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BEVERAGE CONTAI NER Fi el d tion The present invention relates to @
a 110 101 o i aRgRav! © bem“mmmm' ner. The |id has beqn-gyl@pad
primarily r-use wth foamor paper cups, cormonly s used in the sale of
heat ed beverages, such as cof FE or chi 11 ed bever ages, such as soft
drinks, and will be described with reference to the former application.
However, it will BeLHpFFOR A &ISPQASABLE BEVERAGE QONTAINER to this
particul ar use. Background of the Invention Numerous beverage |ids and
associ ated contai ners are known. ﬁﬂlfogﬁ?k ownt.l ids include small printed
or enbossed warning signs of HOT ort'? REUIG KVenliOever , a di sadvant age of

- known lids and coThepressns irventieseldes toatliddooy tidgosable DS hdhEs &mtdiRgi cati on of
t he actual tenper ltlui;@ of the c%ntents of the container, particularly to
those not handl i n@ ¢ Kid hasdhpenidggslopeg primagHy &g iseraitB doqtn @x paper sips eomteeily abl e

‘for manysregsAng as siikldf HeGie@ Ul alabad sl Qo SXAHILL & erd S%E%QS LGRsons
is inmproved safety 15 when conveyi ng heated container contents and i nproved
qual ity condrisifs, ped well be dasoribed wydcrefatence do thenfosmer apgplipatiie t Bowsweedt will
tenperature ' . | r ed. r.syrfaces tor receiving the
under si de OP © @P&?%i;}%{rﬂsag?lgﬁ&g%zlggfsg%&glpét%gf%@l?%%ﬁ#arl%%ver, a
di sadvant age of such known lids and containers is they do not provide a
secure engagenent between the Badkgraumbof thenlwventiohf i ci ent to 20 provide
saf e conveyance stackEd cont.ai ner,s WiIEe lids. Chject of the Invention It
is an object of thEVFo&s ﬁYer?%e\}éC;ﬁ%ngﬁsstoga f}t‘fg?tQWFfséir? BVer cone or at | east

amel i orage one orSof®kAowh l{deanellidy emall pristéd bt 8EBGsseSHWHmRY sBhs WRIOT or
Invention is Accordingly, in a first aspecf,t, t he present invention provides
a lid for alillgodinredchadisadyantasstidnaen lide ped sonépinsfe IS fbpnido aet nrevide an
regi on havi pgirt QT MBS OHE LORSI tbinB&alihd Shihd SR SERPLES kS, p&ﬁ@&ﬁrlg ‘o

col our upon reachi ng}aﬁ ](pyiedet er m ned nonanbi ent tenper at ure in fespons

heat transf & thpponetdiandling et eontainess Suple ag eptimited indigation ne désinable fohmanggi on
i's substanti e -l f @, e ] . ]
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tenperature. The predeterm ned heated non-anbient tenperature is preferably
about 43¢ Degravils sefe|copvieyanghokstanked condainera Wil dids. t he regi on changes col our

to a blue colour to indicate the 10 contents are at a predeterm ned chilled
non-anbi ent tenperature. The regiglietofthelIRUEMidn Vi Ol et when the contents

are above the predeterm ned chil ng non-anbﬁe%ﬁ'?%rrpqrature. The

predet ermi ned chiltlied@nnelied i @t presenp érvantigneta substantiallvovercomowr @ 1Bsyr ees

Cel sius. Th L g g . | astics material in which the
regi ons) ar gm%%&?{ﬁppggﬁaogég&%ﬁlg gwevr% é%ﬁgﬁt%eg mat eri al hav]mmmmmﬂmmmmmopi c
properties. The material having thernmochromc properties i a

t hernochroni c pi gnent, resin orSuimmankef thedavedtienr abl y CHROM&GOR ( Tr ade
Mar k). The region(s) f.orm prefegabl rds, s als ar patterns ajnst the
remai ndét of the Fgc?ré\'ﬁ%&]’ t'Re? c%ﬁ?@%qegaﬁg %f?yﬁénﬁnga’ét@%ﬁﬁ%d‘ ﬁant"énﬁi ent
t enper at ur edispésablachevargz® oéisthinar, eheplié iwslwdihg/ attldapbadgion Hadingrtherhdchlogiic
original colour jn reﬁgg?z;_e t.o t&g t {{{)&%ra ure of the regions falling bel ow
‘the predet ePTAPRES LS & Rdapiedie c HEC COME HPPR 282 @ PEgdgteamingd 9wk e
anbi ent or pinbiehtteRAPOdfurt EreBF AR IEKdR RARTD SN Bhtehis PRI AbMERMNEN t hat
tenperature i1s below anbient. In another form the |lid includes at |east

'two regi ons havi nb enet fosm; thy gionns sHestantialy el of theelid. dB appthehfoame thealidh
oot g . g . ; ety
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cont ai ner. Theaegibulisitbe ghidf erably fornmed from a co-extruded outer and inner

| ayer and the region(s) having thernochrom c properties is/are only in the
outer layer. 30 In a second aspect, the present invention provides a lid
for a disposabl e beverage container, the container having an open end and a
cl osed end defined by external side wall or walls, the |id including at

| east one recess having an internal side wall or walls that substantially
correspond to the container external side wall(s) in size and shape,
wherein the lid internal side walls are adapted to securely frictionally
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3 PCT/ AU02/ 001129 The lid internal side wall(s) preferably engage the
external side wall(s) of said another |i ke container over approximtely 5
to 15% of “t,({p@z/&gg(ght of said another |ike container. More gfelenakly the
lid internal side wall (s) engage the external side wall(s) of said another
| i ke container over approxinmately 10% of the height of said another |ike s
container. The lid internal side wall é_s) preferably engage the external
side wall (s) of <Sdiedegipppreérahly Rbangssirapnafirshbeadeursppecond pelosr, wf brighten sr nm
of the hei . | | C [ eher . | i

i nt er nal s?“%“%éﬁ?‘?‘%fth%%‘%@fs% ol g@%;gltﬁbglk%fgé\{ﬁm%ﬁe?% Ur{ RkerrdilEy Wbl |
cont ai ner coweiedppnperatnet el y 10 nm of the hei ght of said another |ike 10

* contai ner. | mbodiyrent, the |id includes t h havi i d
nernal si do wallhi( omgrimgrt .o, EueSRai B 4 BEERT R Gk PR linge
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“adapted to frictionally engage the closed end of another container of

smal | er or ViglehwhesitheeCq are| bekaw dasmprersiermingd, heaigdsneiryabiche mperatere; s
recess adj aggn | e, [ e S e

t he cont ai ner g{)éggégﬁ@% %‘fge Pi Igﬁll ﬂ?@r@ﬁta:té%@g%hlj\%a{sl %IE)PCP%IDWEEEE@?ECB&%%%
preferably Egage t he external side wall(s) of said another |ike container

over approxi nat el 000 of . hel f ' ke

cont ai ner. More pI%éeaﬁ %trﬁ%%%%d?ﬁge&’l @%p%ﬁﬁélﬁgéesgcfl Zl?\{/?/a @P g“g'@?f !eoalgﬁlc tgél %s 20
engage iohe coxtentnale at de praletefminedf cliled! mnemibéent | tehperatont.ai Tae megam is
approxi matel y.5% of .t he height of said another |i container. The |jd

i nt er nal silﬁéf Y (9t b‘f%meé‘?rqgﬁrgfeglfoﬁg tﬁg:(tpé#%%png)leéech%q y-agpient;; g
anot her |i kt@m]fo@ﬁhﬁé.”%e Pr&letcri e chilRidedon-anBiert Qenfp&rattd® Bf préfeeatiie abdiic 3f
said another l[ike ~ container. Mre preferably, the lid internal side

wal | (s) of IReprpes (eldys engage the external as side wall(s) of said another

i ke container o ' of i , - Lo
container. The r %s@f&@%r?g?é%%s%bl 5@3"62‘?@%@ é‘?mﬁ?y?ﬁeﬁgg%oggp .akérhe

recess(es) inpregratedewi blamdeg with ghmatprislhavargi hgrmaefripica propehissr s matesipl
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cont ai ner ahosteidsieabdy CHRONITRISORI({ftadeMark).t he Drawi ngs Preferred

orodi rents of {1y VBN SRk I RG0S ER PSRl QRIS .
PCT/ AU02/ f 1§4GRBe lid when the contents are at the predetermined non-ambient temperature.

20 The region(s) are preferably adapted to return to their original colour in response
to the temperature of the regions falling below the predetermined non-ambient
temperature when that temperature is above ambient or rising above the predetermined
non-ambient temperature when that temperature is below ambient.

In another form, the lid includes at least two regions having differing

25 thermochromic properties which are each adapted to change to different colours upon
reaching differing non-ambient temperatures in response to heat transfer from or to the
contents of the container.

The 1id is preferably formed from a co-extruded outer and inner layer and the
region(s) having thermochromic properties is/are only in the outer layer.

30 In a second aspect, the present invention provides a lid for a disposable beverage
container, the container having an open end and a closed end defined by external side
wall or walls, the lid including at least one recess having an internal side wall or walls
that substantially correspond to the container external side wall(s) in size and shape,
wherein the lid internal side walls are adapted to securely frictionally engage, over

35 substantially their entire surface area, the external side wall(s) of another like container.



Fig. 1is a side viewof the lid according to a first enbodi nent of the
I nvention and a correspondingly sized container; Fig. 2 is a first

perspecti\{ﬁ)w/ quf the lid and container shown in Fig. 1;pdti/Quozdods a
second perspective view of the Iid and container shown in Fig. 1; 5 Fig. 4

I's a perspective view of a |lid accordi ngs'to a second enbodi nent of the

I nvention and a correspondingly sized container; Fig. 5 is perspective view
of alid gccolr di ngh4 gdanﬁchiat gide rvizti(k) peeferably émgé Iﬂ\eemtérﬁz:cﬂ ﬁ%&iwlall(g) of saidd
correspondi ng si.zed cantai ner; Fig. IS a, side. view e lid according
to a fourth? dilFefrnigner; gysT iaHP}@ﬁ&‘?atS‘ﬁy lgtoaﬁg%ao %‘Fﬁ’@%ﬂg‘&ﬁgﬁﬁﬂl@‘)@eii&e
contai ner; Ehfaindr. | Blofe prREREUly,Sthélfd hteMaPEidé Raillld) Engid tRORLBINALEIdS %W@sl__)' n
"Fig. 6, Fig. 8 is a third side view of the |lid and container show in Fig.
6; Fig. 9 ief srid guether kkedeonfaiesy ayer appsoximatedih §0%orithe heiehtsofopid anotirmr dikes;
Fig. 10 is g,papspective view of a lid according to a fifth enbodi ment of
“the is invention; Fig. 11 is a cross sectional side view of the |id shown
in Fig. 10; Fig. TRelid iatepei splectdly® preferabhf engage Ithadexderoalr ddenyall@) af saixit h
enbodi nent of the.invention; Fig. 13 i CLOSS S i pnal  side view qof the
lid shown i AP 1‘331“?290“%“‘%03@ ap%r?*gmatefyes %‘bégt"i“?}eoef&f‘%a?lalﬂt Qirsaid sigthes dikeq ng
to a sevent Boaiedi MR p&ferﬁlﬂﬁ, the Ve nhieal site gvallld engage the estem@l side wallesy of
the lid according to an ei ghth enbodi nent of .the inve ti_on;fql;if,c? 16 is a

per spect i veolsasdarstheriike|coptaner ayeapRyoxinaiely il mym eHtih P anpptherdike

i nventiqﬁ_; Ebaind 1S a cross sectional side view of the lid shown in Fig
15; and Fig. 1877 a cross sectional side view of the lid according to an
tenth ermbodi ment bf an lembpdiment.thy lid Dealudes dwopeeespespiarlo havhg stid ipvenfab sided
Enbodi nent s ef er rd ' I U =Ty i.d 30
accordi ng tg;g g(sﬁ’i éns%t&etﬁgéd‘%egr'%%\ta X%’%e%ttﬁeﬂ?{r@%}\% [ %lg?&Tﬁ%Qﬁsgd 5,8;1 ?12 ore?t}g&g
with a di sposmhiner el treaghercdrthairevesses adaptdietodl Gictondllypoigagd thearlesed igpd 3, as

are comonly used in.the . alg of .coffee. . The,cup 32.includes an ope nd
surrounded BYOWEI eéroflsma{ﬁ%rlpréﬂgeram@ thang ‘@‘ﬁ&%‘%ﬂe e%l% eénabo n, the
02/ 055- LGS BedetsTa { QQROEShtAindrCotearent ligtsmaleethdf .thd betedsi @md@ fhecdontifsera

peri pheral skirt 38 adapted to substantially
open end.

The lid internal side wall(s) of each recess preferably engage the external side
wall(s) of said another like container over approximately 2.5 to 7.5% of the height of said
another like container. More preferably, the lid internal side wall(s) of each recess

20 engage the external side wall(s) of said another like container over approximately 5% of
the height of said another like container. .

The lid internal side wall(s) preferably engage the external side wall(s) of said
another like container over approximately 2.5 to 7.5 mm of the height of said another like
container. More preferably, the lid internal side wall(s) of each recess engage the external
25 side wall(s) of said another like container over approximately 5 mm of the height of said

another like container.

The recess(es) is/are desirably substantially cylindrical.

The recess(es) is/are desirably slightly outwardly conical.

The recess(es) desirably each include a flat surface adjacent one end of the side

30  wall(s) adapted to, in use, abut the underside of said another like container closed end.

Brief Description of the Drawings
Preferred embodiments of the invention will now be described, by way of

examples only, with reference to the accompanying drawings in which:



sealingly engage with the rim34 of the cup 32, as is well known in the
art. The construction and external shape of the lid 30 is substantially

i denti cal comerci ally avail abl e high inpact pol | PS)
lids, exc%@O#%%i d 30 also 5 includes therein a materi aﬂgéﬁﬁgmﬁ

t hernochromi c properties, preferably t hefnmochr oni ¢ pignent, as will be
explained in mare detail below WMaterials having thernochrom c properties,
i ncl udi ng but notFigi hig ®sidé oidvhef thedhr anoding tgreefitss embodinehsof the dvwention
Briefly, materials ha\éir%%at'hid nq%g‘]r om c properties change col our

(her ei naf t eFYETEEPRGA 2 {9 ¥dehr omi ¢ activation col our) upon
reaching a predetmpn pedikesRsestive HewRE R liddnRbnthther S Bdif.0;as a

- thernochrom c actjvation tenperature). The colour is usually gradual from
near the activat il 1 Birspendpespsaiivecdaobthe lidyand gentainer shavmoln Kigrper at ur e.
For exanpl e a theg: ] Lieren ot by 1 [ : f1.45

" Degr eesrg)CeI ci us \?gg{)gl?%gg;ieﬁpgﬁangl %\a‘quhtuﬁgcct%ﬁaé%ﬁhggﬁn?%ﬁ,g%rﬁgg t18§| our
at about 45inPegionesd @sboesndingtyhsitadeopmireyr char ge bei ng conplete by 45

Degrees Celcius. 4.S Ln. use ] ig,fill i th contents. 40 igeh, in
the present enbod#’ﬁ‘eﬁtl,s %giﬂeégﬁee%ﬁ& %ggf ¢ goco &‘?‘%ﬂot%éﬁ%ﬁﬁl@ﬁawgt \lg’géﬁe
fill edI W Lhinb&ﬁidﬁ(hhge(m?he?osdﬁa@ly diked dohtiin’éﬁ is applied in the kPown rr;anner
to seal the open end of the cup 3 out the rim34. Heat tra er then
occurs between th@gh@’é’t"eﬂdecﬁ‘ﬁl"'peq{ttﬁe E‘ga%ﬁ? 1%&@%§¥W§mb03%&9épgéﬁﬂ%\}enﬂm 30,
as genenal Iﬁd@@ﬂr&@%&gimyggg@mtﬁger; When the heat transfer is sufficient
to heat the Iid 30 20 from anmbi ent tenperature to a predeterm ned

t her nochr omi ¢ actFigat isorsecendhtidavigwet #e lidundiaeataiiss Brow i Iggghent wi t hin
the Iid 30, the ther ' : I ' t: ethelid 30 to
change col our, asﬁ hg:f&gi;@g?s f%ﬁgsfsﬁgggéﬂ%gé%ﬁg%s&o tlﬂg?%qi%bl shown in
Figure 3. As an eRignpise foutthnidetvéew pithgtidiasd eandainei shhwoup¥igod; hot coffee, a

of 25 45 Dot obs BBl 40 US ecRGVERI T PNo BARCARE & £ Gt AT BRR Gl ©

red. Thes WhgRentiongl Wi t h heat ed beverages, as described in relation to Figs.
1to 3, the lid 3Q preferably presents .a vi.glet or simlar _col our when at
ambi ent t enper at u¥'&: <[:t1n’(§ aérﬁsisﬁﬁionﬁgﬁéecﬂleﬂﬁfa\ﬁﬁ@rf WHIRAE $0%t he

ther nochromi ¢ actfjgal? eNa heIpastiat wicv oeqll Acondisiet 2 Biximénbddivent of the
indication that the contents of the cup 32 are hot. 3o Wen the contents
40, and thusivemeon;id 30, have cool ed to bel ow the thernochronm ¢ activation
tenperature, the §.d r{AS; I+ 1 S 08 1@l bndi cate that the
contents 40 have iél b}%g.ar& %r?@?thggglc%%é‘gg%iogH{t%gldbsglgh@gg ¥ 'tlﬁ’ chilled

bever ages, a therFgchd b rersneghemnviewof ghel lsbacedrdinig to asseventh smbpdimenicof the
activation terr;gtclaorature of, for exanple, 5 Degrees 35 Cel sius and an
activation FOF8I™ of blue. Wen the Iid 30 has been chilled to 5 Degr ees
WO 02/ 11 55. ~OS P(HigALD & Dferdpedtite Getvsof tise lithscconlitptatant aightk embodinem dftihe
(ambient tepperature) lid 30 to the chilled contents 40, the lid 30 turns a
bl ue col our MV6"H%kli cate that the contents are at the predeternined chilled
tenmperature. Agai Pig. b efa pB8pEctint &idvs oftthe IRINGEcHIdS: fohe nintiflerdBodin@fit81ttBe
above the thernmpchrom c activation tenperature, the lid 30 returns to its
ori gi nal?s vi BIVeRUQIH| our to 5 indicate the contents 40 are no | onger chilled.
Fig. 4 shows a |i A4y RGAQbE Retdl §ilevieRoraet IRMIRHUNTR Mg P, shlie i nventi on
and like reference nunerals to those used in describing S he Fir st )

embodi ment wi | | bBigu®is a gosscisotianal side viewanfheclid aqueeding & aptenth egibeilimantt o
the lid 32 a glgr.rg\i, ng 4o the first enbodi nent except it includes an opening
45a to allo dSEFY6 consunme the contents 40 without 10 renovi ng the lid
44 fromthe cup 32 and an area 45b wi thout thernochrom c properties to

“al | ow adverti sing, coDetailed Desctiptioniaffthe Preferred Enmbaidimentso be appli ed

tothelid 44. Fig..5.sh li.d 46, accor,din t hi,r,d enbadi nent .of the
i nventich and Ii kgeﬁgf%gr ﬁ'f\%@ga{ﬂtflﬁ%q‘rﬁ? ée%? é’f}}? es% %&‘a‘% i Hdc}gs%:wrgmggtot%grs,ti rst
‘and second gmBegiERNGStheiinventien, USksllid 80 defoptise Witk @ disposablebevertiie chitaind® i s
also simlar to the Lid 30 according to the fjrst is enba}%?' ment of the

i nvention exttstionn pf BPIFRTNE GHB RS, B are KOG HUGE b disrsals fcodies d&P fYP
t her mochr ormsg iR Eﬁg)p@fl eflil 5185UMBA 3G td YAkl dink SHRAH Al 6L A dERRI by a

different parts



lid, for exanple rim48, lid side wall 50 and top 52 can each be configured
to change col our at dlffering tenperatures (eg. 40, 45 and 50 Degrees

Cel si us rgﬁygﬁgﬁmﬁ to provide a progressive indicati onp@fiat@ngasoat ure.
20 Fi gs. owa lid 54 according to a fourth enbodi nent of the
invention and |li ke reference nunerals to those used in describing the
previous embodi ments will be used to denote like features. The lid 54 is

simlar to eciruldrifpt %SQ%OT'@FI tid 3loincludes ﬁm@tlp}lﬂﬂﬁoﬁt!ﬁlméﬁt actapted He substaiallpn

except it ha t ntly, the lid
54 i ncl udes® e?H’églg ﬁt% c’h]li ?Jégg% %ﬁgéft ) su@s?goﬂla y 1geal ingly is
eﬂgggg with the ;Thehaékis&gc%dzeaxﬂdjpx@ﬁml Ié;lsapmd;‘hléealldl s emﬁmﬂtﬁmﬁznidbmutdheto
" shaded portjon of the [i own, i.n Fi e s that .t

t her mochr oni“@f"’b‘? orRmercially Ay @lﬁlﬁm@h inperd gglyﬁté'ret‘ %%gﬁc%CWrm%ﬂg A0 Aksq:
Ctransfer frgpnidee neoit ahgteA Rividd tefibchddnie6Fertibte préfirably thermiRatdmie

predeterm ned thernochrom c activation tenperature. 30 Fig. 8 shows the lid

54 and the pigmesR agtiwil b explpiged in paese wistail kel ecMPf;@rlalﬁdﬁvw thmqvér%mﬁ 32

and the ski

Sbout i to cpppeGdiaiding BhdiinERAS B mhbétomiciehbily e Bhg kit Brcthy

i nsul at es t hmtesialsr havag ﬂreunocﬂafamm papeities chinge coleir dbeteanaftsr adernéd tohes eup

32. Accordi as _sho rts 58.0f the.lid.b4.other . than th skirt

3% change erbhsemirreraane ol BRub st fle 4 MEdcriuine BhiEtaulrg fertif

?/S/toi \ﬁttz }I%n &ﬁ&p&# g;t C%'klr i &Jéﬂmueﬂ Uurggrgmc asm&lnonnempbrml % %hdhéolbﬁtelsaisuaﬂty @:ﬁduaﬁl not
i~ c ealed with respect to t rim

A af eAfed) ot

34 then hot fipEpBEA ShopCtiyalpR JFmes, BGHPt e Ryt s g F

unseal ed pog efafthérhﬁcﬁl%hm& p?g%a;ﬂdnﬁl% dolitatifh, tempetaiRd oD S Depredf et Riusand
an associ ated col our change in the unseal ed portion 38a of the skirt 38.

Accor di ngl ywoabblbyglngchanﬁmﬁfof@h'ﬁ@nibémmh@?mlél actiyatign celour 1 abpef 43 Degseasdi ng
the skirt 3%elc%s Xl?]é &%1?1’ cﬁgftgretbeﬁlg%ogﬁ?é?e Wﬂ*'ﬁg eEﬁOCE’lrch\é' de a visual

i ndi cation as 54 I's seal ed with respect
to the asp 32, as Imase tleceup e filledopith aontﬁntsﬁf)ovhlcli dn the piesent cgbofliment,

| dt The i d.enb ly
o0 P b Rar ot R TRR b RSB R g BB 130
introduced toagphied mhteemowhammeaotseamm epenahld(oﬁms;upm@rmoetmmmsmgmﬁhe

preferred net hod pr o t her. mochr.o the |i ol ve
co- ext r udi nérangler § 898?%“%*% %gsﬁ"e‘hffﬁteflﬁ?@?mf g(}é?‘iﬁ% am?»wg{t ?})t ‘iﬂ
contents of aﬁg&l&élpy inBicHE8 by afrotls A3, Whewtﬂélh'éh@&aﬁﬁmg@ﬁfﬂéfm{ {oyheanle W30 a
base pignent of either white or a gre tone to add a, depth of colour to t he

lid. Theooutfeam jampiant tqraperatieg: tor & pirdelerpiwed Sisrmpshromic atfEvation PRy 9%
produced fr y?}iegﬁ%giérrqugcﬁ ? t1:f'i’eﬂtSwi'ﬂirlhcﬂlleh]fi’& 3'99% ﬂ‘i’éi'ﬁGclﬁ‘Bﬁﬁ@)f)kdﬁé}tﬁ!s%ﬂtﬁeo

20, preferab by wel ght a thernochrom c QQcgment and 2 to

percent of pigharidavs thé gdéﬁttoco;hmgesqomm,aas indicated by she shaded porigneeaf ﬂ.il@ll’é‘ur
of the thermpchrao me e chr rgsth

conmmer ci al I nB%WBH%“S gro‘%é %%ggfﬁgﬁlgs%’g%cggqmngq udi ng %?})r gxa OY%gff%{ﬁg‘se
denoted F4, ﬁn@r:h;b&larmgmahtdm ohiesen taigh tar almbemclkoﬁm@mmxﬂoﬁﬂempems udf

| nt ernati onal : rden ted,Sta Al ica. The
advant ag¥s &% IP‘F%C‘?S c&iﬂ%@&*”&%ﬁ?‘}% fac @%8%‘?%9‘?‘5 O(tjfg’?@ﬁ rﬁggﬁi ove are
many. For exanple Whé}ﬁudeﬂ@ﬁﬂﬂﬁatdd%euaﬁg’esl i ddhaiteddn relatidioto Higy Qrtageﬁletlml
i ncl ude a warnin tothelnd|V|duaI wth the cont;;ng and those they

be appr oachifgpreferably pigaanés avioleh ot sigrlar priwvhes at ienh feapngraturs And A ght
cont ?: B:g t %ga glbfr(}g% Whlerd P@at&@ﬁ)ethgfth&ﬁiokﬁl%ﬁn&Q&Rﬁﬂéﬁteniﬂ%?athx% RORUIROE an

I'1ds provide an indication th he contents have

‘been chi | | edntuitiee mémqﬁmnathatrthe eopends efthegup Fearebabunmer . The |ids al so
provi de an | npr ov ?(hé #Oﬂ 11 Df40t e"ﬁ géuﬁ‘l Ofx{i‘) 36‘dhé@ed"é§$1§d V‘fot geloﬁd'&?eed

eyesi ght *® nunbness ngers or andl e contarners In

.dar kened envmémmf&mzc astivafiog sempdatareg thelids Jbvetwns iadit6Originglaottun go indicate

fifth enmbodi nent of thegd')gventi f‘*\%a The lid 60 includes a recess 61 having a
r

subst ant i al |thatdhe coments 2y Daye QR dly outwardly

When the cup 32 is to be used with chilled beverages, a thermochromic pigment

is selected with a thermochromic activation temperature of, for example, 5 Degrees

35 Celsius and an activation colour of blue. When the lid 30 has been chilled to 5 Degrees



conical internal side wall 63 around a flat surface 64. The |lid 60 al so
i ncludes a vent hole 65, as is well known in the art. As best shown in Fig.

11, the i %@6%’54@ de wall 63 substantially corresponds i np39agizzago®nd
shape to the external side wall 66 that define the closed end of an

associated WO 02/ US~~US 8 PCT/ AU02/ 00029 cont ai ner, such as cup 68.
Accordi ngly,, when, the. cl osed. epd of the .container N ositjoned within
the recess elspp dupdo F‘P%%@nge‘ﬁ ﬁ@ml ﬁfha (?Iﬁlpg?t:}rampgrp%gm }SO E@ﬁ@ éh’glreé cgntents
frictional | y0.eMgames) neNLs bbeInt oahdi¥att ikt A LéReiy bfASEHE DERetelfified
external side wall 66 of the container 68. Mre particularly, "in relation

to a standatiillgbicmnsraguroyfeain, ddeaths) cogteatsi40c and thys thenlid 39,dvarmeblabodathand
" 66 ; i mat el 1 f._the_ height .af th
Coneacage HEmARRLAL. IRYENY ath IR s’ BoREL 56 Rl o SRS Nleslsifsn, o

t he i nvent i owliatecthk ickogente ##@ aenwelongerehdled. t o t hose used in describing the
"fifth enbodi nent will be us denpte like features. The_.lid 70 is
Simlar to the | i biesd HEebRd A ssoRiE e he RecpBl aibbaimeh et tecapehtionand
i nternal sifge yablen&3mdnaslsnethady ueallinadesetiting the fst émBodiindntRill Bheded tand
i nstead has a po,ti%g re veg,%al . ow roop’ggr provi sion of a drinkin
spout 72: Ffigpote ke esy Thedidat e taghe b 32 aerpading t thsdustashodirenthe
invention a i ren ' Wl ifth
and 51 xth oot RanHEMCY RN CRMTRSENS all G (RSP BRfup BETORERST0 M.,

i s substiant readwng thedidi4dalrom thet ¢ 32 andeo azacisbavithput thetrhechiorhictprepepidaditorent

except the ] I S| || : ges
with the exgl gﬁgﬁvegﬁ %@ﬁgﬁﬁﬁp ?gﬂlgg{n@e/spgﬁla?rnlghggan%eﬁgg ﬁ?&ntg'?ﬁ esﬁ%%) over
approxi matel y 20 FKip. 6 showperidett ccofdirghie sihird kmboflimént of drdt iavention ahd gike 15

and 17 show a |lid 78 accordi ng to, an, ei ght h embodi nent of the.invention 20
and |ike refeg?réﬂ??emr‘m%lrsg? g’qsg u?%%deﬁ@'g‘ﬂng Wegiégtc:ﬂ eRG frRbgdimens wall be
sevent h enmbagidrelesioteilikt f&Rurds eThé liddgnohico kinkRr tetieUide30 adblind @& RS firs

substantially identical to the lid 74 _of the seventh enbodi ment except it
i ncl udess t weMpagaeat afa the &W&%ormxcspfs‘hffﬁraah@&lanwfe the digdaye beengiradicge usiag 63a

and 63b. Thend 2688 8mANAghitnt of aiffing 3 ARAR erkFa1BR3 86 Ltk AETAUR pinOBARe N

and adapted to engage a snaller confainer conpared to the reces ,
whi ch is 25lidefostexample oS lidptde sial Bnandalen PEeapnt eack g angefigured tachangk y

| ar ger cont aj;n i-S. al I,d 448 I Lt h 1 ar or
smal | er si zgé’lgﬁ%a%ng*ealg et‘L'lgl ot %&é& Léfg t4 é’e4§ %ng% QFQ'E%%’%I eggﬁﬁssll%é%e%gk%ygﬁéaged
t herewi t h byprevideckprogrefdive ipdicatdéh afifpmpbratund.. Fig. 16 shows a |id 82

according to a nipth i ment. .qf, the . invention and Jl.i ke reference

nurmer al szgt 0 those?tﬁeﬁ{abgs é’%%ﬁlfig‘ﬂﬁﬁccﬁrﬂ'@gftﬁ’ ?&W{i’oengli’oé*\?ﬁm dPNEtion and |
be Sﬁ ulseg 17ﬂ§e d%&emﬁee h@dﬂﬁraisea;t nglbe:_s uselnia ddscritRg itise ﬁtdli)iiﬁ.lafﬂnib@l:linyeniit(sdﬁ'ﬂl beal
to the I|i 0 e el enno nt_except. 1t 1n S a qrinkinhg_spout
84 and ext eFid) tod‘iﬁogsié]?eo%@uﬁ% \%?mi Hols\njley ?%@Fgléﬁg&taﬁ%or SJEttﬁf‘r fyst
rigidity of figdimert &2 thEl @venkBnS B8Pt & hasd a98ightl OmbieNtaibcd AP hEMcB 56.

5
enbodi nent of the invention and |i ke reference nunerals to those used in

descri bi ng {mportanthyhthedichphincledesdhe seirt3® which ipadapted esnbsioniadiyosealinglk e
feature T L4901 i k1 a paper cup 94 is substantially WO
02/(1;;?’21; Q&%@%‘%ﬁ%&%@?ﬁ%??‘cal to the lid 86 of the ninth

enbodi ment except Ashwt carkier eugmmefitst the shaded pogtoncdf the diddS46 dHowmomt Figué as
grooves 92a .,and 92b respecti vel which serve. to. ei ve and engage

er  pher al agenRtas ERHEE sheffiothrpliit Pt 1E plstid 3% Sest o FRREGour
shown engageheniticat arandfed frem thepcortenth @0 nafi the atipad ag@eothetilie 54 itdSreach a

according to the fj ftglto twel t h enbodi nents of
predetermined thermochromic activation temperature.

30 Fig. 8 shows the lid 54 and the cup 32 when the lid 54 has been correctly applied
to the cup 32 and the skirt 38 covers, and is engaged with, the rim 34 of the cup 32 about
its entire periphery. In this position, the rim 34 effectively insulates the skirt 38 from heat
transfer with the contents 40 of the cup 32. Accordingly, as shown, only parts 58 of the
lid 54 other than the skirt 38 change colour upon reaching the predetermined

35 thermochromic activation temperature, However, as shown in Fig. 9, if the skirt 38 is not



the invention is they provide a secure gripping engagenent with the
undersi de of a correspondingly sized container, such that when the lids are
secured Q. Rpkmgry cont ai ner they can be engaged Wi th a psqeandabyest acked
container ina secure fashion to provide.,for ease of carrying nultiple
stacked containers. 10 Although the invention has been described with
reference to specific exanples, it will be appreciated to those skilled in
the art t hatommeiciyioalad Wit rempctie theripdidcdien Eotmnyur@tonenmnzmcm pass through

parti cul ar | e bl Bedides ﬂg%r%&%&ﬁgﬁ UF B2 it 3'hd e i BV EnSIRAELTRALR, can

be incorpora Wt h stac ures o Si X
enbodi nent sananah assaodateceeeour chaNga (M 1%L ﬁﬁsbaléhpdlﬂoﬂm bﬁtlﬂ@ﬂrﬂ@@ 2ACdNGARyl. A

“lid for a dispasa ver age caon ing.at | east a

o o havi HENaRe troanrane SeERal B ACbr e b ind it o8, onanjdbe
col our uponsii@aghicag ba u@é@dﬁb@wmen@dlsn@lnmaml&ﬂas E&WB@ﬁh@E uf %ot the'1RERANSE tO
“heat transfer fromor to s contents of the container. 2. Alid as clai med

in clai m 1, Prapabeserlechwitherspist ite thesup ot iasl 4ap egonr guettaeopsrator grom for d as

clainmed in ?darﬂ:%of earglaﬂdméqllgel d includes a skirt adapted to
substantially sealrngly engage an open end of the container and the region

is the skirt. 10 Bhe Wd leimbodisnentsafiepedbidnalidvaiane pref@ably 8] muoubled) pamh.daniﬁgl on
changes froma first cQl. our . b ter_ .or r IMer.

than the fi YaSPulo oyt dcegv\h%gﬁl %‘ﬁ%‘“ g g‘r‘ft Prefians ‘“%“@"’%41 ety fﬁwﬁg%l Blasiidd °S

nﬁn anmbient mtﬁt%ﬁple@}ﬂ?ﬂ) l@cf(t))fé m?]\llﬂmgda‘be iptd&rfﬁﬂdlnethocbbﬁprﬂtlﬂcmg R th@moshieRat N
the region c ri ght red col our our n the contents are at a
predet er m n@&’%‘gé& éée Hgﬁ Cetpreftading g ?ﬁsé’f ’%ﬁ% H‘Iﬁ inper dayer figq thah
claim S5, V\hﬁiéﬁ‘deﬂt {HaeonRatsT thé cip @l Blc)WiSNIPERS 9ﬁfau&&m&w@ﬁﬁoxﬁﬁy QW e a
predet er mi ned heat ed non-amnbi ent tenperature, id as clainmed in claim

6, wherei n base pgresnt ok pithien ethitsoaraien one shiddndente aperlaviioghe dafbaouies
Degrees Cel ﬁg&Sge ?tﬁaﬁmﬁté fh]@ c%ﬁte\%kaéff@ P if bée) B brodcdd ﬁ%m wﬁe R Hipd he

regi on changes to a blue col our en g conterzuts are at a i&rterm ned
chi | | ed 1nonwhithi lmstbetearqdéccmapplexn@tem 1 tal 285 prefesable d 0 rpendeat bygfyelghrtecufean

the region | s vi etvx/n he n I r m n |1 ed
non- anbi ent gﬁ% m‘ﬁ.’) an%???é%aécg%aof% S%g‘&l}éﬁ pﬁé}ﬁ Iﬁ] gg%\f}ﬁia{go}%u{ﬁ’%
predeterm n@divahdlcbmr obthe sheambéleomid wgmenta (The ¢hermoetyomic ﬁig%gﬂ’s@lﬁn@lesl us.
11. Alid as clained jn an of the reced| cl apns relnthe dis
for mod {1 oniis GOPRTEFIELY SREIAbR opyseipek RS TrHBRC b cxribfen Hhodg reied or
bl ended Wi t g aG18t & Al soltRivides tHeRIERbAQIR OMICOEIOR @ﬂ Mat3ui IftehiatloRs Co.
claimed in claim 11, wherein the material having 30 thernochronc

proper t 2es Ins. of Gardena v blnited StaierafAmsTicai n or the like. 13. A lid as

clained in claim t V. 1ies
C A ROM CoLoR (T%Ig%e%{agwofﬁﬁ 1Rt Kb Rling RVEhE iRl OB SRR drk

many. For example, the lids can be used in the case of hot beverages to include a warning
to the individual with the container, and those they may be approaching, that there are hot
and potentially hazardous contents contained therein. In the case of chilled contents, the

25 previously described embodiments of lids provide an indication that the contents have
been chilled to a temperature expected by the consumer.

The lids also provide an improved indication of temperature to individuals with
reduced eyesight, numbness of the fingers or those who handle containers in darkened
environments.

30 Figs. 10 and 11 show a lid 60 according to a fifth embodiment of the invention.
The 1id 60 includes a recess 61 having a substantially cylindrical slightwardly outwardly
conical internal side wall 63 around a flat surface 64. The lid 60 also includes a vent hole
65, as is well known in the art.

As best shown in Fig. 11, the internal side wall 63 substantially ;:onesponds in

35 size and shape to the external side wall 66 that define the closed end of an associated



14. Alid as clainmed in any one of the preceding clains, wherein the
region(s) formwords, synbols or patterns against the remainder of the lid

when t he %&%&Qﬁpts are at the predeterm ned non-anbi ent gEnRERAINOE. WO
U2/ 05a~Us 11 PCI/ AU112/ U 1 W29 15. A lid a€ clainmed in any one of the
are

precedi ng clains, wherein the region(s) adapted to return to their
original colour in response to the tenperature of the regions falling bel ow
t he predet erontaiadr, rsuch asisipris. t pendingly, evininethe tdhased teadpeft ticuromtdiser ad801se

ambi ent or risi.ng abayve the predeterm n -anbi ent tenperature s when
t hat terrperg?ﬂ*"g |dsW§§’|noﬂ)ea T’Sgn@. oigl‘.w ﬁg&}g'}%’[@l ierpy gﬁe ea‘?‘ﬂjfléﬁese‘élfre@he
precedi ng cligdtiomally Bizaoes] overcdubstanignlBtitsd ehgisd surfide 5RE) 0B Sxfeaal Bde Giallf 65 6N Y
“thernochrom c propertjes which are each adapted to change to different

col ours upofé eRHnGP8di YOE: PHECHBRY dRisFlatien foehpandard velmeS Quase 5 mly)
heat transt eberid Oip, e i Walls 698 YoeriRhed b GOAOAIMALLY (Hombl (10bdldhedse

“clainmed 1 n any one of the preceding claifns, wherein th
a co- ext r uddet kmighsof theontanmer. | ayer and the regi ons) having thernmochromic

properties is/are | Yo i .18 14d for.a di sabl e.
beverage contai neF ?g@t K‘ehlgdo?\?g}ﬂ(ﬁgtraq@a{l/‘f%cgogﬁ tﬁedrblgdéﬂrl\%n};\brﬁ)gnﬁelglOggg%lmgﬁrﬁmn
defi ned by and ékeedferencbenunadrals oo thoad hsed it deschibmbgithe fifthiempodimdne asll bensedlO

recess havin n_internal side.wal.l .wal l.s th u antially corr ond
to the cont é(?r‘igp(’téxlt‘l?r EFS{fo%ﬁ-dgf%llﬂ(@g 15 ﬁ'“gfaiéo ihﬁslé‘ﬁ;be?ccﬂﬁlé‘?%f‘% ﬂtg%gﬁ&&ﬁ d
i nternalgsi dmbeainkent AxCepddBOtin@iad sSRCWER! 63 UbésChotoBRERY aBRGRATRe QMRE lid
substantially their entire surface area, the external side wall %s

. . . \ ), of
anot her | i k®cuiphrgiapdinstepd hag g pagtion remevede allawdapampior grovisien of g drinking d

i nternal si QEOWI_(S) engage 20 the external side wall(s) of said another

| i ke container over approximately 5 to 15% of the height of said another
li ke container. 2®ig.AdIshawas lid & aengrding to apeventh, envibedimaent aftbe fnivéntion sxdhal

id | . i de. .S, ' iy .
cont ai ner | oVkF 1oRReh ARl 01inedls il Brvelifhe Y S8 daf 3ol Blpo s win
cont ai nes. B wkd tbi dbnate Gkaifemdres.n Thealith 148 js wiistaaiiallyt hdentical fontker Hdl60si de

wal | (s) engage the external side | | of sai d.anot her ]ike. contai ner
over(ag)prog(’iag‘éﬁr thﬁ}eﬁiﬁgeﬂﬁ?cgpeﬁ\ﬁ cf(‘@i)ﬂ@ﬁfecw a7 0B mmdﬁ%aé’g]ﬁt“éﬁl%er.
22. A lid agechai emdgéswith ahdnelibmalVside 8idlistdfen bdrebspeHidinig dbntaineie (1b@Ishé )

engage the external side wall(s) of said another_l|ike container over
appr oxi mateloyell@Pﬁ‘?ﬁ%ﬁtelyﬁ@I@Glﬂ@ilﬁmenﬁpgg’eiﬂﬁlgé'h?ﬁthéFOIF‘PIR‘EY-cont ainer. 23. A

lid as clained inggaismhd§r shheagidvd feofdirt thah lehBBSerh Wi HRAESIBS ik Bfdbn

20  and like reference numerals to those used in describing the fifth to seventh embodiments

will be used to denote like features. The lid 78 is substantially identical to the lid 74 of

the seventh embodiment except it includes two recess 6la and 61b surrounded By

respective side walls 63a and 63b. The recess 61a is, in use, adjacent the associated cup's

open end and adapted to engage a smaller container compared to the recess 61b, which is

2s  remote the cup's open end and adapted to engage a relatively larger container. This

allows the lid 78 to seal one of either a larger or smaller size cup and have another of the
larger or smaller size cup engaged therewith by stacking (larger 32 cup shown).

Fig. 16 shows a lid 82 according to a ninth embodiment of the invention and like

reference numerals to those used in describing the fifth to eighth embodiments will be

30 used to denote like features. The lid 82 is substantially identical to the lid 78 of the eighth

embodiment except it includes a drinking spout 84 and external depressions 84, which

serve to increase the structural rigidity of the lid 82.
Fig. 18 shows a lid 90 according to an tenth embodiment of the invention and
like reference numerals to those used in describing the fifth to ninth embodiments will be

35 used to denote like features. The lid 90 is for use with a paper cup 94 is substantially



having said internal side wall(s), one of the recesses adapted to
frictionally engage the cl osed end of another |ike container and the other
of the re dapted to frictionally engage the cl osed gigs@f20a6w9t her
cont ai ner srra Fer or larger size than | i ke cont ai ner. WO 02/ (1 SS~05
12 PCT/AU02/O| 11129 24. Alid as clainmed 1n claim19, wherein the recess
adj acent the container open end is snmaller than the recess renpte the
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A lid as claimed in claim 1, 2 or 3, wherein the region changes from a
first colour to second colour, of brighter or warmer tones than the first colour, when the
contents are at the predetermined non-ambient temperature.

5. A lid as claimed in claim 1, 2 or 3, wherein the region changes to a
bright red colour colour when the contents are at a predetermined heated non-ambient
15 temperature.
6. A lid as claimed in claim 5, wherein the region is violet when the
contents are below the predetermined heated non-ambient temperature.
7. A lid as claimed in claim 6, wherein the predetermined heated non-
ambient temperature is about 45 Degrees Celsius.
20 8. A lid as claimed in claim 1, 2 or 3, wherein the region changes to a blue
colour when the contents are at a predetermined chilled non-ambient temperature.
9. A lid as claimed in claim 9, wherein the region is violet when the
contents are above the predetermined chilled non-ambient temperature.
10. A lid as claimed in claim 6, wherein the predetermined chilled non-
25 ambient temperature is about 5 Degrees Celsius,
11. A lid as claimed in any one of the preceding claims, wherein the 1id is
formed from a plastics material in which the region(s) are impregnated or blended with a
material having thermotropic properties.
12. A lid as claimed in claim 11, wherein the material having

30  thermochromic properties is a thermochromic pigment, resin or the like.

13. A lid as claimed in claim 12, wherein the material having
thermochromic properties is CHROMICOLOR (Trade Mark).
14. A lid as claimed in any one of the preceding claims, wherein the

region(s) form words, symbols or patterns against the remainder of the lid when the

35 contents are at the predetermined non-ambient temperature.
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10% & ()- vy \1('8Y #lexlrircil)%r a disposable beverage container, the container having an open
end and a closed end defined by external side wall or walls, the lid including at least one
15 recess having an internal side wall or walls that substantially correspond to the container

external side wall(s) in size and shape, wherein the lid internal side walls are adapted to
securely frictionally engage, over substantially their entire surface area, the external side
wall(s) of another like container.

19. A lid as claimed in claim 18, wherein the lid internal side wall(s) engage

20 the external side wall(s) of said another like container over approximately 5 to 15% of the
height of said another like container.

20. A lid as claimed in claim 19, wherein the lid internal side wall(s) engage
the external side wall(s) of said another like container over approximately 10% of the
height of said another like container.

25 21. Lid as claimed in claim 18, wherein the lid internal side wall(s) engage
the external side wall(s) of said another like container over approximately 5 to 15 mm of
the height of said another like container.

22. A lid as claimed in claim 21, wherein the lid internal side wall(s) engage
the external side wall(s) of said another like container over approximately 10 mm of the

30 height of said another like container.

23. A 1id as claimed in claim 18, wherein the lid includes two recesses each
having said internal side wall(s), one of the recesses adapted to frictionally engage the

closed end of another like container and the other of the recesses adapted to frictionally

engage the closed end of another container of smaller or larger size than a like container.
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A lid as claimed in any one of clalms 18 to 28, wherein the recess(es)
is/are substantially cylindrical.
30. /A lid as claimed in any one of claims 18 to 29, wherein the recess(es)
is/are slightly outwardly conical.
31. A lid as claimed in any one of claims 18 to 30, wherein the recess(es)
20 each include a flat surface adjacent one end of the side wall(s) adapted to, in use, abut the

underside of said another like container closed end.



