Title: A LID FOR A DI SPCSABLE BEVERAGE CONTAI NER [err] Abstract: A
I'id (30) for-a disposable beverage con- tainer (32). The lid (30) including
at .l east a region having thernochrom c properties which is/ # qupd@t ed to
change col our upon reaching a predeternm ned non-anbient tenper- ature in
response to heat transfer fromor to contents (40) of the container (32).
Al so disclosed is a lid (60) includ- ing at |east one recess (62) having an
internal side wall or walls (64) that substantially correspond in size and
sharpe to the external side wall(s) 166) of a container (68). The lid

I nternal -side wall 4 ted to secure friction- ally engage,
over substanti all ﬁﬂ-ﬁﬁﬁpéﬁtﬁ&ggﬁfﬁ'&%@wGﬂﬁéNJNﬂﬁﬁal side wall (s)
(66) of another |ike container Fdi®dfthe [nvg,&,oﬁul y 2005 t ALID FOR A

DI SPCSABLE BEVERA CONTAINER Field I.nventi on The present invention
relates to a lid foFfPSPeRiysgonphes thalid P@&l&b&}’%?c‘mwg lid has been

devel oped primari |T)'heild)lllashsmdml@phdﬁmmﬂyﬁtuqa&ﬁkfoammp@p@mﬁn)bnlys used in the
sal e of heate r ed beye such as
hegt &d@@w@ S SPheacdt!ellrtis, GO [CGtreo0br Siflbd BCadREURE OGRS

soft drin Seribe reference rmer
appl i cati on. mwmﬂl et degeribgd with reference to the former application. However, it will

be appreciated that the invention is not limited to this particular use.
Background of the Invention

Numerous beverage lids and associated containers are known.

10 Some known lids include small printed or embossed warning signs of HOT or
the like. However, a disadvantage of known lids and containers is they do not provide an
estimated indication of the actual temperature of the contents of the container, pasticularly
to those not handling the container. Such an estimated indication is desirable for many
reasons as will be explained below. An example of two such reasons is improved safety

15.  when conveying heated container contents and improved quality control for customers
expecting contents of a predetermined temperature.

Lids baving recessed outer surfaces for receiving the underside of containers for
stacking are also known. However, a disadvantage of such known lids and containers is
they do not provide a secure engagement between the lid and container, sufficient to

20 provide safe conveyance of stacked containers with lids.

Object of the Invention

It is an object of the present invention to substantially overcome or at least

ameliorate one or more of the above disadvantages.
Summary of the Invention

kL Accordingly, in a first aspect, the present invention provides a lid adapted to
indicate sealing integrity with respect 1 a disposable beverage container, the lid including
a skirt adapted to seal against an open end of said container and having thermochromic
properties whereby the skirt is adapted chan.ge colour upon reaching a predetermined non-
ambient temperature in response to heat transfer from or to contents of the container.

30 In é second aspect, the present invention provides a lid adapted to indicate
sealing integrity with respect to a disposable beverage container, the iid including a skirt
adapted to seal against an open end of said container and having thermochromic
properties whereby the skirt is adapted change colour upon reaching a predetermined non-
ambient temperature in response to heat transfer from or to contents of the container,




be appreciated that the invention is not limted to this particular use.
Background of the Invention Nunerous beverage |ids and associ ated
containers are known. io Sone known lids include small print ﬁr gbossed
warning signs of HOT or the |Iike. However, a disadvantage of krown |ids
and contai.ners is they do not provide an estimated indication of the
actual tenperature of the contents of the container, particularly to those
not handling the container. Such an esfimated indication is desirable for
many reasons as wll be explained below. An exanple of two such reasons is
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skirt is adapted change col our upon reaching a predeterm ned non- anbient
tenperature in response .to heat transfer fromor to contents of the _
container, 12 July 2005 to wherein, when the skirt is seal ed agai nst -
‘substantially all of the container end, the end substantially insulates
the skirt fromthe heat transfer and no col our change occurs thereby
visually indicating sealing integrity, and
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when the lid is not substantially seal ed against all of the container end,
heat s transfer occurs in non-seal ed parts of the skirt causing said :
col our change in said non-.sealed skirt parts thereby visual hypjpsdgzating a
"lack of sealing integrity. In a third aspect, the present invention
provides a'lid for a disposable beverage container, the lid being forned
from.co-extruded i nner and outer |ayers, wherein the outer |ayer. includes
at | east one region having thernmochrom c properties, which region(s) is/are
to adapted to change col our upon reacRing a predeterni ned non-anbi ent
tenperature in response to heat transfer fromor to contents of the
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HRONICCLOR (Tde Mark
The region(s) form preferably words, symbols or p'attems against the remainder
of the lid when the contents are at the predetermined non-ambient temperature.

0 The region(s) ate 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 arnbient or tising 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 fo the

 contents of the container.
In a fourth 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

3 wall or walls, the lid including at Jeast one recess having an internal side wall or walls
that substantially corespond to the container external side wall(s} in size and shape,
wherein the lid internal side walls are adapted to securely fiictionally engage, over

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




tenperature when that tenperature is above anbient or rising above the
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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: |




t he height of said another |ike container. The lid internal side wall(s)
preferably engage the external side wall(s) of said another |ike container
over approximately 2.5 to 7.5 nmmof the,height of said anot h%JJPLMS '
~container. Mire preferably, the |lid internal side wall(s) of ea recess
engage the exterpal 25 side wall sz. of said another |ike container over
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recess( eslndl §kah& hoaliXd tially cylindrical. The recess(es)
i s/are desi ralg'l %’ﬁ‘?‘gﬁ%?y out war %f; conical. The recess(es) desirably each

include a flat FigRavefistpenspetive veeveofitholid abeamtairer sBOwndd Figs]; adapt ed t o,
I n use, abut the,. ' sal.d anot L i ke, cont.ai ner cl osed, end.
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the 1id altEPUPhY oA FPIe: A t RGBT the invention and a
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lid and cgntainer shown i'n Flg%.’ 1, Fig. 31s a second perspec?lve Vi ew of
the |id akreston andfcoreprandingly sized coptaimeryi g. 4 is a perspective view of a

lid according tpje %@&ﬁﬁ@%&ﬂh&%??g&%&%& a %M%Méhqvcﬁgp igventign

correspondi ngly sized container; perspective vie
accor df nganda gorrdspendlinglp sidedreontainér; t he i nvention and a correspondingly

si zed cont ai ner g Fi ' ' ew.of the Lid according . to a fourth
enbodi nent of tﬁlg'?gsvae%'f Jl“?)dnﬁd%t’)ﬂggfno&J tgé,\lé(g?l}decﬂ}mf i ?‘i’/n?ldg‘gé’cont ai ner; Fig.
7 is a second sFige8 is sthirdbidetvéew bfithelid aad bérthinersheh@MAFig6Fig. 6, Fig. 8
is athird sidevigw of the, lid angd.caontainer ,sho in Elg. 6; Fig. 9is a
fourth side vieWdo lstﬁ%"{tﬁﬁldﬁﬁéF%BﬁﬁhﬁﬁﬁéP&%%eq OWPQPE@- OFig. 10 is a
perspective Vi eRigni(ds hipgrareeiiag é0a HdfdcbdrHingniBos! FRNmMIYdihER of the

invention, Fig. 11 is a cross sectional side view of the Iid shown in Fig.
10; Fily. WO, perspective view of the |id according to a sixth

enod: ment of U4, 11 BNk WBitionhLkidelViow o thelidWSwAT FigF@] S1de view of the
- 191g 12 is a perspective view of the lid according to a sixth embodiment of the
invention; '
Fig. 13 is a cross sectional side view of the lid shown in Fig. 12;
20 Fig. 14 is a perspective view of the lid according to a seventh embodiment of the
Invention;
Fig. 15 is a perspective view of the lid according to an eighth embodiment of the
invention;
Fig. 16 is a perspective view of the Iid according to a ninth embodiment of the
25  invention;
Fig. 17 is a cross sectional side view of the lid shown in Fig 15; and
Fig. 18 is a cross sectional side view of the lid according to an tenth embodiment
of the invention. -

Detailed Description of the Preferred Embodiments
30 ' Referring firstly to Figures 1 to 3, there is shown a lid 30 according to a first
embodiment of the invention. The lid 30 is for use with a disposable beverage container,
.in the form of polystyrene cup 32, as are commonly used in the sale of coffee. The cup
32 includes an open end surrounded by a circular rim 34 and a closed end defined by a




20 Fig. 14 is a perspective view of the lid according to a seventh

enbodi mrent of the invention; Fig.. 15 is a perspective view of the lid
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per spective vi ew of the lid according t© a ninth enbodi mrent o 25
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t enper at uassgenksally 3filicated by arrows 42. When the heat transfer is sufficient to heat the lid 30
20  from ambient temperature to a predetermined thermochromic activation temperature of

D

the thermochromic pigment within the lid 30, the thermochromic properties of the
pigment cause the lid 30 to change colour, as indicated by the shaded portions of the lid
shown in Figure 3. As an example, when the lid 30 is used with cups of hot coffee, a
thermochromic pigment is chosen with a thermochromic activation temperature of

25 45 Degrees Celsius and an thermochromic activation colour of bright red. The

When used with heated beverages, as described in relation to Figs. 1 to 3, the lid
30 preferably presents a violet or similar colour when at ambient temperature and a bright
red colour when heated to the thermochromic activation temperature, which provides an

- intvitive indication that the contents of the cup 32 are hot.

30 When the contents 40, and thus the lid 30, have cooled to below the
thermochromic activation temperature, the lid 30 returns to its original colour to indicate
that the contents 40 have cooled.

" ‘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
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viol et colour to s _indicate the contents are no |g 4

shows a | Hged4a depcte like frptures. t Hee Hd d6 inalemdivlertenihe ditl 3mmmlmma
li ke refe C t he, first,.enbodi nent
w1 A CEEBREmR A S ORGSRl DoBERCEY it B hds Teeparotigor g o 32

accor di ngﬂlennmdlﬁeomicqngmeﬁboﬂdxﬁring activatipg tetﬂpetamﬁbﬂﬁeﬂaaﬁﬂlﬂéfbﬁﬂﬂﬂﬂ; #Re t O

The cup S00hOKTRP S £80 /T S Pthoa foa il pe CPREIeo changhy

advertlswstgourcﬂn&ﬁhﬁﬁg @m rhtafesl O40Te45 @i G0 DEHEGT € Ikﬁstiﬁ?%@ﬂ difo the
lid 44. %6‘65 shows, a |Ip% 46 a(?%ordl ng to a t%ﬁrd e?rbodl nt c#ﬁ ﬁé

i nvent i onPaRide pinERetessive dadisation AHAFRNeEaS. t hose used in describing the first
7 5 o TSSO R okl SEL ol 2
i nvent i onlikecteiisencsi munegralatto thegeosed o dpmbingdhhq)rmmembmdm:smsdwﬂsihmg
- used to denote like features. The lid 54 is similar to the lid 30 according to the first
embodiment of the invention except it has a slighily more raised top surface 56.
Importantly, the lid 54 includes the skirt 38 which is adapted to substantially sealingly
25 engage with thie rim 34 of the cup 32.
As with earlier embodiments, the shaded portion of the lid 54 shown in Fig. 7
demonsfrates that the thermochromic pigment in the lid 54 causes if to change colour
when beat transfer from the contents 40 of the cup 32 cause the lid 54 to reach a
predetermined thermochromic activation temperature.
30 Fig. 8 shows the 1id 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




thernocliromc pignments of differing activating tenperatures so that
different parts of the 1lid, for exanple rim48, |id side wall 50 and top
52 can each be configured to change colour at differing tenpgf s (eg.
40, 45 and 50 Degrees Cel sius respecti\?liel y), to provide a g?%fgu?}te%@sve

6 to 9 showa lid 54 according to a

I ndi cation of erature. 20 Figs.,

fourth e nﬁB’&‘P%ﬂB@F@%ﬂﬁ@ FespeRtie gﬁ rgnd4 thandet vepemreercimilanenalass theoughose
used in dégcgdpliedgedniBe BRI rfadh ' ed to .depote.like
foaturos. ogpet 54 is Si rriela?r%_to i %ﬁghgclﬁ%eg‘?‘&i%%‘&%a frqnsfer
enbodi menf$An psFecipied snloun phange ipthe iunsdaled partini 3fatdfthaskia 382 iAwe6kdingBy,
surface 5 yjnggﬂ : | l-NCl .the skirt 38 which js adapted
to subst a%{)ﬁﬂal y ésﬁelglrd%llr?éfl f/%bgesﬁ%g%ggeof&#? ﬁQSﬁéﬂaP?‘%&ﬁ%fﬂﬂ{tr?& oupnthe A

wi th ear| iskirt 3%iveuibeeused to tnevidd addshap tididation @k tb Fehektied 03 hob M isA {51 0. 7
dermnstra_&)p%ehp\%‘t%al%@e. her no h%)o][ﬂ cl%ingirent inthe |id 54 causes it to
change coFotr e neat Y PEHsPet s § & 8 PESWr sdueotap pparifer etrpr, 3Rrcause
the |id 5S4vdidariceaf kpiagepingdied kitg) ned ther nochronic activation tenperature.

30 Fig. 8 shows hﬁ lid 54 and the cup 32 when the |id 54 has been
correctly appli f embodiments desciiher abavesate prefe@blyoslk nwuldedd parsiceladpged

Wi th, -t heviduiin3 mduldedh ayit Rhddoth@Hlic di G iphery. Ln this.
position, the rim34 effectivel y%%gﬁlﬂé%@%ﬁ%k%&giuﬁg{ t§8ﬁ1‘er Mtﬁléaﬂljaszﬁ’ ansf er

with the BgktiehtdiPapbefpremenlding. The preferorddineibdd of podudingthe thermochorsic 58 of

the Iid ; I : ' n o] u reaching th
predeterm’é%}adgl%g)g ?%gﬁpﬁéﬁﬁ%%&éé%\é%og&?%r%g?!é)tsulro .e%tg"é’fe?(‘&s&éhovm in
~ Fig. 9, i#adjacest theioonted dfghelotlpmm&)MEﬂPﬂﬁﬂﬁmdammveﬁﬁonﬁﬂ%hﬁaiwﬁht$
respect t ' 4.t hen.hot vapours or,.simlar_can pass fhrough the gap
bet ween t %E%%%%qlggelgﬁ; t"ﬁ'&tﬁ %f glr%e%gﬁfor?dd\‘s:%gnei’#ﬂ°f oy ig thlid. . Abe pwgr heat
transfer layerd(iarthassmoteathedoslehBuwif tihiang e 1) i Brodasephes Pefebi Hﬁ@ﬁ? of
i, rmochrom c naterial to a of the

the skirt_ 38, ,Accordingly, applying th

lid 58 i nﬁ'ﬁﬁhi%q{e a@ﬁ?‘f ?p@g{?m}#eiﬁ% {p £heprsferably 1103 gerceninby aveight Wit
rovi de atheinséthtorhid pighdnt aAk 4 Berpbip ;gg& | gonfar | erl
geaﬂad W tﬁ_ respotgl:l?g%o tﬂrﬁgﬂc}:%g)%g asbggﬁtag%agﬂ? uég??%éopera%%l?mg?ﬁger, 1¥or

avoi dancea®vaed eoloprpf the thermechronus pigment! The Geboetihmemicspigasms theadelatove ar e
112 e B Gy B A 5L AL, B BRI
moul di ng. FAKE erlfand seld undeitibd traflemark (HROMICOEOR sy Mxtdui Ditbrfaticei 0ps of
2 actht PRSLGReGR CA NS ARKEET of [ ps i s produced conventi onal |y
and with a The advantages of the lids according to the embodiments described above are
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 lid 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 corresponds in
35  size and shape to the external side wall 66 that define the closed end of an associated




base pignent of either white or a grey tone to add a depth of colour to the
lid. The outer layer (ie. that renote the contents of the cup in use) is

produced froma clear HHPS to is which has been added approxﬁr}a[{h%% 7to0
20, preferably 10, percent by wei ght of 8a thernochronmic pi giten ana 2to 3
percent of a standard pignent of a simlar colour to the activated col our

of the thefomisenaromich gsi gipes. Adverdihgly, whér dri dofideRN©S thd esmAhMESR (& €
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advant ages, of the ljds accordjng to, the enbodi nents describ above are
nmany. For ' Seppager Jf—iﬂe qrgga.@gHI%.gg, iucrelation, tq pstagdard volume 8 Qunce (2dfiesls) o

i ncl ude a coffenichg thé Sidk kalistedi aadspt | hose .t hey may
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cont ai ned tefBeightpf thepoppinesase of chilled contents, the 25 previously

descri bed enbodi [ reyi .indicatjon that th ontents have
been el ed Lo @E@%—%ﬁﬁgﬁ@%ﬁﬁ%ﬁ%ﬁ% il of thevgptios
provi de arfy exgnéedi sdo thobe tgadyie dedcribingtthe fifttlicwibddmhdnt Wi uced
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dar kened “envifonments. %b Fﬂ%s. 1@%5”%@‘ ?I&ng |6§ weosle, iy ithey il a
fifth enbedibodimentfextdpt theiawtiadiside Wik 63 HodOndtNEAHALE SrdimbORE Shtfd [ﬁaavi ng

a substantiall %ﬁmgri ﬁ:qaalé slightwardly outwardly conical internal side
val | 63 aPGURY gpig on 15ReveH do gHlow raem; fae priétom of ardrinkisige 65,

-as is wel lspd@®n in the art. As best shown in Fig. 11, the internal side
wal | 63 sggstanti_ally corresponds in 35 size and shape to the external
side wal | 66 th&te ddmhors alid 1 apserdinge aoveventh sobodinent df ghelidvention 22005
cont ai ner ks yeiredse mRerfl rdl Hg;%g Eﬁﬁ}clo ed .end, of the .
container 68 i's posi .?rgneg%&?k#%&%%es?ec ghte o?'m? ?rab ,e{l}ﬁ@’qli d
i nt erial  $p diseddp | degate ke fesityres. f rThet lid 74| isysubsignigpdly, identical tub®s ant ieel | y

its entir : r2a, . ernal .si de |l 66 of .the .container 68.
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percent) of the height,.of t cont ai ner, _Fi gs.
accor di ng"Y?fagp??‘%?ﬂ%?ﬂd‘&%@ﬁ?@f&?ﬂtfﬁfgﬁ?hwﬁﬁw COBFAINGT; ke ref er ence
nuneral s to t hoBg, USash i NsKbReS il 78 A6cordifig td 4d & gﬁﬂé ¥ e d to
denote |ike, featyres. The lid 70 is si_m'%ar to the ﬁ:}o Gdlt\ggtﬂgr]gfeﬁga o the
fiftn2e 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 }id 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

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

“aliows the lid 78 to seal one of either a larger or smailer 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 1id 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 ld 90 is for use with a paper cup 94 is substantiaily




i 0 enbodi nent except the internal side wall 63 does not extend around the
entire lid periphery and instead has a portion renoved to allow room for
provision of a drinking spout 72. Fig. 9'14 shows a lid 74 acep u@l,%&) sto a
sevent h enbodi nent of the invention and |ike reference nurrera 0 those

used in describ i fth and sixth enbodinents will 1is be used to
denote | i K& ‘Fl&&'t{‘}gfégpg‘?%@fﬂ} qnsbomgtmep‘aﬂwomrengamrthemme 6ig 60
accor di ng 4ud @1beokifichs gm@g ORDAnPIRRebiery AR5 B I5roBERPS Q0.

provi-des a side wal t hat engages w't

cor r espondi Pryipbers adasdio ﬁ‘il e underaidy of theaqrapap@podd. rr'ﬁhtehgl 98Qs siovirléhgagsdent )
of the hel\ﬁﬁ) %&]ﬁﬁé}%ugont ainer. Fig. 15 and 17 show a |lid 78 according to
an eighth e ment of the invention 20 and like reference nunerals to

those ésed in dddemdn ragvmﬁngefoﬁthdnhd@aazewiﬁg to DEtfH fPhfelh éfﬁHoHu:B&téJéfd to
denote Ii The |i is suhstantially identical to the lid 74
of the s@e%ﬁkﬁﬁ% hS¥ pro e%lse(f“fe |gHEP’HIee§1g't‘g%m?"éc‘@§E ﬂman@m 606 a
surr oundeaboh'ysponémg@%m& c&hﬁ&ewabdeﬁ a3 vied iﬁ@bhdsTQfé E%%f‘e?ls ﬁag} n

o engal

use, adjacent.th ﬁlasso i at ed s open end and adapte

smal | er cSAREMRECY SAR B sn8ass t"ﬂ@l ?é%"ﬁ%@arﬁ stackegheqapiner inm &eeumtfeslmdnetocup s
open end @Q@@E@Qofaugﬂgggﬁm@ﬂég@a&u%ﬁﬁﬁukgrger container. This allows
the lid 78 to S%ﬁ one of  erther a larger or snaller size cup and have
anot hdf of the Althppghtheinvention bas bepn desctibedowiilrforentmoepidific byansilex ki ng
(larger 3 rd|n to .a ninth

enbodi mnﬁ%?gtagﬁg@%gﬁt?t%ﬁe %’ﬁgﬁﬂ’k\% k‘#g@%ﬁi&@%ﬁiﬁ botdﬁ%ls‘@nﬁ@é(d in
descri bi ngthen&orrst tHarimulaelyg Ithel”lthemm&rammfeaumek bf e ﬁx’%ﬂﬁvs edxbb&nﬁﬁ&%aﬁ l'i ke

features. ntiall I 8 of t he eighth
enbodi men? excg%gmég 'nc %? J?tﬂﬁﬁﬁ% §MW§%£ g Vicesi ons
84, whichvers&rve to |ncrease t he structural rigidity of the I|d 82. Fig. 18
shows a lid 90 according to an tenth enbodi nent of the invention and |Iike
reference nunerals to those used in describing the fifth to ninth

enbodi nents wll be 3s used to denote |ike features. The Iid 90 is for use
wth a paper cup 94 is substantially 9 12 July 2005 identical to'the lid
86 of the ninth enbodi ment except the | ower edges of the recesses 61 a and
61b continue as grooves 92a and 92b respectively, which serve to receive
and engage a peripheral edge 96 on the underside of the paper cup 94. The
lid 90 is shown engaged with a smaller cup. s The nai n advantage of the

| ids according to the fifth to twelth enbodi nents of the invention is they
provi de a secure gripping engagenent with the underside of a




correspondi ngly sized container, such that when the lids are secured to a
primary container they can be engaged with a secondary.stacked container
in a secure fashion to provide for ease of carrying mltipl ¢ siasKR

contai ners. 10 Although the invention has been described with re erence to
specific-exanples it wll be appreciated to those skilled in the art that
the invention nay be enbodied in many other forns. Particularly, the

t hernochrom c features of the first fiye enbodi ments can be incorporated
with the stacking features of the sixth to twelth enbodi nents and vice
versa. 12 July 10 CLAIM5 1. A lid adapted to indicate sealing
integrity wi t iF ect to a disposable beverage container, the lid

including a skirt adapt edlid elaselb indigas salingditegipewiteigenio §cﬁ§pdsabl€0nt ai ner
and having ther [ r the skirt is ad ed change s
col our upon r?a ?J%gmngf% g?%rcﬁr# déM}F gér/’(f’b éﬁ%?‘ﬁ?ﬁ?‘g ‘Qr esponse to
heat transf emrﬂmnm havmgdhqm@hmwmropvﬂu@ w}mﬁbalthreeshrt . addptedi dlangelapt ed t o

i ndi-cate seal 86l dpbie Hak tor iR I age
container, the |i dd%nclau%lliéng a_ sKki rt%h g%p% gjgﬁam Y 5?%%&%?13 open end of
said cont ai n&risEREomartp pryteptn efthasenisiogni o pr opert| es V\/ner eby the skirt is

adapt ed change to QO| OUIA k%@d&@ﬁﬁbdﬂgseﬁln@rﬁ%W{H @tf&%ﬂﬁﬁm nt
tenperature i onse t&lﬁggglﬁlpﬁgrﬁa sfer fromor to conte t he

cont ai ner, ﬁa wﬁﬁ'é‘?f’ o spgbasaiat axopsa enniisad | y al | of
t he cont ai ner camher bichalng thenﬁMhﬁﬁlﬁﬁidp&hésYthi‘&Wﬂﬁtﬁﬁt isheapfdaldhﬁngé romthe
heat transfer d no. col.our ge qccurs ereb vl sual | i cating
seal i ng |nt'°egﬁ§] UP%%EFafhén%Brﬁ‘? ""“’“ |a'§b tte ‘?% g?fed agai nst
all of the comfemmmwnhﬂtaomemmmfeer occurs in non seal ed parts of the
-skirt causing r Q& IQIR d skirt arts thereby
visual l'y indi (‘:”gfélé'%g‘ﬁghia%gﬁlﬁh?&gga I'ng 1 n e%}{ %F&Jt% wimq’erd'm%@} d?dl sposabl e
bever age cont sibptentially ihselates the skist fingn theoheatdudnse ﬂrmneoolomkltanqumnhmby and out er
| ayers, wher eg,iguah ﬁd%ggea%%yﬂ ifyhd udes at | east one region 2e having

t her nochrom ¢ erties ﬁﬂre |on(s) i s/ are adapted to change col our
upon reachng¥ ~ 2 H@ S RoioHh ooazaingt all ofthercantaines endy heat gpsfise t o heat

transfer fronb&ﬁrstnqmn%migmsmé sk RushiR4i@ LIk ch elfsatdldén-ee%le@!m med in

claim3, wherein the lid in skirt. adapte
parts thereby visually mnf icating a?acli(i of sealing mtegt%yp

3. A lid for a disposable beverage container, the lid being formed from co-
extruded inner and outer layers, wherein the outer layer includes at least one region
20 having thermochromic properties, which region(s) is/are adapted to change colour upon
reaching a predetermined non-ambient temperature in response to heat transfer from or to
contents of the containe.
4. A lid as claimed in claim 3, wherein the lid includes a skirt adapted to
substantially sealingly engage an open end of the container and the region is the skirt.
% 5. A lid as claimed in claim 1, 2 or 4, wherein the skirt changes from a first
colour to second colour, of brighter or warmer fones than the first colour, when the
contents are af the predetermined non-ambient temperature.
6. A lid as claimed in claim 1, 2 or 4, wherein the skirt changes to a bright
red colour colour when the contents are at a predetermined heated non-ambient
30 temperature. .
7. A lid as claimed in claim 5, wherein the skirt is violet when fthe contents
are below the predetermined heated non-ambient temperature.
- 8. A lid as claimed in claim 6 or 7, wherein the predetermined beated non-
ambient temperature is about 45 Degrees Celsius. )




substantially sealingly engage an open end of the container and the region
s the skirt. 25 5. Alid as clained in claiml, 2 or 4, wherein the skirt
changes froma first colour to second col our, of brighter E )t@ég&{s t ones
than the first colour, when the contents are at the predeterm

non- anbi ent tenperature. 6. Alid as claimed in claiml1, 2 or 4, wherein
“the skirt changes to a bright red colour col our when the contents are at a
predet ermi ned heated non-anbient 30 tenperature. 7. Alid as clainmed in
cllaim5, wherein the skirt is violeit when the contents are below the
predet er mi ned heat ed non-anbient tenperature. 8. Alid as clainmed in claim
6 or 7, wherein ghe mw@tcmmm@@t&d ARt (Rl LegPRRAt ure is about
45 Degrees Cel sius, 12 July 200 Q ﬁed In.claiml, 2 or
4, wherein @W&r“é}’r??fhfc‘l?ﬁ%@%a? eé?“ﬂ?i‘?éh’n ‘b%ﬁ‘b‘%h’é‘ﬁpefﬂﬁﬁﬂ contents are at a
predet ernined chiol | edmmacamemnhnﬂgewwmmmalaetvaﬁéathmn@:ﬁs clained in
claim?9, V\her ‘ﬂﬂ% k rt . |0Ie'g?%}§en the contents are above the
predetermne IR PALEPRTHFE. 11. 1id as claimed in claim
9-.0or 10, swherei nlit he Pphéebeqlmed\mele!mcﬂwrlﬂﬂeﬂhermmeam&tmwcﬁmmr ature is
about 5 Degy | ai med in any one of the precedin
cl-ai ns, Mefgﬁlﬁb}ﬁg@é}ﬁmr&gbo rgrn%lggcr@%‘ﬁ%c | astics matgrl al and i ncloudes )
r egi on( s) inpr edrtat e&HaSGIWGWW@Wf@@PWﬁP@@E Flaipos.vehgrein ghetliddy ot r opi ¢
properti es. foied &dm Wyldsiidl rakria|aal MBEel RobA( ilprbButcd BERNGIA wie, mat er i al

havi ng thermchﬁomtﬁ%{g B}rtles Is a them ochrom c pignent, resin or the
like. 14. AMriglhgansfiommgronic praedies,i m 13 wherein the material having

ther mochs omi ¢ pridper tA el izs cBROVnCaliaR IQTmﬂﬁemNﬂnbkn)aateran haéind i d as cl ai ned

in any one anfcer b m(]ggm%g a %ﬁ%@}nﬁ%}&l’ﬁes{gﬁ?ﬁgﬂ{e is form words,

synbol s or id when the contents are
‘at  the predet erldi nedh ritﬂnﬂambt@dt int claigeridt (wherein1he mathriall hading:| ai med in any

one of the QLEGRA r@@&q&}%mgoﬂ@m the region(s) are adapted to
return to therr or|g| nal colour 1n resp onse 0 the tenperature of the

regi ons falling Bel ovt ’t“h§ %"?ﬂét@i’ﬁ?"rfg@%rpé?ﬁb’r ahereip s weiogtlr e when that

20 t enpag atiukBwdrss, @mM@o@ﬁ&ameEgamQ fhe fdnfinBgG oPBONCwhR te RérREl8 bR RIM Ned

non-anbi ent t enper at
the pre terimined hon-ambient temperature.

16. A lid as claimed in any one of the preceding claims 12 to 15, wherein
the region(s) are adapted to retumn to their original colour in response to the temperature
of the regions falling below the predetermined non-ambient temperature when that

20 temperature is above ambient or rising above the predetermined non-ambient temperature
when that temperature is below ambient,

17. A lid as claimed in any one of the preceding claims 12 fo 16, the lid
including at least two regions having differing thermochromic properties which are each
adapted to change to different colours upon reaching differing non-ambient temperatures

25 inresponse to heat transfer from or to the contents of the container. |

18. A 1id 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

30 securely frictiopally 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
the extemal side wall(s) of said another like container over.approximately 5.to 15% ofthe .

height of said another like container.




when that tenperature is below anbient. 17. Alid as clainmed in any one of
the.preceding clains 12 to 16, the lid including at |east two regions

havi ng differing thernochrom c properties which are each ad §€2 change
to different colours upon reaching differing non-anbient tenperatures 25
in response to heat transfer fromor to the contents of the container. 18.
A lid for a disposabl e beverage contai ner, the container having an open

end and a cl osed end defined by external side wall or walls, the lid
i'ncluding at .l east one recess having'an internal side wall or walls that
substantially correspond to the container external side wall(s) in size
and shape, wher ei r20t he A lidisiclaimed inglains] Glehansih the lidinemadiapivails) ka0 securel y
frictionally @V, i Al i ire surface .area, the
external si detﬁ\v_'n o f%‘%ﬁ"‘ﬁﬁﬁ‘@%‘?é‘?&%‘%ﬁ %@?.Spp bpgimatgly) 0% of e i 1reg i
cl ai m 18, whéeightof adanpthey likatoutpinggl si de wal | (s) engage the external side
-wall(s) of said angt hergid iskRinke@ M iR ¢8, V¥R r0xl - 15% of the
hei ght of said anot he I'ée Co tat}]n L 12§Ju%ﬂ2%%%m§%m£%?&g%gel id as

clai med in® cltf sHery! st o s &5@0 7@ § sonimEAversppreximpicly § ) ISamyelge  the
external si deheMighi(of3aiddhotha likk costgihdaer | i ke container over approximately 10%

of the height of ,said gppther Like. container. 21. Lid as . clained in claim
18, wherein the Ii “i_nt@‘ﬁ%?‘%‘&@i&!ﬁ(g’%‘ @‘%&ﬁm@h@ vl ereagsl  si de

wal | (s) of saheckxtemal siderwallfskef sddabtherriike cantirer GepPIppickindiLie 1y min dfehel5 nm of

t he hei ght of i N9 o | ontainer. 22. Alid as clainmed in claim
21, wherein thﬁl Io?s I n‘%tgér?hlglmlg?mcfg' wal | (s) engage the external side wall(s)
‘of said amother |iZRe cdnlididsnlemedingtaingfywhorkinthe &ll jnclids tworeksstsieech hei ght  of
sai d anot her gl COREALNEE -of Belyd S i Ny I 8, wherein
the lid inclu elé%estav\o reces.sggﬂ(gééﬁo g\ﬂ&gsﬁgssag?ﬂé&itn eréﬁna ycésn?%?%/al | (s), one
of the recesstosedeydpkasetherdiky eouiginerapdithp gthennf sheaecedses adapted sefiicémallyof anot her

l'i ke contai Ngpes88e L1bM8d i BLnotRl: cdbbref FSRARES |ASRR A8 b Bk bhighdronal Iy

engage the cl osed end of another container of Smaller or larger size than a
| i ke container.






