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*159159* M CROMVE SUSCEPTOR FOR COCKI NG AND BROWNI NG
APPLI CATIONS 5 The present application draws priority

fromU.S. Provisional Patent Apmmmmmwm“mmen al No.
60/ 665, 761 filed on March 28 ch is

entitled "M crowave Susceptor for @sodetng and

2 v 8% = ~‘ 3 I H
of Invent| on The use Wradl ation to heat
foods has becone increasingly nore desirable due to

d
B RERh P BB Mg, RE 390 A5 D Bicon
Sen'alt o 0AdY5| i1y filed daQVBrcRQB] 2003, MidWhieh awighitlee aMmbo,ave

fully cook raw foods and to brown and crlsp f ood
Susenpidr ferSoking st B{ohwgn%épp,lpcagg@%, and whigh ﬂ)sa‘@R%@PW@ed herewith

by rQEE%céﬂ{x?s en\( égum netal lization of paperboard used in
owav e gi ng has been used in the past to

create_the necessary hi gh surface heat needed to brown
and crisp sone ﬁ cases, the netal of
choice for this ap ?‘é‘&f ?Q%‘VB%%?P al um num

"b"ﬁl\é‘?fsc oYﬁ‘ﬁéfHWhV@altaﬁ{ahbﬁ & héd 15 A bdeBmeShdteasingly more
efficiently to coat patterns or specific 20 areas of

desipaipediotarits speed, offlcigney @mlwamst né cansideralsle grawhsack jof

iSRSt W R BRI vt e

to fYIRY é&)‘k)fa@ffoﬁsrh%ﬁ tobfovaders %ddr@lrﬁaeééfbmﬂidm@ tiesusb @y epecial
been devised that utilize inks or coatings

paclsrcmg)maten@hs contai ning netal powders or fl akes,

BRSO 400 b st o

in tllsie paz;t RSEedle mgeieeestsanyml gwmsfacanat nedded o brosin ang opisp aome
east one side conprisin tal  all fl ak

fooflaresshpige APCIOD A OMEd) tRTArR e gD DAt FLmy e .

However, \P @um MR alhéat%%%aﬁx@o"t befus ﬂi@fchﬂ?fb cdat p&terns or specific

Sp ecifires a ea I ng el enent e ween ayers of

arezﬁsaﬁ' Paperbeardpr tskagl doWna/ang)am@,mtmf oétaf omie h;pad{aglrxgeﬂ(urface-
m crongve reactiv ter

T Chedracrde pVsoumt O eadyisnioes o YARE Chetalligta aRb g o

varfe%f 6%%(:%&%@ Q\Eﬁﬁi@ t%hn@lo%féﬁ have Bécarfdvised thandtileze inks or
powdered inert solid n&;erature noder at or (cl ay,

coaings eanpostionsieriainig ro@ta Qedesorrdfiakes, githenalene of R esi n
con?bmglons WlH‘l oLgher maﬁg}lals N?-ﬁlang ax?(f'ﬁl’of'c?e, in EP Pat. No. 0,242,952,

disclose a dielectric substrate with a coating on at least one side comprising metal or
metal alloy flakes (preferably aluminum flakes) in a thermoplastic resin. U.S. Pat. No.
4,982,064, from Hartman, et al, specifies a heating element between two layers of paper,
comprised of a combination of finely divided microwave reactive material (aluminum,
tin, bronze, nickel, etc.) which is conductive, semi-conductive, or ferromagnetic; carbon
black or graphite; and a powdered inert solid temperature moderator (clay, silica,
alumina, calcium carbonate, etc.) in a resin binder. In U.S. Pat. Nos. 4,943,456,

5,002,826, and 5,118,747, Pollart and Lafferty describe the use of a coating containing a

AR

*G00002*



10

15

20

25

30

5,002,826, and 5,118,747; Pollart and Lafferty

describe the use of a coating containing a 1

combi nation of finely divided carbon black or

graghl te; finely divi ded metal such as al um num tin,

r hron a |ded

compigaipap g Avidedsaren it SEplE Tiesy Bl etef sueh
alurﬁlﬁﬁﬂnnnblcﬁ‘%%nzenarﬂ SRy ﬂmc&doﬁerp@pﬂr(prqﬁaalelry ht@rod cakorum

heat  stabl e poI yester film_ U S Pat Nos. 8
carbanaie)ﬁlqcsr‘f’cenﬁdz@ afrleéimbmdghén gﬁ@bspgyekcgrpaagsgafnegpa Bt heat stable

poly?ft(e\’:tél ?t % allbég R \N%] d%?(gﬂbgﬁ? 4t8(76k21r2§%n§ PRAS 2@ PAIKRE Hébgrlbe a

hér nprised of or coated
mickdvidve Budtepiot ﬁﬁkagmto(‘lfro‘an feslis moimmnhgro fuistibstfaitd Which ioéither

con&ﬁté?@;féﬁwygéﬁ it amtaaon of aueseh bingpL th ERBRGIE m i
part%(feesd(hl%ﬁe %Ql rkgncac '&lp‘f%fﬁaﬂr E@na?ﬁmﬂauﬁlgﬂz{ﬂec?&ﬁéér A fiber, or

Sem<con bl ack ani um
needlas havieg a parnclecsxzedﬁ')l -1Fabrets) amdt semlgonducthJSpmles Kessbon

5, 258, 596 d 10 5,391,4
blage g S PI G Ae SHOE THHISBrS L DL e grigy and
5, BQMﬁf Hf%!:logé%rht lﬁfn%d?go%@taﬂélﬁ;sﬁﬁtk cbited 8h bAd ﬁdH‘wn(haf pdymer

graphit pillared clays, or ferroelectric crystals
mateﬁalp:entauskg b@hsiuerlmtltm(aél)mmnm, p@;@ﬁl@;tgr@hqtpfmﬂa@fl clays, or

.t
IO TR W LR e
Ale§§5‘t1ﬁWO%O4/@Q8163apf8i’ﬁic§Hs tiRPMaplasted bl golefn torapasitions containing

phosphi ne or anmine, However, none of_these 15
both emuaﬂpogadensaqslra)wnmpmhl@e RbARHES SlpvEvenngpe of these

erat ur. v
ARSI o SORTE PR AP ooyl o
conffidl BOKkafifg tHah@feld&meddeﬁof itéedppdioatafn. m cr owaves descri bed

the book "Sound Waves apd
£ rgoRoped §5)ihe fomsiieaten o micE 14 (ESeDHLILIE ook “Sound
Way&d! CI{, g%%g%}e g)ﬁsw mgioﬁllf Kdek (FSWSD paslaﬁch of¥elarly ordered

Sépar a e another with an 20 insul ating
condRckiwersphdiies disksparcstripscars p#ﬂﬂﬂ)egpamﬁkfg)m one gnathgysvithsay

msglgégg g]g 1ru(r?nf’rg kgz: c% Iglgqtg/g SBE‘%{Fﬁ glskénﬁgtsﬁnc%is?cﬁwgr%trﬂ?c%gcoplc in

sm@*‘?ﬁtcﬁgttané’@&eel' lﬂﬂl%gﬁﬁ’%ss RRG Edsted paarlbaind the like; this concept was
ecommuni cation applications, Summary of |nvention

int@fsled kpecpficalip for telecemmiupieatioroapplieafionsheat gener ati ng
m crowave susceptor to produce even surface browning
and can be incorporated into many forns of coatings,

inks, plastics, |anSagintsry ofiaventisint h varying netal
I oad| ngs usi ng conventional coating, printin gl
rml dhe greswem\fmﬂ@v mOrYgdeS atheat géa@rab%wecmwmée sceptor to produce

ev&CTRAREL bloRir arfdVall bEhToANENED SHS HBRY Brms of coatings, inks,
plastics, laminates, etc., with varying metal loadings using conventional coating, printing,
molding, thermoforming, etc. equipment. The composition of this microwave susceptor
allows for even heating of the surface on which it is coated and has utility in a variety of
applications. The composition includes a combination of a finely divided conductive

metal powder or flake; preferably an aluminum powder or flake, with finely divided, low
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all ows for even heating of the surface on which it is
coated and has utility in a variety of 30
appl i cations. The conposition includes a conbination
of a finely divided conductive netal powder or fl ake;
preferably an al.ym nu wder or. flake..with. finel
aspegt igelsuling RETclpe re riaph spnerial par e tiblrstess o
relafiVety ﬁ%ﬂ  riGRDET d fHRkh £pB& FatRPAd pakede sivhli Thispoisagsst a
relattvely tight distribution of both aspect ratio and,.
conghative olatersd with 1qwiaspest setigriesubsting pariglrsilows fefiagicpulpr. lattice-

1ike\g;:éagaiﬂ%\%n?Slgozgtiqngog{tﬁ? 1| | pv?&da?é%tﬁ?lep aF Ednglugt“f’vﬁa%gtgﬂﬁlf nost

e sep ron and rsolation of
casds e pBdicies WA IbeRafield Gh @Soloéntao iriwater (wehemhtsed iraliquid woatings
nost "5 cases, the particles wll be carri

L in a .
or psiplinginksher p Rlagkeizgr of FRRENbINdEdWhAN PSR w@g‘&e iintg ¢hergipplastic
L atde ki | ARklafi bPlaBlid i shebtgor
o RS P o BRLL 48 bt e o
in the@fbfminy ordaiinasddamsin mdyers),Hiue knexmahytaigorbef usednin a dry state

t her mopl asti c r(?si n sheet for use in thernoformng or
(espesiily Saratge ieRIWAGT SOUES)- but they may al so be used in

a d'q}?flc ep'i‘Es%B?inQ@tﬁRﬁFén%r!nﬁaJs@sr pro&getd thaPfeaSsfuAalonid@isers for food,
10 present I nvention encompasses products that are
whidk &fclildeasomtaintmiinendedfanly fodwectookingicontaingts andegntainers intended

t ai i ntended anly to b ki - - and
o e gpenene o irana el oY wet JEraBit "Prsritpicat PEERiAE
enchfbhss@Scotttsihationis B f EAkb BE codittad valtesRAcontalnery iThe present

enconpasses conbinations of food to be cooked with
invention enovmpassesmethqissfop makimgisuch eAPSHRFTSFOBMOSIIAS wiedul for

et hods for_ naki ' , | dhlcPovs t
meE AP o5 et e e E R OB LR by SERAR | BiRave enerey o
foo@ @ektaitgd bo @t dontaupps.yi ng m crowave energy to food

cont ai ned by the containers. Detail ed Description of

the I nvention The present invention provides an

i nproved susce ; o he Rvdnienand 20

i nproved heat gpg{aFlFQRe?éo@ or fgtr owni ng gnd_cri sping .

of Thep@sethtivehticoprpoides el improvedsusveptordby migrowave cooking and
~ mcrowaveabl e foqd packages, This erial, in th .
impreFoA B! GRUIONOD OT AV PG ESTPIRC LRt B Bppifed inoa

i e w RASKRGh S pasesa ThRahAERSaInGhe PrAsdfl 8, ink or coating,
Vmgérﬁg%g{rnﬂ?o\gm subst r%t esgB When conbi ned into ,resi(ps Vi a

cari g appliedto fooll ¢omiginer paskaging suheas Pap@rbeard, plastic, ppd/gryfoam
mat er i can be f.ormed.int.o, .or. ;

subsjrates, 5P megtuétg ’resbrbwlg ’in] %élo[i ?rgd;/fgl?g %gé& gﬁg’tlfr\!rl%ed sheet or

filhi thBmateRfi®ah Be fothRAShiosor Pif a phiteff hictdweesblofldtésbowls,

coating, ink, or nolded/ extruded materjial can be
traympackagg files] ippasts, vignsilsectspdhe tigknresAtithgeoaiagork, or
e S8 il i {fiE hEAthgbaabr
R 3R AP PR el s
browning need. These coated, molded and/or extruded objects can then be utilized in the
storage and preparation of frozen or thawed foods. The incorporation of this susceptor
technology into the food package may take the form of liquid or powder coatings;

flexographic, gravure, or silk screen printing inks; molding into thermoplastic or
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storage and preparation of frozen or thawed foods. The
i ncorporation of this susceptor technology into the
food package may take the formof liquid or powder
coatings; 30 flexographic, gravure or silk screen

therhea PRS0 OF SUnAER 16 ek FOCHUR P REGTERP BRt g s or e in
ther{nhkdi‘}nhikg %ﬂi&ﬁhg ?es[neﬁyéis sheet for use in

rmng amnatlngresm | ayers. The fi nel
di ihe eﬁﬂlekyahvzided cmelunmeaﬂnetp er of flakepfthe present invention may

be ceglgggﬂtof Alupu Ve%llln:)goppﬁi &H]fetm 5y Q/zérealv% énlnugf%n%%g} steel nickel,

golcf/ otﬂércééﬁhuctﬁlegl%tﬂz MOﬁQged?ﬂidﬂﬁés dfondplmlcleemﬁ)alused as
ar | us geonetries of the particles my be used, as
desattbed belowd bel ow. Metal powders are characteri zed by

h aﬁ\d n‘gk/ | %&lﬁ?ﬁsg é%‘é&%h%? %&ﬁﬁlﬁ[gﬁb&%sﬂ;&? fatfob: agénerjaﬂy 3¢ than

aspect rati o of

10 M@rhdst bypidasiyildss tﬁaamgtThe(atsb@t Iraamgrfatpartchlmntsn 1otrgtb(th@ trsgest
particle) divided by its

dimgieme! Gh PABSIS ABANGLCPY i BEKOTE (PR AT oY ATl gesured
peré\/%hﬁhlapﬁ'ﬁg icng)® w&g@dv&aepmg uady BYodutedThy aoh@intioh of the

I'owed by rapid solidification
mokditmetakfolls@dd by napid kolidificationckand armcgmpmngyﬂy a}spow er

metﬁ{i&r%;,;azg{rgwfés%%% |tngcqltal f*ag ()Sgi.)?l%sgp & Cegl bf%} cu\?er}getals

nICS

in ekE‘o%QzE? Jﬁ?@?&ecﬂxﬁ@s MR&he @é’ééﬁj Qﬁ@m@ﬁﬂ/p@@dgg Eﬁaly)be gently
or exanple in a or attrltor to
polfshﬁt)ifdsr dthphamfadmél raitichr arctntcgonmrr@aﬁe%le syrfaqend eispmne cases,

o 3805 e A8 ! RS REBeRl MRk
bn%‘}fu?ééb gethe pawider ol pavities rraﬁsplassmg aaafHetic bffed%o Fousse innhe
present invention, the avera%e partjcle, si

pre@dne n’g)[eht}orgﬂhq 3ySrage pg{tlc engﬁa 9 gledgeta v%l;eé ﬁﬁﬁulgha
bet]wggré @ﬂé %cr?n}%j 85 swddrd Rithan ?V&E%eg&r@ﬁé §ize |o?1e§$ #R8n 2D microns

crons are prererr espeC|a Yy in

areCpQéﬂellr&g espuethlly ik Soatings andmks,degmrse Inngmiepowdbsrtdnd to protrude
protrude 20 through the surface of t

g, w9360 g TEEHCS ARUEASITECE HRa A dpTble
aes"f)h %18 Qﬁ% e g_t%;g/e? Pgrtlci'easji&eﬂ' wRiRFstdaf b€ uSéZ&TfdRavElS S moddinge

in nol |ng, extru3|on or
ext@tﬂdlcﬁﬂ dacdlaglaring otd Hermoplastst Qrdh@mopﬁgnmmst whlgh are much

esins, which much thicker than coating or ink
thlfquﬁltanc%?%orfl%g S-are characterized by having high

as PRgdt lrfﬁatkbéjﬁ'e chaetenged tyiavidg High a@Ect]r@tléﬁ)Ehngmg from 10 to
typi ca11 . They are conmmonly used as pignents

1010|0q Wpdcaéllyd Theywarerconueanly gsed as Prg{%ent%lﬁdlqylda%ftq R,Qlé"deﬁ geatings,
gﬁdﬂr@?{ {c,‘ dt%?‘ct‘h {S;rltr)rllpeartfcfégl%bleo Rkt AP BRpEMRS; suh Gdc@Ructivity, or

to provide a barrier to oxygen or water migration; and for aesthetics enhancement; such
as bright appearance at low viewing angles combined with a darker appearance at high
viewing angles (the “face-flop” phenomenon) and, in some cases, color. The most
common metal flake pigments are aluminum, due to its malleability and high specular

reflectance. Metal flakes are most typically made by grinding metal powders or foils into
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to provide a barrier to oxygen or water mgration; and
for aesthetics enhancenent; such as bright appearance
at |l ow viewi ng angles conbined with a darker
appearance at high viewi ng angles (the "face-flop"

smaﬁ gg{{@ﬂ% %{]h)a}pghp gécggiétnr ﬁ%ﬂgg %gﬁ glilgq? {ﬁtﬁfiﬁ)&%{?ﬁgg uﬁgeslékg:.g iof[hse flakes
pro%ci(igygﬁgéé h¥haidc A s R CHhdbteriz&f byeddt AARGH théidoatetry, as

_ re nost typically nade by grinding netal
descpibedibelswor foils into 4 small particles with high

aspect t,i 0S ing ball m]il £ ,

i kGO efF‘S%@gkeﬁ%%%ﬁj’c%%@fe‘?H%gé‘;‘{ﬁ%%ﬁjéﬁs‘?d ahultt‘){e%n
surfhdés! éﬁjﬁrrelﬁﬁ%‘l?m@fdsﬁ@d rdtios dettsiut $0 of 2000e Teormerage parsicle size

descri bed bel ow. "Cornfl ake" netal, K flakes ar

rangeh fnoncabeuf 4 mjm@ys ppaa}hpo@Q)tgg:ﬁO@d%t’ el AUCTage tglickness from
aboétgf@%x%%%%étg%ﬁg 2 @bhy %%ag{ﬂg&rbf ?‘5@2951{(%" ’?i@glﬁ@ntgiareatﬁ@ﬁltoducts

( el r avera artic Sl z ranges from
sol EOSilbeflind MIFR . LadebiodiSpaoKIe Siiver tomtsnarand t hei r

t hi ck f '
i CRONG: doeRrpl BenShIan LAl PR AT GRE e P e e
con@%%rﬁtl? gé%nﬁﬁﬂed nt?éfeﬁlé)l}ﬁéﬂeirléf%ldﬂ BhordGRarlypelaid ddges, smoother

_ ver tradenane. | ver _dollar" or |, )
surfatesniridcloar 4speettratiosfdfakest 18rte 200 aFhein average papigledzs 1pses

10 dtg. f1l ake" i al.s:
rorh Gt e oo e TP 08 P SRS kG By 01
miciH th QB RGRE&Id thay hake Dfar@ey barlidletstre2B@ribitii than

average particle size ranges fromabout 4 mcrons Edo
“contflaiee” Bteniaksr Gxamples ¢f {‘sibvier dellasT pigementsiassk HePsoductsrsold by

..,about 0. , Crons t . i . h a:
e L STt s S
dol[HRt Blic8 b “dep@Risresiftant?iprotictstwhicamavsigrian tharagteristics

the products sold by 15 Silberline M Co der .th
exc;qylafr)kmnwhav RO FATIOR TARSABE HOMADSHD LT RIE°
“ 0 [ ! f'l Y L2 | 1 " .

e Ain s Fo PRI B0 gk antle oy et Mt Co

unded RN FHalteov@ienaapect ratios, ranging from about 10 to

50. Exanpl Foo : . . G
o0 AT oo S HASEL Py, A B 0k b
wh q?an?ifQiewi-[Hfaf Igf}lﬁgelrfcrr@éi'ﬁ RAERe cafl, Bllowkd By RittdIN£atioR by plysical

0 produce ne ake pignents uses a flexible _
vapmuldspasitton. Thivircleasessoatiing iedolnbilized by bTupgesiqncintaean gppropriate

| . Pt _ '
bGP el Sy s

pati¥lel STEE AN it biblePm@fal AREY Sipfkeits thestOlav@uih metal|depesitin
very thin netal particles which are subsequent|

(“VMDXTY pigntentstaremosktypisally pade oicalemmiuge Compiied fp Beigbflake
pigrrrneén?sl mgéeaﬁ(yecﬂvgn@o%a? gm{(ﬁ?g &c%ﬁ&ﬁ%,m‘\mﬁt[?’l pifiRBAS hid Mfich thinner
and have much smoother surfaces, resulting in a very bright appearance due to enhanced
specular reflectance. “VMD?” pigments typically range from 0.005 to 0.05 microns (50 to
500 Angstroms) in thickness and have an average particle size of about 5 to 30 microns,
with very high aspect ratios of about 100 to 10,000. Examples of “VMD” pigments are
the products sold by Silberline Mfg. Co. under the StarBrite tradename.
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25 ("VMD') pignents are nost typically made of

al um num Conpared to netal flake pignments nade by

conventional grinding techniques, "VNMD' pignents are

nuchlthl nner and have nmuch snoot her surfaces,

resulting in a ver ear anc du to enh

G 3beraet preRTEd B SN B SVUAPS! ROBIE A ks SgePresent
. [
invep i befiefindn Al aééﬂsét?%‘fﬁ% SRR platvely
low b@stﬁ Qagneithieotie, “sﬁ@er\ﬂotlhr”\oel‘ yMiIDGecasgtydes thetsheetipfaces of these

mat S Topdict cREnCE BUGVET S BRI AR o T B YRR paRl e size
rang?@&ﬁh 3%8 100 %%@Thépﬂék‘e@r \EAlg,shlcw i esametdpénd@l part on the

conducti ve net al er or flake of the
intepted sipplicationy Ent gravureor Aeasegrahicyinks Witieh teaddo h@v%‘fﬁ'@}ﬁ low film

conduct i vj t eas I I
BRI ne  GERNE ML F L2 i PRE RS Yor ditgs
somG@REEElﬁrrgIér {la&s thebsund] Angiag é®nos td GKEBﬁcromatIarpllashss which are
| eads to enhanced m crowave perf ce)
vl mgleh Brier o IsKsar 09 Barg P ARG, SEBEI00 AP 7 O,
mlcron g%e d particle size can depend in part on the
end app ication. For gravure or flexographic

i NKA ordd tctbthiante tamdea)feeguear;y drdeved comductive pahdsséescribed by

smal | flak f 5 25
Koghy Brafimamentaied st ganposal sppeoraby an et fideg, low
asp%? rﬂﬁegrrs%laﬁﬂ%f)ﬁﬂcfeﬁ QPRich g&sgs@ a’fbﬁﬁ@él tlghﬂilﬁhﬁﬁﬁétﬁ@ﬁ both

atively nuch thicker t an i nks or
aspeod@dtiongd pattiigeze, ahd kdisch acrabgger@lwglmm B0odecs 2Pacing between

m crons, ref
e B o BTSSR B2 R 200 gl b
smdfRStKimERGorRb £he ARAd] ipavaer Mﬁlﬂ Tl‘ﬁe mummhemm Hessuch as to prov1de
I ncorporated with finely divided, I ow aspect rati.o,

a ragul:a?I;}mgmgQ)epﬁmﬁFltgﬁ eﬁldumemrtpé% toense hat ha §Pndpejive
stributlon t

o A B A Pl

belﬁ’geidb@ﬁﬁtlﬂl@ JubRuAdidahede Wi inddvidfidl aksedyeéiv e pardtiekes ate surrounded

|'east equal to, and preferably gre r. than
by inswlptingsmaigripl hei ot ipgontack Wikhoaer ﬁ%ﬂé’éPV%Pa‘?lFlﬁR’é’r s3ll groups

of c!o%tgttlétﬁl% p%ﬂ%ws%r@ OHER gﬁh ERHURM Gh e §n%lliéx@ﬁps being

ween e conductive pafticles, and
sur@N8dédebyt inailatidemateridlceinogin Eautact vlitbothar @onductlve particles. The

smglggétugs? é;{pglra:gﬁirwlﬁ%gtgapnd g/eﬁ alg B%]ls{lto%h{lag'l @hg refeggoay fewer
thaH‘é&rb%rt‘iégést aid) ﬁI'gyﬂ ﬁilb‘i%l'abfﬁt’ﬂijééfdr'fé/\@erﬁﬁfﬁdl@ bs are

sarroun Insuldting material, i.e. not in
con§egmrationtdf thod Ihleﬁallrﬁcpw(d@t wﬂakpdqyta qontinuousinspaing layer, such

roups f conductive rticl
os Gacerropinder e ik o e G e pEyBel et RN dpaed
plaEtliIrc' i8leh QORI iBkIf résuf-in BAlstriBution R &t metal partitlbethat is
conductive particles. The
regular enough to achieve the desired intensification of the microwave radiation.
Similarly, the use of insulating particles with a wide distribution of either particle size or
aspect ratio does not produce a lattice-like arrangement of the metal powder or flake, and

insulating particles with a high aspect ratio (such as platelets or flakes), or with a particle
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smal|l groups generally will contain fewer than ten
conductive particles, preferably fewer than six
particles, and nost preferably three or fewer
particles. 25 Separation of the nmetallic powder or

size ;%gg%n% lﬁgglgrcl) [}ie;tgu ugsislﬁ) eldﬁétélgg}wﬁg gr ?,kseg%go rboglacllnese an
adqulgé't@%e ‘aﬁm%hd;ﬁgs Em%)gefw’éiﬁ@he RERBpowderlok flak&s Thdardterial of

itsel resut in a distribution of the netal
the lparlanrrg ;msucﬂmthoubl mea g clessisrisfighionof ae salator; he, as defined
ten i fi,catdifn 8
in gy EnfYRIonp B PR (1996) & HACHAY Rih iRl of 10
ohmGhr lhiémlé | Dies6 tnagirtakeincas, buc hre ot imited tG@lasmecdramics,

rati o does not produce a latti ce |'i ke arrangenent of
mbhemnmymetql@mﬁaﬂﬁplﬁﬁt&ﬁeandéh%l iK¢.nsul ating particles

£l ;lllglg é}}suiaglgg%?ﬁﬁfe;s sﬁgél {éﬂ%ﬂ/eﬁl}e 'a.ﬁfgfé Iﬁées%iondgtween 0.1 to 50

micfdAgnll fib@eféﬂab@lhm&nolf totZﬁ)anrmIrml Foraisel ér catings aideigks, derticles
not achi eve an, adequa L({]ree di nrensi.o (%H gﬁa Pg blv1

withyn %@éafgeﬂ)hfélc}?e%l%ﬁo p‘6%d A0 L miqransdLe PTGl MORY BYFICEIOLY less

thar d?ﬁudr@r?éi 'b@éa'u Lo hhﬁ'cﬁ-% t6HaQy bﬁbtfﬁasfthrb @k a6Fd of the

nrtron o sulator; i.e., defined in the
coatiecdn ihk aresufivegyinl aopegh surbice Bhd/s less dqsmbk)ae@tbetmféqcr dihg
WIIhreSISt vi t,ies of or_.hi
insufating megiclon VBV bRl arg o Hnd e oy ABERE of te
part?c%cf"’}g‘q% hin & 49 Qﬁ&%n rmf%éy TINE ritdan Q¥glcdetia bd tl’@| 1ﬁ§tlattrg particles

| ke. The insulating particles should have an
shoalddedge lpmrmnefﬁlrablsﬂpe les$, apé fhesreng0of aspech ragiog shewld pgidthin

f b t
T B
for ﬁie%ﬁsuﬁtl §§>§ﬁlc‘l&a§1 1. 00e 8], eltéiSpheres @ aubes, aethis gastetry provides

preferably | ess 10 than 5 nj crons bec use | ar d
equplspa¢ing ésall tiep dimepsions UMlaallows Serghe ressar aP?CgtgegfbﬁngFlﬂsm an

1sol%tg§rt§of§e 8 BF:% of E&ﬁ%ﬁtﬁv%e m@teﬁglu% §P‘1:] ab @& nRfEr, 3pheres are

etic e sul ati ng
prefedell] K|tRSy &b easidt th amaaufaciae ﬁnarr Icuabas |ané othies tagulan solods. iThese

whi ch at ‘| east 80% of th | t hi
i 1 S A it
thePe d&ltstﬁ raépé)aLll #Tgittgle thsObr deiics ere%fr%ﬁf@ch ¥s the Patérdsd For these

nge of aspect ratios should be within 15 +/-
parhc16§ ab b;memealrprothom‘ eadowith tieshinaterials, ghBhepniona terthe.

reqAFIFE B Pediel Gee o Bt pedpiPlay bk BRLBHALR,

thi §, O5RMRl¥nbolith&HeIhe BidUAduLS Paivagve partitles bisreall groups of
di mensions and allows for the regul ar, spaci ng

pam(;lleamgemateé Iﬁ@m ﬁhgus |ng@rp$jmetghb91mg wﬂpq:tb\[eé@rtbqle or small group
Bagvtg p\é.?técl?e ptf'yeq‘ Ig ezil of 1rpﬁlaﬁn F)%Efeg a*l“hl'i@meetﬁstance

€ easl er

bet%@#ﬁﬁ%fﬁhﬁoﬁﬁ@ﬂldmm pmdle@bhaﬂau goupasf mimleh;wnmmut the
20 spheres may be solid, hollowwth thin walls h
sarhotd thovthiplriess on dikmelar ofthe gsulapgp Pardicienk 1ppot neGéssary for the

insulating particles to contact each other.
The average particle size and the particle size distribution of both the conductive

and insulating particles may be measured by any convenient technique. In the coatings
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these. Also as a practical matter, glass or ceranics
are preferred as the material for these particles, as
spherical products nmade with these materials, which
conformto the requirenents for particle size and

b P B bt S BB P b

suchPRTth Maﬁ%rr?Mﬁﬁ?giie_r,%ﬁqﬁ§ n@fthod2B ulalr fot GlPBseadlof determining the
separate romtheir nearest neighboring conductive

partieh dizecind particiersib¢ digiribupion & thaoprasest invenirp. tinords tpgalgulate
nonol ayer, of. i nsul at,i n t] . ' C

the SREIERID. RSN Do AT AR e ShEifnrcp BF cflb e n

eStirtg%W a9ErapatidiGlesscanibelcalealasdddiytdetdmminis@ tie veer doyerage area

i ckness or dianmeter of the jnsulatin rticl t
(WGA4) fove mumotaysnefithe gateriah usingdhy RIOPYT ‘g‘isgﬁ?‘a?dje%y {e 3’ Edwards
cl. e ti6qh 92 SR&RhGA
andgehof;\%g}”ti‘g @?’Qn@%%{%@???@g%rﬁgnre%?ﬁgg? E 1|t6 he conductive
Pubfbting OB, atéw(y opia( 1956). eAs desgribe theriu thecaviesaga tlyickness of the
convenient technique. In the coatings 7 industry, this

particziesrfdgltlm) isetptpingd according tdhe Py g CIPRIY act i on
met : in [ ) t he Mal
Vot Qi 3 RS TR s B0 o purp

Sl ) pur poses of
Thel 8RR RhIRE obfithed BR S flafne iz eafficienthaadciiatefos prgposes of the

distribution for the present invention. I.n orde

t
pressat ipubation, anchBisampBed 1§ 468 &1 FIFETINRER LISk phen heeded for

articles .needs to be neasured or calculated. An 5
thesgef?%?‘fegﬂgrgf aver age thickness can be cal cul ated by

dethlitHitlﬁE ﬁl@tfal iikﬁi el etingaonepongets avil de n(iveogether thoroughly at a
monol ayer of the material 6 using the procedyre . .
meidbisnsuiar 1o etvrsen Swaidilsd by skt Preffiably elpeen 3:dand 115,
Paj nt _an (.3, bt | : IvdReivdter, d
endsipt el S B ten R th 82 AR ROmIBRGAGIE ysely et
plagtitedes,ion resihBindereshagen toftieckmpstiblofvithithe systant inie wdhiqhthe

susgeptor il ferplaced TS diping 26 Spople B kb R GHED i or
defgﬁﬁpk LK BEFSowddr b€ flald #id8Avbid chibpingBshattering the insulating

ciently accurate for purPoses of the present
partitleenThotime and degres ofmixingishioy|d ecadeqente Hetnsps 3R UBHe

t hi ckness. when neede ' : | . .
robersaEa o RoR B AGH el s SR ot
thr %%Eh% cBﬂBBQH&’ﬂ'egg. adsuRing 1B theahethl fiowvdensuflakeqrarticles weing

etween 9:1 and 1:9 by weight; pref erabL. het en 5:
sumwgHSrurcandediis e g ngRY st B a0 08 metd]

C [ Wi a I i G
poBRRA Tl e YAt B8 S LRI i Rl s, o o

pait OF the\Wrodehs tifed to flake efetliuidiod powsler poatingink;Toreplagticifoignulation.

action should be |lo hear, .ta avgj,d bendi n
However, it is preferable to mal\éve the combinafion o {he me A

po ePbr flake and the
insulating particles in a separate operation, both to make the sure there is an intimate
mixture of the two components and to ensure that the degree of shear imparted is low
enough to avoid any damage to either component. As part of this separate operation, any
solvent, water, plasticizer, or resin binder that is desirable for the final application also

can be incorporated with the metal powder or flake and the insulating particles.
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deform ng the nmetal powder or flake and to avoid

chi pping or shattering the insulating 20 particles.
The tinme and degree of m xing should be adequate to
ensure a thorough honogeneous di stribution of both

t he net al or f keadth
t hiThe gwggosﬁtl%otrctgﬁﬁffgm imyenug 81a§ rbg i uc]lo%ﬁrﬁt@@ 1&@%561&%&% for
fﬁﬁelbl&i stlhb6$ aBeihapd the most
T e r—"
versgilgiotiadd isfin tlfe foime ofran @k or ,ggq,tmgrth%;rcan b repligddo e container
pacl«l'sagg}%l s?ltgt:x ng pggbto:gﬁi, PFasﬁoa,?aﬂgfo}‘ RS 8SsER8E ab ﬁné"m%ﬁi%ﬁ raﬁb@s for

rocess used to nmke

the hdpBidhtbrb oﬁ@’%@é’ctc@%édsl’w thel p’ﬂlkkag(ing zpideprbwdes‘ :omullsetpleeﬁly
wever, it preferable to nake the col

vary the thiekreebs @fbtm applisetion toutailonihe psedo tli“?]%ﬂ?f’ i€ }Wé mg and%r
‘gﬂl:ntg In([::?.fg S1éheI \nR or 89 gtléecdmﬁd's@& bP 3t 1eRQ! e tc@mﬁ&é(ﬂoﬁ bfthe

S an intPnate - mxture of th e two
pres‘éﬁﬂiﬁ@&ﬁf&sa pa3th biadernand esolveat ot Wetetiass earien [dgpegding on the

arted 1s | ow enough avoi,d an na
appbcfm@on@th@r matgriplgy fuch S F‘H%@tag&“pglrsg?ré&/%spglr 3’???“&118“? %rﬁ%{?
' i GodalinkEE, didaayits used to
stabdlgzser g&}er W%grr?ernt%& t?%%éa?ﬁeéppylrg%%1F§§ a?s o1 a5, dge ay k& use

proVide @ePdus e properties.t Optionslal a grooaEary BHCTPV Ak 2¢tivg npaerial,
i nsul atii ng part.icl

which w%wlﬂgﬁl%%ngecqnﬁgca}vlgoor gamngx%eglc,pa%glgo H% U?edp rG5 Eiltmay

be %Pro?%g& b&re%%%éﬁ%ﬂiéﬁtvﬁeﬁ%@ RAtiRLd gaviry, fexographicy sitk sonesining, and
. Perhaps the nmost versatile. neth n
theiliket Rikefadsepra bifjuidrcopting mey bo amnlwg by Ray cenyenisat %Bﬁoﬂeﬁi‘c as
to food cont ner ack h8plication of a
sprp BB T P Sl SR, 87 RERRE aaplicaion
po&z@ér coatillemappe a&@tbmrm@ mllu;dlmu beedtcem@ emtt}mfhktehén any of
packagl ng and provides a neans to

thetaboekmestsonsfl formes, teAmeuat phihe pgmpgqlpoﬂ u%éﬂ éyx%lélé be gu{fﬁlent to
prqyg%f t}l% bgrfcgle@ b n%ta?gc%/&r or PRY%Y 1299 td@@’/q préfeRabiiy B%6b 30%, of the

ose east, the COﬂDOSItIOh of
weldIfe of tHe@88i bindeMmesed iothe 1ﬂ< omqannp forohstationandzhe Bligkanges of the

inkoorventing 1% FE0GA PG O L€ L) YR EAREEo ) SR PaUfy SR te

rsan

eV Qcén%‘é&'h J‘@eal ks BUEDird e Ufckreidithpbgnmaheil
F’”f? ers eol ogy nodifiers, crosslinkers 1y
depéndusped theexapr meiabipowdrr od 8eke @qu,pthg gggrpo @gheahng and/or browning

Opti onal | LY, secqnda crowave- active material,
regiirednandghe g e&g i%‘rtﬁrg conductive, or

fer r@lf%ﬂégﬁ;egp theBRYnpdbision e thégeebeninvémion Mgy beswmpounded into a

applie ny conveni ent nethod, such as%gr avftf g ; t th
théﬁr@pt}s@naphiherrmmettklgsrcsﬂ@eﬁhtsgesnaqamnpqqu is cqraposed LA Leél’s, e

a liquid_coating, may be a 8tresin binder.
CORPORIHAN 0f ﬁ@fprgsbegtl@vérﬁ}ogﬁnﬁgth%ﬂm ?Kasﬁ‘@?fr (I?sﬁigt Blresin bin
D%ﬁpegpfnggm thé"aﬂmﬂcgtl&{?@thcﬂﬁmateﬁﬂali vk aISIplastxmacrd lubricants, processing

ation of a pomder coatin
aidgsapilizgrs, Gther pigments o §! ler@aﬂlie?ﬂggy lfb difters, crqsglgﬂcyefﬁ,,e hipay be

useEl to provide the desired properties. Optionally, a secondary mlcrowave-actlve

material, which is conductive, semi-conductive, or ferromagnetic, may also be used. This

resin compound may be formed into a thin or thick film; by extrusion, calendaring, three-
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t he above nentioned forns, the anmount of the

conposi tion used should be sufficient to provide the
conductive nmetal powder or flake at 1% to 50%
preferably 3%to 30% of the weight of the resin

o SR SRS T PR B B0
contindr lhpl gr?ndpﬁhsbheﬁﬁcﬁf)ﬁﬁﬁ@ ahdQike tédhni‘hu@% | 'Bhe lﬂiﬁlﬂdﬂestshxf the film
anount of t

e conductive netal powder or flake and he
will dbpetdupes thef emmmhpqw@r wi flake ysedeheidememot hrating

oo s o i acpBifls FEGY e, HEVLGH, RappEliypg oo be

usecﬂﬁ?écfl? qflthﬁ{ ih% rvﬂﬁ)‘lé éﬂed Masttd‘tﬁlcme?platkagmgcn‘ontdmmrm)e@@mslon
I nvention be conpounded i n oa 25t nopl SLLG
injecsoreolings low mgldi i Theiks. 1B i1 GRRSRRIL(peR QoL Drovide as

muq%rﬁggﬁ? e(g\’ﬁlo &W &ﬁ‘lgk%mﬁgﬁf thetsnﬁze @915 bhi i9Rs&hil Whén the eaast

ernop Pasty therm)settlnE resin
degRk Bﬂﬁéatmg@ﬂ@/@ﬂﬁtdv@nmgnstrmmﬂ mlhmughqubthe eotiteapackage. In either

materi als; such as plasticizer . .
casqp s of thgioapos e pid i fle tﬁ%‘f‘f?é’?asb ﬁ@ﬁf’?se“mg resin
shoulglblg%[lﬁ'tcmrnlﬁ ?oo%xggﬁﬁe HRIL dridRESve rfif!t&’lsp%'vs’d%k81r Bake&it 0, 5% 0y 2598,

rovi the desired properties. Optionally, a
prefeRODNSIANLY 2094c o Dtha weeight of the tomentasti¢ el thexggseHinggesin.

g?gﬁ;g%‘y EE%po;rnﬂ?rggp (?lg ﬁelﬁgrg 6’}?%88{)113 {sr %%%Q&i fgrct}ﬁ% aratlon of

foo 1tExlﬂ rlt Q f}h&e%halglb har &)’th@t‘&rﬁp&ieﬁ@ of @1&] ®htlositiog, ard hnmble for
and the lik whi ch may be used. to
use(m) &todp:antactnppabdlthms Eac¢h @qmiw@g@t s@g@lﬁl@%ﬁbbe Abike dishef the

Bl B8 S5 RN Sy TR AS 5 RSl

spe g%b pIRANBR bn@Fesid ShRmuERer thehppdpgaeseaiontdalid UY Code of
an

/or  brownin uired, and the aesthetic effect
Fed}k&é Regulatidisd CGFRS | ﬁugbm@my n}wylotapes@qglée 1fl5}éee§mshed package

utllbziﬁ E%F%&’VAAX% Igrtanspapﬁ:(:r‘lt @@a%n \x‘;ﬁlc rgl/é}ﬂ HiSedTESHtAMRY Ehe food with

arner Xt ru I nj ection nolding,
corRpadf¥ionRl fdhdresen Chvfehﬁaoﬂ i nehis Ehnestueanmmwmﬁm@pmsoatmg

méwn;#gf g;lzl,of nnléf;nafgtﬂtaéq% ﬁHle’a&kefhp }elq?telpllggq,fge%gaegg lps?itlons
as @mnie& i %?J]glq{u&rprm Y\ﬂier}ﬂlgfa‘ﬁoﬁ @ iy &finpdeAtcribe bomﬁ&‘ltlon

pac case, the anmpunt of the
of thePR&shtliheshtion eittough thlaemttwano-piaaslar@t opatingde ApuEe thahpe food

resin 10 shoul d ffici rovi de
contagt @geurs.v BOWeY< ) &ﬁ&eﬁémlo&o ]SP%I}(% GrOWaYey )r%&ﬁ@qgw coating adds an

ad@Lgrﬁaq LABLY R i falie o?Eordthigerahdierefbretitieases the cost of the
rmoplastic or therm)settlng resin. Since the

finabprpdwsatt i on of the present invention is to be used in

t he aras Y t6l 14588 r&sin, the
et rhau e B R bR cempcRntiRE i3
su&%h%ﬁ@f e cBfrentUfention fzﬁmdthbﬁ bé fabticatpdirite awno-mse cdidaiher; which
onent should either be on the |ist (1; d
is used to package food products for shipment from the manu acturer to the customer an
then is used for the microwave cooking and browning of the food before being discarded,
into a multiple-use container; into which food is loaded for microwave cooking and

browning followed by subsequent cleaning and reuse; or into a removable, reusable

10
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15 materials that are Generally Recogni zed As Safe
(GRAS), or should be approved for the specific
application and resin system under the appropriate
section of the US Code of Federal Regul ations (CFR).

fova t be r
oS ReB PP G el Ol 25 bl O BBk order o
achi¥¥ 1GBreRivel Redtigding BEswiiAAbAdE fedd ;ilh@dftbﬁdmvfoﬂb]wed by
conposi tion of the present invention. In this case,
subseqeentrclerming ¢d raushspar ent coating 20 nust be conpri sed
onley, f n 1B %{'159[%:&5 witdhe ﬁfs@eaﬁc?‘l" drad &glfeﬂf m%x?adr{baﬁl%‘%sed to
cont et & ﬁ I'catl ons, i ned ove,
prepafecatgitbod h'hlcm cgnh at heatedaby augrow@vmd@npn dafut mgnost effectlvely

conposi t sent nventi on Q
usec PgtemEs oo pauisis niEh ERRA g Rt ot @ikt FHIRE shiaf sgked by
nonGRRL A e AEERYE sudlPNERIng, FJasting, bidilkmyd, ipa-figings ue frilding,
m crowave-transparent coating adds an additjonal_ step
Exatplestieclnden bfizare netlimitedion mepiseroulian dishyandsegfoad (all of which
i.ngre s th 0S
maypt}ecl{m%% %hi° ’r‘i&}]ﬁgh? odug%a ﬁﬁ%{ﬁlgi}s c%{cr)p%gd&ngl pﬁé}y&gfe?,grﬁgat pies,
and PhAsitd; end 'efhbldsh,&ch S8 iseppers ooniafs, tinehrooms eaggplant equaskyn
can either be fabricated i nto a one-use contai ner;
tomw@p@hndﬂgﬂugéd to package food products for shlpnent
liflfer] rt‘iﬁﬂ WiABE Wi &raled v ghﬁc fotd orBRdlitirfeghBmi fes
for e m crowave cooOking and browni ng of t
food bef ore being discarded; 30 into a multiple- use
container; into which food is | oaded for m crowave
¥ ng and browni ng fol |l owed by subsequent cl eaning
and reuse; or into a renovable, reusable 10 insert;

which is placed into a container appropriate for
ni cExamaple 1¢ old0 pgamsofoSSRef54; ¢ “shegiidellar ﬁmeealwmm Plgmem

heat i n Q t
op SRR St ok h  EA AR IS o daes i
an fvahigk patRk siéd oF tshaicssrisptoed tofa ﬁHh@nchadeenb(er nletis sradded
can be used to. 5 pr. eﬁ re any food which, car}4be heat ed
700.grams of snhsuiealizlass anttisles witlanzverage partiglesizs QL AdPiFronssd
par{lae Riz& Q?s'ir?o 88 %%%Eéeﬁ’\’ﬂét?ﬁb‘% Y heFhaPid RN befween 1 and 10
rrspe ace when tooked by non-m crowave nethods
mlcsmsh am’BarbaElpeﬂg‘atlcr oagt oH0 thi 35 torpgoviged C@mposn@on pith a metal to

insifator Satohs I eaipul Bolyee s i Rt gerfeibab
cor@ﬁte% %ﬁﬁ thePhitRte)is aglRuint 5w ezl Forstwdlholss ipzaditee a thorough
|erog| es, neat pies, 10 and the liKke;

homugbnvmg;edlambeu;os Q hothéhmdp@\w flafes andghe lashinbetes throughout

h gg@ F squash, tomatoes, and the like. The

thejcTBAYIH will be illustrated by the fol | ow ng
non-limting exanples.

Ex

Comparative Example 1: Example 1 is repeated, but using the SSP-554

aluminum pigment without the addition of the glass spheres.

Evaluation: The products of Example 1 and Comparative Example 1 are added

to an ink formulation in amounts necessary to provide aluminum flakes at 12% of the

11
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Exanpl es 15 Exanple 1: 1000 grans of SSP-554; a
"silver dollar" type al um num pi gnent produced by
Silberline Mg. Co, Inc. containing 70% by wei ght of
alum num fl akes with an average particle size of 15

.mcrons;: .is. added to,aribhon- ' .S 1S
weighhiE 2 S Sipfiag g P EatPRRTE B b0t fiindtied oL 0
papeiyk @gbshate lahg hBowed ® dt cdmpletdlp N ConfnétPiaphrotdnqligzas amke

di stribution in which greater than 80% of the
placeshontp epedspaparboarsieupateate. |and ate cpokedindhe pame migoyave oven at the
t i . i .
pon SRRl e RIE iy 9 o BBt S5 By pon
complitlot,ibortapizsal arethioroughhdetattd tthronghout,diun the: gwsodked on the
pen el PR B B B AL Bor Bt

and BAAPERAESYNnedlian MHIH is @Rsr aR@hdrd it tohaibidihékfom a
and the gl ass s&%eres t hroughout 25 the conposition.

con\@otipzal aven eviileshpemstiof tiscengmoekad ersthe@aperbeard sphatrate printed

. I 0 he SSP- 554 Lumn ' ta WM .
it Pk iR SPr e ERa Bl BT i s 04fe dblighy consistency.
products of Exanple 1 and Conparative Exanple 1 are
added to an ink fornulation_in anmounts ne_cessar%?(}o ,
pr &xagwplen 1ant 3 9nd| cotararative ExppplesaT: Regigicgmpotnds; wah
comggﬁii&skﬁs%{sdﬁleh th T i Nie F@E\Ed'aﬁg i SctRRRhS18EL RYo discs which
ravure printing to a pgp rboard gubstrate and
are 225 mohes inaliamstecanid). E25cinghes @oinkeThé mlatefialsased pi theses
are %Igsl aced onto each paperboard substrate, and are
compgH R 4TFy the same microwave oven at the power |evel
&Ny 1fRinudnh retdl Mak&LCHMVER BEGI0I £6iA STBBUHBCE piaRienOFith
the pizzas. Upon 5 conpletion, both pizzas are
t haveraghpartitleaizedf 8Amooxghdut , but t he one cooked on
t he 5}oapﬁrboard %sﬁlébs ate. printed with the ink from
Ex $HPISSPRCTRS 5 25 used e X?nge_li s nore evenly and
6 OTERLGIPhINCKOL doonéﬁ@iv\ﬂ?'c%oh $laek b BE hrrPVrdZR particle size,
simlar to that obtained froma conventional "oven,
whiused ashesacm_ndarynﬁcrb?vev@mivcmmlon t he paperboard
substr tsiliq%;—lgn Svgﬁlsg\é\éttgatbot Elgtgll’lg qﬁ&}%%ﬁ%ﬁ%ﬁ&i&’lg size, used as
CoNgi$leNGYid” 40 d&¥ABR Bridr @A Grod) HBAMER BRAPElldry &nd Lafferty.
Exanpl es 2-7: Resin conpounds, with conpositions as
detKadliadlayn dllziph espect ratie piatemateddl efrfi2 migres averashpArteg size,

' i scs..whi ch. .are 2.25 inches in di
o 1388 P abOH i SerRet TR e R TR g Pttt an
Lafferty.

e PS resin — a general purpose polystyrene resin with a melt flow index of 1.50.

Alum. | Glass Carbon | Fumed | Kaolin | PS

Metal | Spheres [ Black Silica Clay Resin
Ex 2 10.0% | 100% | === | -==== | ==--- 80.0%
CompEx2 | 10.0% | ---- | ozeme | oemm | - 90.0%
CompEx3 |[100% | - | -==-- 1.0% 89.0%
CompEx4 | 10.0% |- = | -oeem | eee- 1.0% 89.0%
Ex3 10.0% | 10.0% 05% |-~ | - 79.5%
Comp Ex5 | 10.0% | ----- 05% |- | - 89.5%

12
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conpositions are: 15 Alum numnetal flakes - Silvet
440-30-El from Silberline, a pigment with average
particle size of 83 microns @G ass spheres - as used
in ExanE! e I1 Car bon bl ack - a high conduct|V|ty
;a;g B ”',\:Ixc,é ul.oo\,}ulf._._“g avef WFW'O‘VU E ST ZE] g3 553 d as
q'mg,a{zﬂ'l‘O'O‘“/W?‘?--“-- act Ty, Tl erl at 4@, FUREEE,S| | | ca
at qu aSPect |cul|qsu matertat—of T2 T aver
par | Ghfie L EGmpdififofk AL 2131384 Eorikdtie EREpIE QT i bed
in p_rlgreart l?"r)om Hart’r‘r?anﬁ)%gnd Pol (I"g}?t and Lg‘vferty
Kaolin clay - a high aspect ratio Pl aty material of
0. l:Evéldlmtmn &termagldeddists art setsmzepo athermally iapulatinggnd non-
sol i d"
micugtey e aapp kP e S8 el Ayl R Bilpped with
mocﬁ:lé'flﬂ'glsﬁ ;ﬁ@%ﬁ@ hﬁlrf&ﬁ?mﬁ&&hlﬂvé/\érfe?yamﬂﬁh the dnetsired @ibesfoptic

ass bon Fumed Kaolin PS
thermc@ummaeqa eté@lhgd; hsglap%@@ g)),th@gqmsu pface of the disc, one near the

dooBith&% -and microwabe @%i@y 6% &Gﬁz Exquency and 800 watts power is
410, 0% - - - - mmmmemm = 0% Ex

appBadfon 4y e mingges; gxith the _te_ngge_ra;tgre@é/g}@(}wﬁ lggtlons monitored by the data
reco?é&og}{‘?i' eak ﬁnﬁ)é?atures achieve® Arexdéatied GoMuby 25 Conp Ex 7

Peak Surface Temp | Peak Surface Temp
Center of Disc Near Edge of Disc
Ex2 285F 250 F
Comp Ex 2 240F 220 F
Comp Ex 3 270 F 245F
Comp Ex 4 255F 210F
Ex3 385F 280 F
Comp Ex § 300 F 260 F
Comp Ex 5 300F 250 F
Comp Ex 7 280 F 240 F

Table 2 — Evaluation Results of Examples 2-3 and Comparative Examples 2-7

The examples of the current invention produce a higher temperature across the
whole surface of the disc, compared to the same microwave-active materials without the
insulating spheres or combined with the “inert solids” of prior art, which provides for
more even cooking and browning performance.

While a detailed description of the present invention has been provided above, the
present invention is not limited thereto. Modifications not affecting the spirit of the

invention will be apparent. The invention is defined by the claims that follow.
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0.5%0.5%1.0% 1. 0% 88. 5% 88.5% Tabl e 1 - Conpositions
of Exanples 2-3 and Conparative Exanples 2-7

Eval uation: The nol ded discs are set on top of a
thermal ly insulating and non 5 m crowave-active

WEME’ and placed in the center of a m crowave oven
ed wwth a node stirrer to provide uniform

tm'hcrovvave Ienergy within the encl osure. Fiber optic
er nocoupl es are attached by glass tape to the to
1. Asfoofl gontatyfer, CREPHFHE an gHen Maghre @on@@f}?g]ne&?ﬁ P?‘ﬁ‘élea ie“%%

. nd aone. r i i

insu g PR T BRGs sF A PadREOREL Sondif1iFe paSles and he

con@Riv@yartitle ae sGhitaritiatlysemoynded Hy dG0lagiag pertiskirer is 10
applied for five mnutes, with the tenperature at the
two | ocations nonitored by the data recorder. The

2. TRa8od SHAR& HTRIMAS ihexadthe meixthed Ripresdni 4 alaating.2.
Peak Surface Tenp Peak Surface Tenp Center of Di scNear

Edge of Disc Ex 2285 F250 F Comp Ex 2240 F220 F Conp

R
resift Somp&iordcomprises thatrhiaturKe £ mktat paticlex ambineslatingparticles.

Conpar ative Exanples 2-7 The exanples of the current
i nvention produce a higher tenperature across the

4. T‘nﬁkgﬂo&i §8Ht£iﬁ8fof%flaiﬁh§ vﬁ{e%ifin t&%ﬁ&&l@%éﬁ& drben Aaor powder form

rowave-active materials wthout the
having a particle size not greater than 100 microns.

5. The food container of claim 1, wherein the insulating particles have an average

particle size of between 0.1 to 50 microns.

6. The food container of claim 5, wherein the insulating particles have an average

particle size of 1 to 20 microns.

7. The food container of claim 2, wherein the insulating particles have an average

particle size of less than 10 microns.

8. The food container of claim 7, wherein the insulating particles have an average

particle size of less than 5 microns.

9. The food container of claim 1, wherein the insulating particles have a particle size

distribution in which at least 80% of the particles fall within a 15 micron range.

10. The food container of claim 1, wherein the insulating particles have a mean aspect

ratio of 4 or less.
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i nsul ati ng spheres or conbined with the "inert solids"
of prior art, which provides for nobre even cooking
and browni ng performance. 20 Wiile a detail ed
description of the present invention has been provided
above, the present invention is not limted thereto.
Modi fications not affecting the spirit of the

11. TRY €54di contaier lof BRI pAWRGEIn tHimeamaspattiratio is2 atdessned
by the clains that follow. 13 WE CLAIM 1. A food
contai ner, conprising an even m xture of conductive

12, Efﬁng?'odg c%rnulr?elr%? A 10! \Qﬁ&%ﬁ\tt é‘&s{ﬂﬁﬁﬁg ﬁirﬁ&es hieMWagBe of
t areg U ar spaci he conductive particles

aspe’éﬂfhubbentﬁucﬂndLm“the\meqmrt| cI es are substantially
surrounded by insulating particles. 2. The food
container of claim1l1, wherein the mxture is present

13. AheFobPLMnitdifer of cla-ﬁﬁq of RAeteRRt disiRtingpartickt bave a range of
conprising a nolded resin conposition, wherein the 10

aspece sitios watpost Oi5orf thomsat-ses the mi xture of netal
particles and insulating particles. 4. The food
container of claim1l, wherein the netal particles are

14. iTheftbek orRaingraidesimf 1o whereiathemsutating peiticles asé medaof ceramic
reater than 100 mcrons. 15 5. The food contai ner of

s&% m 1, wherein the insulating particles have an

average particle size of between 0.1 to 50 m crons.
6. The food container of claim5, wherein the

15.i TiseUfoad tagaipear dfi dtdimsl , farsteer somprising g doodtarbeicopkedsi ze of
1to 20 mcrons. 20 7. The food container of claim2,
wherein the insulating particles have an average

16.PBYid fobd Borithinbr O cldifSHS, Whafeir thetoatabies hasta fofeffagadkage for the
container of claim7, wherein the insulating particles

foolave an average 25 partl cle size of less than 5
mcrons. 9. The food container of claiml1, wherein the
insul ating particles have a particle size _

17.0T1d fobR Ubhtaihet 6f OMihe 1, faithdreanipriSifactcdnderypaictowdvesactive
fall within a 15 mcron range. 30 10. The food

matspiat. ai ner of claim 1, wherein the insulating particles
have a nean aspect ratio of 4 or less. 14 11. The food
contai ner of claim 10, wherein the nmean aspect ratio

18. Thefood com@imer of claim 17, wherein the secondary microwave-active material is

conductive, semi-conductive, or ferromagnetic.

19. A method of cooking food, comprising applying microwave energy to food

contained in a food container of claim 1.
20. A composition useful for producing a microwaveable food container, comprising an

even mixture of conductive metal particles and insulating particles in which the metal

particles are substantially surrounded by the insulating particles.
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12. The food container of claim 10, wherein the

insul ating particles have a range of 5 aspect ratios
within +/- 1 of the nmean. 13. The food container of
claim 12, wherein the insulating particles have a

range of .. as t. ratigos within +/- 0.5 of th a
21. e CamRos Bt (AT h iyt R P o Goeing e A uher
Comil,ﬁggla%mfmflghﬁk@&,are rrade_ of ceramc or gl ass.
5. The food container of claim1, further conprising
a food to be cooked. 15 16. The food contai ner of
i it b ; L B foRSf ol dMeHesiR material and
22. gggﬁ%ég?%ér{wﬁ%& o%%%lﬁ%%gﬁf 8od contoai ner eglf nc]:aI1 f':di man
furter cbmptifeera resinpomposiominsweltion deryixture isodispessedct | ve
material. 20 18. The food contai ner of claim17,
wherein the secondary m crowave-active material is
23. 958 gUrglbb%{ffon 5@{&&&%‘,%&%{ the Rétaf PAiABRLB A fleke drdowller form
met hod™ of cooking food, conprising applying mcrowave
haviagampgytidosifond grégerghant Hi0nawrens. a f ood cont ai ner of

claim1l. 20. A conposition useful for producing a
m crowaveabl e food contai ner, conprising an even
24. i lcBiBodfios 8Nkt 20,avieeéiathenastlatidgasarticies haveuhavenge
particles in which the metal particles are
partiglbsizaef beayvesn G Lt SYRdEEDy t he insul ating particles.
30 15 21. The conposition of claim20, which is in the
formof a coating material and further conprises a
25. CRHeldofipoficibn bhelaith 20,uvleereid Zhe ifindatingprotcles baveah avbragen
20, which is in the formof a noldable resin materi al
partigleisiz&of i HemigeMr i ses a resin conposition in which
the m xture is dispersed. 23. The conposition of claim
20, wherein the netal particles are in flake or powder
26. f Hirervontpasiting ofcleim 21 cwhersinke ingelagngpartieles haye angyerage
m.crons,. 10.24. The conposition of claim 20, wherein
parii¢le size, 0f 1e5§ AR 1B 2158 es have an average particle
size of between 0.1 to 50 mcrons. 25. The conposition

of claim 20, wherein the insulatjing parti cLes have an
27. dlhercpgrwosition of claim 21, wherein the insulating particles have an average

particle size of less than 5 microns.

28. The composition of claim 20, wherein the insulating particles have a particle size

distribution in which at least 80% of the particles fall within a 15 micron range.

29. The composition of claim 20, wherein the insulating particles have a mean aspect

ratio of 4 or less.
30. The composition of claim 29, wherein the mean aspect ratio is 2 or less.

31. The composition of claim 29, wherein the insulating particles have a range of aspect

ratios within +/- 1 of the mean.
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10

15

particle size of I to 20 mcrons. 15 26. The
conposition of claim2l1l, wherein the insulating
particles have an average particle size of |ess than
10 mcrons. 27. The conposition of claim2l, wherein
the insulating particles have an average 20 particle
size of less than 5 mcrons. 28. The conposition of
32. Thaompssitinher @aim 29)evhensn tiRtihdigatingrpattidlechakvaw @arge of aspect
_particle size distribution in which at |east 80% of
ratiostvethymrt-ikc] ebthe Meanyi t hin a 15 nicron range. 25 29.
The conposition of claim20, wherein the insulating
particles have a nmean aspect ratio of 4 or less. 30.
33. Tie comppaton ofeiaiaf 26 Iveiensi the inhidataigpatticdesrara made p€egramic or
ratio is 2 or less. 30 31. The conposition of claim
glassg  wherein the insulating particles have a range of
aspect ratios within +/- 1 of the nmean. 16 32. The
conposi tion of claim?29, wherein the insulating X
34. Fhetcompesitirmotclaim 3R durtsr caBpEsing asgeangdaryinicwaveractive
O“% of the nean. 5 33. The conposition of claim 20,
malgi¥r ei n t he insulating particles are made of ceramc
or glass. 34. The conposition of claim20, further
conprising a secondary m.crowave-active material. 10, .
35. Jihe composiam 85¢lainy A%ovhereigths segon LTAWRYRsactiYE Saler) is
con&c@fbgm}ﬁg:cﬂﬁ&dc\’i@e,@Lf?ﬁérﬁégﬂeﬁc. conducti ve,
sem or

-‘conduct1 ve, erromagnetic. 15 17
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