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‘Selectively Reinforced Mufti-Ply Food Container This invention relates to
food containers and nore particularly to mufti-ply food cgygai, $003
Backgr oundv@p0/i1382 | nventi on Di sposabl e food containers are mﬁbs w0 1 N
the art. Disposable food containers include comon paper plates, bow s)
clamshells, trays, etc. The art has paid considerable attention to naking,
nol di ng, and deform ng these food containers out of a sing| |l ane. In this
latter process a blank is provided. Tha blank is inserted ,ﬂ@ﬂ"ﬂ”@l‘"ﬂﬂﬁ“ﬂng

pl atens and pressed. The periphery of the blank may have r S.
The radi al grooves provide for accunul ation of the materi al defieorssred by t he
pl atens. Exenplary art includes U S. Patents 3,033,434) issued May 8, 1962
to Carson; 4,026,458, issued May 31, 1977 to Morris et al., the disclosures
of which are incorpoSalextivety RiginforcedMutinPty Féo8oAldiher ssued August 19,
1986 to Marx et al.; 4,609)140, issued Septenber 2) 1986 to van Handel et
al.; 4,721,500, issued Jan. 26, 1988 to van Handel et al.; 5,230,939,

i ssued July 27, 1993 to Baum and 5, 326,020, issued July 5, 1994 to
Cheshire et al. The blanks are typically conprised of paperboard, and nore
particularly a single sheet of paperboard, as illustrated in the

af orenenti oned patents. A single sheet of paperboard is utilized due to the
belief that to deformthe blank out of its plane the blank nust be thin and
of a single ply. The paperboard, or other material used for the blank, is
typically substantially honbgeneous, as illustrated WO 00/12392 2 10
February 2003 Fid/indetidrofsisteBtto Yo&d doatginerstan@ mdiOparisurdlydamulitply1988
to Marx apodlcontdinkéss. bel i eved that honogeneity aids in the radially
symmetric deformation of round food containers, such as plates and bow s.
However) these attenpts in the art suffer from several drawbacks. As

illustrated by the t hor a attenpts to inprove the rigidity and
stabilitmgbgbﬁé%ﬁ!‘fﬁ::%, the prior art attenpts do not provide

food containers of sufficient strength. This lack of strength leads to
spillage of food when the food container becones overl oaded, or,
al t er nat i vel y,Dispdseéblectoost camtainerseaaranwelhtknowr dodise \art. c lDisposatde foaded on

the food container at . a given tine. There have been several attenpts in the
art to') GReERids ey PR pIFSS BT B eTR oG 1 o f oo
contai ners hamd@rehP9 paRNMtYMiteradld hBnk6n to thaRAGSIIdIHG ahhy defémming! v of
and circunjacent the bottomwall, and a rim di sposéd radially outwardly of

and ci r cdhpse dood t¢antainges \ouit |of aa singievpiane. t e thistiatteo pdocsast ai blank @i t h
d ified regi i Ld I b tt ted in,th )

L Kow se PrESREd nare bl s ititiec Bitestt halid ilmiene, ~B8 0 8sSr ey The
ext endi nohdreR) Y the bR mitly WA rRBal §Rdvesd! THE radid] aFcbveRoovidaUfdt

attenpts in'the art are alleged to provide resistance t0o bending throughout
t he enti raccsmulatiom ©f thelmaterial ideforoied byrthet platgns &xemplsry adtincludes

45505 o, % 18 Rl B R0 A0 P

relative jgy tsh,emprts Mbrrish& 100tk BRRIGYAES of Wiidh BRIIRBrPAIaIRARErdIN By
section nodulus of the side wall/rimand thereby structurally increaseé

t hei r st ireferensews 006496 cdasiidd Amgush.19THEBE tosMare £t (a).; #.6RBd40nisshedar t
to i th i,9i di f t | i f. the, f.ood i

this s roeptpBerh THEY teovart bierBeBhnhes. B Guiptuid 88 26 T9 BSvep™®
deposi teqﬁaffdgtéteél.;?égmw, sdudRy gt_ﬁlz 28 eg8ltd Badny: 43dN9)32600008%sued

cont ai ners. e such attenpt uses single face corrugated materials, as
i |'1ustratdhdy by18046to GHEANre&d al.ssued Nov. 26, 1986 to Neary. Neary

know ed he | t h t b b t t tisfact
i Lary  const THE bSR3 WBIIN B TaRSAE BB R B PEAJTON PENTAHIAT fo
ol i es. BulindlBainbet of BaBbHiai 05 HASRal inRbbierRbitisriidpalehts. | AingIaN 2!

portion of a cont ai ner.
sheet of paperboard is utilized due to the belief that to deform the blank out of its

plane the blank must be thin and of a single ply. The paperboard, or other
material used for the blank, is typically substantially homogeneous, as illustrated

AR
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WO QD/ 12392 3 Brief Description of the Drawings 10 ~~f~9~ i s o Fig. 1 is a
‘top plan view of a food container according to the present 5 invention
shown partially in cutaway. Fig. 2 is a vertical sectionajoprdbpvaryabEn al ong
the line 2WRoofi2PRg. 1. Fig. 3 is a top plan view of the shipgg/ussetssh t he
present invention superinposed on a food container, the food contai ner

bei ng shown partially in cutaway to expgse the corrugations of the second
ply. so Summary of the invention The invention conprises a mufti-food
contai ner having an XY plane and a Z-direction orthogonal thereto. The food
container conprises a first portion and a ~ 5 second portion. The first and
second pobyilhSs RatenspARdMSpissuedniarh@6Z 188BdotMarx etrak ftiis delipved that

' | ies.than th d tion. Th d t]
ci rcums.cr NBEOBRDSHY Aids e oAt YR TE e AR oM G B tkind sk qnaers
portion Wagsh hﬁ?é@g%mmsner is in a horizontal, in use position. The

first portion y conprise the central region of the food container. 20 The
second port i ohionweverptipeses attemptpdni fhiecast sdffer frood sevatali drawbasksor disng t o

h ' ' e i i.d fti-nply food
cont ai ner tees K 55 TPt0E ShHemettitpdmArare TR FagUNarnd Rty ofBR:
food cont glie&omiaiers, tﬁ}gzbéﬁﬂ}dé}'[ AttERIDt8E Y pPoVREE FROE EYntafridrd df Qeficient

container conprising a first portion and a second portion spaced fromthe
first porstrengthn This [Zckliof strength) leads o epilkagiedoff foodt wien the fioeth dostainer

second pogtion conprisi cellul osi.c plies, wherejn.sajd secon tion
consi st o eﬁo@Pﬁg?\éeri%‘fe%mgls aEtP{f,‘atQ’z?Fyd HQ%){ Cﬁ&?h?ﬁﬁ m]gmcg.{rﬁﬁﬁﬁo Splies
than sai dytfgPBsh BRIJIACE o dhe fGSE eaftaRRYrldh algicen GHiEsCT i bing said first
portion and belng el'evated relative to said first portion when said food

cont ai ner is Theee havemenasevesal pivainptsoim, theuart to impreve thesdgidity gf auchon
defines sai eriphery of said fo&%ﬁfont ai_ner Q. Februgr

d .3 2003
Accor di ngi?l"'lclﬁj E?lrr“la Sa &(qua&pplph %%'gﬁt"‘e."%\})@}ﬁ‘{‘ﬂg%, _OFHE} ¥ sgﬁr“g‘?/?"(?é‘d a
mul ti - pl Yg];s%iggeggggéﬂ%lgﬁbumﬂdw ANad Afctinfasent thel tatlodstwam 8hé haoemal

t heret o, tainer conprising a first portion and a second
portion sgdispededrradiallyeodtivasdlypefr and ircumjanent-theliside walhares khawndodthe

[ bei d f -pl,i h pl i Si [ I
Com auar eat b Eat e RS et daRs i Rds P EnavE KR Gl ified.
medi um of jS@Hedadt] mﬂievﬂ?é. é&@laﬁm@@ hﬁanbl{ﬂ-ﬁ{sﬁﬂadT@iﬁﬁtﬁﬁﬂe@énmiy%pﬁ%é@ﬂﬁgwr% are

juxtaposkd in face to face relationshi'p whereby said corrugated nedi a of
sai d firsextendingraigiy through iaesulareparticnedf thegimmre knoyedr §uelh atteraptsi n

another 26 At APSAPRET VBRI ahdF i SR LRS! oBlt 0o
I ﬁgdf ::;32: atr0efur6 OMMUidtFEtNG 6F duchshttémpts ae B8l PRats aeend, 08, 49® issspdcsdy.f r om
19, 1986 to Marx et al. and 4,609,140 issued Sept. 2, 1986 to Van Handel et al.

But, the side walls/rims are usually angled relative to the plane of the food
container. Such éngles increase the section modulus of the side wall/rim and
thereby structurally increase their stiffness without densification. There is clearly
a need in the art to increase the rigidity of the planar portion of the food
container, as this is the portion of the food container onto which food is typically
deposited.

Another attempt in the art uses muiti-ply laminate food containers. One
such attempt uses single face corrugated materials, as illustrated by U.S.
5,577,989 issued Nov. 26, 1986 to Neary. Neary acknowledges the industry has
not been able to create a satisfactory unitary construction by stamping
corrugated paperboard of more than two plies. But Neary's construction does

not selectively reinforce the planar portion of a food container.



portion in the Z-direction, said food container conprising a first ply, a

. second ply, and a third ply, said first, second and third plies bei ng
joined in f ce relationship wherein sai d second %) r4098S a
singl e faceaﬁgrrug%?ed laminate and is internmediate said f?ﬁ?@gg@vmand sai d
third ply, said second portion of said Bood cont ai ner being substantially
free of said second ply, said third ply and said first ply being
coextensive of each other. Detail ed Description of the Drawings Referring
to Figs. 1-2, the food container 10 according to the present 2s invention
may conprise a plate, a bow, a tray, a clamshell, or any other

configurati Bun i i th rt. The food container 10 conprises a central
regi on 14 aEﬁﬂg—@?ﬁéeHP&é@éﬁQE%ﬁ#HHE%y 16. The central region 14 and

peri phery 16 are disposed in two different planes. The central region
defines the XY Iane of the food container 30 10. The Z-direction of the
food contai ner Mg 1% i aploppeiaa; vew 0f ?chP‘F‘né;OK‘ra"be'aﬁ%corqﬁ@ othe eeaseat ner 10

Wi | | necgssg{\,’bhgomgwﬁ”@ﬂ Al Int d@sw&yEgi on 20 from the central WO 001 12392
4 10 February 2003 PCT/US99/°19860 region 14 to the periphery 16. The
periphery 16 i sFigpdded vapieat sectionalivirw takar alangrtbgiion 21406 gt he Z- di recti on.

I n normal use, e [ r qi t i on
14. The central a|(?"egaloggn aogc% %ﬂ%ﬁ thf%voé)g tﬁgd?tg'?lrglgéée%g i Q?é nﬁgg%“f {nr@é ‘ﬁgm on
of the foodsaperireposed dda londemnmnert e foodi givdaiped Beiof) shoevrf padialfyitt ai ner
10 defi nes 0 rtion nt ai.n 10. The food container 10
conpri ses a?U%g%g{EgFmgoqu ﬁ?‘ s°°"85??°r Sh%/ eacf?&‘dé)?%econd ply 24. The second
ply 24 it6 smaller than the first ply 22, so that at |east part of the food

cont ai ner 1g is free fromthe second pIy 24. The second ply 24 and first
ply 22 may nvepts to be recognized that in alternative

enbodi nents (not shown) the food container 10 may conprise three or nore
plies. It is not necessary that either the central region 14 or the
periphery 16 belfginvention compFigesky mylthfirodogordainer AaYIQa @ak¥rplane and aon| y

necessary { baliceblin 6ffibGdHal RAHEN The BXhilcddiSinBFEdRRRaL alﬁspﬁo,ﬁaﬁ%ﬁg Apar t
in the Z-direction. For™ exa having a general |y concave shaped
bott om Wh | | seeonslypodione fTbenF@b anidt ﬁeqoné mrtge‘ﬁtare rRRaged oapartrhe the i+ ecti on
di stance fr t regi en while the
food cont ai ﬁ@&@g b@teifﬁgelﬁﬁ(gr{ggﬁngﬁésemﬁ%rgﬂ%%magntggasgp()&ﬁ%é{“?ﬁnt al

posi tion) to thEhe secend fpmctiornomayheirquerscpbe rtie ]fB'stapotttlbe amd drer ehkvatedt o the

Z-direction th 19 o he food, cont aine i

Gont e at _ardaenie: thed first Hoctaly el the A4 shRtainlr & 15" pRiottyl g Ui,

depth is tapesiti‘ie Thefirgpeftioashay coinpfisd iherceditral &gl ofTthe fb@djadmamea.nd

shape of thgg geri hery 16 are defj ned %ﬁé‘h}e efd%ﬁ:@%S of .the food contai ner
1t P8 tdheaes i9R ay cemanse g Bhe ONANSfe proportions of

the peri phery 16 and central region 14 of the food container 10 wll vary

according t me{oa(():nte &Poﬁq%pk&hﬁﬂ%QOHQ&r@fs pEMeﬁ@del@@mmbmer 10.

Wiile a rou conta?a‘l; ner lustrated in FI% one of ordinary
skill wilt b@mﬂgﬂlhzangmmmiwemd@@bilwcmw@oml hsa&%fOf’%od cont ai ner 10
may be sel ected f use, W t e ention and the invention is not
so limted. “ ?f%‘?'?"gﬂf‘gﬁB?‘e“dg aﬁgg&{bﬁsﬁ ‘Q’E’B és?%uar es, rect angl es, ovals,
various pol %518 fsod cﬁﬁt@mer'l'dmﬁ\phemg afmpmtlnemdlﬂcau@mom%\gmcﬁ ﬁﬁ@t B¢ esent

or ovi des 1 of REPRITHA G THisnoion o[ b ok sl sohdpdiib erl al vl b

comprising cellulosic plies, wherein said second portion consist of a single thickness

ply,
said first portion comprising more plies than said second portion, said second portion

circumscribing said first portion and being elevated relative to said first portion when
said food container is in a horizontal use position, such that said second portion

defines said periphery of said food container.



5 10 February 2003 PCTI US99/ 19860 storing, cooking) dispensing and eating
‘foods therefrom The food container 10 may be made of cellul ose, such as
solid bl eached sul fite paperboard and various types of L her
including recycled fibers. Alternativgliy, suitabl.e rigigqgg?%#@§X209%w t he
food container 10 include foam plastic and other synthetic materials) and
alumnumfoil. One of ordinary skill will recognize that it is not
necessary that the first ply 22 and second ply 24 be nade of identical

materials. The first ply 22 needs to be sanitary_ and preferabl
aest het i cArgoydipe dafurthgr awpectf thopresens invepHop vare lStl?T@V@@@:@W“pPR)/( 24 is not

so limt s ; L i ng
properti :lgog-égﬁgﬁ\gf ﬂ?\gﬁ%ﬁﬁﬁlﬁa@gg?:He?%,@ﬁbor{g{hooﬁt)fr\é?gérg%o, %ﬂg%pﬁ es 22, 24
may be t retaigendomprisingenfirek rartien and 2 secanyd peglionspaedd fremdbmfiish the art. | f
only one 24 4 S 1T f r ¥ Lin S the second
ply 24. %Mgrﬁ%éﬁ%%pﬁg;éc}nghhga;& a\(;é;gr‘t.rﬁ:aﬁééggggm‘sat(%e(ﬁfé‘tﬁélsﬁéa%gaé%b?hq second
ply 24 treamprsing & sinpledacs gasrugateddeminiatyy hewagl g cappoated megliunmevhieseid

cont ai ner i ; W poxy or
ther SyrioeyyaLSRRH ofiekd ikt fly ok Sic COried MofibGd %ﬁ“ﬁr

al t er nat i RlRte jusiappesd ipifgcetp faceretatipnsiip whereby gaidreorigated madiaioli th 1 gni n
as 15 el daikfiRitind Baili S8cHd plich brehédiePogBipBRT ent Lo one of ordinary skitl
that various ot her neans may be used to~strengthen one or nore of the plies
22, 24 as is well known in the art. For exanple, radial re-enforcing ribs
(not showAgcarding be aggip hnathert aspédt ef thegeessndiavaftionhthefeds gravudedad melti- 10 and
joined to the first ply 22. h reinforging,.ribs wll distribute |oads
bl ed rRlk oo isnindtohvBR vk Pt B A nod Sedienpt Bolie Bibe 18707 ¢ e
f ood contfabdeonthiher ésmpridiegla &ilxd pertioh had beedormbpdridmspaca fiom tmeffirst- pl anar .

By mufti-planar,. it is ant. that different portions of the fopd container
10 e | Poifer e - iReGE Sl 08 friroSTehnd e FrCula s Pro B8t (he food
cont ai nerarida thirdtphye spidefrstihsecond antitidnd plies ibeinggjdined mdfadyrtd-faee cent ral regi on

14 and perjphery 16 of the foo ontai ner 10. The centragl .reqgion 14 and
per | pher y/eRoGTHR HBefRin e SRESTE Y CABPIRRS e rog darofta IS8 T ect i on,
t hus r endsrid is ghtedneediate daiddingtailynarid did thidtply, ghidrsa@tondsortion eitsaidbfvod,

typically ut not necessar.i | the. periphery 16 w |l be raise elative to
the o dRoriberding SRR thn 3R enRe B sl il phe it SR BRTRBC S
use. 10 Redmgedextatd3d@ dPeacnoMer. 19860 The food container 10 according to the
present invention has a convex side and a concave side. The concave side of
the food container 10 is that side which typically faces the user while in
use. The Datailaddes ton idfehé Madwdagsai ner 10 has the first ply 22 on the
outwardly oriented surface. Likew se, the convex side typically faces away
fromthe user in use and may rest upon a horizontal surface such as a
table. The co ' . th o} ' . Loyt ond
by 24 ont he FPTEEh gk o, Kt RoRlinela DoRedralngL 13 e ISR 24
may be | vemdiohonidye coniprivecaspidee,0h bowl, f@aehy; oat@aneishéf), ornghy other
parti cul arlf[ to the surface of the first ply 22 which is oriented towards
t he user CRAfigWratinr knowm Euthearher 10 is in its normal, in use position.

Thus) e 117 ShePRiod @inlnd: iy LORBSBELRLAREa BaBY 18°0 EoBrdiiBbeRfd

second plies pace rection fromthé Tir's rtion

3;1 tEehf mdplberyt afnerThh)ldeatzrgheegienOM mgft;javiphefy tﬂﬁs )afﬂaﬂsp@ﬁécﬁiingetwﬁo
iC as,.on a first y It st e recogni ze owever, that due to
manuf act Gﬂ"ﬁﬂsxbw&eﬁ SEF%@W‘V@' Feg'an 'Bﬁﬁﬁt‘ec??\?&ﬁ‘?ﬁ‘rﬁf the dpodicontainer et c.

the ggcong, Prie Z2diBtion of the food container 10 lies perpendicular to the XY plane.

The food container 10 will necessarily have a transition region 20 from the central



partially intercept the second portion of the food container 10. O ten)
‘differences in Z-direction elevation of the food container 10 will occur as
a function of the radial position within the food contai ngy rdtuari@oeyer .,

t he i nventw@Bg/iSe0t so limted. Differences in Z-directi 0”p8¥/?;¥@4/199£b may
occur as a function of circunferential position on the food contal ner 10
well. The present invention is not limjed to axisymmetric food containers
10 or food containers 10 which are synmetric about any particul ar pl ane.
The mufti-ply food container 10 may have at | east one continuous transition
region 20 between the different portions of the food container 10 which are
spaced apgigior M4 tHeh&paiibReky P6. Thket gsrishdry dlbyis speicedtdpans from tHeap@msali n
Zdirection~position may occur at or due to fold |ines) cuts, scores or
per f or at i region 14 ia the Zndirections eln nerenalpisen dee peripbery 16 iesaisedirelativertes or

f i hat , 4 h i1 b . i h
Food cont T8-esmiey reRiBfy L e, Contcary Balh, e 0GR g APUpALa (o
be any pofidt poRtidi®f AheSoacEdritaihed . e Llikewise] shérper .16 @f hae foban

continuous change in the Z-direction WO 00/12392 7 10 February 2003
PCT/ US99/ a@gsimes|1&\dafines. a rmecond postigroaf thenfoediganiainekf@d in the fi gures,

h in Z-di ' I ti - at t] { Ld '
and 3e a funct TBR BP0 AEnElfrLT0 BEfidtiedt o GRS hRY Hiis" 43R5t PRE APEGS T,
TRy be nesessa lyty. aVREBERIAd pIy De iasmat HarotheofirsiplyeR2 abo whitch lewstur s

when the food container 10 is formed with one or nore continuous transition
regi ons 2part @if dbe foad coatairersi isfree fiom the gecond ply 24pul e second &l 24and

gat hers, particul ar accumul ati on. pl eat i_n | al |€ |Qn,. are

cont enpl ag%l flgﬁtdp& %%I ey e 538888"8?:- t Ete%pp(%‘g)een%ﬁaoﬁ{ﬁ%qa(%& lgughgforiag'gf" s and
gat hers agMmbbdrhEms! fhot 'sHoWDIthe foodt Bentairdrsi0 irmay 'eghmise2threk or aedrer ast ,
cuts, scores and fold lines, are typically parallel to the transition

regi on 20plieSuch pleats and gathers are transverse to the transition region

20, and do not i . ol LS |0 : 4 pposed
upon the first ltg??;ai%;Qggﬁ%eﬁgﬁ%d%@n%atﬁée%%l (r:é obﬁsﬁépgﬁeﬁﬁ%ﬁ)ﬁ%&y ¢ B8

| ani nat e. pA¥MbEfRHe XiYhglaharargéreramyplareesitds dnbantcessarplthatiheacémtrait ply
22 and a second ply 24. However, constructions of npre than two plies are

cont enpl ategiomid and thenpenirheny dfebe spased @pagdithe irdifectinn. Taeexample.p) v

22 faces jhe user. d C | fAar i f the
first plybo9is iind X octiely Baodle shahaf BAIORAUAE LOHIE 1orlde Witltns,
surface. BresemPdhliention.s TREX-dirbstion Riistaintet frommy the battormcsurtanepiof ahey
continuous in the XY plane and is not rough to the touch. The second 24

i s subj aceantralegian 4¢ (takerowhilgthe Jeed rPntaipep0ngyingts paral Bqued aﬂgljﬁce

sl'i ppage generally horizontal position) to the top surface of the periphery 16 as the
referred as to the Z-direction depth 19 of the food container 10. If there are
different depths at different portions of the food container 10, the Z-direction
depth is taken as that greatest Z-direction distance.

The boundary and shape of the periphery 16 are defined by the edge 18
of the food container 10. It is to be recognized that the dimensions and relative
proportions of the periphery 16 and central region 14 of the food container 10 will
vary according to the exact size and intended 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 suitable shape and depth of food container 10 may be
selected for use with the present invention and the invention is not so limited.
Other suitable shapes include squares, rectangles, ovals, various polygons, etc.

The food container 10 according to the present invention may be made of
any rigid material, particularly a material which provides for the intended use of



during use. The first ply 22 allows for application and renoval of food
during eating, heating and other preparation, storage, etc. The second ply
24 allows for convenient holding of the food container 104jR.BRS; d@gnd,

| ap, on a W&blod23stc. The first ply 22 and/or second ply %49@%5‘3/;,2,%5 nt ed
or coated. Printing may provide indicia. The coating may provide a sanitary
or noi sture inpervious eating surface. Ehe second ply 24 is preferably

di scontinuously joined to the first ply 22, so that portions of the first
and second plies 22, 24 are spaced apart from each WO 00/12392 8 10
February 2003 PCT/ US99/ 19860 other in the Z-direction. This arrangenent

al | ows ai istoring, @obking, désdemisinggamdiieating [foodsi terafrofroamhecfibod damtaieer 10

| cast  ono Y PR Sf callibie Bubh 55 S BISgodst SuMplpEtioaband wioUzo
COMPr | Se5 (/beiOIcrUGRR0 b8, TRy Scllkls KB Aoiival. sdhdé fgil od

| ami nate conprises a corrugate olned to a relative ner
board. Thenaterialsgforetihenfotidicontainear 4@ sintludegfoanandiastiosamdii athealsyathedicel vy
are joined to.and spaced. apart. fromthe flat |iner board. The ribs and
troughs afRAtgfia nagg ’BWL“"?&?H'- paral l el but may be sinusoidal. In cross

section, the ri - S i i er
configuration Ig?‘?’maﬁ?rndqﬁ@ sﬁlf@ﬁl‘ég;: rggg‘gté gggf gzn? ﬁgﬁggg%sr%%ﬁ%tﬁpgggsﬁjﬁpt he
Fi br e Box 28zantbsetomy phead beomadeanf identi¢al\msterialg. oThedirst plo22 meelkito,

cor 1 ugat e SrRATER BB AIPEEeDY AesVietery piessnd folns Foittel: Folaveh Beai um
has corr ugakbmdpiy324 1 hbt Y8dinfiled: OTROBREbAG A 24! by bk BrRidert faf stiefldfh, Y

directions. This "arrangement provides the nate With properties
are nore irsalatingepuipesdtiesand nostredictiond Y directions. A particularly comon

flut t.ed di h (] 32 i.ch Qxi t
sinusoi dal pat {eeedy PRGN oG RIS e e TanBe ek AviTbreeatosding
flutes, Widdiefial GgNisSwel der?s% RRENSH PY BTEHIY Hhe mrﬁyégzrw@ueh g@ﬁie'a?‘fd? may

have a basis weight of 70 to 600 grans per square ter, wt asi s

wei ght of stresgthe prefergblymit jsethe pemoadnplye24belhey secondr plyd 24Whidye have
corrugated | am nate represents a, preferred ient of the present
ivent onnareared 1 rrth cBEGHRC R HRREoTR, Fbd R doRRGegvongRd
plies 22, pdAding I68ds appliéd & ter foaaeontaiabt 90shi p and which provide a food
container 10 able to receive and di spense food is suitable. The food

cont ai ner 10 mi@rbexampliesceitherpplyvdi ¢ anawrhe trrajed| with apoxie s pHed

251 wel PRl Bavte s T e oG b aPlrohautbr ap e Bl BB Bk " e
bl ank i nt 92a2uhnag bé treasidodimpregdaeivith Nighinl Bs 3§ evall kWi ah eide Rt UitS.
Patents 2,832,522 issued Apr. 29, 1958 to Schl anger; 2,997,927 issued Aug.

29, W0 0dl bezppagentdorns abesdinay skildhatigedeys olEs means maydae sskd to
3,095,134 el Bty AR08 MBI 20 21050 S WOENBIT TP e . 0 1
i ncor por alegemipie, eradidd yeepfartimgcibs (it shvwm gnay deeappliedrtls thy wefepsideng t he
multi-ply blank out of its XY . . _ ) ]
the food container 10 and joined to the first ply 22. Such reinforcing ribs will
distribute loads applied near the center of the food container 10 towards the
edge 18 of the food container 10.

] As noted above, the food container 10 is multi-planar. By multi-planar, it is
meant that different portions of the food container 10 lie in different planes. An
example of the multi-planarity of the food container 10 of the present invention is
illustrated by the central region 14 and periphéry 16 of the food container 10.
The central region 14 and periphery 16 of the food container 10 are spaced apart

) in the Z-direction, thus rendering the food container 10 multi-planar. As noted

above, typically, but not necessarily, the periphery 16 will be raised relative to the



plane and in the Z-direction. The platens both clanp the bl ank and deform
it in the Z-direction. Preferably, the blank is lightly clanped at its edge
18 by a draw ring, corresponding to the periphery 16 of tfﬁég@%gg@g ai ner
10. As the woatexss2 engage and deformthe multi-ply blank in pbBeus9ensseo
Z-direction, the periphery 16 slips through the platen draw ring, due to
the aforenentioned |ight clanping force.g Such slippage allows for
Z-direction deflection in the blank) thereby preventing the blank from
undue strain. Inportantly, in the process according to the present

i nvention of maeking the food container 10 when at least the first ply 22
conpri ses czencrarregyram dd white thet fepdtdomtainer hg iplnatsns deform the bl ank in the
Z-direction, ddltl n of noisture. The addition gf noi st ur e,

beyond that pr J@nfoc?‘% CPH "é%ﬂ rASCOFAAR L0 thepPEsRERE IRYEIIONGN8S & RRNY¥hsi on
side of 2R GHIY EohidVe 9akC ARtV dide HHAE 180d SBnidindi R0 fs ol fde O-
Therefore, 1t 1's pre erre hat process according to the present

i nventi on v&mclmetyplcady dates nhehasabwmeemonsaddé’dhennoscwaa side @it ther jodd t he
teachi ngs of th i, or as i]lustrated, r_ex

b or ermn OMAINET 20 hesBadirs! By 22 the oubterl aESRET sitace: tUkewise: the iy
22 conpri i st r{ ng
manuf act ur%gﬁv%rsggé 3?/@#"%5’? t?égﬁ‘%ol“lir\#{)dr); g—loﬁ*g%gécuoéﬁ?ugay%% Ef%?ln"bf\){ et h@p&W d

cl ear ancehadrebntatsutibee rsut:hra; eptahlené" heegonvexaijie of the faorhcomtainer Hérteas s

only mnimal,co rsswelo ding a I|e totecent re 4 of the
food cont Arafer @B.tﬁglﬁﬁ?‘)ﬁfi Msark ?Wefdé}ﬁ|§°'ﬂﬂa?&’f€388d|%tsem igly; the
necessary idh, Hhae

face-to- fastcegobglmlzg'ngﬁ?p. ’-ﬁb\%(\j/g% tﬁ?%é’ﬁggﬁ]gde%f% ?&g)e%?ﬁ%}dégo1r%aonr9$ of
t he food qanticilady td@hmrﬁm&emfgthec&sprp@eﬁﬁmhichaldlmgprﬂeqmowarw thef aser
formng foaod egtgnt ai occasi onal eccent, EI c conpressive | oading

for inmprovéy! PJP WGF?‘B%H?&@@H rhorma é%5 R9%E9N-10 10 February 2003
PCT/ US99/ 19860 'I'_T)ﬁfsertﬁg Nerst gmﬁxéh of thé s Pgesd:drﬁgmetrhﬁ) TRAY RSP rivee st

shi nmed to prevent undue conpression of the blank. The shins sel ective y
provi de ccsmoadspllea ax 24egSpased>fapartentthari<-drregilm foeulthe first tpoetiarhpfitheand

t t th t he bl t_pl
52 has. d A58 COREING: U B tiececond RATRaR o* e fpadbFemauida whidkdtasonpiay”
shims 30 rpy @ﬁ 22CERGE it e ye@dgrﬂi&?dhmne@ér afaMHLEd0 ARiNuPACUMAG Eiror,

acconmodat es e directional properties of the second ply 24. Unexpectedly,
t he naj or seléctivef reimforcament 50 asymnhetnbal dasignselete.othehseaend plyd4s mdy t he

corrugations,. [Thi enent .provi de nor e .co ssion of the
portions d?af{ﬂ!é/ 'BEWF %%%9&%@%8 {Oﬁg CscFﬂtﬂ'QnPﬂQn of the central
region 14. ThuspftéhedrRpéncds ir?%@i'ﬂeéﬂ%n\/\felévalﬂ@ntbﬂ mgarfoé@amrﬁéiﬂeﬁubt anpled
portions of the periphery 16. O course, since the central ggl on 14 has

nmore pli eDCRRr agA fumﬂonmi theragiak pgsitien ithin thefeed epataingic £0.milawexer,

4. The siff sy sirky FEHRR: KitereRRE T -oPiER SRy Btal PR iEdR oF ¥

percent, aaWurﬁﬁt@fnebﬁla;limuﬁh@wntuaD pbeitiof @ﬁrtﬁ@nfoodof:ohﬂamérhnoké@welpf THee
peri phery region of the blank prior to be deformed by the nBtI&? pl at ens.

The shins mesamylnvauaentts sof disaitad 4o @xswBetic tfﬁ@drcmtamess arhioqdhsi de

cont ai ner SRR T BRI 4re Sy MBS Sl P BRREMBrafIg %100 “ana

preferably abOUFh@Qnqul?”ﬁ:od&%ﬂfn@éiher of0 anagUREvé oad [6astt @neeicohfinudds such
an arrangenent is selected, the shinms 50 are dianetrically opposed. In a

still nor etrqm@m mpre RBdwtwean the iiffereat pesiops afithe fed captaineioll Whichwi t h

F b of Thender, gaftif a8z eEndh Miirhaiv R BRERoRF oMt e the
parall el td?rddﬂ@n rpd%mcm‘ nidyeocsurratastdumnso fild likgsi sutst lseomscenpeifordtipnsay
continuously and gradually vary between adjacent 90 quadrants of the nold

pl at ens fdP & planaicenssd the @bsenee Oi(fddF‘dﬂech It RERIES rInReITRfadiens sagans
e S0, ¢ o thtBstavaR o8I VAR BASrE Md WAREEN BRUAL (ddd UBNtMer™t PRRARadE! Ot

of 100 to per re neter e clearances may va

m ni mum ofjn ahe U-diteBflon.o /&b@ufersQﬁ)nsrdéTed toobe arWXpommumfthetmOSS-@eﬂth )
about 0.09 i nches. WO 00/12392 11 10 February 2003 PCT/ US99/ 19860
where there is an abrupt, rather than contindous change in the "Z-direction



In a still nore preferred enbodi ment, the platens of the nold are provided
‘Wi th eccentric sidewall clearances. The sidewall clearance which is
perpendicular to the ribs of the corrugations 32 is greatg§fgg ertj@%

si dewal | cWepooamses parallel to the ribs of the corrugations34; 9@88,4651, t he
eccentricity may continuously and gradually vary between adj acen% degree
guadrants of the platen nolds for a round food container i 0. For the
enbodi ments descri bed herein) a food container 10 having a single
corrugated | am nate periphery 16 with a basis weight of about 125 to. 275
grans per square neter, the platen clearances may vary froma m ni num of
about 0. OElevatiod. OR6r ihecémbodimentseblustratedfin dbve figufes) 2hangesd .if Adirectivas i n
the platen periphery region..In a preferred enbodinent, the food contai ner
10°my hadS RSty dich Epatingeth BARSHORGREITCANG 5 AU QEas Gidat ed
first ply it hi ed second ply 24 wth a conbi ned basis
wei ght of abgﬁpq%%ﬁgggéécg&g?g%@égg@'square nmeter with a platen cl earance
in the central It pgiydre netdssHdryfto@uocanumbdteOthe accumidation) .o dfateriahekichSuch

f ood t ai 10 d, hayij t [ 14 wWith,
i amoter _geouts e B REACEAnes, 10 o8 ores Wib.SF o HOTS PARIES N o
total di i ' i t t 6
otal dia %ftnoﬁcr;e@f@st be. qﬁ‘@ﬁtsltgrogéthtgl?sea é)gt-ﬁhﬁ{éédlﬁr%ls%%rggé? I

i nches and prefer at |l east a I nc a corru amnate is
sel ected fand gathers partiguarl? accumetation pleatehaving:  sadiab airiedtataom, naree may

b led at it d 18... By " | ed” it i t that t bet
the ri be. SABISTOGHE 2B WNADE: SepRs Bh e BTatert Pupniy Juclt Blede Aded. at
the edge LaunirsLie ARSIGORIRNRSe 10 1B RaReg) ABoRET POSRIFEohAAafs O

the second ply 24 ¢ e sim seal e Such™seal i ng prevents or
reduces ceooms and fold lines sareBfypicallyeparaligl to the drarisitiprnc cegient20.e Quchent s,

th |1 d the th [ | L. it f the food

cont af ner PISA SSIGHR0EE KRGTENDIRIEP 10 AEpCRRMIORSa A AtmPSe | 49 Miised

: i o S Y L : 10
or seal i Rgmdrise é;&g&:ﬁg&g Iaﬁt}? 24%{:%9590%@ fol & SiperirAposdL uPBRF{hEQDE@?IQtGLe

may al so be 1 nprov ng the edde 18 of a corrugated [am nate o
first ply222 of the food container 10 may be acconplished by adding a

separate strip-Qf terial .and _adhesively joini.ng it to . the_edge 18). by
ormoing the canuBREeonaiRRaID fapersed 4l semiaser o PEERRaEIY 802
PCT/ US99/ 198 k{até Osthpisestlat IBASEWNE pfbs, by fPRIYRZ hihde@08eddnd Miyexd.
painting a thick paint onto the edge 18, or using other known filler and
seal er natrvwenes, appstruations efnyoraithamiwo plieaare @intematlated andi yitkis tbeul d
be used tq seal ihe ey%%? of at.corrugat ed lam nate second ply 24. |If
desired, tsﬁ‘gp?iorf I?eg é%’r‘?&' 'BPi es 22, 24 may be provi ded separately)
rather than as Thelfiist Ply 2RFat8atIe uSBE ahdrisds fosl, st€OpidcRl ithgredd in2dsarey be

j oi ned to%_et her in the sanme process which defornms the blank into the
nul ti - pl y heotide @fthe fiest pho22whish pindésss fagasothiedeansumerdnay beua generadli t y

of joinin fl rat..and. s l. i , el gr4m J ry 16
of the 'nulgf’#‘;‘bgpf%cgg c%ﬁtsiﬁﬁékﬂ @(Sé ?ﬁe%ﬁethéﬁéﬁ] g’&%lé)' ﬁn%@#ﬁ%?@d'&w

oper at i on.cohfintdus inPfHRCEYsplah8@irid isSiotaddgh a6 ehd toldies TAg)sebbndeply I2a is

provi ded separately. The separate first and second plies 22, 24 are then

i nserted isHbircenttheofitgt piyne2.1 Thetsesopd ply 24 may bertestussd to eedics: ginpagdand
j oi ned todwiﬁ gfs%lond ply 24 at the sane tinme. In a particularly preferred
enbodi nment’, ofe platen is, of course, concave shaped and oriented so that

the vector nor e first phd2Qudlicevslfdrr gpplicatios amuarermyvdlasf fand uhwirigdeating,
orientation git bEi;% recogni zed that the vectqr may de iatezﬂfr mth?
vertical ) hepiingyand Qihar PiARRIAIAD, SI9fag8e Afd %I"? 4 CQﬂAjl ) @38&’% 9t o
t he conca ’ : b - Ll he
cont ol SonagBRe pRldEer S ToGT EORERe! 18 n trlels RBh[ AT 2tpbld B2
ori ent at i Otheofirst fpty 2Qr amd/ov 8etond pn@4f mayt belpyindsd ios dolased. s (Rrettingpmagd on
the second al,y 24) alt hoggh spaced apart therefromin the Z-diyection. The
pl at ens t RERViEEnBdicGRet hB® GQaAtiNGe MAYIPFRUEE ch SBHNART OF HPISEBelMRRIONS16 of
the first e%lti}ﬂg%ﬁlrﬁeg join the first and second plies 22, 24 in a single
operation. I'nthis process, the second ply 24 may have adhesive applied to
t hose porti ons Tdfe séaeorekplyn2i 8 prefdrabily discootinacusly heinedristthplfirstply Er
exanmple, if ingle f corrugated | am nateg i,s sel ected, for the second
oly 24, 50 BpLeptiags ¢i-Be Tt agd serend RiES i %nare;s0aRRr Bt RIS SPeny
coated. Adhesive may be applied to the crests of the ribs of the
corrugations 32 by printing) as is well known in the art. O course, it is
not necessary that each corrugati on 32 have adhesive applied thereto. For
exanpl e, just alternate corrugations 32 or



WO 00/ 12392 13 10 February 2003 PCTI US99/ 19860 peri pheral corrugations 32
‘coul d be adhesively coated) depending upon the |ani nation strength needed
for the desired end use. Alternatively, the entire surfacq péporg552063P! Y
24, whi ch Wad®e42¥dd is joined to the first ply 22 may be adpeghssdwsepat ed
partlcularly I f for exanple, a double face corrugated | amnate or solid
board stock is selected for the second ply 24. Suitabl e adhesives include
pressure sensitive and starch based adhesives. In an alternative

enbodi ment, the entire inner surfaces of the second ply 24, or,
aIternatlver, the crest of the ribs of the corrugations 32 of the second
ply 24 megthise ircthee Zdlingctiona Tplsms wengemrent allowie airj ee@tf\@nm%éetmmmtemS 22,

24 are then ed to eth heat in r al ternative
b nensuct] 88 18, 353 The MielERpiRRY; e Nty S BT IR oB Y o
the fi rst241nd second plies 22, 24, together. Prophetical I y, autogeni ous

bondi ng or edge crinping may be used | f desired, |am nates of nore than
two plies 22 Enefﬁe@blbeatdeasﬁ gee. ofnbe first a@fdaﬁ@@d pliesh23e 24 ¢f thedood

cont ai ner havi | rst third t shown), coextepsive
contai ner 400811 118 Aofideal, £0BRaR08 Anl ke SePlaY el SncR P g ogK ol ve
the firstg taurlenﬂhaeScemené@éaA R&rrlifSteldu Afdih j@fne‘éie{c?@t re4§i|\xe|y flat

reinforcing the central region 14 of the food container 10. Alternatively,

a third pinerwivoard.i s ElmexcmusgaﬁedofmedtemswmmnqﬂSy toughay abd uibsd whidch an
eqi on 1atarRalRly AES IiEEH I8 g Spaer SR ot et Re” baRET TR T ghd

addi ti onadro@@ér@bﬁeh%twghﬂoeﬁd rﬁaﬁéuel Hat Qﬁa* e Sinosbigant i BfSssléectidn, i S
not necessary that the third ply be identic to the first ply 22 or the

second plthexibs may ba Srphaped 02 shgneddZishaped: 66 hawg anyathet ﬁen@guratami/ or 5

flut t t h
space apaitothin s 88" GARlaRER el S5 dGsphoe BB PRURFoL HeBRotOk
corrugat ey ey Icmrpbrétmem:wésm HtBAT CHEt HAKRS, OhibO WRicR L incdrpokitéd
Various other configurations will be recognizable to one of ordinary skill

i n the arhereimby gefenenceali aneter food contai ners 10 made according to the
o esent o Lo eRbEA Ry e KhutluBiE ShogRR FolEY F S0 Bl R e
ver e madewalé Miwte corrugated medium has corrugations 32 with vector components
paraliel to both the X and Y directions. This arrangement provides the laminate
with properties which are more nearly equivalent in the X and Y directions. A
particularly common wave flute corrugated medium has corrugations 32 which
approximate a sinusoidal pattern. Suitable corrugated media range from A to N
size flutes, with E to N size flutes being preferred.

A corrugated laminate may have a basis weight of 70 to 600 grams per
square meter, with a basis weight of 125 to 350 grams per square meter being
preferred. While a corrugated laminate represents a preferred embodiment of
the present invention, it is to be recognized that any construction of two or more
plies 22, 24 joined in face-to-face relationship and which provide a food container
10 able to receive and dispense food is suitable.

The food container 10 may be formed by providing a multi-ply blank as
described above. The muiti-ply blank is deformed out of its plane by mating
platens as is well known in the art. Exemplary apparatus suitable for deforming
the blank into a three dimensional food container 10 are illustrated by U.S.
Patents 2,832,522 issued Apr. 29, 1958 to Schlanger; 2,997,927 issued Aug. 29,



WO 00/ 12392 14 10 February 2003 PCT/ US99/ 19860 0. 065 inch cl earance between
the platens of the nold at the central region 14 and a 0.028 inch cl earance
in the periphery region. Sanples B were nade with the sanqolif%q,ar)pgjdgsted
to a 0.075Woeki2sPrar ance between the platens of the nold atpdingsssgpdehal
region and shimmed to a clearance of 0.018 inch in the periphery region.
Both control food containers 10 conprised a single three | ayer corrugated
|l am nate with a basis weight of about 280 granms per square neter and a

t hi ckness of about 0.035 inch. Sanples A and B of food containers 10

according to the present invention were nmade corresponding to the platen
cl ear anced 96fl todranson; 3033 434asaned day 8.01 9&GatepCarsen; B30T, 434 issueddretmr s 10

22" a5 tna Aortbha) L ERFRec P AR ahch HebdaR Sooatl MAL Lot /B9 Berigh bt "o’

singl e fagydGREGMBPARE RFBING feféfdnted basis weight of about 385 grams per
square neter and a thickness ‘of about 0.055 inch. The corrugations 32 of

the single facdhsomalingt platérmrimosk dyodefonmainge thendyili-ply? blankr euts pf dgedYwi t h
3M S 7(. MITIL-.PURP S hesi ' th d. f.aci
conc;\egr siPaNgapd dp gﬁe%ﬁﬁe&@cﬁgﬁa %ﬁﬁﬁ%ﬂéglﬁ‘gi %%[ﬂ(iwa?ﬁq u %rr”f’ i'tr'gtCI B?y
22 was t hene PlLaipedlioret werhatdnﬁ theD(ARK & llrajyhageﬂémpéa%t s RIS 18%\ea drawed

formng a container 10 with t'he second p 4 joined to the first ply 22.

Thg secondingl, gorresperdingdpdbe meripheny 16 of the foapcamtaingri10.t As tberplatgased

i i tact Wit | oi ned fi ol y. 22 h |,J
boar d of " ERoA0BAnsIdp Ry e, ZuER, BabRin the ZiPeclihs the Pebiber 6siate o
the food gerughnte é%temswohn&'l du@&o_rmeeafdrérheati@r%s]igﬁpgia@@ﬁgp@lf@és! y

opposite that “of the sanples of  Invention A and Invention
utilized Subbudlippagecaliaws foydtdiectianidefiestioniin ithe biank, rtheratyypravendingTwo

doubl e fage rrugated | am nates were joined together to provide a two ply
peri pherygﬁ%gpaﬁgr?gnlu%\g@ﬂe product weight, rigidity, the rigidity to

product wei ght |fpbHantifNih #ePPlctessadcBrdiRGl th Qhe Prbsémtvipventibh &F -makiagdi ty
was tested by deflecting four points on the rimof the food container 10
0. 5 i ncheghe rfood econtainesctQ avhenTiab leastr theofirst Pivied2 comprisep a corrugated

Cr oss. mac T MsRley i PSS BREE it dhboHRRE A’ i 2B PRE, Gt gne
00~t 2392 HaidkdnF b Halaturd0 0 THCBUWIBHO bl $R6iEture! ibegond nthat areseablri thed

fromthe four deflection nmeasurenents were averaged to give a single value
for that Samieet. teads 4o preduce tearinigooR thedenrsipp(side ot acrqiTygated lamgnate

et " EHeORHA S RERYE h e bdaeh o BRbigheL 50 ek iy !
ransG ans lWeocetfs Bcgodiingy 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. But, if
the first ply 22 comprises a solid bleached sulfite blank, moisture may be added
during manufacture.
For a ply 22, 24 comprising a corrugated laminate the clearances between
the mating platens may be adjusted such that there is only minimal compressive
5 loading applied to the central region 14 of the food container 10. Such minimal
loading is only that loading which is necessary to join the first ply 22 and second
ply 24 together in face-to-face relationship. However, the periphery 16 and other
portions of the food container 10 may undergo compressive loading appropriate
for forming food container 10, and occasionally eccentric compressive loading for

) improved deformation and strength.



Samples (grans)Rigidity to Wight Ratio (g/g)Control

‘A13.5N=4109. 9N=38. 1l nventi on A23. 1N=9227. 3N=69. 8Cont r ol

B13. 6N=3t 29. ON=39. 51 nventi on B23. 5N=8280. 8N=612. 0Control &) RdprdhybbB8d. 7~
N=18.9 Tabl¥OP¥V1BPowWs the sanme five sanples as described in papSodrosdne
second columm of Table Il shows the percent increase of rigidity to weight
ratio, of the invention over the respectjve control. Table Il conpares

I nvention A to Control A; Invention Bto Control B and Control B to
Control B. The second colum of Table Il also shows that Control B showed
a net decrease over the constant basis weight sanple, Control B. The second

colum of Tabl eRéfersmipus FigpPQVE desired, théiﬁnét&?blalé%qvley bhéreshirhiid &6 ¢ -
More dramatic inprovenment I's shown in-.the thi colum of Table f I. The

third col (RRVeRt Takiue ICOMPIRBSIENt RE tBRT Plknce The shiNai s9leskivelynempvide t he
di ff
Second pl P APEESER, Birelinkidrihe Bt biit WA the SPIAG D dreyBit i,

grans of rdoghpliesgionnty etwes podﬂehmnthbhslannvelﬂﬁh@nﬁmelymiz mtdméctud%althe
i ncrease in wei ght necessary to nake the |nvent|on Thus, the _third colum

of Tabl e IRTOBABIRS. t A% Pepwsntwithhrasugaled , laspinatas: eihe) shighs gh@mmayt be

rigidity p ddjti n
ore. r ey Aol i Eehythal SO, SKRT Abofiodaree, B
wi th greatdifectibaal pfdpentics Qfﬂ\@tgécdrhﬁplyfm% Unexpeetsaly, e mbforanasef the
rigidity per gramof weight addition for the invention. Directionally,

Cont rol = Satne 59 shaiid |bﬁlR§i'aUQJ t@ﬁ%@x/"é?]@l’é%*'é%@%@@fﬂgﬂ@o’ﬂﬁn f or m basi s

PCT/ 3293?25585 er ceﬁnq ncr ea@r%v}&?foéiggg@gberd éognlgr Per cg%pgqq%p?f ; $rent

( Decr easqerfphencrignsutitenéedibdi the' Shiems WEngbf th@ldéht'rahf?gg‘ibn ol4. AThugy ¢tg i on
Aol 051C0néernct)rlal I?éélgg\ﬁn\t/v:lloge trﬁgke?ﬁ%ggr{ﬁgoslubtlsend%d portlons of the periphery 16.
Of course, since the central region 14 has more plies 22, 24 than the periphery
16, additional clearance must be provided in the mold to accommodate the
added thickness of the second ply 24.

Vo The shims 50 may have a thickness ranging from about 25 to about 75
percent, and preferably about 30 to 50 percent, of the thickness of the periphery
region of the blank prior to be deformed by the mating platens. The shims 50
may taper to a lesser thickness at their ends or at the inside diameter.

The shims 50 may be disposed on opposite sectors of a round food

) containers 10. The sectors may each 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

5 ribs of the corrugations 32 is 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 to a maximum of about 0.03 to about 0.09 inches.



It will be apparent to one of ordinary skill that if corrugated | am nates
‘are selected for both the first and second plies 22, 24, several variations
may be utilized. For exanple, an axisymetric food contai y@Fedlagob3as a
round foodwoanhzsomer 10 nmay have the corrugations 32 of the E’i‘ﬁ.ﬁ&wﬁk%o 22
per pendi cular to the corrugations 32 of the second ply 24. rt Is to be
recogni zed that first and second plies (32) 24 having parallel corrugations
may be utilized as well, although it would be expected that the arrangenent
of perpendi cul ar corrugations 32 would provide a food container 10 having
nore axi symmetrically disposed strength. In a nonaxi symmetric food

contai ner 10) Rugktikensrer srefarratbmbodimentithes piaieds btk Ao ard erovided i t
may be desirable that corrugations 32-of both the first ply 22 and the
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unl ess there are apertures through either the first ply or the third
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the centr 4 o fin?nddh OB0'a1RAAD, b Ronld® Sdieh r8ba parhaifi 10 Fk 64 .

t he edge of the second y Ite wthin the periphery ood
cont ai ner rolhvd, hadingira @entrdl megionol4 ewith tahaiametdri of at least dzincheb earsd

terial th [ [ if _both the fi I 22 d th I 24
et 2] A, L SEoba PR 0 ol oS B8 SR Rl 22,
cont ai nerpé@;rlge%]rg feSof & 188st RAGI iRERed BAY profRYEHG at Léést aBolEIHicHdsY

preferred ugh not necessary, the second ply 24 be coextensive of the
central regionlfiacorrugategolaniiBat® issselected for the first ply 22 or second ply 24,

the corrugated laminate may be sealed at its edges 18. By “sealed” it is meant

that the spaces between the ribs and troughs of the corrugations 32 of first ply 22
are enclosed at the edge 18 of the food container 10. The edge of corrugated
laminate of the second ply 24 could be similarly sealed. Such sealing prevents
or reduces convective currents. By preventing or reducing convective currents,
thermal losses are reduced and the thermal insulting capability of the food
container 10 is improved. Additionally, depending upon the materials used for
sealing, the aesthetics, strength and rigidity of the food container 10 may also be
improved.

Sealing the edge 18 of a corrugated laminate of the first ply 22 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 corrugated laminate layers
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Z-direction, each of said first portion and said second portion conprising
cellulosic plies, wherein said second pgstion consist of a single thickness
ply, said first portion conprising nore plies than said second portion,

sai d second portion circunscribing said first portion and bei ng el evat ed
relative to said first portion when said food container is in a horizontal
use posi t tagetheuah thézadgeail 8, by actippingdhei edgeldBi inewaxapdintingi dtkick pdintsai d
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each ply conprising a single face corrugated | am nate, having a corrugated
medi um wmoldi nTheaficstqly 2dgatdefomeed bw tbe plaiemsf andtjoinied tanthesseéabnd ply
corrugat eﬁ4rﬂ%\%um of ﬁai d second ply are juxtaposed in face to face

rel ations |pa %F@H‘f "W corrugated nedia of said first and said second
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and a Z-direction orthogonal thereto, said food contai ner conprising a
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M although spaced apart therefrom in the Z-direction. The platens then come
together in the Z-direction to deform the periphery 16 of the first ply 22 and join
the first and second plies 22, 24 in a single operation.

in this process, the second ply 24 may have adhesive applied to those

portions of the second ply 24 which contact the first ply 22. For example, if a
single face corrugated laminate is selected for the second ply 24, the crests of
the ribs 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
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10" @10% 8|‘n rme%tajt % (ﬁ}st gEﬁurd pI1 S ané )retams the function of selectively
reinforcing the central region 14 of the food container 10. Alternatively, a third
ply which is coextensive of the second ply 24 may be used. Such an
) arrangement provides the benefit of selectively reinforcing the central region 14
of the food container 10 without adding the same quality of additional materials to
the periphery 16 of the food container 10.
It is not necessary that the third ply be identical to the first ply 22 or the
second ply 24. For example, corrugated laminates may have straight and/or
5 wave flutes in the corrugations. Alternatively, intermediate plies which space
apart the first and second plies 22, 24 can be a combination of corrugated
materials, honeycomb, discrete spacers, foam materials etc. Various other
configurations will be recognizable to one of ordinary skill in the art.
Two 9 inch diameter food containers 10 made according to the present
0 invention and two 9 inch diameter control food containers 10 made according to
the prior art were tested for weight and rigidity. Samples A were made with a
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and a thickness of about 0.035 inch. Samples A and B of food containers 10
according to the present invention were made corresponding to the platen
clearances of control Sample A and control Sample B. |

The food containers 10 according to the present invention utilized the
same double face first ply 22 as the control samples, and additionally had a
second ply 24 made of a single face corrugated laminate with a basis weight of
about 385 grams per square meter and a thickness of about 0.055 inch. The
corrugations 32 of the single face corrugated laminate of the second ply 24 were

. sprayed with 3M Super 77 MULTI-PURPOSE Spray Adhesive and placed into
the upward facing concave shaped platen with the corrugations 32 facing
upward. The first ply 22 was then placed between the two mold platens. The
platens were closed forming a container 10 with the second ply 24 joined to the
first ply 22. The second ply 24 was subjacent the first ply 22 and with the
corrugated medium in contact with and joined to the first ply 22, so that the liner
board of the second ply 24 was outwardly facing from the convex surface of the
food container 10.

Control B’ was made with a construction generally opposite that of the
samples of Invention A and Invention B. Control B’ utilized a double face
corrugated laminate for the central region 14. Two double face corrugated
laminates were joined together to provide a two ply periphery 16.

Table | shows the product weight, rigidity, the rigidity to product weight
ratio, and population tested for all five samples. Rigidity was tested by deflecting
four points on the rim of the food container 10 0.5 inches in the Z-direction. The

1 four points were equally circumferentially spaced 90° apart and oriented with the

machine and cross-machine directions of the corrugations 32. The peak force
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control samples.

TABLE |
" Product No. of Weight | Grams No. of Rigidity | Rigidity to Weight
Weight in | Samples Tested Samples (grams) | Ratio (g/g)
Grams rams)
Control A 13.5 N=4 109.9 N= 8.1
Invention A | 23.1 N=9 227.3 N= 9.8
Control B 13.6 N=3 129.0 N= 8.5
Invention B | 23.5 N=8 280.8 N=6 12.0
Control B' | 21.2 N=1 187.7 N=1 8.9

Table |l shows the same five samples as described in Table |. The
second column of Table Il shows the percent increase of rigidity to weight ratio,
of the invention over the respective control. Table Il compares Invention A to

" Control A; Invention B to Control B and Control B' to Control B. The second
column of Table Il also shows that Control B' showed a net decrease over the
constant basis weight sample, Control B. The second column of Table Il shows
improvements of at least 20% over the prior art. More dramatic improvement is
shown in the third column of Table {l. The third column of Table |l shows the
difference in rigidity obtained for the difference in grams of material added to the
food container 10 by the second ply 24. The third column in Table |l was
obtained by dividing the grams of rigidity increase , between the invention and
the control, by the increase in weight necessary to make the invention. Thus, the
third column of Table || shows the percent improvement, or decrease, for grams
of rigidity per grams of weight addition.

The third column of Table Il even more dramatically shows improvements
of the invention over the controls, with greater than 50% and greater than 60%
improvement on the grams of rigidity per gram of weight addition for the

i invention. Directionally, Control Sample B’ continued to show a decrease over

the uniform basis weight Control Samples.
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Control Addition
Control A - -
invention A | 21.0 51
Control B - -
Invention B | 26.3 63
Control B’ (-6.3) (-18)

it will be apparent to one of ordinary skill that if corrugated laminates are
selected for both the first and second plies 22, 24, several variations may be
utilized. For example, an axisymmetric food container 10 such as a round food
container 10 may have the corrugations 32 of the first ply 22 perpendicular to the
corrugations 32 of the second ply 24. It is to be recognized that first and second
plies 22, 24 having parallel corrugations may be utilized as well, although it would

" be expected that the arrangement of perpendicular corrugations 32 would
provide a food container 10 having more axisymmetrically disposed strength.

In a nonaxisymmetric food container 10, such as a rectangular or oval
shaped food container 10, it may be desirable that corrugations 32 of both the
first ply 22 and the second ply 24 be parallel to the long axis of the food container
10. Conversely, the corrugations 32 of the second ply 24 may be parallel to the
shoﬁ axis of the food container 10, although a prophetically less preferred
embodiment.

The corrugated laminate of either the first ply 22 or the second ply 24 may
either comprise a single or double faced corrugated laminate. However, in a
preferred embodiment, the first ply 22 comprises a double faced corrugated
laminate while the second ply 24 comprises a single faced corrugated laminate.
Although, again, one of ordinary skill will recognize that both plies 22, 24 may
comprise a single or double faced corrugated laminate and, the embodiment
opposite the preferred embodiment (described above) may be utilized.

; In yet another alternative embodiment, the food container 10 may

comprise three plies. The first ply 22 comprises a single layer of solid bleach
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v15|ble during use - unless there are apertures through either the first ply 22 or
the third ply.

0) cdurse, the second ply 24 may have an edge 18 which is intermediate
the central region 14 and the edge 18 of the first ply 22. Particularly, the edge of
the second ply 24 may lie within the periphery 16 of the food container 10. Such
an embodiment offers the benefit of utilizing less material than is required if both
the first ply 22 and the second ply 24 were coextensive, and still strengthens the
central region 14 of the food container 10. It is to be recognized that, however, it
is generally preferred, although not necessary, the second ply 24 be coextensive

. of the central region 14.
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1. A multi-ply food container having an XY plane and a Z-direction orthogonal

thereto, said food container having a boundary defined by a periphery,

said food container comprising a first portion and a second portion spaced from the
first portion in the Z-direction, each of said first portion and said second portion

comprising cellulosic plies, wherein said second portion consist of a single thickness

ply,

said first portion comprising more plies than said second portion, said second portion
circumscribing said first portion and being elevated relative to said first portion when
said food container is in a horizontal use position, such that said second portion

defines said periphery of said food container.

2. A food container according to claim 1 wherein at least one of said plies of said

first portion comprises a corrugated laminate.

3. A food container according to claim 2 wherein said corrugated laminate comprises

a single face corrugated laminate.

4. A food container according to claim 3 wherein said first portion of said food

container comprises a double face corrugated laminate.

5. A food container according to claim 1 wherein said first portion and said second

portion are congruent, said second portion being annular relative to said first portion.

6. A food container according to claim 2 wherein said first ply and said second ply
each comprise a corrugated laminate having corrugations, said corrugations of said

second ply being parallel to said corrugations of said first ply.
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from the first portlon in the Z-direction, said food container being made of two-plies,
each ply comprising a single face corrugated laminate, having a corrugated medium,
wherein said corrugated medium of said first ply and said corrugated medium of said
second ply are juxtaposed in face to face relationship whereby said corrugated media

of said first and said second plies are nested together.

9. A multi-ply food container having an XY plane and a Z-direction orthogonal
thereto, said food container comprising a first portion and a second portion spaced
from the first portion in the Z-direction, said food container comprising a first ply, a
second ply, and a third ply, said first, second and third plies being joined in face-to-
face relationship wherein said second ply comprises a single face corrugated
laminate and is intermediate said first ply and said third ply, said second portion of
said food container being substantially free of said second ply, said third ply and said

first ply being coextensive of each other.



