connection with the first conpartnment 14. [0093] Preferably, the food
products or ingredients selected for use with 30_the nm crowavable tra
descri bed a ag8cleagx@os8di Idiniceanave, engrgx f ridwsn thegincorpe@tiensof Mor e
particul arl v, 4 , : | J R
broduct s o SReERg QUK SRS ingfEEhA eTances thiguathPhib tmpBRALAEL!
2011/ 090470RRE/ Ex10tlfy ORSted mealen The mimphloeenteditvirduaddkingiutimk forozen
products are available, for exanple, in the formof small cubes 83;‘\ﬁlral ly

| e .
spheri cal pdRicTey@wNaVMeg! AGCKIRget0 e BNt fwantion, UgiBae ndiyi
hem sphesi c ui&@frhk&ﬁ %?grgamnw hds ‘ﬂie%ﬁ%ﬁﬁ?% b@@%d&?ﬁg'iﬂ%&otkﬁ@ k! inas

ot her geonettic shapes.” I'n any 5 particular conpartnent
m cr owavabl dheragge obaboutl 5%nte atjout 3G4. Hoakkample,aksifg peaionsnafrtgpicaint s

may be used. .As.a result, f xappl e and wi thout Lim.tation, it is

possi bl o to Holt derictqueyahls BRAHRG frall Grdtittd lo, uE dn s, awheye the

veget abl es, jsgreeiRtsiare upblidd I MdRiidgallySquiek froFeNg8ri bfovidd ¥ dYoRRHCt S,
vegetables nm xed with starches, vegetabl'es mxed with 10 proteins, and the
like. It shdime that was ddmimge anee1d seconds ghpstegtharkthe eeeking tigne ahent s

need not ~be i x rQwvi in. | r t s, far
xarl o Oay e Al By S eRED. i ineBE” Yol PBeRETFREAM § qui o
frozen ingr egitiepeted wpants cbbRiri@Qﬁﬁébé@uétmgﬁhagfbeﬂékhm@bppﬁwﬂﬂn%a%@r@s

possi bl e in mcrowavabl e packaged foods. 15[0094]In addition to the
f1exibility sopallgsifendirertiensiatarsmploysdnauch s fysexamele withi ditigantrg! qui ck
frozen ingr eagjp(ﬁﬁéﬁoﬁgt roduce further benefits to the m crowavabl e neal s
possi ble with"the present disclosure. For exanple, individually quick
frozen ingrd4d028} s Wsmodfi ondividudibyerqpacle ftdrenaimgretiievits cale&i imgproves the

necessary for preparing.a ncrowavahl e . While the_ 20 specific
mechani & i dexbair Feﬂowgfiﬁﬁief gkﬂ%dasglgng Hjégar‘é%"ﬁﬂ?”?ri‘%, FoR&*@MRISH PESui ck
frozen ma i i oY | f il Lem

desired tgngggépgs%éggj?g’u@éhﬁwlgﬁ@?d%%' qﬁggll?l ? ﬁ%?‘gﬁeﬁ'kgf gg?ﬁ%tf% have

| ower densi ttyis gnEraved charbateeistic ere sotafullyr unidersinodaad thisntintey thdaarenor e

idly th i i thi bl ock f i pgredi ent s. f
251 ndi vi cualoes o 115udR Pigranieel malvCEe misteien | R RO Rer gy

required to caplorenPalhéreUhry ingPadibAat ARNirPthd RRfviHDAME GQURIK frozén f&en.
appropriate serving tenperaturé. That energy reduction is a result of at

| east tB@ rdMitkede mbliity teeontoIvnaigturemaigration thapvghlvak|of indivigkially guiok
norect ent = bR ANSNE KRGOV L AR Bl DB P
L hose i ndi Vibé_uaihbﬁﬁéﬁdwﬁﬁtl r gleBtaedngr eThientchadddtemstidieishohotl cpdilbbldeipone
ot faster while the cold food remains colder due at |least to the reduced
time the ové&paventional monolithic or block frozen components.
[0097] When a microwavable tray according to this disclosure has
25 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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WD 2011/ 090470PCT/ US2010/ 003269 package is exposed to m crowave energy.
Thus, the incorporation of individually quick frozen ingredi ents enhances
t he qual iwg 2andvoenper at ure of the resulting heated nealPCT/iseotio/op326% enment
in cooking time for a m crowavabl e nmeal according to the present invention
using individually 5 quick frozen ingredients has been found to be a
reduction in cooking tinme in the range of about 15%to about 35% For
exanpl e, using portions of typical size in a mcrowavabl e heating tray

according to this invention, where the ingredients are supgl ied in
i ndi vi dual | Y2 §IMRIR. PPEBALGP £ BHGIPWAVe Nedding Step drifuly Prerarerbe nagkage fmut e

and 15 secoggl%h%Iﬁgghgyf%%@‘%[agfén?ﬁgfy?ic%s&hﬁrcﬁ]ﬁg{][[np}ignt he i ngredients were

not supplie i ndi Vi urc rozen I'S anticipated that the
cooki ng ti mg0088lictTloe miayovbavdbds productpm packagen of whisrdiscoslitee prdvivies

i I f I i th di I | i i )
ST S MR S RS N N S
textural 5pr qQRgsé | @&Ié?itehﬂglrépg#‘éﬂélﬁlb“%rﬁ?&‘ét&r‘é@pﬁ_ﬂ?rﬁ&- tIFé”sa?ﬁ?”iﬂ' il fRsta

may be provided wth an ente" texture. Again, the specific reasons for

thi s i nprovednpantments.i Ehe preduct ooipatkdgy yields optimad heatindgirseachrof theut ar e

believed to include the m ninal isture mgration from canpo t, t.o.
conponent W& @Ph&° PUSt s &E)ée?\@rt h'_é ?WBHIQI &Galqwrﬁﬂggqgﬁﬁﬁéﬁ'sf orm
20 Wth the f@édibsdne it hot ARiited! toBPMfdronavablar roldast 6hp eU88vifdg merely
i ndividually quick frozen ingredients, noisture |evels of adjacent or

j uxt aposed itwglr@rdIféﬁ@ §qmar§aent$deﬁbﬂfs:enpgapt83gﬁ s déﬁcflqsurg aRaappiceblest i ¢
{50671 Tion € R uBRANEL bRAReLTeRP. el R®h el BEY . TR B

[ 0097] m Cr owavabl'e tray accord
di fferent froorgrartmedss. packaged in its various conpartments as a

m cr owavabl e _serving for subsegqlhent m crowave heati ng, .sit%ni ficant

i npr ovenent 40888 adVhHe afee pasiguar rmeledionsp df, foad  sudalRafabl eseeivi ng
product or b Sy i i 0 0 rk:

packages at IQ:I%glégtg ﬁ%%i%ﬁ’s%%%dtgh%%ﬁﬁnngsg%% eﬁlsaggté@%c% %ngodé{?é%%{eht o 30
prior art prabdvef # shoujchbkaamsevhtrdeby thoses skifled rimWae ianigthat dpisiisvantioncal | y

followed by.a stirring st which, in_turn, is typjcally followed by a
second fYcr Mtn’&“g?gptp ﬁ@&f’r (fﬁ"?%?-y?ni‘ef 9%‘%_@'&% 8#13’9'% eBF'@%e‘_ﬁtb‘I’ ention
provides Wond@idi6890UPCTi U2 OddH 183880 thaf! AP !kul Eg@gyﬁg@ff,otﬁbﬁr%@ve

heating step to fully prepare the package for use, g ood I ngredients

f or consuneicoowigatipnsg oay He00sd] inmihe packaging: ablose pastitidariyrsyitableatpedof

this disclosure.provides, consistent, repeatable.t erature in jts various

conpar t nent §9hﬁﬂ$@%‘?}bﬁr ',ndu:‘»’oel’ ﬁ%@‘%ﬂ?ﬂf“ﬁ‘mﬁo?@ﬁ@ﬁ%-eg'tﬁlﬁﬁjp‘é';“_ﬁ'f%ﬁ g’étﬁar e

not the samgtddmadlbrbbeolran® ot fEdde surldide; theskieheBse %FME;@%F@'I{)&%@DU mal
e

heating in each of the various conpartnents. Mreover, it shou
appr eci 4Q ed andaktalian icegipappescere beefnwith|greendeeans andiasrvwabensines gndduct

or package Wols) rely.d r The C s of .this
di scl osure g?@%p&%@ib\mﬁ \i}ﬁagﬁe(ﬁﬂ%ﬁ%\?&g%tpmgt%eng&gc éh,?g' ngi ng
nore than tbakeddsegrar ang tawderBOShorWEKee geppepedrni beefakith jreeh ibwamsof
food suitable for use in connection with the present invention have been
descri bed af@diprspusbeeems 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 rise 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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above, it should be appreciated by those skilled in the art that this
invention 15 is not limted to those foods. The generality of this

i nvent i orwo0teb4en under st ood when it is considered thacTtaspubndizkd city of
ot her food conbi nati ons may be used in the packaging. Mre particularly,
sui tabl e food conbi nati ons include, for exanple and without [imtation:
grilled chicken with steaned broccoli and hot fudge sundae; three cheese
ziti with green beans 20 and Italian ice; peppercorn beef with green beans
and/ or mushroons and sorbet; turkey with mashed potatoes and punpkin pie;

BBQ chi cken biieberrgredsinabickan saladipevthyvest shickare salgdh RBQ@oshonnedf wi t h
green beans &af r hn Ve dil =% i ]

Tacaroni - and IS, g, MRS EREKER)solad oBidtop T et Sedtlal Bad o,
beans; 25 slbasonpastatdes witheghivkér sdadnf amgd ramch dressiey;rpotatussewith ehidinar y
chicken with shed pot at oes and broccoli; beef teriyaki, wth rice and

pi neappl e; @éﬁﬁ'@“&lﬁr%%’@h Ratatees; ‘é’éhaﬁﬁ’@?o?ﬁn%@é'f‘i tWWWW'W £OIf 3% and
cranberf 5es s pRANGGK Fhd SERLS saXaNRNIR bPOEAPEAIEk SSandlieR Wit pasab! @
havi ng turkey sausage wth m xed berries; egg onelet wth hash brown

pot at oes ancsalal) bhioocedlifehaddar osnure atithnitutkel] detmato isssip khatim amdle geaise

nbl ed i.t,h hash bro ' | 1: th h , | et
 Lh tur key SRESReatacH SR EP] P re O ARG MAG 'AOET AT -
and WO 2019 RAEEEEBUrger WAl RORRED, BoHEREENdificker\Wids WithCKIBR &dedd;

sout hwest chi cken sal ad; BBQ chopped chi cken sal ad; buffal o chicken sal ad,;
pot at oes wi tdp;bichiakeni anchahiegse aAdesadiia; Wbt suess: wehickerhi anknchasseon and

ranch drgssing;: - i1 il i : r es. Wi tuna au
ratin: CandhesrbllpthiESeitbt faf e @FbRRHAnPF AN B0 Refif dad L R

Wi th broccolsecsad afdiods aamhiy wheid tiie st @ansakadondrfeedoittmehafdaiesiably Wi th
turkey; tomato soup with whole grain cheese bread; chili with corn bread;
chi cken ran&gees qf@ﬂﬁemtﬁem@ﬁ URBS; mini cheeseburger with ketchup;

bonel ess chi Wi i e IR ' hge u dilla
wi th queso; [gﬁiﬁg’ker}"v g%aé/’mcchegggﬁ?gg’qﬁzga%ﬁ%&gmh%ﬁpgg@gg;egaﬁdggltaﬁe%ﬁa
conbi nat i onanothermsrhpadmientincludesad daters toppisg,cthedpdckadel ihapberheatedt he

first and second, food itens E‘re desi r abl erved aE di fferent tenperatures.
[ 07007 “her 80Pt 1 JORAIBS 1o ReBissh BhINEREIRG S0 . iso0e e i o aGeHer
conpar t ment o\af!Hdegamds bt OpRthuéH"'eco‘?ﬁ%iKéﬂén "B fG5dd GRS ddikeraift t hat
the topping is heated or warned so”as to be dunped on or spread over the
sal ad porti esompammentshmaynbe nperifenmed in dbes nficromadiables tayt itselfrpar innent s
may be perfarned.in.the m crowavable tray itself or in a separate dish, as
desi red. [ofSEf“ﬁtﬁdﬁﬂ'@Sg‘}fe%ﬁe}a?cati on, the word "about" is often used in
connection T[@@ow t I ahRusREdificitionalne wtdl nhort B 6R&H USRHNANBdhrkettion
precision of such value i's not intended. Accordingly, it is intended that
wher e "abouwithi @ nuseeriagl valug touindidatethatamathematieal girasisionodf awsh value

“generai 1y Sl ntclRled AR FRo A e S E R cape R RO AT
shapes, it insmetcandedtud,hat tarsraacei oM 109 tisecartenipidted frapriti surnetical

required but that latitude for the shape is within the scope of the
di scl osure. V@lé€n used with geonetric terns, the words "general ly" and

"substantia Yol 8 n f i t the
strict def: 1102 MOROERL Shert i BRRRE T de N P oy SRSB4 R

slt rict ﬂl?ef :jm tdoop_ectidmn with geoometeict sheapest hie is énmn'dedutg@q'irebislic?mtdrtﬂed th 0

al so include configuratiqns conprising two or. nore substantia straight
line segmenﬂ@oﬂlgﬁ‘?isgﬁﬁﬁ 1§ et re %‘ﬁ%@%t thal: lgpijude f&yﬂbe]sf\mq & W%‘é‘”fta?egoi ng
descri bes i i I e hn ; . Of i t ray,
and et hods SSPPGay Ul TqGuREe R skl Wit "ERAPERIC e 1 WiES

vari ous chatgeserally' andi'sulbstantalby/” reag ibiendedetot encdrapdss abbealy featyreand

nmet hods and furt her .that t(ralgtuagf'lirlﬁﬁnts

b I . i ,
which meet the s ons brtT}%yalséa fggfﬂrgg (\a/vqilch 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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5 which do not materially depart fromthe spirit and scope of the

i nvention. Accordingly, all such changes, nodifications, and equival ents

t hat fal Iwaizotwa047ne spirit and scope of the invention a&sTdskémeby t he
appended clains are intended to be enconpassed thereby. WO

2011/ 090470PCT/ US2010/ 003269 W Cl aim 1. A microwave heating support
conpri si ng: a tray having a snoothly contoured peripheral
shape and 5forned of a microwave safe naterial, said tray including: a
first integral conpartnent defined by at |east one sidewall and an upwardly
convex bott dA103hd Whiedbadoregaigg dlescohparin waiail @emicrowayg heatingatray.one -

sidewal I an t rejn t I i ra [ t .l aced
fromthe segg%g%lg%tée%ﬁng%% ongafrr%%}fd E@é’tg&% @& g’%ge‘tr\’gﬁé?eﬁabgs%rﬂte@@u 0.125
inch to abouwkillkd7h theddt that vahieusichanyey andaeabdifigation aidy bé ntadds o the
wherei n snoot hly 15cont our ethEeri pheral shape is selected fromthe group

consi sting d*isql%%ﬁﬂj,traéf!?ﬁ'%m Pgsgﬁﬁlﬁ' fther ot @Qyivalents MRy baemployedave
heati ng §UPRMith Yo gof“rﬁéﬂe’riawieffne‘?la?t ftbn %tspﬂﬂeam stcBgefz%flr fhtne1 ?Pv%gﬁ@ﬁ.ond

i ntegral conmpartnents further udes m crowave energ
structure. Atcofdiagly, aflswechecharagdsn onadifigadionspndl equivalentshibwaeifall witkin

m crowave energy.limting struycture i.ncludes. a terial selected fromthe
0 oup. cons: 467 egisandhsFops bt Hig Myenkis st aliyashok ine APPRNEFG mS are
transm ttingnidpRRH ) endBrRp@YsEtherddyect i ng material, and conbi nations
t her eof .
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5. The m crowave heating support of Claim3, wherein the m crowave energy
limting structure includes at |east one opening. 306. The m crowave heati ng
support ovVOQbaiav4rp wherein the first integral conpartmeot/useemanizsd a first
gquantity of food and the second integral conpartnent contains a second
quantity of food. WD 2011/090470PCT/US2010/003269 7. The m crowave heati ng
support of Claim6, wherein the first quantity of food and the second
guantity of food have different densities and/or heating characteristics. 5
8. The m crowave heating support of Claim®6, wherein one of the first
quantity of WeddallRd the second quantity of food is in the formof pellets.
9. The m crowave heating support of Caim8, wherein the pellets are

10i ndi vidual Iy quick frozen food ingredients. 10. The m crowave heating

support of dl.ai mA misfoavaeienhedtihgodugpeet Eomptisimggd second conpartents
contains first individually quick frozen ingredients. 1511. The m crowave

heating support of O & HaY) RaW¥I%ish heobly waqateyred: paHBENGE othppe and
conpar t ngnt 6984 %F]Q%R*}O\J\/S\?éEafe%a#é}%l,véé?b‘?éyz\iﬂglﬁ'dﬁ@:f rozen ingredients.
p alm 1, erel

12. The m crowave heating support o t he second
20compart nent cont ai ns i ndiaifiteblihtegoali cempadneenti defired dnt @t ledst oblee

m crowave heating support of Clai.ml, wherein the second gcoppartnent
Contains at Ieast two individual F9CHal ERAaLIBNATHYcEaVER DOUDRY PROTHe

m crowave heating support of setghdidteghdl&dthPaithent RIMRREH YoyF 8D KISt et oM
has a domed central portion and a |lower, outer edge and the food | ocated at

the lower, outer edge is thickersidéwallend & botomocated at the domed central
porti N0 wherein the first integral compartment is spaced from the
second integral compartment by a distance ranging from about 0.125 inch to

about 0.75 inch.

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

elliptical, and oval contours.

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

20  limiting structure.

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

25 material, microwave reflecting material, and combinations thereof.

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

energy limiting structure includes at least one opening.

30 6. The microwave heating support of Claim 1, wherein the first integral
compartment contains a first quantity of food and the second integral

compartment contains a second quantity of food.
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30 15. The m crowave heating support of Caim 15, wherein the doned central
portion is offset fromthe | ower, outer edge by about 0.1 inch to about 1.0
inch. WWoQil/megd70PCT/ US2010/ 003269 16. The m cr owave Ph@atSeong/osizpport of
Claim1, wherein adjacent portions of the sidewalls of the first integral
conpartment and the second integral conpartnent diverge in a downward
direction. 5 17. The m crowave heating support of Caim1, wherein the
bottom of the second integral conpartnment is generally planar. 18.
The m crowave heating support of Claim1, further including at |east 10
three conpartnments. 19. A microwave container conprisi ng a tray having a

smoot hl y “con; our o} ek ARELA! 1nSBRRF SARCoR WY Ale, A ELPYGY ir by

material, sai'd tray inc ng int egral corrpar ey by at
| east one sidgfefsld aaddtten seppad dhyartionvsfxfdoet have @ﬁeemﬁndensltlegraid/or
compartment defjned b | east one sidewall and a bottom a first quantity
of food contRgaliEg (?h?rgﬁt@”fst'?sst integral conpartnent; and 20 a second
quantitygof food contained in the second integral conpartment, wherein the
first integral conpartnment is spaced fromthe second integral conpartnent
by a di st anc&a ran‘@hmgnitraymwhaatiﬂg Bi’:bpbrtcdxf ChaiabGutwr@réiﬁ cbmmf thacfirst

wherein at | east. ong, of, t fi rst co
25m cr onave TRIHEY fot‘ﬁdtz?'ﬁgt@t?%ﬁﬂ fﬂ?érgl & H?' ﬁer of
Claim 19, wherein the m crowave ener gy

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

10 individually quick frozen food ingredients.

10. The microwave heating support of Claim 1, wherein one of the first

and second compartments contains first individually quick frozen ingredients.

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

ingredients.

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

20 compartment contains individually quick frozen ingredients.

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

compartment contains at least two individually quick frozen ingredients.

25 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
food located at the lower, outer edge is thicker than the food located at the

domed central portion.

30 15. The microwave heating support of Claim 15, wherein the domed
central portion is offset from the lower, outer edge by about 0.1 inch to about
1.0 inch.
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limting structure includes a material selected fromthe group consisting
of foil, mcrowave absorbing material, mcrowave transmtting material,

30m cr owaweo 2nefdes0i ng materi al, and conbi nati ons ther e@CT/USYR0/003269

2011/ 090470PCT/ US2010/ 003269 21. The m crowave contai ner of Claim19,
wherein the mcrowave energy limting structure includes at |east one hole
t herei n. 22. The m crowave container of Caim19, wherein the first
guantity of 5 food and the second quantity of food have different densities
and/ or heating characteristics. 23. The m crowave contai ner of C aim 19,
wherein one of the first quantity of food and the second quantity of food

isin the f of : 0 ! C i : i 9,
wherein oneOII(’)q'n t hTerpfngio%\aauv%n??%t&goglﬁkf%%Bg?@ﬁé, @gégér{ﬁea(r%%%eﬂ tp;%/) rtgq:njsf ood
conpri ses i rofi thiedsidelmallgufcthel first eintegngir esiingatttentSatid The sscondvaveral
container of Claim19, wherejn one of the first quantity of food and the
second quantqq@p%ﬁmﬁﬁtﬁv@fﬁﬁpm 3 dowpward directiqR. i ndi vi dual Iy quick frozen

i ngrediegts. 26. The m crowave container of Claim19, wherein the

upwar dly convex 20 bottom has a doned central portion and a | ower, outer
edge and t hel % oodThecucwmavare héatingswpporbat Elaiedfewhsreinitb& diottohaof thee f ood
| ocated at the dqne nt r al rjrt)ort The m crowave container of Caim

d jon. 27,
26, wherein %%98”36’&@8@&96‘?%? rggatlr%?g%}?rgléy B'ﬁpéét fromthe | ower, outer

edge by about 0.1 inch to about 1.0 inch. 28. The m crowave contai ner
of daim 19, wherein adjacent portions of the sidewalls of the first

i ntegral corfdart ngre miapwaxe beatngl suppedrafl Claon cbrfpatherdngludingeatgeastn a
downwar d~di rect i 1/ 090470PCT/ US2010/ 003269 29. The m crowave
cont ai nip of ﬁ'geﬁ%h’ﬁ?@mﬁi’g ‘ein the bottom of the second integral
compartment is generally planar.

19. A microwave container comprising:
a tray having a smoothly contoured peripheral shape and formed of a
microwave safe material, said tray including:
15 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
and a bottom;
a first quantity of food contained in the first integral compartment; and
20 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 ranging from about 0.125 inch to about
0.75 inch; and
wherein at least one of the first and second compartments includes

25 microwave energy limiting structure.

20. The microwave container of Claim 19, wherein the microwave energy
limiting structure includes a material selected from the group consisting of
foil, microwave absorbing material, microwave transmitting material,

30  microwave reflecting material, and combinations thereof.
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30. The m crowave container of Claim19, wherein the neans for limting 5
m crowave energy access is renovable. 31. The m crowave container of Claim
19, furthwo onadomiong |idding material covering at | eastcrlis2dionsi2éand
second conpartments, and being sealed to the tray so as to substantially
isolate the first and second integral 10 conpartnments from one anot her.

32. The m crowave container of Claim31l, wherein the lidding material is
sealed to the tray substantially along the snmoothly contoured peri pheral
shape thereof and _offset fromthe periphery toward the center of the

15cont ai ner .21.33. The ficryvsr confainggioh & laim {19pmhereindbefrpicroneye RaSWY
heating to djff. LS . steps of: providing a

m cr owavabl g%'&'ﬁé%ﬂ@&?lﬁgqgag%%gﬁ|e%gg§h{a?&E‘%H{é}g”‘seri pheral shape, nultiple
food receiving conpartnents spaced fromone another, a first food-receiving
conpart ment Mhavi an upwardly convex rt;‘ciﬁt_om surfﬁce;, i {)I acing a first
food in a fid%st fUR-PEERNIVG SORBHREN Phdainy 19, nuherely the st AHantiteof i r st
food hassa gpealdd i q@ntRF ok ROS Rhvea YifkSreht ABRAsitBE RRfor fddtingt
central portions thereof, so 'that” upon exposure to m crowave energy for a
pr edet er m netharacteriptics.od t he tenperature of the first food reaches a
corresponding first tenperature; pl aci ng a second food in
a second food-receiving conpartnment 30of the tray; at least partially
covering at dzastTidmiowdve ddntaiherBACERFONY WRE BABIOS iR fifRARTRYENT S
wth a mcrowave nodul ating structure, WO 2011/090470PCT/ US2010/003269 so
t hat upon exgideed anddhelsecand quaatlity efifeedys rothetfieemmfagdets.ni ned tine

peri od ﬁae tenperature of the second food reaches a correspondi ng second
tenperature which is different than the first tenperature; and 5covering
one of the 24 st Ewsinficowtefardainecef Claig TP PREtSEDhE ofitihd fisst quantity
substantially m crowave transparent structure. 34. The nmethod of Claim
33, wherein qfﬁeoehad}domée%uﬁna@m% oftfpad tapraprisaf tnaividuwallynaeick eazenener gy
entering thqn%%g, food-receiving 10 conpartnment by at |east about 25%
35. The nethod o aim 33, including the further step of providing at

15 25. The microwave container of Claim 19, wherein one of the first quantity
of food and the second quantity of food comprises at least two individually

quick frozen ingredients.

26. The microwave container of Claim 19, wherein the upwardly convex
20 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

central portion.

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

inch.
28. The microwave container of Claim 19, wherein adjacent portions of

the sidewalls of the first integral compartment and the second integral

30 compartment diverge in a downward direction.
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| east one of the first food and the second food in pelletized form

1536. The nethod of Caim 33, including the further step of providing at

| east onewof2otiwo470r st food and the second food as i ndi PCaoeskep/00326T K
frozen ingredients. 37.The method of Caim33, including the further step
of providing at 20l east one of the first food and the second food as a
plurality of individually quick frozen ingredients.

29. The microwave container of Claim 19, wherein the bottom of the

second integral compartment is generally planar.

30. The microwave container of Claim 19, wherein the means for limiting

5 microwave energy access is removable.

31. The microwave container of Claim 19, further including lidding
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

10  compartments from one another.

32. The microwave container of Claim 31, wherein the lidding material is
sealed to the tray substantially along the smoothly contoured peripheral
shape thereof and offset from the periphery toward the center of the

15 container.

33. A method of packaging multiple foods for microwave heating to
different temperatures comprising the steps of:
providing a microwavable tray having a smoothly contoured
20 peripheral shape, multiple food receiving compartments spaced from
one another, a first food-receiving compartment having an upwardly
convex bottom surface;
placing a first food in a first food-receiving compartment of the
tray such that the first food has a greater thickness at peripheral
25 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;
placing a second food in a second food-receiving compartment
30 of the tray;
at least partially covering at least one of the first and second

food-receiving compartments with a microwave modulating structure,

-35-



WO 2011/090470 PCT/US2010/003269

10

15

20

so that upon exposure to the microwave energy for the predetermined
time period the temperature of the second food reaches a
corresponding second temperature which is different than the first
temperature; and

covering one of the first and second food-receiving

compartments with a substantially microwave transparent structure.

34. The method of Claim 33, wherein the microwave modulating structure
reduces the microwave energy entering the second food-receiving

compartment by at least about 25%.

35. The method of Claim 33, including the further step of providing at

least one of the first food and the second food in pelletized form.

36. The method of Claim 33, including the further step of providing at

least one of the first food and the second food as individually quick frozen

ingredients.
37. The method of Claim 33, 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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