| NSULATI NG PACKAG NG RELATED APPLI CATI ON [ 0001] The present patent
application is a continuation-in-part of Application Serial No. 11/728,973
filed Marwb 28i0/1524307 and which clainms the benefit of theckiuseog/ossste under
35 U.S.C. 119(e) of Provisional U S. Patent Application Serial No.

60/ 789, 297, filed April 3, 2006. Al of the foregoing applications are

her eby i ncorporated by reference. BACKGROUND [ 0002] Consuners frequently
pur chase ready-made products, such as food and beverages, in containers.
Thermal |y insul ated contai ners may be designed for hot or cold |iquids or

foods, such as hot coffee, |cCBISUEATINGIRPACKAGIEEE contai ners may
mai ntain the tenperature of the liquid or food contents by reducing heat or

cold transfe{EiAq@Dtﬁpmegth@No t he consuner's hand. BRI EF SUMVARY

[ 0003] A package, container, or container sleeve includes a side wall, the
si de wal | hayeoyg a“Th@ﬁﬁ%mﬁ%h&ﬁ@@p&ﬂQﬂ@ﬂ1§%E&ﬁnﬁﬁﬁ&@ﬁ§pm$bfA%@ﬁ&mﬂﬂﬁ of the
i nner surface or the outer surface of the sid may include a | ayer of

an insul ati ISgrtahNerlb{VZS P’@Dﬁk]chlamh X 208rend MCémd’md&msfthabamﬁ'ﬂ cémhb

?Ckiivfrt ?%ets hf @?Vfl%éi?éﬁféva& é&a% O?E’émflepngiﬁ gnﬁﬁtﬁaﬁggéﬁ%tﬁl@% la |Vev';:|t "
K ,
featurbs andd 5?0?;?t9;%‘e7§ﬁ§e%"fttﬁtﬁ 2, HIFOr RERLEND apPUCL RS ard RS,

scope of théndorp@atdddy, rearendee protected by the follow ng clains. BRIEF
DESCRI PTI ON OF THE DRAW NGS

BACKGROUND

[0002] Consumers frequently purchase ready-made products, such as food and
beverages, in containers. Thermally insulated containers may be designed for hot
or cold liquids or foods, such as hot coffee, iced-tea, or pizza. These containers
may maintain the temperature of the liquid or food contents by reducing heat or

cold transfer from the contents to the consumer’s hand.

BRIEF SUMMARY

[0003] A package, container, or container sleeve includes a side wall, the side
wall having an inner surface and an outer surface. At least one of the inner surface
or the outer surface of the side wall may include a layer of an insulating material.
[0004]  Other systems, methods, features and advantages of the invention will
be, or will become, apparent to one with skill in the art upon examination of the
following figures and detailed description. It is intended that all such additional
systems, methods, features and advantages be included within this description, be

within the scope of the invention, and be protected by the following claims.

BRIEF DESCRIPTION OF THE DRAWINGS

[0005] FIG. 1 is a perspective view of a cup assembled with an outer wall.
[0006] FIG. 2 is a side cutaway view of a double wall cup.

[0007] FIG.‘3 is a perspective view of an integrated container with channels.
[0008] FIG. 4 is a perspective view of an integrated container with channels.

[0009]  FIG. 5 is a cross section view of a sleeve with a cup.



[0005]FIG 1 is a perspective view of a cup assenbled with an outer wall.
[0O006]FIG 2 is a side cutaway view of a double wall cup. [0007]FIG 3 is a
per spect iwe 2vioei4b an i ntegrated contai ner with channelPsT/(s0@O083d6rG. 4 i s
a perspective view of an integrated container with channels. [0009]FIG 5
IS a cross section view of a sleeve with a cup. WO
2010/ 151456PCT/ US2010/ 038677 2 [0010]FI@ 6 is a top perspective view of a
cross section of a cup assenbled with an outer wall. [O011]FIG 7 is a view
of a method of making a double wall cup. [0012]FIG 8 is a view of a cup
wi t h i nsul at[POt0]nmat ErG .2 isafpbipetspectiee pawtadarcro§stet3di-ofa c@® asemblddew of a
cup with insulati ng matﬁri al applied in a pattern.
with an outer wall. _

[0011]  FIG. 7 is a view of a method of making a double wall cup.

[0012]  FIG. 8 is a view of a cup with insulating material applied in a pattern.

[0013]  FIG. 9is aview of a cup with insulating material applied in a pattern.

[0014]  FIG. 10 is a view of a cup with insulating material applied in a pattern.

[0015]  FIG. 11 is a view of an outer wall disassembled from a cup.

[0016] FIG. 12 is a view of an outer wall disassembled from a cup.

[0017]  FIG. 13 is a view of an outer wall disassembled from a cup.

[0018]  FIG. 14 an outer wall disassembled from a cup.

[0019] FIG. 15 is a view of a cup assembled with a sleeve illustrating heat

transfer.

[0020]  Fig. 16 is a block diagram of an exemplary process for applying an

insulating material to substrates.

[0021]  Fig. 17 is a schematic of applying an insulating material to a substrate

with spray nozzles.

[0022]  Fig. 18 is a schematic of applying an insulating material to a substrate

with non-spray nozzles.

DETAILED DESCRIPTION

[0023] A package, container, or container sleeve may be constructed of, and/or
insulated with a insulating material. The insulating material may be fixed to a
container or it may be applied to a removable sleeve. Insulating material, such as
thermally-expandable and/or void containing material may be applied to the
container or an outer wall or both. Insulating materials that are not expandable, or
that are expanded in ways other than by temperature may also be used, for
example, pressure sensitive materials, light sensitive materials, microwave
sensitive materials and others. The insulating material may be expanded before
reaching an end user, such as when the container and/or container sleeve are
manufactured, and/or the insulating material may be expanded only on end use

and only in response to, for example, temperature or pressure. The insulating



[0014]FIG 10 is a view of a cup with insulating material applied in a
pattern. [O015]FIG 11 is a view of an outer wall disassenbled froma cup.

[ 0016] FI GvorB10/51486vi ew of an outer wall di sassenbl ed f POmB2€0P38677
[0017]FIG 13 is a view of an outer wall disassenbled froma cup.

[0018] FIG 14 an outer wall disassenbled froma cup. [0019]FIG 15 is a
view of a cup assenbled with a sleeve iljustrating heat transfer.

[0020]Fig. 16 is a block diagram of an exenplary process for applying an
insulating material to substrates. [0021]Fig. 17 is a schematic of applying
an insul at i mgaterdlenay@be tsedaosibshthdheuliidcapabidyicn o2 Headntaifid23flrg. 18 is

ﬁoﬁcgemat ic of appl ]yi \r)g ag/ i nsulkziat_i ndggt matgri al to a dS/Ub?lt rate w tlh

-spray négntiaggr sleeve, and/or to add rigidity to the container and/or the container sleeve,
such as to reduce a thickness of the material components of container and/or
container sleeve.
[0024]  FIG.I illustrates a container 100, such as a cup, with an inner wall 102
and an outer wall 104. The blank for the outer wall 104 may be in the form of a
container sleeve or a wall or body of a container 100. The container is not limited
to a cup and may be any other container, including but not limited to, a bulk coffee
container, a soup tub, press-formed containers, plate, sleeve (e.g., single face
corrugated, double face corrugated, uncorrugated, cardboard, etc.), folding cartons,
trays, bowls, clamshells, and others with or without covers or sleeves. The
container 100 may be a cylindrical cup or a container having other geometrical
configurations, including conical, rectangular, etc. The outer wall 104 blank is not
limited to a corrugated die cut blank, and may be constructed of any kind of
paperboard, paper, foil, film, fabric, foam, plastic, and etc. The outer wall 104
may be made of any nominal paper stock, including but not limited to, natural
single-face, white-topped single face, coated bleached top single-face, corrugate,
fluted corrugate or any combination of these. The outer wall 104 may be
removable from the container 100 or the outer wall 104 may be adhered to the
container 100. The outer wall 104 may be adhered, for example, by laminating the
outer wall 104 blank onto the container, using a hot melt, cold melt and/or any
other adhesive or sealing mechanisms. Alternatively or in addition, the outer wall
104 blank may be adhered with an insulating material. If the outer wall 104 is
attached to the cup during manufacture, it may increase efficiency by eliminating
an assembly step by the commercial end-user. Further, it may decrease the
amount of storage space required by the commercial end-user, e.g., storing one
item as opposed to two.
[0025]  FIG. 1 is not necessarily drawn to scale. For example, the outer wall
104 may cover a larger or smaller portion of the container’s 100 surface than
illustrated. For example, the outer wall 104 may provide full body coverage.

Increasing the surface area of the outer wall 104 may provide a larger insulated



DETAI LED DESCRI PTI ON [ 0023] A package, container, or container sleeve may be
constructed of, and/or insulated with a insulating material. The insulating
mat eri al wayoteisiisked to a container or it may be appli edTius2@omnsssovabl e

sl eeve. Insulating material, such as thernually-expandabl e and/or void
containing material may be applied to the container or an outer wall or
both. Insulating materials that are not 4gexpandable, or that are expanded in
ways ot her than by tenperature may al so be used, for exanple, pressure

sensitive materials, light sensitive materials, mcrowave sensitive
mat eri al s anccactsheelbas T raegérrmiﬂt amifafcg; reltlenighl therdyaviiag éthpaadsdhdetier e
reaching an end user he cont ai ner and/ or contai ner sl eeve

are manuf actalkei)4 %Fh%IF‘éIP» tb?\@u‘ieﬁ?@”dt‘}f‘ﬁ@a%? addeg) torpry opher SRPiEHISEY SB?h‘ y on
end use and gghy lildtqlrﬁlﬁédaﬁnﬁ%u P%ge%ﬁg%e?t %zte %td% ﬁta?r{er,a% Le. The

insul ating used PhsU ating cap Pes of

t he cont ai neib. mdém@tlcapmlaa&mloﬁhlgevm oaehall 10a ragdbé h@idedithby doﬂtdiﬂ%i‘
cont ai ner and/or t he cont ai ner sl eeve, such as to reduce a thickness of the

materi al congéWents of contai ner and/ or contai ner sleeve [0024] FIG 1

illustrates n 100,. such as.a c nd an
Lutgr wal | i@OAﬁﬁT Zf:llgl ghska Figp Cﬁﬁ@’aguvt‘%‘?m 0 %ﬂﬁf 339 ﬂn"ll}h e?gPHﬁSf a
contai ner sh@gV@pOrTiR d%kdm&rlﬂb(}ﬂé/y ﬁlfov?decé)ﬁkﬁétrlﬁfalrlﬂﬁbeT@@er?Qr?Bﬁ’ﬂePer I s not
limted to a cup and may be any ot’her container, i1ncluding but not limted

to, a bul k ccflf e gontoatents 206 ssdups ahbt,ormoéd;be\fanageemf foodt @fithe centaipleat e,
sl eeve (e.g | e .f rrugat doubl e e corrugat uncor.rugat ed,
cardboard, &Pf ﬂg@HIJmﬂﬁézggma@ﬁong%m UOBIaéﬁ%Eﬁ‘é‘FI]eg%ya?ﬁcP%fil fier s

with or wit rical
W o WL BaHe CONBERAE 15| AR Tl ??@Eﬁgg’c%ﬁlal o R
coni cal , r eclieagitiacr, 108 CWhdheheotonedingval (10 i3 @fabibled kK pleSsuretxértddl drethet 0 a

corrugat ed die cut blank, and may be constructed of any kind of paperboard,
paper . foil oufer Myl Kdompy aCtﬂ@&ﬁ{laﬁﬂeé}é‘f peter #igH 19d@at prasslrgpodtts radus©s may

be made of t__not nat ur al

si ngl e- faceﬁ%pfa&%op e i ngtt%ﬁ§ é%lélggecéézﬁtacg“b HCHEE ng%tl@?iﬁgﬁ%-face,
corrugate, tbuthBfr¢00.r THabE j&keBDHO g%na;sseqﬂld@f tRQFE poiiCaringy wal | 104
may be renovabl e fromthe container or the ou er wall 104 may be

adhered t o ghe cnsaphiow ngalityTad hgtcontagaimay Teehteragt Spetsauthtbe uter freall
exanpl e, bgm nating the outer wall 104 bl ank onto the container, using a
hot nelt, melt and/or any ot her adhesive or sealing nechanisns.

Al ternati veI [00207) | nAﬁ‘iiﬁL‘u‘ldt ?mét@ﬁal%tﬁe({pp‘ﬁ%h %eﬁ%nt{h@%emllll%zaﬂlBQﬁ@d with

anlnsulatlng mat eri al he outer wall 104 i1s attached to the cup during
manuf act ur e pufer waélylﬂ%asewhcebf elemeracy thiyeféédt m I atsuffrian aassanbf y st ep by
t he conmerci al , end- user. y .decreas e anount of  storage

space requi ﬂ@&l%'?gtrﬂ@e%@rﬁg 1§ Pé‘?d é}IFF’EiingB]éFmg &%@r}a?gtlgr“ilea% HRPFVEA as
. :
opposed to tri‘éﬂilt[% \gﬁlﬁg}t Cb%@i&ﬁgs?/n%%% éfﬁ@rﬁﬁﬁ ﬁ%ﬁe{t%nq{qu?lﬁ iacf(gfa‘i to iRk

exanpl e, the ou arger or sna on of the

cont ai ner' s ofif2d wailir Flelcseich e thd dutsit wall 404 dbes neviiahbss, cbllmple(wye)ﬁ wal | 104
may provide full body coverage. Increasing the surface area of the outer
wal | 104 rra?afﬁlragbh ddeanyuigtermatesial %&(E@a}’a@déﬂé%hé@cﬂ‘létﬂenﬁ@ ta thar ger print

surf ace. n fes.{ ter t he
outer wal l %Q@H{%@r EQ@ giﬁ%‘%& \%dgﬂgnrggtgflﬁ a(%ﬁ? Hil tPéar ﬁﬁ%gorﬁ@peﬂgw
limted to, dage &Uinlécllilﬁl\i@ﬂ agengapAiad By thenhgﬁﬁuﬁg)ﬁlmlamm auBigthat @d soup
tub. Alternatively or additionally, the outer wall 104 may be added to a
cont ai ner sk@ayge of a substrate forming the container 100 may be reduced. The insulating

material 216 may be applied in spots, such as dots, or another pattern, either on the

inner wall 102, the outer wall 104, or both, such that the insulating material 216

defines an air gap 200 and prevents the outer wall 104 from collapsing onto the

inner wall 102 under holding pressure. The insulating material 216 may also

provide a rigid feel to the user, while allowing a reduction of a substrate material,

for example the inner wall 102 or outer wall 104.



[0026]Fig. 2 is a side cutaway view of a container 100, which may be a
doubl e wall cup. The container 100 nmay provide a jacket of air 200 between
an out er wel2b101844s5and contents 206, such as a hot or colpdThse@nags7pr food,
of the container 100. The air jacket 200 may provide thermal insulation as
measured by an outside surface tenperature To. The air jacket 200 may
partially or conpletely surround the confainer 100. Wen the container 100
is grabbed, a pressure exerted on the outer wall 104 nay act to coll apse
the outer wall 104 at pressure points to reduce the air jacket 200 and
potential |y [0008]i at BhepRuRAGhg MAditridn lonngr evmht WA sfivibe aanipbapfe- 100.
The air jacket 200 nmay col | apse under pressure points and may give a sense

of |ow rigi ¢kp3ndednidrenemplenbathe malpsiomeadtadr ¢ropes gos,dn situ pie er wall

104. [0027] An insul atin rial 216 appli.ed between the . inner |1 102
and the out dnetPrerdt s i Eb B o SRR T OFRIE Rep e B (1 of en
amount of i Redibad1i21g RS B¢ halvaleboy, FoiS&ehplé EmbBaHIal iregufBhedis@le, 246 MaY
act to provide rigidity without conprom sing the thermal insulation of the
air jacket 20@rwoet heooetramplal theldzulstigghmateaial 2 emaytberthevaldllyl04 does not
col | apse, conpletely or partially. The insulating materjal 216 y add
mechani cal @fnﬁ‘é%ﬁﬁ foon bREd ietinsratvn, TG @ﬁ?@gnma&{tﬁ%&% BYAhay be
used to pro : i her )| : dded by the
el ati ho. eapmeOR SRR R PR LR R T BRI BB Y he
cont ai ner l1@gsutmingheatedaluligdmay reclidesbutds hodimhé@rd, dinded,expayddbie applied in
spots, such as dots, or another pattern, either on the inner wall 102, the
outer wal | n@arospherphphothsiicrorpacapsatedpytisles gjemenieandapthonaldiférasnes an
air gap 200 . pr nt h ter | J...1Q4. from ¢ol | i.n nto the inner
e 1 202" undBPeRERd By o e, PSS Bl R FERS 5B Do 4TS,
provide a ricghtthd @fltaihMgtHat egRihdabib inhierddbh& ek, Rehréh-bestdGidheaves natupdlbstrat e
material, for exanple the inner wall 102 or outer wall 104. 5 [0028] The

i nsul ati ng matysrdradhesigespRY (6 xXpam doatiegs, hodeguadable ghrespenyanyecomignatedmpanded,
for exanpl e, t he jnclusion air or. inert. in sSi air.voids,

i cr oophor o ek AnaliBr B Bbe cineeRipe Siieid P18 Mg habdR i St Rl

i nsul ati ng RBIRI idrogRrdiBini&Spaticlsatifss Wipah @bl €18 ER! &ss&l@i‘ﬁ@ﬁ;aﬁﬁ&és?’ _
pressure, noisture, or otherw Se. In one exghple, the 1 nsulatirng materi al
216 may be wthéetral Theacosule@nablateriab@ 16 muytbedriodedradabdeypenpbstable, i or

i nsul ati ng nate[iﬂ% 216 may be an expandabl e insulating material or

adhesi ve. AJEYCIHally or alternatively, the insulating material 216 may

i ncl ude but g ot A4 m : i I %gﬁp ] r r her
nicro-encapé%?%?ed %%??%@%8%,“5?%%%2965ﬁ ot%gg&gﬂgkgﬁggggﬁéﬁﬁréi3@% (e.q.
hot melt, phesdaing sewtaltdMehay indiide g8ssyheainiedr haturdehiterigidueladingcoat i ng

cont ai ni ng heat expandabl e ni crospheres star%h-based adhesi ves, natural
pol ymer adh@gneays bagsdcsolveainhasedtislysolidsi eube*asabd amagrips | Tlae amaynt

conmbi nati on of r. her ] . ¢he insulating materi al § may

i ncl ude i n- so?ts%l%‘g?‘?“q%@i% PRSI P Of&HEP%%%Wj ‘et hrglsrty dPanaabl o
fibers, di ss@gynoA@afibhaliSSedRAth 1BAEbe A0@d t0SHE BindePaBbEhk@htind 6 may be
bi odegr adabl e, conpostabl e, and/or recyel able. [0029] The i nsul ating

mat eri al 2160aieryal 3d 6edaghadaghbe neth dimitedttoopigrents oftdyes,fdldrsiextagderat eri al 216
may i nclude a synt.het.ic ar natural material including aqueous based,

S0 vent  basSOTLFTYR FQgliparonr Picianersar ot it &b Pares! vie BB P UBHZSD! |
content is taiéﬁ’l'i&f?iloh)/fo%ﬁﬁ/ﬁ% Qgéﬁé’@defoaﬁﬂﬁ% ABLAL, Aldit RO kB &P RS 5&9%,3/ 40%to
70% Additional ingredients nmay be added to the binder and/or insulating
mat eri al 216tc. i Altérudiivedy tthe bimaker bndrot adulating piayertal 24 6 anaydyesn adhesive.
fillers/extenders, surfactants for dispersion, thickeners or solvents to

control vi sd&§itbsplatyie Baferia Zymay haye seviesH Prorsaties gnchyding but pitlsaitedhg
agents, addit j\v 1 [ i i Al t er I t he bi nder
and/ or insuh%prﬁ%athggﬁgfﬁg%%mﬁ%%& %éé%ﬁ§§%§§¥§gFgﬁkg&%ﬁéﬁ#g?gng materi a
216 may haveos@ysstadn MdI@Eidii@sand/dGt iy Rgpd omednthdtiwitieBot Baferier mal
insulation to keep contai ner contents hot or cold, absorption of

condensat i ofisughdsoeverilgli’l), and areferably reapirscipaeityedreforsrat dasernvnedr hot

mat eri al (such as ver. 150 F and preferably renpins inactiye before a
dot or m ned_ desearbai@ling Tvedp Bsefhi feboul R Thbom

t enper at ur egpsulfig uﬂaehgltzmna?be%ﬁhpaaﬁé rBRYCIAMe, BB BRI radabiY ¢! @bl e,
and/ or bi odegradable. 6 [0030]1n a further "exanple an inert gas, such as

nitrogen gas, nmay be injected



into the insulating material 216. For exanple, an inert gas, such as
nitrogen gas, may be injected into a hot-nelt adhesive, starch-based
adhesi ve,wonomatsisal pol yner adhesi ve may be used. The gas/useyiobsseappl i ed
onto the outer surface of the inner wall 102 before placing the outer wall
104 to give these materials foam structure, and therefore inprove the
mechani cal and thermal insulation propergies of the double wall container.
The gas nay be injected into the insulating material 216, for exanple,
before it is applied to the outer wall 104, or during application to outer
wal | 104. [ QOGA])AI t Br méirtheekyarapleasidhént gaglsliyh ad hierogers ghamayobaimjetedl 216
may be a coating or adhesive that is conbined with a bl ow ng agent or

f oani ng agento ty Esylaging Aeateiiali2d &nikiog cxganle, Amincglesasr SHCB as TYEREANRAS: heat i ng
whi ch may act v -the i i 10| 1 une, f anple, air
voi ds, a cel(i.‘ltlal ItgérElﬁc?%dcftng(?g,&lg%rrn%%ta@%ﬁmvégbr%rg %%eﬁa%%?lgséy%,ortn%{eurgﬁow ng or

f oam ng agegb_blymef dBedvEBLHecAlsel hThe 48RP BRRPPLi&d bRIARS Bulkr S@Fadenster
certain conditions such as tenperature or pressure. Heating may occur
during fill ithginoer waB 108 he&ira placiig the curar eyl 5100®, gise diesamaesials oo or
beverage. Al ternativel eatin occur.fro n _external. source.- such
oS o owalrEenFe. i dferp R Al Py S B esianical Agt S Sor aiie’ B UERISH ner
100 with an ' : : a
doubl e- vl | el Sl b HonelRE AP R IR S TRy AR EOMRM e Efe Elar

cont ai ner sl2déyfrexamplet hefives ithawppigdad hier ogeowell 104adr duoiny apptiadti@ns,

i ncl udi ng coni cal , rectangular, etc. The outer wall 104 may fully or
partially c&‘/‘éﬁrr“f%]el%dy of the container 100. The contai ner 100 and outer
wal | 104 ma i nt ' . I : : [ i ng

mat eri al Zléogﬁdl orgggﬁ%@?%lg%t%ga%%ggl&i%%@sgleeﬁ\{gé%ﬂ %ﬁ%%gn@&hg%l 102 and
the outer wabhtidddr adhesive misdtliatormbine@ gt ablowag a%dit ok Gntahing addaie Bhesi ve
properties and thus may formthe only attachnent between the container and
the bl ank. Phevingtasdosming apeat may Seeeratgdesasfupan yicadng whichyape actitagethe

i ncl uding but_not |init. t i ngl.e-f.ace,. white-t i ngl
face. coat ed uidine e gL e g P ek P dor SR BT Sin bORERRERLLE 49 ©
Al ternati veloyh@ivid Htdranaldly thd BRwWIHE 8F fodlihg 40ntTRYy Bea matérdena th foil,

film fabric, plastic, or other nmaterials. The outer wall 104 and/or
cont ai ner nelgchrepesep td prdedse a gas epdéradsirieinaerydgitonsisode gs teaaisiraurd @033] The

outer wall 104 may .include, for exa , corrugated, flute (e. E- flute,
E e N PIOSEE dICEnE ey S L e Ighe ERbETeE B Ol The
ai r channel g,8pys & b8d 8y B@Je*réé‘e@'Altéthtg\%Pﬁ'heaﬂﬁ%?{ag%ccgf 6 4 gykt@x%gl may

channel heat away fromthe hands. Additionally | ternati verf) , akr
channel s mayouarce sesuth asmnhiercappileicc atatarbanf. t he i nsul ating material 216. For

exanpl e, the_ jinsul atj material 216 nay be applied to the outer wall 104
ina stri petﬂ?b%z&l/i rl @H?g-éra%‘l tlgﬁtrﬁﬁtaﬁ‘é’ﬁ%ﬂl%‘ifcﬁ(’t‘ﬁﬁh agiopteg el e f or ned
or expanded ; | i i pressure.
The T noul at g st 400 4 Ancfli B o LK R0 Bl aplioty, SO offiaBbVS
and/ or ot heroaged se & balindritcabou@ ebhtadier ORevelbsSsHItMBer IBMEF aher gas, or

disintegrate, and thus create air voids or foamstructure. [0034] The outer
wal | 104 magep@chmabeabiaritiam nkhidimmeaiicidrree@ogulenete. abhaowkewal 10dr t he

outer wall 104 be adhered to the caontainer. 1 ch as.in doubl e
wal | cont ai W&, f@éroré))%g%hﬁ/eqovgr %S&Sﬁg Og/ré}fel “ (gﬂ{‘%{?ﬂ’@r, e_u %%?dgera é)LPﬂl% or a
doubl e wval | oeQRtWHINET4 Sh$ SY¥ enteBtdAEnfPNHE@NE WaBlbuBYarkiant Ratidtfgtni8eqat er
wal | 104 onto the contai her or container sleeve blank, using an insulating

mat eri al 21@1pend/or adl¢sivecmay &t appligd Havamedtheannatwat 102 end theurugert wiall
insulating materjal. 216, or may be secured by any other adhesive or sealing
met hod. |f dRe° e drsilgiine akrirkmax A ﬁ@ﬂﬁmﬁ%\tq%@ﬁw PETRHE B i her 100
during MENUTRELKES (hE oty altERAbhINEABeH BlCORARA AU G1afR! e WRipr doudl e
wal | sleeve), it may increase efficiency by elimnating an asse y step by
t he commer civadll Budmeg &e mdderdflaay nohtindarpppeaetsda sectidiag doonatlimftedir age
space required by the commercial end-user, e. storing one item as

opposed to PABIAlIERETAIe WhiiedoPRed Snalofadeagoaed blsaghedtipe smesriacher

container. Etgyr/ cgr)ﬁ%ﬁ%lti%h of these. Alternatively or additionally, the outer wall 104 may be



a die cut blank, such as a sleeve, may be manufactured to be stored
separately and renovable fromthe contai ner 100. [0036] The outer wall 104
may renmaiwoapansessded on one side or on opposing sides, Pamiusko@ysepPEr m t
airflow For exanple, in FIG 3 the container may contain openings 302 near
the top of the outer wall 104. For exanple, in FIG 4, the container may
contai n openings 402 near the top or bottom 404 of the outer 8 wall 104.
The opening may be formed into the outer wall 104, for exanple as holes,
and air channels may be created allowing air flow when the space between

the inner wahddehOith 81t filie fAHceplavdd,|or biieringatepifiandad oer aclll Matdnarorof t he
insul ating materi al 216. Airflow may be further mani pul ated, for exanple,

upwar d and magalrfe:rmﬁytbmrehollpdblﬁgrercwﬂgb}e@nﬁgorMciqgg@dab& flute corrugated,

or other air nne create the. i ction f theln atin terial
216 and t he IGEE " wkir StsavH 1Y sridins i GE s R pprreatt dhtp e 216
For exanpl e fde. Hﬁttetﬁfﬂut%f o@@@ldt%ﬂé&‘ru‘éﬁteﬁihﬁ ehﬁr%@ée%lte{nn&l ;‘HF;E@T M@k 2716 My

create air channels 304, [ 00 FIG "3 illustrates an ternate
non- | i m t i nghexaipnay bk 1ﬂnaweamal idiatanal) oo btiehdireasen atd mgy ovhirarel Béat216 may
form openi ngs 302 near the top, 306 of the caont a| ner 100, The channel S may
be formed byWeXpEMS thandsy ﬁ\éf%iltifg@ilé{tom erpgtigely afir Qh@neiﬁrr@%éawy o8
openi ngs on é@e@&ﬂ%@&oﬁBﬁﬁxe%s&ﬁt‘ﬁqgﬁﬂﬁﬁeﬁ'af‘%s.g@&’r exh ﬁutsufaﬁﬁéﬂq?a‘?er? 6 and

t he bottom e openings nma e ou 104

on the cont 2il6ehawbd fpHedeo iy Qltbngall flﬁ4$1€a|strf:}iedt ftelrteaporS&}ﬁtear agetrt om 308.
[0038]FIG 5 illustrates a cross section of an outer wall 104, such as a

sl eeve, assé&HY! Byt i chanrigds &e rf@l‘élilfﬁb@r expenderhpefors, gum@g psaﬁ&@remtw@teprb@/

| | ustrat | i | th t
for exanpl o o4 b 8ter kT iy R ol R, M a0 Rk Bont & ner
The outer wabimiHddhoeR, HRYE @Rel é’g&ﬁfs tﬁ%@p&@@ctﬂh@ioﬁnd@wl% bAGae; An

insulating material 216 may be applied fo the inner face 506, the outer
face 504, ar@d/dmlntegralae sud fraserdt aeenid0R fole stnumeureface 506 and the outer

face 504, s nne of the s The i nner ce 506 and
outer face g@&‘ﬂo nope ﬂ‘é@ég’ég ;ﬁﬁgﬂ%yoh% %ﬁrﬁ‘PVé‘ %tgﬁﬁmﬂfé’t%y{)]& SP@‘@)Q@TA

| nsulating NREE Rl dfter RUAN0AIANLEXRANAPRY e TBAGIR 1 00 [Rkn BE ypRP! T €d tO
an i nner face 506 o out er n an I nactive orm

i nact i vat ed donblelved]l cgntamter @l exﬁﬁ@)lm;ddublea\ppﬂl k:emtaﬁmr autﬂn ana tup,rortahat  does

not materially, al ter the thickness of the outer wall Appl yi ngl t he
i nsul ati ng @P@Fl"@ﬂ SOBaIng %IF(’é’el TR&Y E%mmf%@ar%bérlarwatma@m PRAG

mai ntain thei R'd Fﬁ@%lcoh{aﬁ' rtcpﬁtﬁ%g‘ glreeileagfangfus&ﬁfar?ﬂltsﬁlratﬁﬁ\glnlxatér?eﬂ 21kf the

i nacti vated i nsu
(e.g., void containing, foamed, or other) to secure the insulating material 216, or

may be secured by any other adhesive or sealing method. If the outer wall 104 is
permanently attached to the container 100 during manufacture (e.g., creating an
integrated double wall cup or double wall sleeve), it may increase efficiency by
eliminating an assembly step by the commercial end-user. Further, it may
decrease the amount of storage space required by the commercial end-user, e.g.,
storing one item as opposed to two.

[0035]  The outer wall 104 may be removable from the container. For example,
a die cut blank, such as a sleeve, may be manufactured to be stored separately and
removable from the container 100.

[0036]  The outer wall 104 may remain open ended on one side or on opposing
sides, which may permit airflow. For example, in FIG. 3 the container may
contain openings 302 near the top of the outer wall 104. For example, in FIG. 4,

the container may contain openings 402 near the top or bottom 404 of the outer



9 on the outer wall 104 is assenbled, for exanple, with a standard paper
cup, it may maintain the slimprofile of the cup. M ntenance of the slim
profil e e 208Ei4s6t he efficient nesting qualities of aPrsrarsdend3ssap,
allowing it to be efficiently cased, crated and shi pped. Additionally,
activation of the insulating material 216 at end use may create

manuf acturing efficiencies by reducing tghe activation or foam ng or curing
step during manufacturing of the container or sleeve and thereby al so
reduci ng energy used during manufacturing. [0040] The insulating materi al
216 may be awill Mef eChessptnitremedpe expasitiaeh g, outarw AKX BOmIfes jlags content s
206, such as hot |iquid, beverage or food into the container 100.

Al t er nat i vehplesranggur ehasmglsimay béeregisatadiondng aio dlomayhbe thersppid betveant h

contents 206, such a verage qr fo nd the.,insul atin terial 216 may
be activat ed UPOR ngztlpgang%c?@gr W@ﬁ%ogf%mgd%é]gw‘%@fat‘%ﬁt .th%cti vation
may occur Ofi‘tﬁsYll&;%ﬁ%trﬂﬁeﬁé)lnﬁlWAirﬂaw%%g@e antheb Han®ul4ibg, BF O£GagINg stage of
the outer wall 104, such that the out’er wall 104 may be shipped to the
consunmer wi ubwardarssawat fram the hobtng fiaged byrsulugbiedgfluetceriughte@1&. For
exanple, the activatio oi nt. of the insulating material 216 y be about
120 F or hi GHEF Y ety Bgatcpil i dteracitR AT KPS S W@i@p&h’-f@aw}@n al
216 may be j I doie r I i.qui.ds,
bever ages, ggie?\g%yeg)r?g&n%kp Q%;{I%t ilvgl%eg E%ﬁg;’%{ﬁgﬁ a@ér%bz(olgy Pﬁgﬁgge?é{euwg. The
activation payeroafseplitwionxqiandabliatinphenédd] 216 reapassteaidchaptsle 30ack” t he
outer wall 104 fromthe container 100 creating an increased air gap. The
air gap may49?eate a thermal barrier between the hot beverage container 100

and the han t he suner.. . The activatiqn may al so,enhance the .stiffness
and/ or rigi g?(?{ﬂ of Elﬁ}é%clgggté?tﬁse% al}?%r%l%tﬁ%r?gal%tll T %‘lp}eaoﬁ]?eoﬁé?ﬁ’lbcr?uf)ﬂ the
mat erial or of tHeGknassn®matdirl ¢ 06 hitlyorm WpkhingAS0Z sS4 thd &S 306 HMKe det ai

bel ow, the insulating material 216 may al so %e activated, or at |east

partial | y acentameed?l.pbéhecearmsisoniy be foranasddnsenpansiotoh degnewraliyg t hi s
ability of the i ating material .216 to respond. t arget. te rature can
nmake the comai?rf?@?l%r L@F%er\?gy BEHH?’?Ing?ﬂnP%OSé&@édstoﬁé‘%e F&tﬁl&ﬁr SEe its
| nsul ation sl e 1BASEARINEAUBH SAOOTACLSMALRL bE AAHITREN ting
materi al 216 ﬁay b(gaappl ied to the outer v\gell1 S04 >|7n an une pan@g)g{g;‘t ate.
Expansi on othda dder wslli184 ongheredreainat withéutnmynpletingide sealunthd topdievaat ed by
adding hot fluid %r solids, such as at the point of serving. This nmay 10
be differ entHPBA éxpandi ng the material during manufacture of the outer
wal | 104. Emmzi ONgTrsi 5 Ay, ol out er
wal | 104. The 1 nsul a@ﬁd“%@%%ﬁ%ﬁ%%&#a@ Olggﬂg%lﬁ?roI{i(;tg“’?Hoéﬂé?ge%l%gkﬁeésti ng
ef fici ency. aJembdpéhthesombinthB00. Bhik digufgisméar t@be ABtrawYye &1 hatr t her
controlled by, for_exanple but not limted to, conbining a outer wall 104
const r uct ed liFHBRE-f The eep By hggaplacerhvihiaal cantainepalor exaepleappraseat i on of

i nsul ating [ royi ific nsulation, air W
characteri s?(?r %:l%datnal ’ ca:g)sglfl%ﬁlr?gro 9%{ibglﬁ(d$$'§%a ehcgﬁtaé%hta[%eQgFeré’vﬂh{f}‘gfn%’he

corrugat i onhandiinntNfachE06 aha affoutd? TudeB 040 0A ARisaldtiAb nkbriamlei g8y be t he
outer wall 104 rmay direct heat convection upward, and may therefore reduce

heat transf eppliasktozbsinget {ace Sy dhetouterfataddly ahdiod tod swdarsuretween 502

Al ternatively,. the.in at i teria 16 may be extruded.into a sheet to
whi ch a pat f%erlﬂn?h%c%gbjélﬁ%‘# ﬂ%c?n&%rtféﬁe g@}’tﬂ}d} ?%Eoi Py g ‘gg]iﬂf f FYfapes,
lines, channglb$unep a4l andBSUti ¥Se 504 8o hBEn&RES i IPEs AR aasgp%ﬁéboilg the
sheet of insulating material 216 to an outer wall "104. In other

i npl erent at betweenexpansi on may occur before shipping, such as before,
during or ai er the man&uf acturing of the container 100. [0042]FIG 6 is an
exenpl ary t 493\% ew dfinyatnggaateral 2 h seeh a8 Apepandatle 1eteridsmAvPed with an
outer wall qlhi s il kS | i te i mting. The

i nsul ati ng %éerdl tglaﬁi%&l{ngge %(26 g{)ﬂp}# ?)té%ﬁq E\%ﬁig}]ﬂ;{] aéfiﬂ\g\cfatpl% ffbﬁ”ﬁ“&r exanpl e,

the insul at imgtiv@mee insalatidgtnamialos 6appy bedppledaeenhihalm L dowahdt 104 and
the wall of the container 100 and may forman integrated two-|layer cup with

ther mal | y- aeteniadlyaaice thedbipkacsdidhp angapial 19dt npdyingthbimswesng or bet ween

an outer wall 10 n .i nner | 1  of tai ner sleeve. The insul ating
mat eri al 21glaﬁed§fﬁizi§?%ﬁ§,m1 Fogﬁ% t%rwf?]ﬁgﬁ%]ﬁlaé’l Qg a,‘m(sl?e@}lbtﬁﬁﬁ'%l e

m crospher egf e JuRdTh&o @8 Hufer G041 Fi4 %&ﬁ&ﬁab@va%eobfn@%ﬁngfna%}ya1 9hger
suitable material disclosed above and nay include an adhesive property.



[0043]FIG 7 illustrates an exenplary nethod of applying the insulating
material 216 to a container 100. The nethod nmay be adapted to a cup

wr appi ng wechiomsi14skn t hi s exanpl e, the insul ating mater ipalr/i&2@onsss7be
applied continuously or intermttently via an applicator 706 such as a
nozzl e, glue gun, or slot die applicator onto the outside of, e.g., a paper
cup 100 which may be secured to a mandrel 702. The pattern may be
mani pul ated by novenent of the container 11 100 relative to the applicator
706. For exanple, the mandrel 702 may be spun and/or noved up or down or in
anot her di r eatth®@bufePwanhiogus asefOsd] &t dxatdp®s, Ryitlea Stand&ii papbr cufQtBal

lined, and etc. [0044]Alternatively or additionally, the applicator 706 may
nmove rel at i veaintgin the saanpraiiteeef thooup.o Mashieransenl des sline dprofletreaynretdior

e 5. cupd RIS FEABEAGHD CHE AN B AR R UP I DPeg Rine.

feed. The arcpatg@gncrrﬁﬁ%}sew CAABBoLARE abidehioh QT (R %hﬁﬁhg nifleid12 18RPLAG AL O
706. The applicator 706 may apply ‘patterns of insulating nmaterial 216 to

t he cont ai nese Y dogatermannfpcreingtdfiieiehdes be rabrig the add@atiohhe foamireel 702

may al so nove the contai.ner 10Q relative to the applicator 706, such as by
rotation. MraWI%&gﬁBﬂéfmgmnﬁg@tm Qféﬁaﬁgqltag@r phslene %Elﬂpthﬁﬂﬁ%&aisé’ to side

novenent of r&i}ﬁé@gﬁ%%&rddmﬁéqﬁﬁmgﬁ '.th rotational novenent of the

mandrel 702. romt I cat 706 may be constant or

interm ttentfoedt] meYheingalatinghekal Rioesy isd ddtivated whdtiBereby efpdrides &y, of
foam Swrls may be applied by constant spray fromthe applicator 706
conbi ned wi for &agwlennddingrontng 20 auetoes et ligwed, grerass ov bd ingohs] The

applicator 7 tached to lL.ine ich may deljiver the knsul ating
mat eri al 216.89@”1? lgﬁ'c%tltggnaﬁlivfllyoogrea dﬁ%&?“%gbe 88“%%’(%3_&){’ GRS I?rﬁ}gﬂ?(gti ng
material 216vilycht&RPOGsach hSiBevRisheBr¥BEd hAld HRENARRINE AlaBirial %6 My duri ng
application, or in the applicator feed line, or otherw se. [0046] After the

i nsul ating rpatactivaitd 2péh heasingeseoh aphy mackowae oammteZ d@thrascivatentthay

container 100 to a different position ere the cup may be renoved fromthe
mandrel for °FEH% atptlth(?Bg%i ?OHF%?gee%fgr‘hﬂt@f tthgrprp seigeatass dobPEhal |

container, Sugi S s thBRYitd? SyvAIC (Ba vbeisﬂg)ﬁegwﬂlet fsGABL}lAGr 100 into
an outer wall 104. The outer wall 104 may be eforned an ocated in a

cavity 704 isnbsanttallyhnddiyacdrihsilatarg thé@riahy1 G eF omsantpdel .th¢ A€idvalibh Goirs
il ustratesﬁﬁhegixe lLary outer wall 104 blank, This drawing is illustrative
n

and not mea ngdayinginaisgial §16may e ahpus hefhd! f’l‘ﬁh‘éhgrl e/ griessshapelmy be
cceoted L0 SRy Sy TS ORR ERH RIS NS o TR 1P oy 210 ™
appl i ed by afhunteeicol) ligeid3pbsierapesoraddoduibd ROt adtivaicdes drbiedt didxdlye spray
gun, printi rt]grhpgat?llreo.t The activation may cause the expandable material to expand and

“push back” the outer wall 104 from the container 100 creating an increased air

gap. The air gap may create a thermal barrier between the hot beverage container

100 and the hand of the consumer. The activation may also enhance the stiffness

and/or rigidity of the container, which may allow for a reduction in the material or

thickness of the container wall. As described in more detail below, the insulating

material 216 may also be activated, or at least partially activated, before reaching

the consumer. Consequently, this ability of the insulating material 216 to respond

to target temperature can make the container or sleeve “smart” in the sense that it

can increase 1ts insulation as the packaged content 206 gets hotter.

[0041]  The insulating material 216 may be applied to the outer wall 104 in an

unexpanded state. Expansion of the insulating material 216 may not occur until

activated by adding hot fluid or solids, such as at the point of serving. This may



12 coater, or other nethods, such as those descri bed above or in nore
detail below Alternatively or additionally, the insulating material 216
may be exwourdsdisi4sso a sheet and nay be applied to a coRCaIUSR010/088Mt ai ner
sl eeve, or die cut blank by lam nating the sheet of insulating material to
t he bl ank of the container, container sleeve, or die cut blank. The
insulating material 216 may be applied tjg the outer wall 104, for exanple,
on an in-line cup wapping nachine, in-line on a folder/gluer, or by other
sui tabl e nmet hods, such as off-line coating and drying. The insulating

mat eri al 21Gertifferear #ppl dx@andiag thematérl dwahd mhAdfactur@dythewutabl a] ped.t er n,
such as but not |limted to, banded, dotted, waved, squares, circles,

di anonds, r dixpension deonpimsafastire mayhesrsass thamylloefibe opter veallnl 04cFheexanypl e,
the insulati.n terial. 6 may,.be applied i ttern .that ni pul at es
air flow and?’%\lga%aﬁtgflg%éa?@y%Fo’éﬁglﬁ%ﬁé’,ef&&ff’& e SIUpNar d y fromthe
hol di ng fi ng@ESertid6r the SishuBinBInAFRL SN 13| mayl Be MRYhP @ oRIPHId LSl %&C&a}xﬂﬁé It
forms channels, or expands to form channel’s on activation. "The channels may
di rect nat urbaik netdiméed irombheng asuteatwailgl (Macanstratte@ Ti®nmHytetdolygate onl y
partially cover .the surface being.coated. [.0048] The quter wall 104 may be
renovabl y om@eiFandnpPIieratd %Em%@gﬂ%oiéméalﬁilag RerRl 31610 U145 specidic
exanple, w j t ot r : .Bn;ﬁ 0 or exanpl e,
a doubl e wal ﬂéét}gmb?ﬁg%ﬁ gﬁaﬁégéﬂi%%g%gcggﬁgﬁ%& é(g ur eaﬁl f]%ng’mFﬁgti ng the
outer wall XQ4mphy, cheldrerupatib@un® by thejangrrodl infslbtigd inagriab2 86 hpplied®6 such as

a starch based material, a hot nmelt and expandabl e materi al, an expandabl e
material w tthe aefeewilld0d mepyedirgc beatLopyesiionatnvernd.omdimas Besfomrgdetcher

adhesi ve or l.in thod. ;Jf th uter.wal | 1 i s permanently.atiached
fo the cont Atnareis TP inkr g PEbE g tiior iRl IRy G he
integrated deubdthoahferiGP)6 mhy bERYtrhd&d R8s € shdre t@ivhich Lpaer®mayPeng an
outer wall 104 by elimnating an assenbly step by the conmercial end-user.

Further, it apaicdisueleasly flhengrderquttioR sbapasaecss peanmelse quothedmbykingse
commer ci al end- user torin ne item as .o ed to t .. .The shape of the
outer wail 108 P Shert SEPE AT e hero ahaRb BT MARAAHS, © PROURARAL of ¢ he
outer wall 164 'TRXSt}Q?irﬁﬂﬁmeﬁgatf‘oﬂs,té}g)a%é’rpﬁla foc@ﬁﬂﬁéfo&%ﬁ%iﬁ%%?h hor exanple
but not limted to, a contal ner sleeve, a soup tub, 13 press-forned

cont ai ner, defdra) durbeveradige theana@ifagnsing Aff ther comtdineal 0t he cont ai ner 100 may
be a contai 36{’ Iegﬁf that is open on both ends. [0049] The outer wall 104
may, optiondPP42] cohtGitisian-cxempianptoniiey ¢fra @gpysectign ofpgentajrer dAR

i nsul ating ' [ a ' - L .1 = - Qr

col d- set matyr%@%)egrmc%?n(!1 Wt%%‘%.n %éeij ‘?%l gg%m?ﬁgﬁi%g? %S/ﬁclgft(@ lsvét% %?f %g& rrlr@ir{%léﬂﬁ'sed in
addi tion to ThednsulstilgambtrgianBlEmiaglbe 2bpliedticdh @gter fvall 109NTbNgxample, the

rei nforcenent. The outer wall 104 rmay be applied to a container 100, such
as a cup or iByudating myterinldl Gaipayrbe apphgdpivien theatiteravalhg04 and diergll of

manuf act uri [ S 0501L.F1 GS. .8 th h 12 illustrate ny exanpl es
of an outer Q@\% ?nqilg%r. ﬁ#'n%fgdgmg%%%? & 1r§?%a%§ggp¢a¥Trl Cﬁlgt\ylgk.f ﬁ\%m% not
limting. Flagivilablelitsldtied espadhsle nablial iR betideR, bisdthvat RgotRE faljal 216
applied in a pattern 809 to channel the rel ease of heat. The insul ating

mat eri al 216 0dapdias instevadf of 4 emtairanygeeve. dderiogdeting paeir] 2bushyas but not
limted to flyted corrugate. .Convection m mani pul. ated by corrugation,
the patter n BFUdHHP5 fr 1B 4 ﬂéVPlﬁéﬂrﬁxip%@g%&f BYGIQppheies, Orcfgarflﬁlganot her

sui tabl e Mangefs 6b9%1%¢:sl383§1 a Biddaf BHAYY et bliBld Rh&riaf Hi8E10RREHREGnd

non-1limting exanples
may include an adhesive property.

[0043] FIG. 7 illustrates an exemplary method of applying the insulating
material 216 to a container 100. The method may be adapted to a cup wrapping
machine. In this example, the insulating material 216 may be applied
continuously or intermittently via an applicator 706 such as a nozzle, glue gun, or
slot die applicator onto the outside of, e.g., a paper cup 100 which may be secured

to a mandrel 702. The pattern may be manipulated by movement of the container



potential patterns of insulating material 216. The patterns of insulating
material 216 are represented by nunbers 909 and 1009, respectively. The

i nsul ati ngorratoersiask 216 nmay be applied in patterns ot hercrhmspomnisse?
illustrated in FIGS. 8-10. The insulating material 216, may vary in

t hi ckness and may provide graduated flow to channel heat to openings.

[0052] FIGS. 11-14 illustrate patterns ofjjopenings that may be used to allow
air flow. Openings are represented by nunbers 1112, 1212, 1312, and 1412,
respectively. Openings may al so be | ocated and/or include shapes such as

i Il ustrated 109 reltibe tsthe 2bPlicatdd706. At ckdiple, Theemendray70emdi deGptin OPENi Ngs
at opposing ends of the blank, or only at one end. The shapes of the

openi ngs i n apdgs momdll@ <§rd@“m orugtangthiey diregtion tandhigwe aldesirad pajterkerg.,
exanpl e, the ﬁaft i $ Iatlng material 216 and the shape of the
openi ngs mayPpé gt #5%& “to manipulate air flow for exanple but not

limted to, [goggti nﬁlt@m\éﬁ%lyrdr a@&ﬁ%ﬁﬁlly,hﬂ@?ﬁﬂlﬁh@r 708 rhay ABve HIMgid @t i ve
exanpl e ShOWI ng ‘exenpl ary heat transfer. Thi's exanple I's not nmeant to be

l'imting, bubeomrtaingr 100 uwsetchtdve\aeiesfrecppaimml the@npl&,@h@slsmlmw bei on.
Total heat | oss o the s by the follomnn equation
t()}T £Ea| .h/ s?éﬁ‘i‘i‘%e r@&ﬂeﬁzﬁ@ @Fﬁar%f&ﬂ SAUPHERY heol@@ e‘%’nt?534bmy
e the hea sented by
thé)gﬁig%g 76? g&éﬂgg@tﬁyf §Pe’t?£9{a@ﬁﬁ18 @eed@fhe%n} ﬂmjco Velthé

1502, 1506, may represe vectional and

conduct i onalcohtier 1100 pro{iRateio the apljoacdri?e6. dfhelepphicagr TBantapplyot nay be
achi eved by m ni m2| ng QI. The outer wall 104 may mnimze QI by m nim zing
@, B, and p@tternﬁ@ llrafwlqtlﬁérmﬁprlazlo?déd@tthwqrgtalaﬁr1 by ﬁ@mrwrengﬁﬂ@ &9 al may

result in my amrrer (} hgl?%mggcirs%‘l Q%lﬁla acrH| evtélg cBn‘gme[rqBaSJ:lgpve 90 eCt' ve of

preventing ¢ H%u
applicator 706, such as by rotation. As an example, stripes may be applied to the

cup by side to side movement of the applicator 706 combined with rotational
movement of the mandrel 702. The spray from the applicator 706 may be constant
or intermittent and may create broken lines, stripes, dots, or ellipses of foam.
Swirls may be applied by constant spray from the applicator 706 combined with
side movement and rotation of the mandrel 702.

[0045]  The applicator 706 may be attached to a line which may deliver the
insulating material 216. Gas, such as nitrogen gas, may be added to the insulating
material 216 by a separate line and mixed in the applicator 706, or during
application, or in the applicator feed line, or otherwise.

[0046]  After the insulating material 216 has been applied, the arm 700 may
move the container 100 to a different position where the cup may be removed
from the mandrel for further processing. For example, an integrated double wall
container, such as a cup, may be formed by inserting the container 100 into an
outer wall 104. The outer wall 104 may be preformed and located in a cavity 704
into which the container 100 may be inserted.

[0047]  FIG. 8 illustrates an exemplary outer waH 104 blank. This drawing is
illustrative and not meant to be limited to a size or shape. The size and shape may
be adapted to the dimensions of any container. An insulating material 216 may be
applied to the outer wall 104. The insulating material 216 may be applied by a

number of methods, such as but not limited to, a nozzle spray gun, printing, a slot



for exanple, mnimzing 2, B, and 4, especially @@, B, while allow ng
QL and 4 to channel the unavoi dable high heat flux (due to the hot |iquid)
verti cal lwyouploorsigdewn Thi s may be achi eved by, for exanpleusaddiosss77
corrugated grooves to the outer wall 104. The grooves nmay be, for exanple,
in a generally vertical or diagonally tilted. [0056] Non-limting exanples
follow [0057] Exanple 1. Exanple 1 provi@es a graphical representation of
how the insulating material 216 rmay alter thermal conductivity. The
tenperature on the inside of a cup may be represented by Ti. The

t enper at ur e Qater & AMrshétBoS, stidtPasctipsd@dschBed SRIVRSR M BthrO¥ethi -beldye t op
line, X, may represent a container without the coated outer wall 104. The

second | i ne, ANernatayely epadditianally, deninsilaeng msswrab R &6l nwiythe extruded do eut er

wal | 104. This ex le, may .illustrate that, .in cont ai.ner wi t hout an outer
wal | 104" coaVieel LR hopmliedt P oRg et oriing e ene i FPLaRE Y i n 1 he
tenper at ur e |hH MR (R it b RsQutliss A8t al tBANRIBHIBE ORMUIRE bRl |-
In a container Wlt% a outer wall 104 coated with the 1 nsulating materi al
216, the di fsdevenaalié out ienk.efpeimatiatiag hettovid 2 16msaydiee appdiedud shedeutemy be
smal | when the ho#nff ood or bever.ag]glﬁits added to the caontai ner. However, the
food or beveVdhd04d)r GeamprletQn hiB-hag @ WrappKe PACkiBh AL Bausi ng t he

{Tgtme)reir Z![ u'; g @@%ﬂleﬁa\%}%&n%tggra@%ﬁrei thg&zg‘ﬁ] Pas cgfif'—?ing icggt?ﬁgeﬂlcdedljyﬂqg.
The insulating material 216 may be applied to the outer wall 104 in any suitable
pattern, such as but not limited to, banded, dotted, waved, squares, circles,
diamonds, random, a combination of these or any other pattern. For example, the
insulating material 216 may be applied in a pattern that manipulates air flow
and/or conducts heat, for example, vertically upward away from the holding
fingers. The insulating material 216 may be applied such that it forms channels, or
expands to form channels on activation. The channels may direct natural
convection. The insulating material 216 may fully or only partially cover the
surface being coated.

[0048]  The outer wall 104 may be removably or permanently attached to a
container 100 or cup by, for example, wrapping the outer wall 104 around the
container 100. For example, a double wall cup or container 100 may be .
manufactured by laminating the outer wall 104 onto the container, using an
insulating material 216 such as a starch based material, a hot melt and expandable
material, an expandable material with adhesive properties, a combination of these
or any other adhesive or sealing method. If the outer wall 104 is permanently
attached to the container 100 during manufacture (for example, creating an
integrated double wall cup), it may increase the efficiency of using an outer wall
104 by eliminating an assembly step by the commercial end-user. Further, it may
decrease the amount of storage space required by the commercial end-user (storing
one item as opposed to two). The shape of the outer wall 104 in the drawing is not
meant to be limiting. The shape of the outer wall 104 may be adapted to the shape

of other containers, for example but not limited to, a container sleeve, a soup tub,



Time [0058] Exanple 2. Exanple 2 illustrates tenperature sensory conparison
of various outer wall 104 materials coated with the insulating material 216
conpar ed wo 20d0ii3o456 t he insul ating material 216. The folPcowiSe@o®3sseT i nent
is for illustration only and is not limting, other experinental results

m ght be obtained. [0059] An insulating material 216, such as a thernmally,
or other, expandable material may be applsied to outer wall 104 bl anks nmade
of various materials, such as but not Iimted to paper, paperboard, and
fluted corrugated paper. Each outer wall 104 bl ank may be w apped around a

cont ai ner, $ueR-fafmed Edainder Gulk ‘tﬁ@.’)ére%e cohtaliggls WAltBroagvelvah@€Eontdiner cups
may then be handled wth bare hands and a conpari son nmade between the

sensory resd8fgesy bova cortaingpsleevrithet srepen on bedlcendsest, the cups with coat ed
outer wall re. ess "hot" to the t.ou t han. those wth coated outer
ol 104 EXPEdTonThEBRer Salotny et OREL BB Nt St er i nt o
the cup. [0QeOEXammhe irkuldR8ihie8alof16 Bakbahl e, §hd Bl-scabPhdBreR®r
applied to a single face nedium The coating nay be expanded when wet using

a MASTER- M TBIdt&0 m4y BE7émitidde athegursean [HOMalécpldest glue h@Q6EEedmpl e 4.
Coatings of insulating material 21 y be applied, to the outside of a 12
% cupgand &ﬁ?l&%&otﬂaﬁg@gﬁ%%H@@%faiﬂggﬁucgﬁé ﬁék?n%}a&rel@ cifegiited PR hot
wat er may b ' ' ' V. ved
shor 11y af t g AELOLEEy HEGoEHR TPLORERE, RIENRANE PRTBRTRENCY be

pl aced on t keample, waashiag tieminhtifgnot eBenmatuiaXidang ipestesdy. be observed, but
still partial _WO 2010/ 151456PCT/ US2010/ 038677 16 exFansi on. A benefit of
post - heat ad?93Mt i ohlGrry8 Harongiad 2 dltustiatn many exanplegof en ovier weldO¢he coating

expands. These examples are merely illustrative and not limiting. FIG. 8 illustrates outer
wall 104 with insulating material 216 applied in a pattern 809 to channel the
release of heat. The insulating material 216 may be made of, for example,
corrugated paper, such as but not limited to fluted corrugate. Convection may be
manipulated by corrugation, the pattern of application of the insulating material
216, or in another suitable manner.
[0051]  FIGS. 9 through 10 illustrate other possible, non-limiting examples of
potential patterns of insulating material 216. The patterns of insulating material
216 are represented by numbers 909 and 1009, respectively. The insulating
material 216 may be applied in patterns other than those illustrated in FIGS. 8-10.
The insulating material 216, may vary in thickness and may provide graduated
flow to channel heat to openings.
[0052]  FIGS. 11-14 illustrate patterns of openings that may be used to allow air
flow. Openings are represented by numbers 1112, 1212, 1312, and 1412,
respectively. Openings may also be located and/or include shapes such as
illustrated by numbers 1214, 1314, and 1414. There may be die cut openings at
opposing ends of the blank, or only at one end. The shapes of the openings in
Figs. 11-14 are illustrative only and not limiting. For example, the patterns of
insulating material 216 and the shape of the openings may be so arranged as to
manipulate air flow, for example but not limited to, creating a Venturi effect.
[0053]  FIG. 15 is an illustrative example showing exemplary heat transfer.

This example is not meant to be limiting, but merely illustrative of possible heat



[ 0062] Exanpl e 5. A coating of an insulating material 216 was applies to a
cup. A 250 WIR heater manufactured by Fisher Scientific nodel no.

11- 504- 50woryimsi4ssed t o heat the insulating material 2P&T/US2Eans3secon may be
sl ow when the lanp is six inches away fromthe insulating material 216 and
i mredi at e when one inch away fromthe insulating material 216.

[ 0063] Exanpl e 6. Coatings of insulatingpaterial 216 nmay be applied to
paper, which may them be wrapped around a paper cup after the coating is
allowed to air dry. Heat froma heat gun may be used to heat the part of
the insul at iiog matipiladdn. 2T6tat Bedtilog Jfik &y@edrh Yndylbepleséied papey shel | for
one m nute. The coating expanded. Another part of the unheated insulating
mat eri al 2160k@EmigeguaEsn:be heated under an IR lanp through the paper. The

i nsul ati ng mat er @l d. [0064] Exanple 7. An insul ating
materi al 216, Eﬁ[g@ﬁge ?5 ggﬁggggggﬁ ‘coating, may be applied within the
wal I's of a (WHé}Je‘QWi@ltﬂe Dl BYA 168s. 0(9{‘151]4”1%5}/ b8 U Th@® 1iks AUP to Wdfek NY

manuf acture, the Insulating material 216 nmay be adequately dried but not
expanded, orevapnratﬁcum ,eQpand €, rephesantet dysIS@2y ES0H, and hH88, wespecsvayxposed t o
hi gh tenperature, such as the teqperature of coffgg or soup, the insulating

mat eri al 21@%%%8%36 peistrctignal Rad wanductiopak hgat S&bl e wal | sl eeve or
contai ner a ro e iV

Yo tl'y" i@" ] e TRES AIET el RERARS A SRS R ARAREY, |
t he insul at| n Brdoutérgivali 194 ﬁfaytrhﬁnrpmel(gbby mihignikivlel @QRGnde) 2i Tiz: 1o
experiment il Iustratl ng how use of the insulating material 216 decreases a
wei ght of athgrmet pendugBedy phtherasHeting metegiabmgy reswdionrardelowsr hesdessi ner

sl eeve. X |rrent enploys a limted set of materials, they
demnstrate%ﬁgg@pér@fg(?) ty and benefits of the insulating materi al 216,

[ 0065] Two sq@O08HS \A?Blﬁ@o%@ap@r&%reJmng%ﬁgﬁﬁ&%@ﬁrﬂuﬁhmay wesciied&l Bpnce
di sposable cup with a pt outer wap. The experinental container was a 16
ounce di spodeibPamnpip rmnnmlzang)@tz 1@ and R4, aspedially Qg, Quanbile allowm Qiand hi s

water - Tho G5 shite: BRgsareaRbis bt et ehh ot e WEdPE LIRS near o Bi6 of
the experi nghal TARMA} 9@5cfﬁé&@rtgﬁ%rt@@m@%mgbo% Lig g%g%s\eghfer- The

outer surface tenperat'ure of each cup was neasured a "ot t ed bel ow. The

exper i ment aloutonvadi Hidl. éffedgronpesaneyl benfsuxdmpig, | a)gmxetalbsvaﬂﬁcdlmg the first

f ew m nut es of th1 i(g(?ri ment. Thermal Insulation with Initial 190F Water
1agona tilted.

[0056] Non-limiting examples follow.

[0057] Example 1. Example 1 provides a graphical representation of how the
insulating material 216 may alter thermal conductivity. The temperature on the
inside of a cup may be represented by Ti. The temperature on the outside of the
cup may be represented by To. The top line, X, may represent a container without
the coated outer wall 104. The second line, Y, may represent a container
assembled with a coated outer wall 104. This example may illustrate that, in a
container without an outer wall 104 coated with the insulating material 216, the
difference in the temperature inside versus the outside of the container may be
very small. In a container with a outer wall 104 coated with the insulating
material 216, the difference in the temperature between inside and outside may be
small when the hot food or beverage is added to the container. However, the food
or beverage may activate the material, A, on contact, causing the material to
expand. When the material expands, the difference in temperature Ti-To, may

increase.



[ 0066] A second trial illustrated the use of container sleeves. The

reference contai ner sleeve was an N-flute single face sleeve. The

experi nenwealomostgsner sl eeve was an N-flute single facecsluseme/osgsth an

inside |ayer of insulating material 216, in this case, foamcoating. A

| ayer of kraft paper was |am nated over the |ayer of insulating materi al

216 and the material was dried, but not ;gxpanded. The insulating materia

216 was applied in two patterns: full coverage and |ines running fromthe

top to the bottomof the sleeve. To summarize, there were five formats of

contai ner sleeves tested: Nflute single face sleeve with inner |ayer of

kraft paper N flute single face sleeve with inner |ayer of dried

non- expanded heat activatabl e aqueous coating ("AP') and an inner |ayer of

kraft paper N—iiffe single face sleeve with inner |ayer of expanded heat
eouy

activatabl e aqu oating and no | ayer O0ff kaft paper 18 N-flute single
face sleeve wt NN of expanded
arranged in vertical|li i

at_acti vat abl e agueous coating
of | kraft paper N flute single

face sleeve with a flull i r—of expanded heat activatable
aqueous coating and | nhef v paper [0067] The sl eeves were
' $ ¥ led wth 190F water. After

filling, the tenperature of the out3| the cup was tested at one minute
intervals for 5 mnutes. The results are ¢harted bel ow. Thernmal Insulation
with Initial 190F WA

»
P

Time

[0058]  Example 2. Example 2 illustrates temperature sensory comparison of
various outer wall 104 materials coated with the insulating material 216 compared
to without the insulating material 216. The following experiment is for illustration
only and is not limiting, other experimental results might be obtained.

[0059]  An insulating material 216, such as a thermally, or other, expandable
material may be applied to outer wall 104 blanks made of various materials, such
as but not limited to paper, paperboard, and fluted corrugated paper. Each outer
wall 104 blank may be wrapped around a container, such as a cup. The cup may
be filled with hot water. The cups may then be handled with bare hands and a
comparison made between the sensory responses to the two conditions. In each
test, the cups with coated outer wall 104 were less “hot” to the touch than those
with uncoated outer wall 104. Expansion occurred within a few minutes of
pouring hot water into the cup.

[0060] Example 3. Coatings of insulating material 216 may be applied to a
single face medium. The coating may be expanded when wet using a MASTER-
MITE 120 V, 475 W heat gun at 600 degrees F.

[0061] Example 4. Coatings of insulating material 216 may be applied to the
outside of a 12 Oz cup and allowed to air-dry overnight. The next day, 190 degree
F hot water may be poured into the cup. Noticeable expansion may be observed
shortly after filing the 190 degree F hot water into the cup. Lids may be placed on

the cup, and after 7 minutes more expansion may be observed, but still partial
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expansion. A benefit of post-heat activation may be that the hotter the liquid the
more the coating expands.

[0062] Example 5. A coating of an insulating material 216 was applies to a
cup. A 250 W IR heater manufactured by Fisher Scientific model no. 11-504-50
may be used to heat the insulating material 216. Expansion may be slow when the
lamp is six inches away from the insulating material 216 and immediate when one
inch away from the insulating material 216.

[0063]  Example 6. Coatings of insulating material 216 may be applied to
paper, which may them be wrapped around a paper cup after the coating is
allowed to air dry. Heat from a heat gun may be used to heat the part of the
insulating material 216 coating indirectly through the paper shell for one minute.
The coating expanded. Another part of the unheated insulating material 216
coating may be heated under an IR lamp through the paper. The insulating
material 216 coating expanded.

[0064] Example 7. An insulating material 216, such as a heat expandable
coating, may be applied within the walls of a double wall sleeve or container, such
as a cup. During manufacture, the insulating material 216 may be adequately
dried but not expanded, or not fully expanded. When the sleeve or container is
exposed to high temperature, such as the temperature of coffee or soup, the
insulating material 216 may expand pushing the walls of the double wall sleeve or
container away from each other. This expansion through activation may “smartly”
increase the air voids in the insulating material 216 as well as the insulation and
rigidity of the package. The following details an experiment illustrating how use
of the insulating material 216 decreases a weight of a material used in the
manufacture of a container or container sleeve. Although the experiment employs
a limited set of materials, they demonstrate the feasibility and benefits of the
insulating material 216.

[0065] Two samples were compared. The reference container was a 16 ounce
disposable cup with a 16pt outer wrap. The experimental container was a 16
ounce disposable cup with a pattern of insulating material 216, in this case a foam

coating, and a 12pt outer wrap. Both cups were filled with 190F water. The
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insulating material 216 of the experimental container expanded upon addition of
the 190F water. The outer surface temperature of each cup was measured and
plotted below. The experimental cup displayed improved insulating properties

during the first few minutes of the experiment.

Thermal Insulation with Initial 190F Water
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[0066] A second trial illustrated the use of container sleeves. The reference
container sleeve was an N-flute single face sleeve. The experimental container
sleeve was an N-flute single face sleeve with an inside layer of insulating material
216, in this case, foam coating. A layer of kraft paper was laminated over the
layer of insulating material 216 and the material was dried, but not expanded. The
insulating material 216 was applied in two patterns: full coverage and lines
running from the top to the bottom of the sleeve. To summarize, there were five
formats of container sleeves tested:

» N-flute single face sleeve with inner layer of kraft paper

e N-flute single face sleeve with inner layer of dried non-expanded heat

activatable aqueous coating (“AP”) and an inner layer of kraft paper
e N-flute single face sleeve with inner layer of expanded heat activatable

aqueous coating and no layer of kraft paper



2345 M nutes [0068] The cups and sl eeves containing the foam coatings al so
had higher rigidity, even at a reduced paper stock. The patterned foaned
coati ng pweveniedsiseven the 12pt outer wap from col | apsiPog/useda10/088se7 i nner
wal | during handling. This may allow the use of |ower basis weight and

cal i per paper board while maintaining good insulation. [0069]Fig. 16 is a
bl ock di agram of an exenplary process fd8 applying a mcro-particle coating
to substrates. The process may include applying a m crosphere or other
expandabl e coating to any of a substrate, die cut blank, container, sleeve,
catering trayss, dolblesinglk faceigesyve pridssmtolayedot expandebigat activagatde

bag-i n-the box containers. The prqcess .include inline 1600 and off-Iline
16%0 procedur es. 2FHEY FPFHRE Wﬂ'gg?ad?geliggﬁhﬁfnﬁﬁ@% @yegtogémfgaarggat i ons
1620, 19 e N-flute single face sleeve with a full coverage inner layer of expanded heat

activatable aqueous coating and inner layer of kraft paper

[0067] The sleeves were applied to a 160z disposable cup which was filled
with 190F water. After filling, the temperature of the outside of the cup was tested

at one minute intervals for 5 minutes. The results are charted below.

Thermal Insulation with Initial 190F Water
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[0068]  The cups and sleeves containing the foam coatings also had higher
rigidity, even at a reduced paper stock. The patterned foamed coating prevented
even the 12pt outer wrap from collapsing into the inner wall during handling. This
may allow the use of lower basis weight and caliper paper board while
maintaining good insulation.

[0069]  Fig. 16 is a block diagram of an exemplary process for applying a
micro-particle coating to substrates. The process may include applying a
microsphere or other expandable coating to any of a substrate, die cut blank,
container, sleeve, catering trays, double-wall cups, press-formed tray, soup tub and
bag-in-the box containers. The process may include inline 1600 and off-line 1610

procedures. The inline procedure 1600 may include stacking stations 1620,



manuf acturi ng stations 1630, and packagi ng stations 1640 used for the

manuf acturing of the container from paper or die cut stock. The stacking,
manuf act wonglersdspackagi ng stations may be conpl etely aorarsatiedssnt/ or

i ncl ude manual stations. [0070] Coati ng application processes may occur
in-line 1600 or offline 1610, at the same or another facility. In-line
application may include the applicationI® the insulating naterial 216 at
one or nore of the stacking stations 1620, manufacturing stations 1630, and
packaging stations 1640. The insulating material 216 may be applied in

vari ous waygnariumtwmgn@atms K30, pachpackdging sbatingd 640 $19@:%@e§he printing, a

I t t ded sheet of
Coati ng. - angriseiitiedle ShBr RO snEtm PR AT SIS AT O Bt hem rmay
occur in-1i peanh®RRudie id pdcre 1%@%9&10\“/@%&%/ Be&rbibrely Qﬁoﬂﬁfe@%ﬁ/d?ay occur
before the stacking s %age 162% 0071] Application Wwith a brush or brushes

may occur byndledsiinagudlistations.ul atl ng material with pressure through a tube
to the brus%o%’ﬁe br.ush rra be.manuf actured fromdj fferent naterlals such
i

as horse hai sy ORI WPHERERT BIOSSSSTh @ A5eH febns HRIV o e 1610,
filaments syetheldak &r@‘ﬁofh@?%’c@ﬁtgngn %gﬂéado% AR IR RYALBE of
sulatl ng

filanents. brush nay a attern o the

mat eri al . Thiec msulatihg nfaternﬁanatat o oB|herd @ﬂthte@tafczla btatidns mego,be control | ed
such that the anmount of insulating material appli e§ to the substrate may be
met er ed. As BaRUfaqtyrang detions k038, et pagk ﬁgmgwgat%dﬁ% Thepesulsingt may be

i ch may edpari o6 b etrliudR dp By R AL RTRRER Brobidh, °

bet ween an ispoigfesastehtingt anohﬁ}éesfpr@f aasléladLeatv@lol b WininktioMByape preferable
that the insulati n% mat eri al does not deform a shape of the outer |ayer

once expandéyirudisishiensel earting ﬁmyerfltlaﬁtsezpﬁhMymb,eord{asltous bombthatinnsofini f or m
or varying pattern. The.br.u us ader. applications, such as
to coat the%?eﬁ%ﬂa@' 8?01151%;86}1953%&0%396ig}é’al Oh @%‘)’@F%ﬁb‘@%%on with a

printing pr %%&u%&br‘é%é%ta&&in%%@b jgagubstrates thr ough rollers. The
substrates may be roll or web form of paper stock, or alternatively in

sheet form [G0HE]I nsAbplidatignvetiea baJshZ)I(brm;ts hmymcesxsbya&}eﬂngdhe insafaving or
patterns or wth fuII cover endi ng on an_i npl epentation. 20
e

[0073] I n Fi gratarial Vel BreSHES grg'ég}i? erp e RrusRed he Srushngy Be i nsul at i ng
materi al 21@112&19F£t1§'€9 Ltoﬁl?ﬁﬁ“fe}%&%at N8s @8&17-% I8 aifl f%#ﬁﬁet ct}ﬁ?feﬂﬁﬂl ating

material to a uni formlayers o e I nsu erral 216 on

t he substr atraebamlmay imehelesy Ry ﬁmhién%sumyhi’t&hel&I%dla‘tlﬁgfnﬁﬁtm;ﬂqm| nuous or
interrupted patterns of the insulating material 216. The nozzles may be
arranged su@RPieskihroueh the hilaraents. nghfF BEUshgnavaaraly aISWaQ‘«ile)rmﬁ@?llﬂe@f ther e

de- b d Th tered t
control o ¢ OB Bpb oRR Bt ¥ BB RE T P A TR e o ey
al so be posicba@fesi sueh dhdt ¢d arﬁ@uﬁ)bf%sﬂzﬁtﬁqg matekial hidictmd eid fbs@dE nft 0

deS|gnat ed gortlons of the substrate, such as at a corner. [0074]1n"Fig.
non- spr ?mﬂﬁwﬁeésmoﬁum@tlvbemdwﬁllnntlagpxaynlalesmeelmnuntSmydvb i nsul ati ng

rraterlal 216 to oL The .str red hr ough t he
nozzle to appiyP IL ‘%’385%%3@ 21,4% {nchéﬂﬁ’SEﬂuﬁatWﬁﬁn E“ IEQ E‘?ﬁi ST BRY a
speci fied Wegﬁz&datm/f@blg%z%ff ah h@chsbf &fé ofﬁh@‘g eteH%n'? lgg may be
turned on and of f to accommodat e speC| pattern o the 1 nsulating
mat eri al 216uteo ldylee ofaldstblatveall cup. It may be preferable that the msulatmg materlal

does not deform a shape of the outer layer once expanded. The insulating material

216 may be distributed in a uniform or varying pattern. The brush may be used

for broader applications, such as to coat the inside of a bag-in-the-box container.

[0072]  Application with a printing press may occur by running substrates

through rollers. The substrates may be roll or web form of paper stock, or

alternatively in sheet form. The insulating material 216 may be press applied in

spots or patterns or with full coverage, depending on an implementation.



[0075]1n a trough or a dip insulating material 216 application, substrates
may be noved through the trough that contains insulating nmaterial 216. One
or both swdesiwfsi4she substrate may be run through the trougis20bosdsrTkness
of the insulating material 216 being applied to the trough may be
controlled by how long the substrate sits in the material. A tenperature of
the insulating material 216 and substrat2® may be controlled to activate or
not activate the expandable insulating material 216 during the application
process. A control blade nmay be used to neter off excess insulating

material 214007 e shivlsigr hi.sorayayozetes ddPP niaycbe tred gt apply atinswaighe or

i ndi vi dual | el.d 4.0 .t he rQu 761 Wt h any. of the. above application
processes, %ﬁﬁage qt%“%e{ﬂﬁ 58%325826 3?%%& € Npgeles Ay ﬁgﬁjspﬁlg%néylia}.]ag gital 216
may be driedo ﬁ{)pl§%tthin§‘dﬁﬂ0@1? 1&3/_>érsa<pfﬁhyiiﬁk91a|@fn BhawiNg 1609 thaishbQFaadmeai 1

Wi t hout activating the insulating materia 16, if it 1s desired to expand
t he i nsul at iongnaresenay alozZ2¢Smiay be used & fapmosesisposuahingsrugted pagterns of

f [ . th [ f . The i | at i i al
e, Bhabnt BT BT i Fesmneeed Subahife pouf L ot 220
at the WO 2049IpIARCRATHYEROLALOSBOAA-AY. ShAGHK) N0 8LBLLaRy bTfiEd-psul ati ng

ed befor ing t al

material 216 may De expan e or after stac e con ers.

[ 0077] Coat edhersprayanay belnietanak so contrdde thelnéss dffiiee sipdieliingilaimt merriallhe
insulating material 216 may be applied during in-line or off-line
processi ng. 20f- dhgimogdemny alsebe powtipneshioatisessnyay ef thglinpigingampatssiahl | owed
to dry beforgt I ntalners, etc. are fornmed, or they may
be forned V\/ﬁlﬁﬁé)gf%géélﬁ)%%gm%ﬁoﬁﬁg%n%ﬁg?%‘%St?iee SP%eh fhedt %Beerhdi ng on the

properties gqhordye iH}SﬂigalS,HQm%_K"@Iﬂl@ﬂzle_%jl@OOirﬁa}m?é/uie@K@a@pl@%fe%npmﬁﬁconds
to several mnutes to dry. The insulating material 216 may be activated
during the ichinsulginganaienat2h6itaghosubsiraerhi@fdd hestrebmasaybe tieterednsumnmer

stage. To activate the jnsulating nmaterial 6 in-line, an r all of

i rar ed (1 Brovgh e BERbaR PRl Stthateny T he it TRk bR olrsd s ouEus e
The i nsul at inge MRS Width UGl of AeSstRafCHAIS MbwSRGAMISHERISSHSS Bt M nut es
to fully expand. For exanple,” a mandrel, which holds a container fromthe

i nsi de of t hencdrbandet toandéromodaed dpacifiedipachrohafl tHs isutatipgfmaenislhe

out si de of %Sg qu%t ajner, may be used to apply heat to expand the
i nsul ati ng &9 9 suDgBAtByr i ng t he contai ner nanufacturing process. If a

wet or partigdtyy dryy, d i E . ring
process, t hé@dnasidr e]?ﬁ dn%%@%%%&@%ﬁ%é@dmta %ﬁﬁaﬁ%ﬁj@%a{ﬁgﬁfﬁ@ ﬁgé{gggn%]tq rial,
such as TEFbemdwedphevghthestrowdi thgt eontdinaishtingimdthgali21sulGrid abotmt eri al
216 onto the mandrel. Lower activation tenperatures nmay be preferred if the

activation &¢€espEthesupstiate mpy bequnyhrough thesowghs uh shickeessef dre iapulatiez t he
i nsul ati ng [ &) e n form a reinfaqr ai.f ._.The
insul ating %&%ﬁl glm%%g“gr@%gg%g}%_ttlméﬁ ym %ﬁ%@ﬁoqgarqyﬁbo‘ﬁgcﬁﬁftgﬁt uring of
the cont ai nenbst@bdsitsigfhd MateedPanItOPelBite ©PRtd MY@atifs hagrEPRIFARY | ON
stage. [0078] As nentioned, use of the insulating material 216 may help to
reduce the substrate may be controlled to activate or not activate the expandable insulating

material 216 during the application process. A control blade may be used to meter

off excess insulating material 216. The substrates may be belt fed though the

through or individually held in the through.

[0076]  With any of the above application processes, and with any other

process, the applied insulating material 216 may be dried or set , such as by

applying or blowing cool air or warm air without activating the insulating material

216, if it is desired to expand the insulating material 216 in a later process, such as

during manufacturing or at the time of consumer use. The insulating material 216

may also be expanded after manufacturing and before consumer use, such as at the



t hi ckness of substrate needed to nmake the container, sleeves, etc., while
mai ntaining a better rigid feel to the consunmer. The insulating materi al
216 may aveaoimpugée i nsul ati on properties of the contaiPoers2ena3gea’ hel p
keep the beverages or foods warm or cold | onger, depending on the
application. The substrates may be nmade of natural fibers, synthetic or
bot h, such as SBS (solid bl eached sul fatd) paper board or box board. A

sl eeve materials, such as liner and nedium may be produced of

15LB/ 3000ft 2t o 100LB/ 3000ft2 material, and preferably 22 18LB/3000ft2to
50LB/ 3000f t Btacking staticnperheghsul pengoragteriab Abs magthe expandect bedoreawladtecups, soup
t ub, press-f%)rged ﬁontrﬂi ner and ot her non-corrugated contai ners nay range
from9 poi nt*EEEIBEPHEIEnd preferably 10 point to 24 point, where a

point is eqyah7Ajo 14RO of Eﬁébate{cp&é\n&%s?’mgﬁf Be YA 10HS sGLERRdISTRhS 19k t he

I nventi on have been described, it e apparent to those of ordinary
skill in thensudtinghasterralridl hmonp be applikdaunrig arihd ormpifétmapaddessisg.arfe

possi ble that are within the scope of the inventjon. 23 WE CLAIM 1. A
doubl e- wal | aeﬁlh%daﬁn\qu@?e; theonpiipanggraterial 2o sravkg gllowed to dry before Hi¢ @pser wal |

attached to s}eQ€e§ @Qﬁﬁm\é@ EYC. melfofm%&&%r'tl?ééfl gﬁ% lfOl@l?é%i \;\/nge g‘létlggulx.\@ll% | forman

air gap therebetween; and i nsul atl ma positione tWeeh tthe i nner
wal | and t henaterial 216 is wet. Depending on the properties of the insulating material 216, it

may take a couple of seconds to several minutes to dry. The insulating material
216 may be activated during the in-line manufacturing or afterwards, such as at the
consumer stage. To activate the insulating material 216 in-line, any or all of
infrared (IR), air, convection or conductive heating methods may be used. The
insulating material 216 may take a couple of seconds to several minutes to fully
expand. For example, a mandrel, which holds a container from the inside of the
container, and/or a collar, which holds a cup from the outside of the container,
may be used to apply heat to expand the insulating material 216 during the
container manufacturing process. If a wet or partially dry insulating material 216
contacts the mandrel during process, the mandrel may be manufactured to include
a non-stick material, such as TEFLON to prevent sticking or transfer of the
insulating material 216 onto the mandrel. Lower activation temperatures may be
preferred if the activation occurs in-line. By activating the insulating material 216,
the insulating material 216 expands to form a reinforced air gap. The insulating
material 216 may be partially expanded during manufacturing of the container,
and then the expansion may continue to the consumption stage.

[0078]  As mentioned, use of the insulating material 216 may help to reduce the
thickness of substrate needed to make the container, sleeves, etc., while
maintaining a better rigid feel to the consumer. The insulating material 216 may
also improve insulation properties of the container, and to help keep the beverages
or foods warm or cold longer, depending on the application. The substrates may
be made of natural fibers, synthetic or both, such as SBS (solid bleached sulfate)
paper board or box board. A sleeve materials, such as liner and medium, may be

produced of 15LB/3000ft>to 100LB/3000£t* material, and preferably



outer wall; wherein the foamcreates air channels. 2. The doubl e-wal |
container of claim1l where the insulating material conprises in situ air

voi ds. 3wothm/dousbl e-wal | contai ner of claim1l where tireTiUsSUbABSENT
material is foanmed with nitrogen gas. 4. The doubl e-wall contai ner of
claiml where the insulating material is foaned wi th expandabl e

m crospheres. 5. The doubl e-wall contai22er of claim1l where the insulating
material is a starch based foam 6. The double-wall container of claim5
where the starch basgd foamis foamed with nitrogen gas. 7. The

doubl e-wal | 1354/ 300EY (@ H0EBEBORDE . whiee ealipee obshsaragabiubsirasbabotmg colt er i al

dat duct.i i i ght. of th tock., 8. .Th
doubl e- vl | WBACSHRGHD Sressiaeieqhing andedthdlinagarHegahi SPlainos eatc i vat ed
to expand byagsd@bmiepRnal @Fﬂ[ﬁqint, nd ﬁf@eﬁ[‘? (ﬁ%(‘ﬁ’ﬁ{ {o %p%ﬁiﬁ{ Weré)%Ban im1

where the insulating material 1s applied 1$ a stripe attern. met hod
of maki ng a islogll éo WAIODO ¢moht ai ner, conprising: providing a first substrate
to forman IBR-E‘* Wa&\} .0of a cont %i ner; providing a second substrate to form
an outer wallPOGH ¢ h&Vhilsntagions pmbpdigiants eigtha invepiirn dayvebeandespiibsd, ithsul at i ng

appli cator VIS SOTBP ST LaRcY) QbR ATt D R Toathbil 1e

and implementations are possible that are within the scope of the invention.



24 applying an insulating material to the inner wall of the first
substrate; and attaching the second substrate to the container to formthe
out er walwo 20tbli5145he et hod of claim 10 where the insul acirnug2ematssesral i s
applied in a pattern. 12. The method of claim 11 where the pattern is
applied by novenent of the applicator relative to the container. 13. The
met hod of claim 11 where the pattern is 23pplied by novenent of the mandre
relative to the applicator. 14. The nethod of claim 11 wherein the pattern
is applied by intermttent applications fromthe applicator. 15. The

met hod of claim14 where the insulating material is applied is a lined
pattern. 16WETQE A hod of claim 14 where the insulating material is
applied to an outer surface of the inner wall of the first substrate. 17.

A sl eeve, cqnpri§iagmﬂgvghﬁaﬁnQﬁM{@&mﬁﬂghgner surface and an outer surface;
an inner wall;
an outer wall attached to the inner wall, where the inner wall and the
outer wall form an air gap therebetween;
and insulating material positioned between the inner wall and the
outer wall;
wherein the foam creates air channels.
2. The double-wall container of claim 1 where the insulating material
comprises in situ air voids.
3. The double-wall container of claim 1 where the insulating material is
foamed with nitrogen gas. |
4. The double-wall container of claim 1 where the insulating material is
foamed with expandable microspheres.
5. The double-wall container of claim 1 where the insulating material is a
starch based foam.
6. The double-wall container of claim 5 where the starch based foam is
foamed with nitrogen gas.
7. The double-wall container of claim 4 where the expandable insulating
material accommodates a reduction in a weight of the paper stock.
8. The double-wall container of claim 1 where the insulating material is
activated to expand by a hot temperature.
9. The double-wall container of claim 1 where the insulating material is
applied is a striped pattern.
10. A method of making a double-wall container, comprising:
providing a first substrate to form an inner wall of a container;
providing a second substrate to form an outer wall of the container;
providing an applicator to apply insulating material to the container;

moving the container into alignment with the applicator;



an insulating material applied to at |east one of the inner surface or

outer surface of the blank, where the insulating nateri al

f orne channel s.

18. The cowotzainmesi4sef claim 17, where the insul ati ng nmat ecrais2@ionpss7ses a
starch based foam 19. The container of claim17 where the insulating

material conprises in situ air voids. 20. The contai ner

of claim 18 where

the starch based material is foaned witR4nitrogen gas. 21. The container
of claim 17 where the material is expanded upon manufacturing. 22. The
container of claim17 where the material is expanded by a hot beverage or
food. WO 2010/ 151456POPIUS2810/s0R86Z Margid 30 teeinpemvall néthedirscl ai m 17

where the eéﬁ%&?a%&'a%dmt erial is thermally expandable.

attaching the second substrate to the container to form the outer

wall.

11.  The method of claim 10 where the insulating material is applied in a

pattern.

12.  The method of claim 11 where the pattern is applied by movement of the

applicator relative to the container.

13. The method of claim 11 where the pattern is applied by movement of the

mandrel relative to the applicator.

14.  The method of claim 11 wherein the pattern is applied by intermittent

applications from the applicator.

15.  The method of claim 14 where the insulating material is applied is a lined

pattern.

16.  The method of claim 14 where the insulating material is applied to an outer.

surface of the inner wall of the first substrate.
17. A sleeve, comprising:

a blank having an inner surface and an outer surface;

an insulating material applied to at least one of the inner surface or

outer surface of the blank,

where the insulating material forms channels.

18.  The container of claim 17, where the insulating material comprises a starch

based foam.

19.  The container of claim 17 where the insulating material comprises in situ

air voids.

20. The container of claim 18 where the starch based material is foamed with

nitrogen gas.

21.  The container of claim 17 where the material is expanded upon

manufacturing.

22.  The container of claim 17 where the material is expanded by a hot beverage

or food.
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23.  The container of claim 17 where the expandable material is thermally

expandable.



