; e3eof obbcdd40e$Tf 6f Tf y014 OCTOBER 2002 MULTI - PLY FOOD CONTAI NER FI ELD
OF THE I NVENTION This invention relates to food contai nersi4 pareseR40a2|y a
food contai ner which nay be di sposable, and nore particularly a food

cont ai ner which conprises nmultiple plies. BACKGROUND OF THE | NVENTI ON

Di sposabl e food containers are well known in the art Di sposable food

contai ners include common paper plates, bows, clamshells, trays, etc. The
art has paid considerable attention to making) nolding, and def i
Food containers out of a single plane In this latter process a mwummmm
provi ded The blank is inserted between mating pl atens and pressed. *}'613%6*

bl ank may have radi al grooves at its peripher The radi al grooves prlovi de

hery.
for accumul ati on of the mat MULTI-#&CFQED GONIANRRat ens. EXGWFWWM
includes U . S. Patents 3,033,434, issued May 8, 1962 to Carson; mwmmm
i ssued May 31, 1977 to Morris et al., the disclosures of which are«ggg-

i ncorporated herein by reference; 4,606,496, issued August 19, 1986 to Marx
et al.; 4,609, 140, issued Septenber 2; | 986 to van Handel et al ;
4,721,500, issued Jan. 26, 198ELIdQF NEON| ; 5,730,939, issued

July 27) 1993 tag, .Ba -an 326,020, |ssued Jul 994 tq Cheshire et al
The bl anks are ?Vgi"(lf:lvarg}‘ T@" g%%%c’r Fosgod)do?on %?)eﬁ’bpoa&ﬁ%%{arg/nﬁJf?v%‘fgo'ggpfri X’EHC rly a

si ngl e sheemapbe ﬂ%p@ﬁabﬁghﬁhn@&%idiwﬁﬂgaﬁ%d fodthiReraVRICR RBApHAAGAuIRpkeNt S. A
singl e sheet of paperboard is utilized due to the belief that to deformthe

bl ank out opliést s pl ane the bl ank nust be thin and of a single ply. The
paper board) or other material used for the blank, is typically
substantially honogeneous, as illustrated by U S. Patent 4,72 t, 499 issued
Jan. 26, 1988 to Marx et gatkcROW/D G ReyERef@Leneity aids in the
radially symetric deformation of round food contalners) such as plates and
bow s. 14 OCT(BERo20B2focd Qmtdeds Gze 348! khovpubh itBoentlt | rDispusatianfeodf Luce,
teaches a corruygated paperboard nol ded article haying a basis weight of up
to 100 gsm SHRI EtEldGRPRROBERTTHP BB Wi gam shelshys. 88 ror e cl osel y
spaced togel herphd)aR! s MhaiP cificPdtie Wibdidn A InERAES rlqibd) Syl dBinE | ! ©
are approached. wever, these attenpts 1n the art’ su $on several

dr awbacks. thesd fobdsbiiainedt duy of hsinplegiidier an ¢tis Attbepoesstaobladipis Previldr
rigidity and stability of the food containers, the Rrior art attenpts do
not provi deThoRenicis msgrtedbbeiwgen wanag plpens angk pressgd h The hlagk mayihawg ragial engt h

| eads to spj cont.al rl oaded, or,
alternati Veﬁo?@e&.ﬁa&ﬁ{s#r@@% r a?enlég‘?héggg%s nr? L@% ?(fl{)agggr%%ﬁ%hgg%ﬁ "baggrbalqaced on
the food coddfeiniedrbyahe plaginy.eAxémplery a¥einclad&at s PaicAR VeI, 4031e isegliay Wi t h
the single gl gaperboard f ood containers of thel\gri.or art. The relatively
thin single ply9\9 paferyseat @2pA46% isreed dhans lnil 37 frd® Moyas ehpl.i the dissloswigs \When
war m f ood i . . f . ' 4l dnket insul ati ' i ded,
1 owi ng- o r PHEEER Bibchoiec IRtk BLARIRLC. 40byagl 1R A8 Yo e

food cont ai M@k éwalt; EGEUII402¢RudEEPMRmBEr 1, 0 9BB 0 AlaRTSsHART & al\Wat2 1i so0needed
inthe art, therefore, is a food container providing increased strength,

rigidity, ofsedden g, 1P88t0 wan Bandeleteal p Gt28019381 issusidululyo?,i 1998 do iBaomease t he
t hi ckness of K. ver hi s, increase is acconpani ed by an often
unaccept abl aé‘digl*}@r(’g@g'sis'hcwyefilg?a f:‘bgf'%s,h'rth e the material costs are
proportional t OrfglaRRS hfe WHIcN cBinphlal B 3Rk ToWE, ahd@de Sﬁsh%uﬁr@ peed in

the art for a food containér having the aforenmentioned properties but
wi t hout undumglersbest iodlipapoboad, Eurtlukieatadne the hferdrhaiionédpagush A fingle

cont ai ner st be readily. deformable oqut of its plane. One attenpf.in the
art to over ?Fe"fﬂ?ﬁp§31°? 'é%‘ﬁ‘f‘edi &t &@eﬁiﬁ‘f‘f‘“&l 9"%'&%*%&@“* GBHO} its

plane the blank must be thin and of a single ply. The paperboard, or other material

3

used for the blank, is typically substantially homogeneous, as illustrated by U.S.
Patent 4,721,499 issued Jan. 26, 1988 to Marx et al It is believed that homogeneity
aids in the radially symmetric deformation of round food containers, such as plates

and bowls.



containers. For exanple, it is known in the art to nake food containers out
of corrugated | am nates. Such food contai ners have panel s 1woicTbBBER 2002
typically scored and folded as illustrated by U S. Pat. 5,205,476 issued
April 27, 1993 to Sorenson. However, this scored and fol ded food containers
require a costly folding apparatus and are inherently unreliable.' Adjacent
panels in the food container are defingd by cuts or score |lines. The 14
OCTOBER 2002 2a adj acent panels are then foldably connected. After adjacent
panel s are fol dably connected) they nust be adhesively joined or
mechanically interlocked to remain in place. The adhesive and its

associ ated application apparatus represent additional capital costs and
ongoi ng material costs. Mechanical materials have tabs. The tabs require
cut ti ng/B¥ P60 A b puahtisticil or1he ramelofAiuee, ieAieY @Bkl ghited fap@bdadlaloficd Flide fatliga becone
di sengaged,  torn, or sinply msaligped. ., .14 OCTOBER 2002 3 One attenpt in
the art to PRFE¥ "tfH‘PsmcféP i%Wé?é%F‘é whtieh, hegonag ﬁ?j!‘lg"?s&‘gé‘ﬁ vk 8sugefced

materi al s agdsefOsiatauREehsr ﬁnaﬁtﬂh R LREEddvals afT 8dgRs of Yhe RIdMel Qirfbid B f ood
container as illustrated by U S. 5,577,989 issued Nov 26, t996 to Neary.
Continuousl?”?%?ﬁ%b food containers have peripheral sections which are

rai sed gradual | Hovwdier, GRE AttbptiSh Yhelddf QEEFrdtn bdvarandhhbRKAT KRilLRtAdIYe tO the
central region_of the food container. However, single faced corrugated

material s hev@laars pbattempts torimpraye hendgiditradistibiliyaeh the feodpeamtainorsy tht ¢ hree
ply corrugapfst ffeh@dnpld 3o nbEpfoVidd TEMOWUBARESoff Mci&heu%dygdysm_nwopeen

unable to create a satisfactory unitary construnction st anpi ng

corrugat ed Peamethpleads toomillees of fengdnwhemothg| foed contaipgr, kacomes, everiogdsd, @renci es

in the pri oftdativédy, un@Mif ORI ¥hd Biolk ©F &ds WINRNah Be J0Ed RINSRE Hod
i nvention provides multi-planar food containers nmade) in one enbodi nent) of

three ply c@?’\t@&&t‘mtﬁﬂqal s without relying upon the score, cut and fold
techni ques of (¥ dih& dishant B BB RER Rtk N FapHioks PEIMERFb | 15 a

perspective view of one enbodinent o cont ai ner accordi gg to the
present i nvEBWtAASR att gTherelatively thin single plyseapeibesrd | providsy enipcwinimplghermehe | i nes

2A- 2A of Fi gsulationd WiR vabm Fodd ie PRBIIL G the I3 RbRIEIerY 1t imlilafibDis4fovided, 3 1S a
top plan wﬁi/v of the shins used in the present invention superi ng&saed on
the food coffteXfedhg foof o penba Coofinegrrnst dusdp hept Smesiir tyarel the f3pd qentaliebnay t o

expose the @ahé sigfitd sy, Ok td he amRBpHeek. Pl Y. SUMVARY OF THE | NVENTION I'n one
aspect of this jnvention, there is prqovided a nufti-ply food contajner
havi ng an XY pl '%?Fﬁg%‘li ‘Z-t'lfi%@f"ieg?ﬁevéﬁ%Pgﬁefﬁ‘&?”i’ﬁ@’i)ﬁ%‘f‘“gﬁf’ strepetly o)y
food cont ai figidity; @i thefihal Shsalafdsdl, | PrieGiorerndifllcboRIGI RS Acrdagihe AbickkslofitRs | pher y
and said ce@tral regi on tecgh having a thickness, said enti reigeri hery

bei ng spacebttlipaFowexers ghiy inerease 5o fGeampanicdnbys aF PieR mnpceeptphleifictense dn

thi ckness t hagHgROtE, shoé the GRiaEJosth @& pPépdP@inBlto BeAALiS weighedt théBladikhi ckness
of said periphery, said nulct -Hﬂé‘)éhf ood contai ner, conprising a | am nate,

sai d | am nate cHR&;heresyisigm ne p pit £an) 8 foofl jcputpings hpving pretpeptioned ng
third ply, pRpetisCHANFItHIY ubRicNHatbill RHROS FrthGnRE heSBlask Fir’ fich a food

container must be readily deformable out of its plane.

One attempt in the art to overcome this trade off is to use multi-ply laminate food
contaiers. For example, it is known in the art to make food containers out of corrugated
laminates. Such food containers have panels which are typically scored and folded as
illustrated by U.S. Pat. 5,205,476 issued April 27, 1993 to Sorenson. However, this
scored and folded food containers require a costly folding apparatus and are inherently
unreliable. Adjacent panels in the food container are defined by cuts or score lines. The



14 OCTOBER 2002 4 ply and said third ply) whereby said first ply and said
third ply are spaced apart fromeach other, said second ply @EEER 2362 ] Ot
an air space between said first ply and Said third ply) said | am nate
having a basis wei ght of |100-1000 grans per square neter, said food
cont ai ner being nmulti-planar and having first and second portions spaced
apart in the L-dircctiom said first and second portions being rntuteded by
a continuous transition r~cgion. |In Zmother aspect of this invention, there
is pcovtded a nulti-ply food container having an XY plane and a Z-direction
orthogonal thereto) coctsisting of three plies) said food contai ner

conpr i si nadjacept pansthr arg thandfoldablyrronagcteds gABer adiasentr nrirc peri phery being
spaced apart is the Zdirection fromsaid central regioc> said periphery
and sai d PaBels rase foldgbbn canrastedavihgy must nbe ledkasivelys igipeds 9f | mechagically g

regi on hayi a ,Beat er. t.hi ckne than.sai d .periph 0 I.SI.hg a
corrugat gégeﬂg%egg? é?mglgi 3 p?a,%g.r ?3‘6‘ aa[rag 'feaarﬁ%n'gstaés(%éa\?%&/nﬁg%&%"wcﬁaaat%%t er ply
and one irgpteSenpladdikiBhalEdhpltiicE St Pand Bhgbing HalYiaPéoktsC ONMMChIi ndat&@dl$ ugat ed
medi urrt having equal |y spaced cocrugatrons throughout, said food container
bei ng nuthave pdbanarheamabls hequinegcutfingdslitbmgloperatoond apdrar¢ ohsrepppcweeliaplart in
cite Z-ditection, said first and second portions being connected by a
coatints ?l?sg??gf”t“f’(S'I'Fef‘%ﬁegn?or(‘noras‘?‘alﬁ’t"gfaé'ﬂmﬁgpect of this invention,
there is provided--a ntultt-p(y food container (raving an XY plane and a
Z-direction orthogonal thereto, said food container conprising at |east
three plies, each said ply being adhcsivcly joined to an adjacent ply
wtterein said food coataiaer conprises a lamnate, said |lamnate form ng a
central region of said food container spaced apart in the Z-direction from
the entirety of a circunjacent periphery, said entire central region being
t hi cker than said periphery, said central region having two snooth outer
plies and an inner ply dterebetween, said inner ply conprising spacea's,
sai d spacers beir~ equally spaced apart from one attothar dtroughout said
XY plane, said first ply and said third ply beu,g joirtcd co said spacers
so that said first ply and said third ply are di sposed on opposed faces of
said food container in said Zdiredion, said food container being

mul tt-planar and (tavitas first and second portions spaced apart in the
Zdireaion, said first and sccortd portions being connedcd by a contintwis
transition region. fa yet another aspect of this invention, there is
provided a nmufti-ply food container having at (east four plies disposed in
face-to-face relationship to provide a plurality of at (cast two inner
plies between two outer plies to thereby forma | am nate having a basis
wei ght of 1(1Q 1000 grams per square neter, said plurality of inner plies
each being corrugated and spacing said two outer plies apart from each
other with corrugations, a central |egion and a peripheral region adjaccrtt
thucto. said entire central region bring thicker than said 14 OCTOBER
2002 4a peripheral rcoion, said entire peripheral region being displaced
tzomsaid central region in the Zdirtction, said central region and said
peripheral region firing joined to one artodser w thout fold |ines
riterrbecween, whereby a continuous transition joins said central region
and said peripheral re~ioa. In still yet another aspect of this invention,
| hcre is provided a nufti-ply food container having as XY plane and a
Z-direction orthogonal thereto, said nufti-ply food container conprising
three plies, a Gsr ply, a second ply and a thud ply, said thoee plies
bei ng di sposed in a |lam nate having a basis wei ght of 100-1000 grans per
square neter, whereby said second ply is interposed between said first ply
and said third ply, whereby said first ply and said third ply are spaced
apart fromeach other, said second ply providing for an au space betweetr
said first ply and said third ply, said food contai ner being nmufti-pl anar
and staving first and second poai ons spaced apart in-the Zdirection, said
first and socond portions being connected by a continuous transition region
having a radius of 4vrvacure of 1 to 25 mllineters) said food contai ner
havi ng a peri phery defused by an edge, said edge of said food container
bei ng seal ed wheoeby said air space between said first ply and said third
ply is enclosed at the edge of the food container. in yet another further
aspect of this invention, there is provided a nmul h-ply food contai ner
havi ng an XY plane and a Z-direction orthogonal thereto, eorrrprising at

| east three plies, said food container co~cttprisiug a corrugated | am nate
bovi ne equal | y spaced corrugations throughottc, said corrugated | anm nate
having at | east one snooth ouccr ply and an inner ply joined thereto, said

M o - 2 o T I Y N 1 S 1



said food container eotnprising at least thrrx plies wherein said food
container conprises a lamnate, said |am nate havirb two ssaootrbsErIZG®R plies
and an inner ply dterebehvecn, said innar ply conprising spacers being
spaced apace fromone another in said XY plane, said first ply and said
third pry bcirrg joined to said spacers so that said first ply aced said
third ply are drsposcd ors opposed faces of said food container in said
Z-dit~ctiot~ said food contai nEx being mul ci - planar and having rrst and
second portions spaced apart in the ?rdirectivn, said first and second
porti ons bei NgygORREL G Y ot FOUERBRISHEY BBRILIPs "G AR sindR! flegpacer s
bei ng sel ecte romthe goup consisting o f discréte spacers-an oneyconb
spacers cddufdtdd bRz Ard 4bndinuoasty Wodnh @ichersthes kcodt, dubiand ifordant ifesy t here
is provided a tnulti-p(y food container (raving a central region and a

per i pher akcontaigeons alfpsteated byhdf 8t ). 55HPEY payupdhbienl 26esi9¢ kei Neadi spl aced
firomsaid central reqi in the.7~-directi.on, ,said centrgl report, and said
peri pher aﬁofl gﬁqogglyb@'ﬁagjr}g?(ynec "Fa(l)"c(r)snea‘('glen(f’tc Rehergl F95hors 1‘“6"["31 26 &sed

t her ebet wapidlialW irdr akineb 8P thidUgR UStrdns bR dréORt1ative 9o e Eaitial gegiord §i US
ofcurvaturc ofat least 5 mllinctcrs joins said central region and said
per i pher ather fagid roptaiegrd Heweve o singlenfased: spgsugasdy gatapelsobaver neithpre theand t wo

cor ugat et aoy Aay va g FE Ap UG HE shitb Ty erBBaEE BTt Rsfher aspect

of this i aveRW«Res thaertRe iiSdudtrgViadebeea tadbld t(p|cycai@ﬁdsa@i@ﬂbﬁirﬁﬁfnitﬂ3\! ing an
XY plane and a Z-direction orthogonal thereto) said mulfi-ply foo

cont ai ner cewshpnétointy stamerg eoraigatedmaperboaddt afamore dpindwp pligs.d peri phery bei ng
spaced apart hn said Trdifeaion fromsaid central region, said nufti-ply
food cont ai neF'O¥GHIr it ‘?Sﬁg‘{eﬁﬁ‘r’:ﬂ‘gespl"?é ¢ PROf ialﬂstareppye,rc‘g‘"ggbyoﬂﬁ’ Brefentand a
third plyinsatidl SBRPECR! HvORIADORIE! REBESa RS TIREAD AN flddst iaRjnt and said
third ply whereby said first ply and said third ply are spaced apart front
each ot heembedimhats af thipt plyoforsmgated| matenals evideungelpdih epouahy sgaenad t o an
adj acent pl ai d .seco ply providing for an air space between said first
ply and sg‘i“{vjfoffﬁ'icF'H“%e?,"Pg‘ﬁipdy"féﬁd contai ner having first and second
portions spaced apart in the 7fdiredi on by spaci ng neans, said spacing
means being equal ly spaced apart in said XY plane, said first and second
portions bei ng connectRRIBWDBESCRRTIONOF THEMHRAWINGSegi on havi ng a radi us
of curvature of 1-25 mllineters In still yet another aspect of this

i nvention, thEBelis2 preracHEs vigwmefrane-soipdrtesy of antosd rentansy paep ®AS XY pl ane
and a Z-dj [ nal thereto, said nufti-ply food container having
a basis \A}e“ur‘g‘ﬁﬁ’rc%?"'%%?ﬁ%go granms per square neter and conprising a puiphery
and a cenha( FggrAls a satchl patiophledew demslospaedeapartA bfiFgald Z-direction
fromsaid central region, said mufti-ply %ood cont ai ner conprising three
plies, an out B8 7B isd frggentaqy eplageed vy b lwesttond ply, and an outer third

ply, said secgnd pl.y bej [t o) betwee ai r Y- aid third
ply wher eby sg'igd 3‘.:‘)i'%'./s ?M]&l%nnnfgsvgi ‘ﬁegﬁg Y}%I gsegr ﬁe[gsté%c’z;asegt)dp?& P'?)nt each
ot her, saidperimp8&Ansn ey fdudovdnthing, TR fovid Sddtaifidtabdnd Shovwepasialllg ihi rst ply
and said third ply, said food contai ner having no intennediate synthetic
plies. satutavaot expnseathe eprrggasiongioff the secoad@lysecond portions spaced apart in
the T~-direction, said first and second portions bung eoruteetcd by a
continuous transition region having a radius of curvature of at |east 5
m1inct cggmnmy OF TIYE ffMeN aspect of tltis invention, there is

provi ded a nut &I{S{;Py food container having an XY plane and a Z-direction
orthogonal thereto, said nufti.-pl o; N el id¥h NG Rasligecei g~tt of
i 00- 1000 ¢F aM€ Wtsaﬁa{&% 'ﬁ%"t“g?(eaﬁ%&golgm@?s?ngqatmul eggt three plies) each
said pry ahvisgi g f X0d gaert andes Ddirergomdhtogarel ythegfoned t o an adj acent ply,
sai d f 00GkaldQRABHL Bdod (Chiidaliicn Condprfiag b [phidphyry andla acnsttredidndkaid pgiphay asBiadh

peri phery being spaced. 14 OCTOB 002 .4c art in said Z -girections
from sai u““é‘@‘hf"g'a‘f B‘F@E?“b‘ﬁ,“ ek Sst:sea%"ﬁfc i é'gﬂ%’e%s fr99PAY "é”&do??ﬁcﬁ‘é‘f"ed

| am nat e favdadgenatl ctgrmstiddndnstotighotpgrcepialregiordbeag groanethagphythickriessed
thereto) said |nnes sabﬁufgg,rmt)mw&m ERMERDPE DoliB LA 11088 LRAMLGNL 21 NeT

havi ng fiT st Eng sBcon Ions speccd apaft 1n the zdirection, said first
and secorbicqpies @ riepln apasepd Pbyrpad  third plyysald secpedly baingrntrsrdbrotrsy sardficet r adi us
of



curvature of 1-25 mllimeters. In yet another further aspect of this
invention, there is provided a nufti-ply food contai ner hauigaroaarXdo2p! ane
and a Z-direction orthogonal thereto, said nufti-ply food container
conprising at |east three cellulosic plies anii no synthetic plies and
having a periphery and a central region, said periphery being spaced apart
in said Z-direction fromsaid central region, said central region
conprising a corrugated | am nate having at | east one snoboch ouca ply end an
inner ply joined thereto, said inner ply conprising a corrugated medi um
havi ng e t,. said f ntalner havi ng
first angﬂgg%%ﬁ?pﬁgﬁfrgﬁgpgggikﬁﬂgﬁgg%ﬂﬁﬂhfﬁ%ﬁhwmxda@fqg E%FﬁsF?rst and
second pquwhs’f‘lfé‘f‘\ﬁd"‘cb AR ERetechg sy &id featplyi an orid thedjplprsaid aun:n@: lavinggi us of

cur vat ur eas@fwc@wfﬁa;sﬁoo@g.mddckmrema 5L Aol Bh et PTJ X e 'NVENT' ON
Referri nﬁ to F| s 1- t he food, contajner 10 accor o l‘%}%mtrﬁ" Bent

i nventio H‘E)P?‘g‘é‘safpiﬁfdaf‘é’“ 1 Podfrdicgoq., é’}‘)" figsc éi“hﬁﬁcsfh‘epqmmetbaemy ot her
confi guraﬁmmdkwmﬁumxshhemaﬁcgmﬂ'he food container IO conprises a central
region 14 and a circumnmjacent periphery 16. The central region 14 and

peri phery 16 are disposed in two different planes. The central region
defines fheaabticp! aBgcofoft hemi 0GakefGdt, Al (REE qu)ca'h@edmh«ilagﬂ)i QB4 of the food
container 10 |ies perpe ar to the. XY plane The food container 10 will
necessar CPYAReEy BAVE A4 0 &, gﬂ e i 3n ’ftfe’ft‘r"grﬂ“[hﬂ%"“égﬁ‘f’fﬁ&! region 14 to the

peri pher YoadiGiag bnmaebﬂzalsuuw c&thﬁncpe&hd}hﬁéypér@h&ﬁ a;tdyapdcﬁa;; kpioh ahaeRi kel ative
to the centé:al egi on, 14. 9&% uo tal n | O CQ%T'E ges t hree plles a
first pl§eBD beinsspssd 2o [PeBreeiqh gai é’&%‘ﬂ‘ypﬂ“?‘? spaces
t he fir stengalgegiohiestl hpoimgesh@@css.%!dapmtwm rtgm havidg & @eitéraficknk{s tab sfidt
necessar% mslc&mfsmw%mﬁ@wmm&é%ﬂwga@ﬁ hs.{zﬁb (P BE! Yoob® O, Para el

to the ane or genera pl anar. For exanple having a g%neral |y
concave Enapedc Botrlnrid fege ‘é‘ﬁ“ﬁ‘a‘m‘éc‘f"&'ﬁ“‘ﬁ%é%“ﬁﬁedtw'"m’e‘s@mcqqaflfwent| on.

It is onépycod detpdeCRERNN0idABbd DRS¢ Il plidiadaqilih@licst £@isQ8ndl4 and

t he peripher 16 be acge rt in. E Z|re0|on The Z-direction
di stancegﬂe1 e mﬁ)oﬁ'fglur Zt'ce 0 ‘{ 8" Een Cco"? PPEGTor 1B rrke M vini 1 e the
f ood contoatineys tdBicpsregime.i t s normal i n-use and general ly horizontal

position) to the top surface of the periphery 16 as the referred as to the

Z-direction depth 19 of the food contalt er 10 (}here are_different
dept hs alt ot f fusthesn 25956t ¢ 9o B oACERLS o U R ot ﬁmﬁlg? P YRY D r ect i on

dept h i scdatk®p @sl Eh@(t )gYegh;e;standZ di r2diremion dicgh@esd. thEke, boundary and
shape of sa;[ he pmmgarﬁ E,'erp cs,)’;xc‘n@?d pg)gg(:( g8a<ﬂc5n}cn' joined to an

adjacent ply wherein said foed coataier cormprises 2 laminate, said laminate formiag a ceatral rcgion
of said food conmiaer spaced apart in the Z-direction from the entitety of a circumjacent periphery,
said entice central region being thicker than said pedphery, said central region haviag two smooth
outer plies and an inaer ply thereberween, said inner ply comprising spacers, said spacers being
equally spaced apart from one another throughouc said XY plane, said first ply and said third ply
being joined to said spacers sa that said ficst ply and said thicd ply ace dispased on opposed faces of
said food container in said Z-direction, said food container being multi-planar and having first and
second portions spaced apart in the Z-diection, said first and sccoad portions being coanected by a

continuaus transition region.

[n yet another aspect of this inveation, there is provided a aulti-ply

food coatainer haviag at least four plies disposed in face-to-face

relationship to provide a plurality of at least two inner plies between two outer plics to thereby form a
laminate haviag a basis wcigl;t of 100-1000 grams per square meter, said plurality of inner plies each
being corrugated aad spacing said two outer plies apart from each other with corrugations, a central

region and a peripheral region adjaceat thereto, said entite ceatral region being thicker than said



14 OCTOBER 2002 5 food container 10. It is to be recognized that the
di mensi ons and rel ative proportions of the periphery 16 amdOCRBERH002 egi on

I 4 of the food container 10 will vary according to the exact size and
i ntended use of the food container 10. While a round food container 10 is
illustrated in Fig. 1, one of ordinary skill will recognize that any

sui tabl e shape and depth of food container 10 may be selected for use with
the present invention and the invention f‘% not so limted. Qher suitable
shapes include squares, rectangles, ovals) various polygons, etc. The food

cont ai ner meeiphect seigh.rgidtesie srpierk eaen Priteditniased fay s Fubresre dhirerigi d

material, QakiohCihkk x@glmh@ﬁdlﬂmmh(?hgw ded&ﬁc&@hadﬂedxbmﬁ(aadeﬁld uss of
storing) cooking, dispensi ng and ‘eati.n her ef rom Th food cont ai ner

10 may be et &’B‘F‘F"dl‘@%‘ "%W'S%" “"g’f ?“5‘ CBT“eaar(‘fﬁg‘Ha"d j ?P‘f"é’ B45E Boar d and
various types of wood fi bers i ncluding recycled fibers. A ter natively,
suitabl € Tl SurBLET L. | {pe&h%ff R GBI Kb AbdiidfuliGfdoop| aStI ©
and ot her synt etic nateria alumnumfoil. One of ordinary skill

Wil l recogminménet Havingt ans X6t plarec 8ad ar yZdHegtiop herthoppust | thereloond and t hi r d
plies 22, sﬂdlmulﬂ@lylfeodl’éadﬁn@f:om(d&ﬂt iha'ablma!tfemphrla?ﬁh@dfplms#awirglplizmm to be
sanitary ﬁ‘? n.,g{,, fdesf,%m h %,%,g @Jﬁ&ﬁ.lglaybaek%%ngr i- .tob@genl@%ug% wace [IRMEVET

t he secon are not so limted second and
third pli ederly, WQWW‘ib'e"lﬁfm’é'ér?"W 2id ey gy red sEdhrbely. @hsrebpeid ficg #lyand

cost redughd QM titi hiydRSpiceflapa® Bn €ich Wrﬁsaﬂfsc&)hﬁplp plo@iSing for 2l fls spz& beia,yenbel
only

treated vmthre enf or terial, as i f

one ply 254 Bx Wa‘f@ﬂgé'“%rpg’gf@‘a fqog joo %at‘?eégc“f%m“‘ rpgaf‘grlﬁ‘hpvu\gtﬁ é’“‘{ F&%econd
ply 24. Thauiaeopret ppay idharéylitiaive isnd rfeasacﬂ ss:tmdepcgtm Bemgusanctirk bg@cond
PLy 28 T R Su QB €5 hvagtﬁgmdhgnﬂmn&@m%%mda.:agc&Osa 6o <39(9..,cr

cont ai ner or exa ‘1“ second tredate Te

ot her synmlawmgvd@natbn@m frﬂldkfﬂmﬁ S4l<hf0t'41@"aﬂ°f l_’cmddﬁqdo*ﬂiaflemauimf o
al ternati Y& yucmkih%ﬁ?%@wuwsy.d%dmyséaeo&aeaﬁcecq Qe dieTYaRIRAed Wi th 1ignin
as is well” known 1n the art. be apparen% to one of ordinary skill

t hat various ot her neans may be used to strengthen one or nore of the plies

22) 24, 2§ 2& isnomg! | flsRensiedt bheahidkdventoar tﬁé@ﬁ%r&)ﬂé@ﬂh@{h dﬂﬁfo%ﬂform ng
ribs (not shown) may be gp plied to %he undersj de of the food container 10

and j oi nef et H@V‘E‘hlaf‘dx anggandgg . ré?tf?l“of’ff?%ﬁ“?l Beret@ 11 distribute | oads
appl i ed coalpdisi@CT CBERISO@ERS, Baith &l ceriinee extpEFinDf corfygatiblaningto i @igranally 0

towar ds fheq ese (.L,"S&,,gi;ghmemﬁmga@mwfﬁema&&a[&aﬁb.l.é s%&:ﬁ%&@ﬁbl} Dhaflags. 1
and 2A, fhe foob‘ﬁfont ai ne‘;f' is mul ti-planar l[ti-planar, it is nmeant

that di fief &htlopst M5k "?‘h’e"‘f’ 58‘&"‘656'}% ARET ﬂ‘i’b CPW‘F%“\T?“F‘FeF‘”’é%tf""HI anes.
An exanplouiaéc btihemnltilplanacphdiraing fust o stdoed mg)ds ot apanad did @-datcibhigaidr esent
invention_is ill N did,.and her 16 of the
food con rsallarﬁ“erSC Ed%‘ﬁ‘ﬁe'&\g’éﬁ cg'r}'g?fgde?%%aéﬂ(f and rmewr'tllo" 67 OIP%B" ‘%‘e 5 ¢%od
cont ai neuvi@ecaf 8 lggacallingpart in the Z-direction) thus rendering the food
container 10 multi-planar. As noted above, typically, but not necessarily,
t he periphery 16 WI|| eralse reI % C i 4 while the
f ood con[Fal r‘n’é‘r Oﬁ e 1Y qf |r%re§ I’%iv%dg(gr eﬁg(}elé%!ynfé-gd??“e% Ton

el evat i diaviag tdﬁe Kdodpnmentmdnear JZOdmcMu oamhggmas thefetinct i on of the radial
positi O@a.wop'c&m?cénﬂﬁ Z&ﬂ%&'dﬂ&! plOwhdONBY Llood LBk YRR O ahidnaROt SO
limted. Differences I'n direction el evation may occur as a function of
ci r cunf etid ke iadag gp sReadreuas BUiTs geraadense By fieteberecasaid i plyTieawpres ent

i nvent i QfhckS bARL sphdedhdaR Grod Gn@¥doByNiABEE XY 00 Chaid Bk pliy a@rsi(dlxﬁup%&m@l

containers 10 which are symetric about any particul ar plane
mul ti - pligifekto st epacsontodhnard fo5 sl andssaid) Qicply o depeset pheppersd facesistiton

regi on 2QcBhMNGE M]Q.&luf:tfoﬂfﬁiﬂtfoda%ﬁthﬁ&fbuﬂé wliliQldh QQEd CADE Fird 84d sLQohi Ch are
spaced p‘;a())art in the Z-direction. ﬁ% " ontlnuou transj tions rcg-ﬁl on 20" it
s meantPTRE sterrd e i e dinesion ﬁg‘ﬁg jod s5eof rpggxﬂs PSR BA Wekur

Wi t hout co@inGads tdi@Bipa RibE kais Spatetshetng sglaxdddioat thofieup comistaddfaRakteSpR&e, the
absence o(l;hfold | ines, cut, scores or perforations neans that there wll be
no vert & W& W&El evation of the food container 10 changes in the
Z-direction. A vertex is considered to be any point in the crosssection
where there is an abrupt) rather than continuous change in the Z-direction
el evation. For the enbodinents illustrated in the figures) changes in
Z-direction elevation occur as a function of the radial position within the
food container 10.



It may be necessary to accommodate the accunul ation of material which
occurs when the food container 10 is formed wth one or NO{EERVERPIOLS
transition regions 20. Pleats or gathers are often used for this purpose.

Pl eats and gathers) particularly accunul ati on pleats having a radi al
orientation, are contenplated and within the scope of the present

i nvention. Such pleats and gathers are transverse to 14 OCTOBER 2002 7
the transition region 20, and do not vidbate the requirenent or definition
of a continuous transition region 20. It is to be recognized the

af or ement i_rﬁned ccunul ation pleats do not formpart of the Z-direction
spaci ng. THe "acgﬂﬁ'ﬁﬁ alsPeh of s wrHisny ey Bnerowded 4 wulbiply foei erdines of t he

corrugat echaRgi WM teo@l OREIURT i) At FRAPKRRAIS, refidh 2a§Adeaf Ol dS, etc. Such a

mul tiple tdd&GkRRS f h balk 1y tepresents. ex s materjal usage
and i ncreases theﬁ?:‘gst, o% the %cg%gl _c‘ont"gfmrﬁcfgmfgr.eglﬁ? 'ﬁarefll’e'%W1 §dsertabl e
feature off & HiUs B reirherth H@iondisine deinghie ¢asorobonvitionehldliendeabeivag, t 0 t he

present i nuereby D@ninodsihensaias RRE hOkngAMELsHPBIrMLd draDSOf miARSlS.adhesi vel y
or otherwige.iQl rt of the Z-direction spaci ng

. toget her and. which form pa
of the present. ﬁrsgnr?ts?%rfa "%ﬁ‘éﬁfgﬁ?'r%‘gtff’%‘ﬁc‘ﬁ‘ﬁg‘ﬁ‘i FEPTYre e opicelisnand wwpent i on
i s provi dé¥epslics hewsbaryasy sadh afrsaid dinei plies cogproing AComiEed meditin Me@dSequstBNSI t i on
regi on 20 spyd Bi@sidade necessity of fold |lines, scores) cuts or
perforations) although they may be provided as a strictly ancillary
feature) as, for exanple, in the prior art pleats and gathers which provide
regul ar angd shagesih@atabRed BF BG4 NinSedtioh, EKEESE pFRiRE b dlul@plyth&t JoRQther
container 10 is forped. The prior, art .pleats and gat hers accomvodate
material daries med Ghr idages 1 rtatamgf‘ill ngUMEstEssteE9t do not aff ect

transiti oRsd hekiWgasddbldifs eflpridingla p@phdrPindalceneal ib@ssadlpedinkh BEiRN paR@r L ONS
of the food contajner, Such ‘ﬁ)l eatls and %at raerls ar e typically transverse to
t he trans®¥dhs o8 from sHd eamt Fepiar, sdulsply fed gynfatngs pompristgsiresplishg f ol d
| i nes, ar e fipaplg)d edond plyidne atiri@psy, sdidsecordPlyotiRing GuerfdsddsheveeDdaristiea p dol d
lines parallel to the transjtion reqiqn, 20 are, absent fromthe fa

cont ai nersai‘{)‘ﬁ'é‘*p!’( H’é“%?é%@ﬁf‘{?'m"gﬁ ?g‘r‘{g Pl e f’pr‘i‘a QU eph g f'ff%ﬁ“?g'éi on 20
of the pr e&edlaimedring adhesieely jhieedoo pvidjscere ply. shid sepwidy eddingfor aceicsgseei | | near

conti nuou b Ed L.on . inkAdL; re of at |east
S milli rre?c g&@%‘? %@%ﬁﬂghﬂa‘ é‘ﬁ?’ﬁ%ﬁ@lﬁng‘n r e'él}!%ﬁ'g(faé‘gg%'?%g{% Padri of
cur vat ur eapgiirgthng-dicection by perigBneaqs) sajdppacnggneans being peualhyesgaged ppget id sid XYie

radi us of eulr Vit Sud sScohd fifiohs behekBandidd tyRb@indous FhiGEALkbSh Al XAt UT € 1S
measur ed gt the outwardly facing surface of the first ply 22. &eferrl ng to
Figs. 2A- omurvitys of biymill§iefss ner 10 conprises a nulti-ply |am nate.
Preferably the |am nate conprises three plies, a first ply 22, a _second ply
24, and alnt hititld yot yampgeHopseeplthis grysrtiogelhss irrafidadgrmtiplinfopheagainsr j es are
14 OCTOB 002 8 ¢pn | aiqed, apdibdddl NobSoaiCOR&eRf the present
i nventi oﬁﬁﬁqﬁe%‘i r}gf élﬁ'?t%}dr d pli és . 22, lZéonare the out boar d plies and
form t he sishmultitpdt food|icomsiacs dhavngl 2 Jutinatehy of M9 1390 sums ReeiqugE T4E Mdod
cont ai Ner cdmplsingl g Rl Dédecal feglos, ﬁﬁlﬁﬂ)ﬂélﬁhﬂﬁi b epeRE Apdthie skill ZSdire@dd t hi rd
plies 22, Zé). S_'%es?lﬁﬁtgf ‘%Igiy 22 ar%d, for. the em;lodp rren.tg desclrtgbere and
i |1 ust rat e sid eoqmal meeingy 3 wyliiplyiagd rigiags coppashie duesgiise gn o FiRsAtp| y 22
faces theigwaRMiadneohdplyf Mada o@thidptaced sichel B beitgintapesed Bar@edahhitidiepl y 26
may be textured tq reduce. slippage dyri.ng.use. By snpoth it is . meant that
Che £irst PP 39 tid by Wiy sd gty and ssid hicd By arc Shacky Spase fromcach odi 9 ho Xy
pl ane andscasné plyQrovidinggfor &r0ait {pecettowetn sath@saly ad spi yhid lya kdid fod tgrairceady
removal of the food ' 1LNg.. | JAGheP A RS L dde B8 L8 kib RN pacSh OF age,
bt o SRR AR TLT Gy BOA Ll R R g

etc_ The ply ing of ) the od. cont ai ner

10 in onespsrtfimthe Z-diragsion,csaid ficgt apd Econdirocippebgriergpncpfd by cogiayoyt tigitipy

region having a radius of curvature of at least 5 millimeters.

[a stifl yet another aspect ofthis inveation, there is peovided a multi-ply food contatner

having an XY plane aad a Z-direction orthogonal thereto,
said muli-ply food conminer having a basis weight of 100-1000 grams per square meter and
comprising at least three plies, each said ply of said food container being adhesively joined to an

adjacent ply, said food contaiaer having a peripliery and a central region, said periphery being spaced



ply 26 may be printed or coated. Printing nmay provide indicia. The coating
may "provi de a sanitary or noisture inpervius eating surfaceobtheseraonad ply
24 is discontinuously joined to at |east one of the first or third plies
22, 26 and spaces the first and third plies 22, 26 apart fromeach other in
the Zdirection. The second ply 24 thereby allows air, or other insulating
materials such as foam etc. to be intgrposed between the first ply 22 and
third ply 26 The second ply 24 may conprise any configuration which
separ at esapuhis sfifl Zdireciordfirquhiaidewia] weiom paid gl fegfoq sommaging & eqrugateddimpipate
di scont i NYish} &StedsGe BRESMBEE: P19 bnd2AiiRr Ply jolied BREONChidDinYer By dﬂiﬁlﬁrﬁﬁt&@r ise a

\ h ot. €l LN t he XY

series of spacers). which y be discretel aced fromea
ol Ao, THTLIEE AGBOTH BT KEPHE NGO AT B o Ao i oparn
sem - cont digtidblSsaid ifirse and €xdndrpditiags Bilgsoantidby y thidvivow gigouthaderea didiugof i on i n
t he XY pl anemH%pgygclgmbmertréa erials may al so be used for the second ply 24.
The space‘i’“s",a ﬁoneyco naterials, etc. prevent the first and third plies
22, 26 fromcontacting each other throughout the entirety of the XY plane.
Thus, the first and third plies 22, 26 are only connected to one anot her at
t he | ocatlhgréeanather frthdiaspepiad drisiajaitino, tthee sipratidedpdndliplydopd ¢aagi®p, 26. The
spacers . be a si,vel y j Qi oS y di sposed first and
third pl ir%}s{m%i" %ge ‘H%"%t_avng]egl é%{_q{etgg?lhe&??nrggl?ﬁa?ﬁ%%i rd plies 22, 26, etc.
dependi ngad giki-aln fod coniaiger sopmrsisiog Aelepsh terq SlidovsRlilgs psy rocombticples 3 14
OCTOBER 26w Opediphehyddd @l el Rgion, 36d pRiphég bailhg ypatddapiiondaid @rliradite fomhO
conpri ses 2 corrugg)gt egl construction .as is vveIJlakno 'ﬂn aH’ue ar

: gp cast o

I t. A
cor r ugat &89 CHRYFF8R: P T UBMSEPL X AFPE £ cFTUETHRT PHUET I BIe T 8L °% 7% and a

outer
COr r ugat eaepply adtilan ivex plygbineiethedth esagionnan pht @thppiing £ dougatadatedjupi meakgat al |

positions_t he quter. p|ies 22 | r ' 2
conpri si ﬁ'bua&; lﬁﬂg&é‘%&' OBJI %‘?ﬁ'\%ﬁﬁ%‘cﬁ&grrb%(pééggﬁ ’g‘pgﬁ {3(3%,?1 g%qoé(ﬁgﬂ#oﬁ;{ﬁ%ﬁi es 22,
26. The rmrpdydn thnd-directiony baid arst@ndicrend patipes bglee comertgddly aldaskion icgjochagiog asect i on)
the ribs JRY.Afatus 0PR R s mlaRed. Z-shaped, or have any ot her

configuration known in the art. Suitable corrugated materials range fromA
to N size flutes, w J | I erred. A particularly
preferred corrugat &E%&%ﬁ%ﬁm@%%@w{W%ve flute corrugated
medi um has CORERGAE W Figd? MRAh NETEQ cHRARRPAD! ScBpdiad I8! ik priQidp the X
and Y directions. is arrangenment provides the [amnate with properties
whi ch ar eweniran mear compapgi eapletet 4 rbavle aXtapd aY chinr esbell, ons.anfh pereti cul arly
comon wave. flute corrg'g@,t&ed medi um has corrugations 32 which approxi mate a
si nusoi d&PEHFateRknowp "8 ugat ed | aninate, conprising all three plies 22,
24, 2b, may hgye fao@%mﬁ@ﬁ ‘baéd@patm%g gih%en(l)lfal floh 04l and ciflifiBer square

neter, with a basis weight of 12 o 700 granms  per square ne ei ng
pr ef er r egeripheiyl £6.t Mhe caitral gedied ! Aand rpeaphdrg f6ese disposedpinater diffdrearbodi ment
for the present invention, it is to_be recognized that any construction of

three or Pliese Phe eantrabregoon defigyps the, KYgplang of thesfood s@ntattier d0pl ThesZ22) 26

spaced a . I {1 y. ich.is, a 0 recei we and

di spensegﬁé%lgnfdgdlgg?{‘%@?%. a"f?h're?@ (%%(Lj p@%’ﬁet"%lﬁ@ t‘lgh‘?rgbeﬂ’ia"?orﬁg%\f%?ﬁpr ovi di ng
a muf ti - pbotaikérarkwillbnedessdly hadk 2BaNton RiIdRUIE frofl e BLAAK cdpfordff @5 med out
of its plane by mating platens as is well known in the art.” Exenplary

appar at uﬂ‘esmﬂpg@B’eIGf- oln mumal wiengha perphieah ko intypically mised rlateesd dhal f ood
container 10.are iJJustrated by U S. Patents 2,832, S22 issued Apr. 29, 1958
to Schl afigli! 'g¥gtf.- 957 i ssued Aug. 29, 1961 to Carson; 3,033,434 issued
May 8, 1962 t : é{,?»,{lp . t.0 i t al.;
and 4. 026, 458 52(?@3%@“%(‘?, fhylsB2 ek PRI fes gﬁﬁi%r?dsﬁgﬁ'édgkﬁ’g%‘gt ed

her ei n bynd eitérdeplg 86. Tihe sawindrydy B4 apaves theofidst byd dhiddoplies 20, 2hapavufid i - pl y

bl ank out of its. XY pl ane ‘

the Z-direction.
It is not necessary that either the central region 14 or the periphery 16 be
parallel to the XY plane or generally planar. For example, bowls having a genecally

concave shaped bottom will be suitable for use with the present invention. It is only



14 OCTOBER 2002 10 and in the Z-direction. The platens both clanp the bl ank
and-deformit in the Zdirection. Preferably, the bl ank is #sicqgtosgrebemped
at its edge 18, corresponding to the periphery 16 of the food container 10.
As the platens engage and deformthe nultiply blank in the Z-direction, the
peri phery 16 slips through the platens, due to the aforenentioned |ight

cl anping force. Such slippage allows for Z-direction deflection in the

bl ank, thereby preventing the blank from undue strain. Inportantly, in the
process according to the present invédion of naking the food container 10,
the mating platens deformthe blank in the Z-direction, wthout the

addi t i onecofsanpitat theecentrhleregabohi t4 amd dfe pwiphédyr ) bd syaead apiratin pliccgzent in the
anbi ent, tends_to produce tearing on the tension side of the blank during
def or maf¥eHonn Tﬂ‘ﬁiﬂ“ﬁ"ﬁ’éé‘fﬁtweﬁ%‘l‘ Hredraston) surfage of ghespenisgl fegian the process

accor di 0, e 4hr 3 j arried ogut in th bsence, of added
noi st urgglfetnc‘(")"ﬁ{ﬂer g‘r%yﬁ)t%g%ﬁgr&%éggtghggaggo Orfnﬁfemblﬁeoar"da ?",eraglg %}qnggw ated, for
exanpl epodiyord) 16 thd @pesiefate 0NE@ pérpheijakeest the roBhedR9 1b SR Aideatiblgary. The

cl earances between the mating platens may be provided such that there are
no conpdeptilQefitbefhodaoptained 100 If there aret dilftrentedsipths dtadifiéreathportioosl cont ai ner
10 Howev h eriphery. 1 nd ot her portions of the fogd.container |0
my et i (20 sPaubO£6. 8 ¢ fEseBarFPulR a kg ScBanbrrie et vo

| oadi nggisdapée def ormati on and strength. Referring to Fig. 3, if desired, the
mating platens may be shimed to prevent undue conpression of the bl ank.
The shi ns selbebowelayy ndchapteofttbepeagsno it be defigedby thefedighd 8 lfahk

regi stered with the shins and prevent undue conpression to other portions
of the blank. If the second ply 24 has directional properties, as occurs
with corrugated materials, the shinms SO may be eccentrically arranged in an
azi nut hal pattern which accommobdates the directional properties of the
second ply 24. Unexpectedly, the major axis of the shins 50 should be
parallel to the major axis of the corrugations of the second ply 24. This
arrangenment provides for nore conpression of the portions of the periphery
16 subtended by the shins than of the central region 14. Thus, the central

, region 14 will be thicker than the subtended portions of the periphery |6
The shinms 50 may have a thickness rangi ng fromabout 25 to about 75 14
OCTOBER 2002 percent, and preferably about 30 to SO percent, of the

t hi ckness of the blank prior to be deformed by the mating platens. The
shins 50 may taper to a |l esser thickness at their ends or at the inside

di aneter. The shinms 50 nay be di sposed on sectors of a round food
containers 10 The sectors may subtend an arc of 60 to 120, and preferably
about 90, or one quadrant, of a round food container 10. |If such an
arrangenent is selected, the shins 50 are dianetrically opposed. In a stil
nore preferred enbodi ment, the platens of the nold are provided



with eccentric sidewall clearances. The sidewall clearances perpendicul ar
to the ribs of the corrugations 32 are greater than the si deyatdgeR R85 ances
parallel to the ribs of the corrugations 32. Again, the eccentricity may
continuously and gradually vary between adjacent 90 quadrants of the nold
pl atens for a round food container |0. For the enbodi nents descri bed
herein, with a three ply |am nate corruéated mat eri al having a basis wei ght
of 100 to 1,000 grans per square neter) the clearances may vary froma

m ni mum of fdadwbnirRd 10 0ltdbmibe fecO@niratCih@stht dindensignd st ielitivapesforflodd3 t 0
about 0.09 inches. If desired, the lamnate formng the food contai ner 10
may be seal etthgperighery &¢jand gentral segiont 14 ofdhe faed coplainer b (il aprytageomlingst and
third plies j t . f Q@d,.cont ai ner ,10.
Seal i ng thetcféir% %gfeeaﬁeregﬁdeﬁ\%%%gg ursé?i)gctggg(goodﬁg%"g ?é\;gﬁ‘) curr Ir?’t% r%ue'fd\r/]\goeoﬁ t he
first and tBbdtsingt 1®ss ARstrad6d IBFiPr BVERE ioh Grdifiary SRMCIID rét@RNiE (that Can
currents, thernmal |osses are reduced and the thermal insulting capability
of the foodswighleashape amd depth abfendeeomginere 30 iy baselectgd fas upgiavith theal | v,

dependi ng upaon_ t he erials .used faor sealin t str th and.rigidity of
the T 00d comeshaiveTion Ay 1 b dnEe i Dlhe? SR rape il "t o of
t he food comlﬁ}dggrecﬁﬁgm,ldvallgjm;as bapg@,ysgetus aest heti c appearance and

hygi ene Seal i ng the edge 18 of the food container 10 nmay be acconplished by
addi ng a separ at Ehefaodsoptaingad @ arearding do theHuesepkinyention maycbe madecoftany edge
18, .by crinpi.ng the fir and third phies 22, 2 oget her at t edge 18,
oy’ i ppi ng DRE Tmtigaetyesritei e Akl PhRCproesiop HRRleae Bio b S Te or
usi ng otherg dfskéﬂsﬁ A0 daRPloBls IRIQTdnd| PrdfRBl LEhlaingr ?@maglakwake_
manner. 14 OCTOBER 2002 PCT/I° 899/ 00601 12 If desired, the Three plies
22, 24, 26 ofwellotospr suchdsdsobiddeashea yylfiteapdperbobtilamdasaousniypar gf wantdnat e.
The three plLjes 22, .24, 26 often be.jpined together in the sa process
whi ch def orhé”f’ﬁéczlﬂﬁ'aﬁl{e‘?yﬁleﬁw- rﬁ”ecrf“!tde& F‘H&i’a}ec‘ggﬂjdpﬁérr‘ﬂi@’ thsi 904 ocess
provides th fouRQhd [ o arddUehi ' . d

def orm ng tﬁ%ﬂﬂu rtliofipfi%/ f%g{?’ é%‘?\tt a?dgceartﬂﬁﬁ(}g?tir}&%h@h%ﬁ f’r?a(?a‘gtaﬁléﬁmlaﬁ f%_nsi ngl e
operation. Such Gunprofcedmanyaskilbeviiaecrgnidestheditas nbolnkosssary Tha thecimg. ply 24

may have adhesiye lied to_ th ortipns of the.secon ly 24 which
contact t hesqeppdind; dtﬂﬁf’sr%?’ﬁf‘i gégg%ad?gg ‘JAF‘BFa\e‘R%{ﬁ% e,’f%r:?"sfi o2 0efse ed

mat e~al is g@ t i t he
corrugati ong) %egg&n@gry;g{da@ﬁggbﬁgFé}%cegglgg.ﬂlﬁgﬁgg ﬁbg%ﬁgﬁjﬂ%&' 2%%‘{’%\}35 tf[R g t he
crests of tkeeond bsd diirdtplies 24r2cugatiooss liditeby The issild isendamditBirdvplids 2dpown i n

the art. O course) it is not necessary that each corrugati on 32 have
adhesi ve app? may be kbossn for stigpgtbyagsiiietic Prapsrtics padeashfedustent ugat i ons 32 or
peri pheral corru i b LWl y,Ccoat i upon the

| am nation st reng?#sﬁgcgdgﬁ §'8?'J'({qﬁe°?d@gir@§%j\%hé4ug§'§%| Pgﬁg%?%v%? r%t he

i nner sur f aeBrcitlg titeridl] 4sSik waliknbWinrial thd dre SIfddly oab pyed2, ke crdlaes tresed
coated. Suitabl e adhesives .include pressure sensitive and starch based
adhesi ves | for stength.cnreferablydt isithe secapd ply 34 dhe serend plyr24maxhaye ingfeased r st and

third plies t r i hs

cor ugat i ontragERecals e ER gy 54 Yanih® Boiplolh ahd BediiEIcRle hotlea |
The first, gemefshPeyhtdildrnd plies 22, 24) 26 are then joined together by
heat sealing. The three plies 22, 24, 26 are then conpressed by the

pl at ens, as descFobeampleadbe ecconil plychprap bstrented mismepbxy it athemsyntheti j oi ns
the three plies 22, 21, 26 t.o flhetheéak?nd efor[ns the resultin I|ag1' nat e
into a mul t [eS9F @S A ¥E! &koaraiindhe 26 THPRLlY of @lternativelyny ﬁ?ff’"‘gé’% fessary
to provide i feQI he. ; } € v are s get her.
Propheti cal ﬁ‘ﬁ %gﬁg%gﬁn?ﬂﬁgﬁ%%‘%&%dﬁghgrl&gg\ggs l%: pfe?{'gf'%lé‘} nng]y&%eargusétd.ajﬁl b

Al t er nat i vebppardnoeo bne of odinatyhskilll tiak wa@d®)s dtkermanbmap bewusaiod sepgrhadel y
fromthe

one or more of the plies 22, 24, 26 as is well known in the art. For éxample, radial
re-enforcing ribs (not shown) may be applied to the underside of the food container

10 and joined to the third ply 26. Such reinforcing ribs will distribute loads applied



other two plies. The other two plies are joined together as provided The
three plies 22, 24, 26 are then conpressed by the platens ahgcptpedRosame
time all three plies 22, 24, 26 are joined together. 14 OCTCBER 2002 13

| f desired, |am nates of nore than three plies 22, 24 26 may be utili zed.
For exanple) a five piy food container glO having a sandw ch of three snooth
plies with two corrugated plies interposed therebetween may be utilized.

Such an arrangenent provides.,a thjck food contain t t hr ee
conpar abl e "ﬁi"‘g‘gg Cﬁﬁ‘cpgg\i‘ gg"d PP“@G‘Sh?éh Pwards e Fi{ 9}8@ ‘g&’aéﬂ‘“aﬂe’i s not
necessary tfgat the corrugations 32 of the two corrugated plies be

identical. The corrugations may be differently sized. Different corrugated
plies may have sty dlugratedamdFigs. ivaud 24, thefoddncdritenagolt isgmulteplsnar. By

Al 't t t di I whi t th ot h pli
can e o ¢ OMAARG i o feEth %gﬁfif% w0 R ephims: At Bl acer .
etc. VariOouypaet hal, mm‘p&a{f g OOM%rlaht)be E&C%G'&ﬁ ier 119 Bf“ﬁ\e‘;ﬁ nfll nary

skill in the art. 14°A mufti-p ood cont al aV|ng an
XY pl ane anaveatiah dllﬂlﬂﬂ‘bledﬂbymhé bmxymhag:ohhdraaﬂ@ﬁnpb&ryl 16 the foby choaather

cont ai ner ¢ rising.a peri y and a central regiqn, said periphery and
sai d centi - &n‘pr he cgnteal "Eﬂa‘(’,‘hl‘ﬁa'?f{ eﬁyhﬁécqufé‘%g? d;%ﬂ"éﬁ"é"ﬁtl Orage WF%H@F}/ bei ng
spaced apar td 7 giflcflof s .PrgﬁdegﬂgftﬁQ%&P'cgmﬁ B 110! mURObRRr SAlsOndibd Ckness
t hroughout sal'd central” region berng greater than the thictrness of said
peri phery, abave] typiédlly; phtyndtardessaily athe @reriplerprlicswilgba rdisedi reitioe ts ahel

| am nat e consi sting of threerfplles a first ply, a second ply and a third
ply) said %@&\&M‘yl%é’h%th‘f @‘iﬁ@ﬁ%‘ﬂefb'@t'ﬁ/ﬁb‘l'ﬁesal d first ply and said third
ply) whereby sai fn't'r‘n%éspﬁ i S's ﬁ.ai Gicdhoh Lo eﬁ%lgﬁaécggo&%a” ”wgn eaCh,

ot her, said secon ffor an air spa sald

and sai d t kycewt d@layﬁmamnct,fltﬁénaam BodiiorAlvihia thafdod coRtadier 10f HdwevtPQRe gr ams
per square neter) said food container being mufti-planar and havi'ng first
and second ipentiom s nepse dichitgdar Diffencriche iz Zadirestivh lgvason dndyi peur ansda second

portiotu b nect e conti nugus.tr.ansiti on regio A nmufti-npl
Food cont amHEROR AN HGUaFreraf AP A T fog PRUATE o HEborde MFePbe o, ©
consi sring lﬂfenﬁ&( &endt! lhﬁ‘x%ed &ﬁhﬂs}rﬁﬂ&nﬁ%&@bﬂﬁt&m@%ﬂm 'o?'t‘&% oM&hkRNEFY and a

central region) said entire periphery being spaced apart in the Z-direction
from sai d odnthrak syegewic,abeual ahypertipheplanari d said central region each

hayi ng a thicknegs, said entire central ion ving a Beater thickness
than said peri pﬁg\ey Hﬁdﬂ?&f‘ﬁp‘lf’f’glcﬁataéf‘eﬁdpr E%a?telfa?ta?ﬂ%a‘?'@"ug‘aﬁ Fagdietigat ed

| ami nat e hqydigg 20RrwdRAhd dititi &t gBh)bn@%@l t&”%oh%’ﬂfalrp:lrﬂol whitedrd fated o, said
inner ply conprising a corrugated medi um having equally spaead corrugations

t hr oughout aparamd theoBdlrectidnai Bgr“cdnalmgusrmﬁnsuqmls aegion 204 ithavneagt that she and

second poré{ ons spaced apart i.n the Z-direction s?fj‘% first and second

portions belenationspfehrgss i Z-diestion PRssips qocunwithpyfolddiges,futs; scores i ¢ - pi y

food cont ai n o)

sai d food oﬁ?éﬁ%@é% g‘onglra?% %k@%{lgbgs% %ﬁ?%lgq %gése't S%Iacgg)pg,@hf&alﬁ%ﬁe ing )

adhesi vel y m&nmeﬁhtttﬁeranwmdbaaen\terqekywwneltlea elesmcﬂn 6D dit frodt eintgrercbhpri ses

a lamnate, said tamnatc formng a central region of said food .conm ner

spaced aparctlarrg@s tlhéherquhreéa%n A rvgttex ﬂ%éﬂfﬁlﬂerqdei%/b%fa“a R?Wdﬁrﬁ‘a(?é?ﬁs

peri phery, id t|r centra er,..t han ery,
?.8 Oéngl | Hb aP\ﬁ%nipg,D aﬂﬁ:rg egontu Lll<S ch g¢ in ?l?e E cP hglp

said centra f pI| $ ARaean 'hnér

ttter ebet wefivatiSd| CFdr QH@reni%MmféAEH)ﬂlh&Hﬂ&i %Pﬂfeeﬁ?ﬁks saiael @spaqczrcﬁrelaﬁbrt ~
equal |y spaced apart from one anot her throughout sai d pl ane, said first

ply and saietevatidnm dequi gs dainggon oflrllealadizﬂpssitidn sithuethe fal ontainesd0d f i rst ply
and said third ﬁly are di sposed on &Bﬁlé Laces of said fOOdI'ng n]? ner in
sai d Z-directiort T be METISAH AL Achenmpdata Jhenaeeymiyption, pf materfal which ¢ ¢ ¢

and second pegtiang etg%’go&%dcoﬂ%{e} 107s Fo?ﬁe@vﬁﬂhr&n%tdr%re%ﬂht%d‘oug tland@lih S€CONd

pOI’tI ons bel ng conn by a continuous transition regi o
regions 20. Pleats or gathers are often used for this purpose. Pleats and gathers,

1

particularly accumulation pleats having a radial orientation, are contemplated and

within the scope of the present invention. Such pleats and gathers are transverse to



14 OCTOBER 2002 15 4. A mufti-ply food container having at |east four plies
di sposed in face-to-face relationship to provide a pluraG y; &rcter Bgst two
inner plies between two outer plies to thereby forma |am nate having a
basi s wei ght of 100-1000 grans per square neter, said plurality of inner
pli es each being corrugated and spaci ng7sai d two outer plies apart from
each other with corrugations, a central region and a peri pheral region

adj accrrt thcxcto, said entice central region being thicker than said

peri pher al thedrapitios diegioan?Q.r ndpde | Heviglate sl Genuirengnt ¢ sisfiaitied ¢fr 8m sai d
central regcicr)l in E{he .[Zdi Fee?otniﬁﬂ) said central region and said peripheral
regi on bei né’ I APEHINEE ot her without fold Iines therebetween, wher eby

a continuous trgps td BE ré&igﬂitz§d$l§€ ghofidniiohed BCuRTIIARE Sadtd deetdiAbBRral
region. 5. A mufti-ply food contai ner according to Clainms t ) 2, 3 wherein

sai d conti reasusf theahrdireston speginpnThe aguenuddtionoplents simpdy pseventes multiple or
perforationg.,6. A.nufti-ply food coptainer accaording to,d aj wherein
sai d _secon(r}ﬁﬁmes_ﬁé’ﬁﬁlﬁ 5%@9_ hopE SEARS R i1 2 #.COA" f?qjqcﬁw;&éfo&tc'
.concai ncr  aSifeflaGhidgiplenthfekAdsdof nVilR& T8 zBetallyirepREEIE e e¥s RAMIMal G&Be Angr ave
flute corrugated nedium S. A nufti-ply food container according to Claita

4 wherei n gnckasssitiie icnsteof fheyfaodnpomitaies &0.c4r pagatledy metiblmfeatgetdfat sai d
inner plies ¢ se, fi.rst econd corrygated,.nedia. 9. A nmufti-ply food
cont ai her *UEGTE FgopdnEny e FgErafing: I RPLnE i Rispleasdt MBI NG. oa o
second cor rtHQ%Bé%ﬂcé"BF'bUéHé)@(@ﬁ%l ﬂiipfs fo@rpﬁﬂéls %HK&W«:BPBF BERR/RE oinéootogbéhem-'k' -ply

food contai ner having an ane and a Zdircetion orthogonal thereto, said
mufti-ply fanddviidnfoanpart of oinpé-idgectpntspaeiag pf the presantfinvesttiopl y, a second ply
and a third pIy,Tll%&'_S.tGPee | i es being disposed in a,lamnate_having a
basi s wei ght of Z-ABEHAPr SRAES ¥} the TSseat HvERton IREdRd Qe GORWIGHY ply is
| Nt er pos ed t%ém{?'?egjﬁﬁ doFr e RInVinGad éﬁisﬂiornmeéign @Oyobmgg fVned & %fo'fr st ply
and said third ply are spaced apart from each ot her, sard Second Iy

provi di ng ffold lies asdorespants dogievieemionsi athbusts thep| mayabel peaviidedt 43i # skriptly, sai d
food container being rnulti-planar and having first and second portions
spaced aparancillaryt featuge, @s, F examplesigy defprios ariaplgats apd gathsey whish Preddeg

ap . Coif temriogiarioplents ecieatisor HhisherpElng
of 1 to 25 el iraPAPbRGRRINS 3e PEELE RN POud LB RaBer I TCT' D,

an edge, sdbfm&ld geheOfricrairdpléne and gathérs aetonirodite fatdrialdsibancidurigitie ai r
space between said first ply and said tlutd pry is enclosed at the edge of
the food cdnimfasapingipnocess, huyir 9 net pifedogansyions ibsyeenadifiagna d-doechpmne and

0 o ARG AL Or BB hBR |c2et (e bl Tes, ond
2002 Such pleats and gathers are typically transverse to the transition region 20. In
contrast, the prior art cuts, scores and fold lines, are parallel to the transition region
20. Cuts, scores and fold lines parallel to the transition region 20 are absent from the
food container 10 of the present invention.
The continuous transition region 20 of the present invention may be
curvilinear in cross section. A curvilinear continuous transition region 20 may have a
radius of curvature of at least 5 millimeters, although suitable transition regions 20
may have radii of curvature ranging from 1 to 25 millimeters. A preferred range for
the radius of curvature is from 1 to 10 millimeters. The radius of curvature is
measured at the outwardly facing surface of the first ply 22.
Referring to Figs. 2A-2B, the food container 10 comprises a multi-ply
laminate. Preferably the laminate comprises three plies, a first ply 22, a second ply

24, and a third ply 26 However, constructions of more than three plies are



16 spaced corrugations throughout, said corrugated | am nate having at | east
one snooth outer ply and an inner ply joined thereto, sai di4&eRssaR 2602
eonprising a wave flute corrugated nmedium said food container being

nmuhi - pl anar aid having first and second portions spaced apart in tl~e
Z-direction, said first and second por8ions bei ng connected by a conti nuous
transition region having a radius of curvature ofat least 5 mllineters. |
2. A nuf t i copteynplatedlambwithinntie séupei sfxhapres¥ntpinagitioanThafidt dhd eitd phies.
orthogonal thereto, said food container conprising at |east three plies
wher ei n sadZdl 26 aesthe Quthwarfbplies and fpae shexoppasitely disposedi and) euiwvardiyefagei ng t wo
snoot h out i i p r dd Jnner pl npri si ng
spaecrs besﬁﬁagégﬁzﬁée:@gggg?t? fﬂ? ';ra(i)?n Igﬁ%r‘b’%{)‘?ﬁ%’{ ﬂf%’%rﬁw cﬁj&f %ﬁt‘gﬁ%fthézﬁﬁ first
ply and saind thifd plespl2y2ei ng j oi ned w said spacers so that said first ply
and said thi rddﬁ.‘ry are di sposed on opposed faces of said food container in

sai d Z-directi orhe Bt alyr 3dand.ofardhaambndimentsndesanbed and llystratedaini thg i r st

and secon orti,ons. SPac apart in e - di iQ said first. and second
portions gﬁeq%ﬁﬁ’ thgﬁri"éétp@ds arg S@‘(?r?h‘nft}@ﬁﬁ%tr'gﬁslé?tcé%eﬁqg’eeﬁfe&{“dshﬁféog‘{;acers
bei ng sel gt gfladetl QfierebR iDQEY CRHRSILSI plg 28 nil Wl RkRiIr&d &F péduc@Rfipphgaey conb
spacers. 1 3. A nmufti-ply food container haring a eeatral region and a

per i pher alduriagiuss. 3y aweeth tthisrmeant tat dhedirstonbyr 32 andsthind plyi 36 alespl aced
fromsaid central. regiop in the T, d:recti,on. _said .central region and said
per 1 pher alaa0icaRcB o s i Phecx B ARG e o RGBT EE Buchrds ™"

t her cbet ween, \M‘}ﬁrtﬁ@ypng 220RHoWAURH Seddy RRDIVAI GMthé e&a&aum%vemgahéamgus of
curvature of at |cast mllenctcrs joins said central regioh and Said

per i pher al andegico prepaeitidnf sodge,ant. aT hethicdqiplé silowgs fonoomeenent pdlidag ofnd t wo )
inner plie rer ebecween, each of said aen pl i onprisir~u a, corrugated
medi um | e Fﬂ&’dec(ﬁ’ﬂéﬂ‘qﬁﬁ lgb’é@@?ﬁ%ﬁ“’rﬁﬂbt‘l“&n?ﬁei clg. SF;F ﬁ[ﬂ H{Y)&I dyd8irgont ai ner
accordi ng i i j3d i b S: €oN - sk 5. A
it 01 ply 025 Rkbe pHEl T oaia] PRRNgPInal PO Ik TR ST Lo o

i S concavgpretidea danithnnaif hoistky inipeodus eqtingisneficeaccor ding to C ai m 4 wherci ~
said central region is concave-shaped. ~ 7. A mufti-ply food container

havi ng an XY plHstseseid rly 24 &5 diseantipuopshi jotsd dn at lept ong ob thedystaonthivd - pl y

flood cont 4413, CATRIY RS 4 RS LAPAIY 0823, SENI A ohSaLPRne R flpor | Phery

bei ng spa apart 1 n'sal irealon fromsard‘'central region,

mul tiply fdiedtiennThe steond ply24i thereBy lideeaip| drasherdndulatiag nptshalosueaend pry,

and a third ply, said second ply beigg i nt erposed between said first ply
ql’

and 14 deTeBHER tadwanterposed brtwhen tedirst bhet amlthirdiply 34 rst ply and said
third ply are sgaced apaltbad Ham Sr?iﬁns Oérl‘eécnﬁgé&go%h‘?chgéeé Qles 3RL %Eélam rat €
)éccija ent Hly, ald secon :ily provi

bei ng adhesively joined"to an I'ng for

an air spasd thatWrRe 22124 in file Bldiredfich Sditd disbortiluitiey théréictwé@0d Fopnt ai ner
having first and second portions spaced apart in the 7rdirection by spacing

means) saiefagiplecithey seasad splp e gnayquedthprisspaciedesaphrspaders, swhich Xivaypbane, sai d
L5 PR B, 585, R ESARTR B D, R LASBY Rk e €01 o1
second ply 24 may also be semi-continuous, i.e., extending substantially throughout
one direction in the XY plane Honeycomb materials may also be used for the
second ply 24.
The spacers, honeycomb materials, etc. prevent the first and third plies 22, 26
from contacting each other throughout the entirety of the XY plane. Thus, the first
and third plies 22, 26 are only connected to one another at the locations where the
spacers join the first and third plies 22, 26. The spacers may be adhesively joined to
the oppositely disposed first and third plies 22, 26, heat sealed to the first and third

plies 22, 26, etc. depending upon the selection of the materials used for construction



| 8. A mlti-ply food container "having an XY plane and a Z-direction
orthogonal thereto, said nmulti-ply food container haying a|pgstSsaigght of

I 00-i 000 gr.anms per square nercy and conprising a periphery and a central
region, said periphery being spaced apart in said Z-direction fromsaid
cenoral region, said nmulti-ply food container conprising three plies) an
outer first ply, an iaberrtrediare secofd ply, and an outer third ply) said
second ply being interposed between said fcrsc ply and said third ply

wher eby sai df the pli¢s 38, 26and said third ply are spaced apart from each ocher,
said second ply praqviding for, an air space between sai¢ first p(y and said
third ply, said ?@gﬁia@bﬁlﬂ%fmrc%&ﬂ%g‘%@'ﬁ‘ﬁﬂ%ﬁ‘ ﬁfé&f‘%@egyﬁ?'ﬁé%‘%o'bf‘ﬁ ¥s) said
food cont ai ' irst . | APl

ZRdi oot or PELLHA RIS ATORuR AR g Do RAC Rk BP R 0! Bt ous
transition pEg6aindacormugasdrph2dishepdbeomderatThecoatugated pBa®4 ismolijdihed @t ers. |
9. Amlti-ply food container having an XY plane and a Z-direction,

ort hogonal #lhgpatiens 9athg quigr: plies| 27, géoh“‘c'(ﬁ‘ﬁ‘l"é‘i‘ M8y CPrANGatgNs SR LoMPrigieght of

| 00- 1000 gr per u Y . thd h i.e§) each
said ply of ag‘gghé go@&cg]n gﬁéegﬁ%cg?gaggggﬁ@s‘?‘\}}g?l??f)%%sﬁ%% %62) g{rﬁlgarg%saacgnt ply,
sai d food caobiglisnes ofia@vitraight apd paralielr In ands sectionttheltibs agy ba S-shaped, [gar i phery
bei ng spaced apart in said Z -direction fromsaid cetatra) region) said
central regF‘Hﬁe‘gcﬂTﬁWP%W@ havegrashericoafiguationknowipithgarkt | east one snooth
outer ply and angj. 1.Qi . sl dy |y . M Sy a
corrugat ed nedi uﬁélpa{sﬁg%%{c]eacr@aﬁ& aﬁ%@?@‘%gﬁ“n@" Ial'ssiﬂégir'%; sé,(':@%%plgr%lzlggns
spaced apar futefbéiRepeetirfdCtA particSiailyplefdried cdntgsed ardiuRDEdhiizes bl

connect ed b?{ a transition region having a radius of curvature of |-25

m | i met er stluteo A wavaflute cprygatedharedivrmthas aemugatignng? with Xecter serapensatsa

Z-diuection_orth |, t beretp). sai d l.ti-ply food cantainer. co i sing at
Ceast -t hr oRtals o paBine RandaP e Tots oYt piskhebmisr o R A TTinERIBLY | phery
and a centr glopbRIds MMichedé FhoRehdaRl G YivaBANY t1RPR G/ YaRRkiiosD 4 padicdlaiy ection
fromsaid central region, said central region conprising a con gaced

| ami nat e havommoatvaie flste conmgated otedivoubasrcoplugataomd 32 whiduapproxpingtejaoi ned

t hereto, sai.d inper Fqlﬁ%/ conprising a corrugated nedi um havi ng equal |y
spaced cor r &t gat 'oughout, said food container having first and second
pottiorts spacedTapabirupdled Miniddte ddeifilsin@all 8Rtdplids Bl 2aNdeSRGPMvOQr Li ONs
bei ng connected by a transition region having a radius of curvature of at

| east 5 ni | tomlnedt Basis. i, #0000y, INBOERAmA peAkquard ineskf * with aAfagis AfeigiB;

Y. Ay. A(S. AS?, A3(f, Af). Asfy. Af 2. A9f . A&y, CM . :
)éh{ v)cql gf:)] X] 851@a‘f’cﬁ’f’&)éfeaf%'aﬁqegf@aﬁ‘%’ah%‘&]Péaff'c'fs‘]'-cXﬁ*‘é‘ﬁt‘]}%&‘i’&%abeg]'B%{f'a%l] ca] ca]
ca] ca] ca] cajdpdseatk %@L&B@h%ﬂ&ﬂ%&@k&%’a present invention, it is to be recognized
I)"H & (()>*,, B-..00x2&46494677:: <{vql fa\'W ca] ca] caV] ca] ca] ca] ca] ca] ca]ca]c
a] ca] ca] ca] tavhwedasfreajonalftirte af safeples dpc24/| Xahoaiecthp dadiaaf cajcpjsal <=>y @
@aB9B, E[ EEEF3FzF, HXHHH-1 1 11 | KELWLYLNPWRSUU} X s ni d_ZL}; cal calcalca] calca]ca]c
a] ca] ca] ca] 4] ¢hjrassd aparh)and haung 4] sl Ry 2 aviugh sab ;OCQFE%{]’ éﬁ% @&PE’&‘}Eca] calc
al Uu&Vv* WV} (Y&Jd]g\l # “ebe hhhi ; j xkkl On?pup) r 9r ;
rtvx{, {/{}xsni d_ﬁ c|cal ca] ca] ca] ca] ca]ca] ca]ca]ca] ca]ca]ca]ca]ca]ca]ca]ca]c
a] ca] ca] ca] ca] cajraalfeéd coh@iee apcmhg dk fahaed by Iprddiding a multi-ply blank as
~a~r[! g0 *&6FI (| ) @w nmhc”~Y] ] ca] cal ca] _cg&ca] cal ca] ca] ca] ca] cal ca] ca] ca]ca]c
a] ca] ca] ca] descobgdaliova] ddEdagldFxcbipelaiscisfaraned ot af taplene by MasrmPiatstsni d_ 7] |
caJca]calcalca calcalcalc calcal calca C a] ca] ca
} ca} ca} ca} 03% E?a‘}’%lgh%‘hé'! gf%ﬂ‘fg]r %&Tﬂ%ﬁ %ﬂp\a}%ﬁ %%%‘%ﬁ@ﬁ@g]%@f'@%] tglé]%%]éf c!at] c!at] c
a] ca] ca] ca] gid aahfedldmdtrinaPioedlcentanrl takheaiinst fed 6RIrs] BatmaY]332)52a] caV] ca

'moXhkr 7Nk{ 4m} ] n{vql gb] X] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]c
a] ca] ca] ca] sajaiappa) 2% t8cty Selflengeca¥PPE.aPtajsoed dmgCi2R, 1960%oh@arsHn.3 f 10%

h& ()-910% h& ()-S.10% h& ((%- % 10% h& () :5&10% h&, ()-M @Q0Q%h& ()-M aB7
10 h/- 10% H&3é,)4_34 IS_St_iLg% g ,)1_86/2. g_cgé_al_r@%,r}),}.pé, 4_|§su$6§}§%glgl_86@ Bt md
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reference.

The mating platens work by deforming the multi-ply blank out of its XY plane
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and in the Z-direction. The platens both clamp the blank and deform it in the Z-
direction. Preferably, the blank is lightly clamped at its edge 18, corresponding to the
periphery 16 of the food container 10. As the platens engage and deform the multi-
ply blank in the Z-direction, the periphery 16 slips through the platens, due to the
aforementioned light clamping force. Such slippage allows for Z-direction deflection
in the blank, thereby preventing the blank from undue strain.

Importantly, in the process according to the present invention of making the
food container 10, the mating platens deform the blank in the Z-direcfion, without the
addition of moisture. The addition of moisture, beyond that present in the ambient,
tends to produce tearing on the tenston side of the blank during deformation in the Z-
direction  Therefore, it is preferred that the process according to the present
invention be carried out in the absence of added moisture - contrary to the teachings
of the prior art, as illustrated, for example, by the aforementioned U.S. Patent
5,557,989 issued to Neary.

The clearances between the mating platens may be“provided such that there
are no compressive loads applied to the central region 14 of the food container 10
However, the periphery 16 and other portions of the food container 10 may undergo
compressive loading, particularly ecc‘entric compressive loading, for deformation and
strength.

Referring to Fig. 3, if desired, the mating platens may be shimmed to prevent
undue compression of the blank. The shims selectively provide compression to
regions of the blank registered with the shims and prevent undue compression to
other portions of the blank. If the second ply 24 has directional properties, as occurs
with corrugated materials, the shims 50 may be eccentrically arranged in an azimuthal
pattern which accommodates the directional properties of the second ply 24.
Unexpectedly, the major axis of the shims 50 should be parallel to the major axis of
the corrugations of the second ply 24.

This arrangement provides for more compression of the portions of the
periphery 16 subtended by the shims than of the central region [4. Thus, the central
region 14 will be thicker than the subtended portions of the periphery 16

The shims 50 may have a thickness ranging from about 25 to about 75

10z 10z
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The shims 50 may be disposed on sectors of a round food containers 10 The
sectors may subtend an arc of 60° to 120° and preferably about 90°, or one
quadrant, of a round food container 10. If such an arrangement is selected, the shims
50 are diametrically opposed.

In a still more preferred embodiment, the platens of the mold are provided
with eccentric sidewall clearances. The sidewall clearances perpendicular to the ribs
of the corrugations 32 are greater than the sidewall clearances parallel to the ribs of
the corrugations 32. Again, the eccentricity may continuously and gradually vary
between adjacent 90° quadrants of the mold platens for a round food container 10.
For the embodiments described herein, with a three ply laminate corrugated material
having a basis weight of 100 to 1,000 grams per square meter, the clearances may
vary from a minimum of about 0.01 to about 0.05 inches t0~a maximum of about 0.03
to about 0.09 inches.

If desired, the laminate forming the food container 10 may be sealed By
“sealed” it is meant that the space between the first and third plies 22, 26 1s enclosed
at the edge 18 of the food container 10. Sealing the laminate prevents or reduces
convective currents between the first and third plies 22, 26. By preventing or
reducing convective currents, thermal losses are reduced and the thermal insulting
capability of the food container 10 is improved by sealing the edge 18 Additionally,
depending upon the materials used for sealing, the strength and nigidity of the food
container 10 may be improved. Furthermore, sealing the edge 18 of the food
container 10 will likely improve its aesthetic appearance and hygiene

Sealing the edge 18 of the food container 10 may be accomplished by adding
a separate strip of material and adhesively joining it to the edge 18, by crimping the
first and third plies 22, 26 together at the edge 18, by dipping the edge 18 in wax,
painting a thick paint onto the edge 18, or using other known filler and sealer

materials applied in any suitable manner.
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same process which deforms the blank into the multi-ply food container 10. This
process provides the dual functionality of joining the plies 22, 24, 26 and deforming
the multi-ply food container 10 in the Z-direction in a single operation.

Such a process may be accomplished as follows. The second ply 24 may have
adhesive applied to those portions of the second ply 24 which contact the first and
third plies 22, 26. For example, if a corrugated material is selected for the second ply
24, the crests of the nibs of the corrugations 32 may be adhesively coated. Adhesive
may be applied to the crests of the ribs of the corrugations 32 by printing, as is well
known in the art. Of course, it is not necessary that each corrugation 32 have )
adhesive applied thereto. For example, just alternate corrugations 32 or peripheral
corrugations 32 could be adhesively coated, depending upon the lamination strength
needed for the desired end use. Alternatively, the inner surfaces of the first and third
plies 22, 26 may be adhesively coated. Suitable adhesives include pressure sensitive
and starch based adhesives

In an alternative embodiment, the inner surfaces of the first and third plies 22,
26 or, alternatively, the crest of the ribs of the corrugations 32 of the second ply 24
may be coated with a polymeric film. The first, second and third plies 22, 24, 26 are
then joined together by heat sealing.

The three plies 22, 24, 26 are then compressed by the platens, as described
above. The compression from the platens both joins the three plies 22, 24, 26
togthether and deforms the resulting laminate into a multi-ply food container 10.
Alternatively, it may not be necessary to provide a separate adhesive to join the three
plies 22, 24, 26 together. Prophetically, autogenious bonding or edge crimping may
be used.

Alternatively, the first or third ply 22, 26 may be provided separately from the
other two plies. The other two plies are joined together as provided The three plies
22, 24, 26 are then compressed by the platens and at the same time all three plies 22,

24, 26 are joined together.
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two corrugated plies interposed therebetween may be utilized. Such an arrangement
provides a thicker food container 10 than three comparable plies 22, 24, 26. If such
an arrangement is selected, it is not necessary that the corrugations 32 of the two
corrugated plies i)e identical. The corrugations may be differently sized.

Different corrugated plies may have straight and/or wave flutes in the
corrugations. Alternatively, the intermediate plies which space apart the smooth plies
can be a combination of corrugated materials, honeycomb, discrete spacers, etc.

Various other configurations will be recognizable to one of ordinary skill in the art.
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I A multi-ply food container having an XY plane and a Z-direction orthogonal thereto,
said multi-ply food container comprising a periphery and a central region, said periphery and said
central region each having a thickness, said entire periphery being spaced apart in said Z-direction
from said central region, said thickness throughout said central region beir{g greatec than the thickness
of said periphery, said multi-ply food container comprising a laminate, said laminate consisting of
three plies, a first ply, a second ply and a third ply, said second ply being interposed berween said first
ply and said thid ply, whereby said first ply and said third ply are spaced apart from each other, said

second ply providing for an air space between said first ply and said third ply, said laminate having a

()-Y'S10%&' ()- 10UU 10UU} ~a~rdEH7 10UU4 odtoBERYSs () -

10m
()-

basis weight of 100-1000 grams pcr square meter, said food container being multi-planar and having -

first and second portions spaced apart in the Z-dicection, said first and second portons being

connected by a continuous transition region.

2. A multi-ply food container having an XY plane and a Z-direction arthogonal thereto,
consisting of three plies, said food container comprising a periphery and a ceatral region, said entire
periphery being spaced apart in the Z-direction from said cenwal region, said periphery and said
central region each having a thickness, said entirc central region having a greater thickness than said
periphery and comprising a corrugated laminate, said corrugated laminate having one smooth outer
ply and one inner ply joined thereto, said inner ply comprising a corrugated medium having equally
spaced corrugations throughout, said food container being multi-planar and having first and second

portions spaced apart in the Z-direction, said first and second portians being connected by a

continuous transition region.

3. A multi-ply food container having an XY planc aad a Z-direction orthagonal thereto,
said food container comprising at least three plies, cach said ply being adhesively joined to an
adjacent ply wherein said food container comprises a laminate, said laminate forming a central region
of said food conuiner spaced apart in the Z-direction from the entirety of a circumjacent periphery,
said entire central region being thicker than said periphery, said central region having two smooth
outer plies and an inner ply therebetween, said inner ply comprising spacers, said spacers being
equally spaced apart from one another throughout said XY plane, said first ply and said third ply
being joined 1o said spacers so that said first ply and said third ply are disposed on opposed faces of
said food container in said Z-direction, said food container being multi-planar and having first and

second portions spaced apart in the Z-dircction, said first and second portions being connected by a

continuous transition region.
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4. A multi-ply food container having at least four plies disposed in face-to-face
relationship to provide a plurality of at least two inner plies between two outer plics (o thereby form 2
laminate having a basis weight of 100-1000 grams per square meter, said plurality of inner plies each
being cortugated and spacing said two outer plies apart from each other with corrugations, 2 central
region and a peripheral region adjaceat thereto, said eatire central region being thicker than said
peripheral region, said entire peripheral region being displaced from said central region i the Z-
direction, said ceatral region and said periphecal region being joined 10 one another without fold lines

therebetween, whereby a continuous transition joins said central region and said peripheral region.

5. A multiply food container according to Claims I, 2, 3 wherein said continuous

transition region is free of fold lines, scores, cuts or perfarations.

6. A muld-ply food conainer aacording to Claim | wherein said secoad ply compriscs a

cortugated medium.

7. A malti-ply food container according to Claim 6 wherein said second ply comprises a

wave flute comugated mcdium.

8. A muld-ply food container accarding to Claitn 4 whereia each said inner ply

comprises a corrugated medium, so that said inner plies comprise first and second conrugated media

9. A multi-ply food coatainer according to Claim 8 wherein aid first corrugated

medium and said second comrugated mediuat have differcnt sized corrugations.

t0. A mula-ply food contatacr haviag an XY planc and a Z-dircction orthogonal thereto,
said multi-ply food coatainer comprising three plics, a ficst ply, a sccond ply and a thicd ply, said three
plies being disposed in a laminate having a basis weight of 100-1000 grams per square meter,
whereby said second ply is interposed between said fisst ply and said third ply, whereby said first ply
and said third ply are spaced apart fram each ather, said second ply providing for an air space between
said first ply and said third ply, said food container being multi-planar and having first and second
portions spaced apart in the Z-direction, said first and second portions being connecied by a
continuous transition region haviag a radius of curvawre of 1 wo 25 millimeters, said food conmincr
having a periphery defined by aa edge, said edge of said food container being sealed whereby said air
space between said first ply and said third ply is enclosed at the edge of the food container.

{1. A multi-ply food container having an XY plane and a Z-direction orthagonal thereto,

compuising at least three plies, said food confainer comprising a corrugated laminate having equally
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spaced corrugations thecoughoug, said cormugated laminate having at least one smooth outer ply and an
inner ply joined thereto, said inner ply comprising a wave flute cougated medium. said food
container being multi-planar and having first and second portions spaced apart in the Z-direction, said
first and second poctions being connected by a continuous travsition region having a radius of

- curvature of at least 5 millimeters.

2. A multi-ply food container having an XY plane and a Z-direction orthogonal thereto,
said food container comprising at least three plies wherein said food container comprises a laminate,
said laminate having two smooth outer plies and an ianer ply therebetween, said inner ply comprising
spaccrs being spaced apart from one another in said XY plane, said first ply and said thied ply being
joined to said spacers so that said first ply and said third ply are dispased on opposed faces of said
food container in said Z-direction, said food contaiacr being multi-planar and having first and second
portions spaced apatt in the Z-direction, said first and second portions being connected by a
continuous transition region, said spacers being selected from the group consisting of discrete spacers

and honeycomb spacers.

3. A multi-ply food container having a central region and a peripheral region adjacent
thereto, said peripheral region being displaced from said central region in the Z-direction, said central
region and said peripheral region being joined to one anather without fold lines therchetweenq,
whereby a continuous transition region having a radius of curvature of at least § millimeters joins said
central region and said peripheral region, said food container comprising two outer plies and two

inner plics therebetween, each of said inner plies comprising a corrugated medium having equally

spaced corrugations.

t4, A multi-ply food container according to Claim 1 wherein said central region is

concave-shaped.

1S. A muldply food container according to Claim 2 wherein said central region is

concave-shaped.

6. A wult-ply food continer according to Claim 4 whercin said central region is

concave-shaped.

{7. A mult-ply food container having an XY planc and a Z-direction orthogonal thercro,
said multi-ply food container comprising a periphiery and a central region, said periphery being spaced
apart i-n said Z-dlrection from said central region, said multi-ply food container comprising three plies,
a first ply, a second ply, and a thicd ply, said sccoad ply being iaterposed betweca said first ply and
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plane, said first and second portions being connccted by a continuous transition region having a radius

of curvature of 1-25 millimerers.

{8 A multi-ply food conmainer having an XY plane and a Z-direction orthogonal thereto,
said multi-ply food container having a basis weight of 100-1000 grams per square meter and
comprising a periphery and a central region, said periphery being spaced apatt in said Z-direction
from said central region, said multi-ply food container comprising three plies, an outer first ply, an
intermediate sccond ply, and an outer third ply, said second ply being interposed between said first
ply and said third ply whereby said first ply and said third ply are spaced apart from each other, said
second ply providing for an air space between said first ply and said third ply, said food coataincr

- having no intennediate synthetic plies, said food container having first and second portions spaced
apart in the Z-direction, said first and second portions being connected by a continuous transition

region having a radius of curvature of at least 5§ millimerers.

19. A multi-ply food container having an XY plane and a Z-direction orthogonal thereto,
said multiply food conwiner having a basis weight of 100-1000 grams per square meter and
comprising at least three plies, each said ply of said food container being adhesively joined to an
adjacent ply, said food container having a periphery and a central region, said periphery being spaced

+ apart in said Z-direction from said central region, said centeal region comprising a corrugated Jaminate
having at least one smoath outer ply and an inner ply joined thereto, said inner ply comprising a
corrugated medium, said food continer having first and second portions spaced apart in the Z-
direction, said first and second portions being connccted by a transition region having a radius of

curvature of 1-25 millimeters.

20. A multi-ply food container having an XY plane and a Z-direction orthogonal thereto,
said multi-ply food container comprising at least three cellulosic plies and no synthetic plies and
having a periphery and a centeal region, said periphery being spaced apart in said Z-ditection from
said ceatral region, said ccntal region comprising a corrugated laminate having at least onc s;rlooth
outer ply and an inner ply joined thereto, said inner ply comprsing a comrugated medium having
equally spaced corrugations throughout, said food container having first and second portions spaced
apart in the Z~direction, said first and sccond portions being connected by a taasition region having a

radius of curvature of at least 5 millimeters.



