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{54) Title: A LID FOR A DISPOSABLE BEVERAGE CONTAINER

(57 Absiract: A lid (30) for a disposable beverage con-
30 tainer (32). The lid (30) including at least a region having
thermochromic propertics which is/are adapted to change
colour upon reaching a predetermined non-ambient temper-
ature in response to heat transfer from or o contents (40)
of the container (32). Also disclosed is a lid (60) includ-
38 ing at least one recess (62) kaving an internal side wall or
walls (64) that substantially correspond in size and sharpe
to the external side wall(s) (66) of a container (68). The lid
internat side walls (64) being adapted to securely friction-
ally engage, over substantially their entire surface area, the
extemal side wall(s) (66) of another like container (68).
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The present |nvent|on relates to alid for a di sposabl e beverage contai.ner.

Fhe lid has_ been, devel opeg mmwmllmlﬂmﬂMﬂﬂﬂﬂﬂl

chilled beverages such as soft drlnks and will be described with
'.referenceEmamhhamﬁmmnsnamm@kzxﬂmnummTmpmm&ehamwhmﬂddahﬂuwmnmw&mmwmmmhmhat

the i nventﬁmwn rgtemt AT, B, QLIGYODE, BKHS| 9. RRar bceNdreagon Cadend jors\eprdariyk at thinkzegin-
| nvention© ) 5U- %%ﬁﬂlmﬁg\%{%‘%s sioey erclerepdersine s frdiCE Ogee known. o
PQﬁ?FﬁPé r enbossed warni ng signs of HOT or

Sone knowﬁ%ib

the Iike mever a di sadvant age of known lids and containers is they do
not pr deblidedan estlnated i ndi cation of the actual tenperature of the

cont ents #f% prreationstyessvee? particularly to those not handling the
container. Such an estimated indication is desirable for many reasons as
wi |l be explained below. An exanple of two such reasons i's inproved safety
i's when conveying heated container contents and i nproved quality control
for custonmers expecting contents of a predeterm ned tenperature. Lids
havi ng recessed outer surfaces for receiving the underside of containers
for stacking are also known. However, a disadvantage of such known |ids
and containers is they do not provide a secure engagenent between the |id
and container, sufficient to zo provide safe conveyance of stacked
~containers with lids. Object of the Invention It is an object of the
present invention to substantially overcone or at |east aneliorate one or
nore of the above di sadvantages. Summary of the Invention zs Accordingly,
in a first aspect, the present invention provides a |lid adapted to
indicate sealing integrity with respect to a di sposabl e beverage cont ai ner,
the lid including a skirt adapted to seal against an open end of said
cont ai ner and having thernochrom c properties whereby the 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. 30 In a
second aspect, the present invention provides a |id adapted to indicate .
sealing integrity with respect to a disposabl e beverage container, the |lid
i ncluding a skirt




adapted to seal against an open end of said container and having
thermochrom ¢ properties whereby -the skirt is adapted change col our upon
reaching a predeterm ned non- anbient tenperature in response; 50y baat
transfer fromor to contents of the container, 12 July 2005 to Wwherein,
when the skirt is seal ed against substantially all of the container end,
the end substantially insulates the skirt fromthe heat transfer and no
col our change occurs thereby visuallr indicating sealing integrity, and
when the lid is not substantially sealed against all of the container end,

heat s transfer o ' -seal ed_parts of the skirt causing said

col our- change in s&iﬁ%&*ﬁ%" LEIB%R@GE%QQHWNEBUM ly indicating a
| ack of sealing integrity. In &FididlbftHe MOy, the present invention
provides a lid for,,a di sposabl e beverage . container, the Iid being fornmed
from co- ext r uded iq‘ﬁgﬁe’gﬁﬁerg%rgfmﬁt%& 2 dipespills BeverigecoB@REr | ayer i ncl udes
at | east one regi dfke lidivs bagn detvelopedminaniyios ug with ©ainloSiper el cdimicalyi on(s) is/are

Lo adapt ed, t Q. ClaNAaE o Rltha LIS SRE I koo RUAEPRGLILL &y HORRAMDI ENt

temperature in Tesponse to heat” transfer from or &t S of the
cont ai ner. | rdrisksearovilhbe deprabadivith rofsnesde the formiciaprlicaticm piagvar,Gt willbst ant i al |y

seal i ngly engaGE,@fed R v ©hot lifed (AR frftfr @D the region is the
skirt. 12 July 2005 2 The sgrt preferably changes froma first colour to

second col our, of brighter oPacKggusdofthglmentioth, the first col our, when-

the contents are Nunisfats HeveRgede inliadQshiod Oshtaind e Rihwn! €NpPeErature. In an
enbodi nent, the skjrt cha:} es .fromto a, bright red,col our n the s

contents dfe at a Pre freive smallpaiged, gy 1 P S HAT €. The skirt
1 s pref er abl ythe likeoOHeteves) vaiisadviaeage afikhammtlids @d eontainko v thel do st pddidecnm ned heat ed

ron artt ent gtiln r LGRS PSS G At LR el v o
changes col oup thoge nat ahdlies the kanteinert Sudhyag iedtimated infieation is desirable for many
Fo 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,




to contents are at a predeterm ned chilled non-anbient tenperature. The
skirt is preferably violet when the contents are above the predeterm ned
chill ed non-anbient tenperature. The predeterm ned chilled frpﬁg@'ﬂggent '
tenperature is preferably about 5 Degrees Celsius. The I'id Is desirably
formed froma plastics material and includes region(s) 1is inpregnated or

bl ended wth a material having thernotropic properties. The materi al

having thernochrom c properties is des1| rably a thernochronic pignment, resin
or the like, nost desirably CHROM COLER (Trade Mark). The region(s) form
preferably wor S ai t remai nde of , the lid
when the cont gﬂ?@“d&’ﬁ“&'ﬁ lf’ﬁé %3%“;“&?‘@“??&%%@&3 “gﬁ‘ﬁ“?ﬁmefé%g‘f’ﬁ?‘hre 20 The
regi on(s) aresqbstamdlyaﬁsmfteaiﬂammbm@heﬂmmmm Sudur change gécna kheebyt our i n
response to it g regions falling bel ow the predetermn ned
non- anbi ent L‘ np);?g{?aﬁ%%gm%lgﬂ errper ature is above anbient or risi ng
above the predeterwhqiiébe llﬁérﬂﬂhpﬂbﬂ@mﬂYtsea}PSMnHwWhemmx elldehqatarat ure is

bel ow anmbi gnt y,nkfdr KBQY Monfs&feﬁbar&rb?tﬂe'sﬂrt 'cﬁ%hé’@ﬁﬁco%& Beg' ons
havi ng drfferreé’fg:@]ﬂnmerrmc rom c, properties_ which are eac adapted to

change to diff @W@Wﬂ%‘ﬁm@%ﬁhﬁ@f%ﬁﬂk‘%ﬁ%ﬁ@ non- anbi ent

tenperatures in Feﬁz@tﬂﬁrﬁasb&t,'ﬂﬁ@ies&nfiﬁfbﬁﬁcﬁ&)rcfvfdmmfoi lem@ble@@@iagaﬁts of .the

7 oposant o begRphgb B BT R ERE e Rl A S S it o

cl osed end defayanadiutes aﬁxasiammmgmmhadﬁgthmommc gopeitiad, Which defien(d)iisthed NCl udi ng at

| east one lece v ern sr de L or wal.ls that substantl ally
e 0 A0 LR e b Bt R

correspond %o Pernar Shape,
wherein the Ired)onmt@em&gnvmmwmdﬂadmm to securely frictionally

engage, over subs I f g nal side
-wal | (s) of anot herﬁﬁ%ﬂﬁgﬁh’oﬂnﬁgl %(lal{rdes‘%%idff&féwo gg%ggmgmmgl}? ?gf%er nal side
wal | (s) pref erleOéﬁga@@m@md@f(t@ﬁthﬁéﬂlﬁe wal | (s) of said another |ike
cont ai ner over approxtrately 5 to 15% of the height of said another I|ike
container. Mire preferably, the lid internal side wall(s) engage the
external side wall(s)- of said another |ike container over approxinately
'10% of the height of said another |ike




5 container. The lid internal side wall(s) preferably engage the external
side wall (s) -of said another |ike container over approximately 5 to 15 mm
of the height of said another like container. Mre preferabhyyfbgslid
“internal side wall (s) engage the external side wall(s) of said another

| i ke container over approximately 10 nm of the height of said another Iike
to container. In an enbodinent, 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 |ike? container and the other of the
recesses adapted-to frictionally engage the closed end of another

cont ai ner of smal |'Be sié preferablis chaggey frome b Sirst calopr th sccand eolanirsnd brighfenort hi s

enbodi Ment ,  t PEmrStoes ARF e At NGH wileh e ORI HE Gt AP HraseRREtndiSnop 8l | er t han
the recess renmpte the container ‘open end. The lid Tnternal side wall(s) of
each recess pifeaiteRengage the external side wall(s) of said another

| i ke container oveh afpHubalihd® el irt2chngtOfom R bfight A JoRNOWlenalie sai d

anot her |ike container. e.preferably,. the |lid internal si wal | (s) of
each reces$ Z‘Bn%nﬁsgaé%gt atpﬁe%%e’%n%;%f‘{@fk f"%ﬁ“*’l"f"&:ﬂ)m%fﬂﬁé‘irﬂﬁ s i?ﬂ’g'r li ke
cont ai ner ovevioleipewnie oeteats yre Belowo the predeerhipedivatedodonambicht tamptriatere. | | ke

contai ner. Tha,l i Geid0iRH | I ext er nal
side wall (s) oefggﬁh anot“gﬁbﬂﬁﬂﬁgﬁgﬁﬁgﬁﬁéﬁz§%§$$§6%9g3?§% ely 2.5 to 7.5
mm of the hei@¥##sof said another like container. Mre preferably, the lid
internal side wal |y gdotief enftBdiRen, 4 6 cRAHAoul R LAY LGP indiaethede wal | (s) of
sai d anot her |ike container péﬁ%'a proanater 5 qH%ot t he h% ght of said
“anot her | iRe CHAtHAHYER P o @gﬁﬁﬁ?m1§¢ﬁwemﬂggi it IsPERietblyne i al | y
cylindrical .. vidiitevherethe seufeftS hre iabovéerthe pRastdrhiaddl cilled nogainbiynt Cedpevatind] y coni cal .

The recess(es), desjrabl ch include a flat.surface adj nt_one end of
Che side 30 T ikl sBRET sl el s WHEREE B0 3000 a: 0ot her
| i ke cont ai ne€elspisosed end. Brief Description of the Drawi ngs Preferred

nmbodi ments of theyj i . |
erbodi ment s of t honk TSPy kLot R PRuABSGELAP e piBelcy SxaT! o5

dcconpanyi ng draw ngs I n ;
15 impregnated or blended with a material having thermotropic properties. The material

=N

having thermochromic properties is desirabiy a thermochromic pigment, resin or the like,
most desirably CHROMICOLOR (Trade Mack),

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.




4 12 July 2005 Fig. | is a side viewof the |lid according to a first
enbodi nent of the invention and a correspondingly sized container; Fig. 2
is a first perspective view of the Iid.gnd cont ai ner shown iﬂLﬁ%ﬁ?Og; Fig.
-3 is a second perspective view of the Iid and contai ner shown 1| 1g. 1; 5
Fig. 4is a pergﬁgctiye view of a lid according to a second enbodi nent of

the invention L nrpal Sidenwali{g) prefirabiy engage dheexternil sjde Svallés) pérsajpect | ve
vi ew of - a i r.dj ' gth,oi b t he. . nventd on_ and..a
corres poncil:"Fl ﬁ%}e‘;‘ﬁg?z"giéﬁg%%tg g‘?n@?%@flg. 69 itgqgﬁsﬁggle\%eé%toc}f sfajﬁfeal?qt@erg'g@or di ng
to a four tcaniimend Mun praférablyethiedideintarnmd sideOvallis) engage the sprA Bide Wwaali(@ed
cont ai ner;_cFi.q. I.S..a segond side view of | 1 nd. copnt ai ner, shown in
frg. o ot g gmbtef s SSRARE Bey FrtipSinattie 107otiia Rolght of 4 Aloiken F g,
6; Fig. Qohwingrfourth side view of the |id and container showmn in Fig. 6;
Fig. 10 is a perspegctive view of lid according to a fifth enbodi ment of
the is inventi gﬁ??ﬁt 1gie %Si ‘ﬁalgﬁa)@@g%"g%f FRgREe tag erderpplside wall(s) of isaids hown
in Fig 1QnhothkOlikeldod ] i f L o ' 4Si Xt h
enbodi rentof -t he irﬁ@%ﬁﬂ‘f‘%ﬁ;ﬁf@@“‘%’y S 18 it tht HeBACR AR
lid shown cpRaimpy. Mope preferghly, the Jid; istemnap gids eadl(3)\eogagecthe oktetriak side dvadi¢syor di ng
to a seve ; LA o faideP Sver Lan. 1hi 1S, rspective. vi ew of
the lid a?ggarlglgﬁgﬂ%o ancogl g .ﬁveéﬁg%%?#eﬁ%lyéﬁ r%ﬁeo%ﬁ]lenh\?}ﬁ%tt ggﬁl@ﬁoéf?er ®is a
per spagt i eeniginesy of the lid according to a ninth enbodi nent of the 25

i nvention; Fig. i Cr sectional .side viewaf,the |i.d.shown in Fig

15; and Fig. 18h‘|}§n§ (I:)S%lgnsegg(?& ﬁgﬁ%ﬁ ucgqs&go\;‘;ﬁ;egfea&]gaw@ Sﬂgdﬂﬁeﬁwﬁ 0 an

tent h enbeail(spdéne ¢ff the heeisey addptednto frictionally engage the closed end of another like
container and the other of the recesses adapied to frictionally engage the closed end of
another container of smaller or larger size than a like container. In this embodiment, the

15 recess adjacent the container open end is smaller than the recess remote the container

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: |




Det ai | ed Description of the Preferred Enbodi nents 30 Referring firstly to
Figures 1 to 3, there is shown a l.id 30 according to a first enbodi nent. of
the invention. The |id 30 is for use vvi&h a di sposabl e beverﬁ,‘gﬁ%}cmgai ner,
in the formof 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 cl osed enigldfif asifepyiey of tholid apsprding i a dirstembodithenttof Hizsimva@sionThe
lid 30 in T ' .38 adapted to substantially sealingly
engage w %@?%ﬁnﬁp%&ﬁ??i@ﬂ?ﬁ%gg as is well known in the art. The
construction an8igRies fitst petspgréive fviewhat the bid 861 ¢containdrshawh f@figy 1j dentical to

known commerci a I i L npact Lystyrene PS).l1ds, except
the lid 30 al SOH%3%€%%)§§%S?‘%%$}§F% W t@%‘g@dﬁ%{w&%‘é‘f’ﬁ)‘rﬂbﬁfgo}ﬁ c
properties, preFay dhksy pergreotied1wien 6f »ligHEEdrdin@To W sdcolk® cRBBIIRRESE fH2 NOT €
detail bel ow. I\{ﬁ%ﬁ?:- al s havin t.he({ nochrom ¢ properties, including but not
limted tTYHARe PP fized condalngrs o known. Briefly, materials

havi ng t her MOChRRMISCisPpERRIctive /e AL 1i8 Oleptidgh Ry ﬁiﬂﬂﬁﬁtéﬁbddﬁia&{trcﬁdm 0 as a
t hernmochrgmi ¢ _activation col our) upon reaching a predetermned tenperature
( her ei naf ifeniien gndracoriespandingdy &Z‘?‘ﬁ@ﬂm;r om ¢ activation tenperature). The
col our is usual fy giadual vi Lacddp L Yl g an

conpl ete by the act F\_/ati ooﬁle%‘re#g}el_?gtﬁur e.ﬁﬂggégxam%ﬁogﬁ%{et%%ehnﬁ er‘ﬁggn

pi gmer¢ wendha eerrespendingly siged condainer; ur e of 45 Degrees Celcius woul d begin

changing to thegih ls I \iaf i | our at, about..45 Degrees
Celcius, witht % gg%%rgglg#ég%gﬁg)e?%e@g?{@locéjpmswlge Celcius. is In
use; the cup 32Figs8 isid third sidetviiewe ofithe hidind Gontliinedshoiv ih M. BF esent

enbodi nment | d,be hot c%ffee. tgr%e cup 32 has been filled with the
hot contents 4008t 3ol ei"?"‘éﬁ@ﬁ’? d apdhcqnfpihgy HafHefs to seal the
open end of t heFigupo 32 aghaspectiieviewdiS4 lid Meadrding’ NS Heth dSIiReR WrSLbet ween
the heated contents 40 and the (ambient tenperature) lid 30, as generally
i ndi cat 'edmé’ﬁntéanow_s 42. \Wen the heat transfer is sufficient to heat the
lid 30 zo from ggbieRb FQRREGRLEl £dd Re oP{h%‘iﬁtsﬁB%@Ei*\iﬁt.[fﬁf mochr o ¢

activation tenperature of the thernochrom c pi-gment inthe lid 30, the

t her mochr omi ¢ pFigpk4 is @ pergpective vigw gitwtidegeendingtte 4 sigtheembatimbernddhe ol our

as i ndi ca.éﬁgn .the shaded portions of the Ilid shown in Figure 3. As an
en t :

~ exanpl e, elid 30 is used with cups of hot coffee, a
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




t hermochrom c pignent is chosen with a thernochrom c activation tenperature
of = 25 45 Degrees Cel sius and an thernochrom c activation col our of bright
red. The When used with heated beverageg, as described in rellf‘}'dﬁﬁ'odso Figs. .
1to 3, thelid 30 preferably presents™a violet or simlar colour when at
anbi ent tenpperature and a ba%ght red col our when heated to the

t her mochr GEFdan Bt kage 36n The dise?Ginplusles wperipherabskinted8 adaptddntousubistastially

i ndi.catio %Fc‘g%ﬁ t f 32 .ar ot. 30.,Wen the contents
40, and tﬁﬁagﬂgﬁeénél ,ﬁﬁéég%gggﬁgfﬁpgzb%sllgw%{l owf‘ﬁ%Fbr‘?r?Ethr om c activation
tenperature, th@heicdndfictien andsxtemal tshaper ofgihedid 80i9 wubstmtialgliigatieal fohat

t he conte 40 have.cpol ed. en.the cup 32 is e . used wth chilled
bever ages %gw{l g‘e’ {518 aﬁ]& "éﬂ?}?%ﬁkﬂﬁtmlﬁ‘%t Pg&smﬂéd}l&f s, excepithe He dftakso

acti vasi otnclelep diicaéinireemeferial hivisy eEBh6chrémieasHBaifes, PreCRbE #5

activation, col our of 8' ue. ,V\heﬁr] the 1jd 30 has been'chilléd to 5 Efglgfrcees 6
12 July ZQWSH%GE}SSW]S ¢ GEPlpipef da mmere Letailobelow o Matseials dying thermaegbeomaicur )

|1d 30t 0pkdiertiehlihdiGaing @ ftiimiteiGo tehBoltbnRibAEAS, do LY EnSH Ol

i ndi cate that the contents are_at the pre C t énper
Agai n, wherterigls bayinge thesmachromind propessies lebangeccod®ir (hareinafter adfervad tches a

t her mochr gi.g ' Lon: , ' r.eturns to-it.s ariginal
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allow a user,to consune the contents 40 without to renoving the lid 44 from
The cup 3908 Begit PHanEng 10 eI HORHS AR EHAL phloport FBg 4> Degrasy

adver ti si QglciuzORHR R coRjur @ ébéiﬁég@[gﬁgk%g])é%ggs@éki ) be applied to the
lid 44. Fig. 5 shows a lid 46 according to a third enbodi nent of the
i nventf on and | Indsey e cppddeis filled vattscanienth 4 svhiche in the pressot eisbedjmene fir st

.and secong,.grbRdi ' b gotrgr -hhd 46 is
al so sim ﬁ’gr to _toﬁ %dw%%ératggg?ﬁé?%ga%%e?%% %’rﬂé‘#ﬁg Pé{ae 3?%%#?66%4 g@i he
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as generally indicated 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

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




lid, for exanple rim48, lid side wall 50 and top 52 can each be configured
to change colour at differing tenperatures (eg. 40, 45 and 50 Degrees
~Cel si-us respectively), to provide a prggressive indication @ piiesggarature.
20 Figs. 6 to 9 showa |lid 54 according to a fourth enbodi nent of the

I nvention ' _ ral s.to. those u in desc¢ribing the
previ ous e% Jrir%éritt%sﬂe\;s\g ﬁ‘g?geﬁd%% @%‘%ﬁgﬁmeﬁ%&@fﬁgép&%@ c (Pq%€911§4 is

- similar td0 He lid 80 30maacdnelicolgut o indizafel the the QBRI WO at Mo rbordrhyRI | O

' ed top surface 56. Inportantly, the lid

except it slightly, nore rai .
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shaded pogﬁion f the Ili d054 shown fr?leé?%%% en%ﬁgst?lgé?}ggcutlﬁg{]aqﬁﬂg to

t her moéhr ‘&at‘i‘oﬁ’@r?éﬁﬁenﬁsﬁotaﬁ%nﬂqggﬁ“&hdhdses it to change col our when heat
transfer fromt : the |i 4. to reach a

pr edet er mi ned tHg%'%D%?hﬁghﬁéégitgécya@lg%wg%%%@g%ﬁé’.&%wtﬁ? _cgwgtmﬂwnghe lid
54 and t hdike seferzacemamenalseto|thesessed irsddserbing trer St byibodiplehetill bOuiddaoCUp 32

and the sk , h$:en ed wih..the rim34 of the cup 32
about i tlsé,l'%lédr?t3 ?g%?e%éﬁ%%hgféﬁd %l%lst%’igil%p%ﬁ% t‘%ﬁz aF??élegﬁ?élﬁéthf%l?qd%%f

‘i nsul at es exdept gkinclndSBarf ppeitgedSa t6 alas faciiseivid Bodsime BB tc@RleitsUd Rimddie cup
-32. Acgordinagl as. -S n| arts 58 of the |id 54 other than the
Skirt Bg g%“g?qi)é%g il ﬁ%ﬁ%%ﬁ’é&i%&@ﬁ&%@d@ hibsemocisomisdrensetiasdai ¢
acti vat i oalléw apesriding, eonstns e bthe PN b infichk toBe abfr,li @1’?}&&4.38 I's not
7 12 July 2005 _co eteli sealed with respect to the rim 34 then hot

vapours or sim 1o saowpadid prgine toracthid smbedinesah of the inventigh edd filse t i on
of -t he skj sk | | r ssaci at ed
colour ¢ hgdr?érgﬁ?%n théﬂgﬁg%ﬁgﬁ’dg‘r&ﬁé gdn a g;ﬁr%th%E%E?Jrntd %gb%d%ﬁ Hﬁﬁb?y,
appl yi ng P#?grfﬁﬂémt@lik@f%ﬂé?-i e lid4a iy alsF similer td e Gid I0nmcodinporotthefinki rt

o i osioddiich iy SRRHAEH B B¢ Bt B eh et B4R o
32, as_catheupebiromisgigmenipef differing actbmiing tnpepaies sithat iffesdnt phrf0sF BOd t he
par i cul iy e SRERRR T (Ral SR VA Sl GRiidtihg5i97E cBiil Ae YRR Bueheoes t o ¢ he
nol t en pl edowrca differing temperatares (eg. 40, 45 and 50 Degrees Celsius respectively), to
provide a progressive indication of temperature.
20 Figs. 6 to 9 show a lid 54 according to a fourth embodiment of the invention and
Like reference numerals to those used in describing the previous embodiments will be
- 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
demonstrates that the thermochromic pigment in the lid 54 causes it 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




o material (H PS) before noulding. The preferred nethod of producing the
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shown in Fj 11,. the . .nternal, side wall 63 substantially correspon
35 si 2% a‘P(thr%‘ﬁebef’% agigh amrawﬁxﬂd@ 9% Prefseabln 40, percerteby sight sfed end
of an assheiadehebrsi %.ﬁ@}t : JTayatery : gl y,
when the cl osed engiao thgnc?:ggtﬁ%lpner‘ tgggsfénd%%g@?%ﬁggg\smﬁ afﬁﬁg‘l%gtg#@egess 61
of the |i&rtigpted polgur offhe Hieepephromicaigrent] Thathermonhedmic pigments themselves

are commercially available from several sources including, for example, those denoted
F4, G7 or 18 and sold under the trademark CHROMICOLOR by Matsui International Co.

20  Inc. of Gardena, CA, United States of America.

The advantages of the lids according to the embodiments described above are
many. For example, the tids 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




frictionally engages, over substantially its entire surface area, the
external side wall 66 of the container 68. Mre particularly, in relation
to a standard volune 8 Qunce (237m s) s coffee cup, the side %"(ﬁﬁ'fqo 4 and
66 engage over approximately 10 mm (10 ﬁercent) of the hei gh of e
container. Figs. 12 and 13 show a lid 70 according to a sixth enbodi nent of
t he i nventdopfrinegngiichi dsecupe68r ehererdinglpr ohen i élbesients O thd) cAlRSaEI b B9 t he
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lid 74 is 8 fithg qoptaingsnt i cal to the lid 60 according to the fifth
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engages w th ¢ n g 12 sh8iS ol h i 70 BEPRIRERT B i Aethit o Brvertion
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cont ai ner. a shgw . accardj ng.tao_an ei ghth enbadi nent
of the i n\;%nctelggtr? ﬁ?o?eglﬁézﬁ‘i ke gfle#(gffc@n?ﬁﬁé? g'tlgqfcf) oPrrrcardinge tp ithe fifth
descr i i ngnibodinként tecdpd the iatetial eideodled3 GoesWhdt! eRBnd! S8 HOME Eéfm&@ iq ke
features. The |id 38 tﬂz j]té?stantiall i&gntical tothe lid 74 o _tfl1e
sevent h eM5BBiFRARd 8% B {2 ROrien, gadoveqdo alew seomfar pravisamof adriskinged by
-respecti vep&itde. wal | s a an : e recess ais, in use, adjacen e
ti vepaitde. wal | s 63 d 63b. Th 61 d t th

associ ated cup's_, open end and adapted to engage a small er contai ner
conpared to theFigeddsBows p lidif4 ageordingin o senenth enthodimmit of dpcnventibnaind

adapt ed t ¢ieRERREcAntBlrafs] I Al:al Reracddhi s . gl | ons..the |i.d 78 to
seal one of either a éﬁfseﬂrﬁ;@rﬁesﬁnﬁﬁ{e‘%&% glgpﬁ%hn%ﬁigvgl%{ﬂ ?%f’mﬁfmﬂhe
| ar gerts or barised dp denete L featuyey e dllehkid S ishsubytantialyk idegtiédl 2o o@e 1R2 60Up
shown) . Fi -6 | ccordi,ng to ni nt h enhodi nent qf the
i nvent i on%'gcr?{i&llag E%ﬁ re eér?g%ﬁtﬁ?ﬁr%?e ?@e&gceﬁg]sg %@B‘Ef gﬁ!&%ﬁ&?ﬁ Pofideywalle
fifth to &bghathengagesdiittetitesextbrnbl Side vwals oS acbotressbRABIpecdritdifer (B8E Mot The
lid 82 is _substanti Iil &Oi de 6ca| tf)%&ge l.id 78 of the eighth enbodi frent -
except it OV HAPHPEENLCLY HW’P% DeRSERY eldne hejghiof the contalagsy essi ons 84, whi ch
Fig. 15 and 17 show a lid 78 according to an eighth embodiment of the invention
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 }id 74 of
the seventh embodiment except it includes two recess 6la and 61b surrounded Ey
respective side walls 63a and 63b. The recess 61a is, in use, adjacent the associated cup's

o

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




serve to.increase the structural rigidity of the |id 82. Fig. 18 shows a
lid 90 according to an tenth enbodi nent of the invention and Iike o
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container, the lid including a skirt adapted to seal against an open end of
sai d ' ' :




cont ai ner and having thernochrom c properties whereby the skirt is adapted
change to celour upon reaching a predeterm ned non-anbi ent tenperature in
response to heat transfer fromor to contents of the contai pegyy, ¥higrein
when the skirt is seal ed against substantially all of the contalnher end,
the end: - substantially insulates the skirt fromthe heat transfer and no
col our change occurs thereby visually indicating sealing integrity, and is
when the lid is not substantially sealﬁp agai nst all of the container end,
heat transfer occurs in non-sealed parts of the skirt causing said col our
change in sai -sealed skirt parts thereby visually indicating a |ack
of sealing int y. 3. Alid for a disposabl e beverage container, the |lid
bei ng formed from do- ext lidiaiegted tnindicateuvalingUitegity Witherespect Whedigbdanit he out er

| ayer include el avi t hermpchrom ¢, prqperties,
whi ch regi on( ?Sﬂ%{agél %rﬁ%hgrgglgglé%%c %ﬁtg%a%eéjlqgﬁﬁ’ﬁpffﬂgﬁa?%ﬁ Ay S%I‘E)
pr edet er m ned coniainca sl bavingtthempeshigmigrpeopenties whapebp die kit Resldpteirchmgé er from or
to -contents Qfiode NBoif PALIRNE bredeformifird doll-aiB; lf@lillsmﬁ | | erein the
lid includes a gklm?? adaptggdhto subst?ar?falﬁlgﬁl y egllr% {r%gﬁ%ifgﬁesg]gt‘gaeéawgn open end
of . the cont ai ftsfentiom prie conisnt phtheoantainee skirt. 25 5. Alid as claimed in
claim1, 2 or 4, wherei n kd@a iwtndi@ﬂ@@gﬁ]?ﬂté vathl chsh &k ¢ ; to second
col our, of brighter Oé@“a@nﬁré%%ﬁfs han the ﬁastf%%logr”(_ e&eihe
contents are StVeRFRCOpRDEehe fidingn 1 e sqbappinst 41 ope endgfsod | d as
claimed in cl anminks aitl having,theniRhemio propexticskwlidreb§ Man@RSis ta@apied hinglt red
col our colqyr W@eqmﬁpe onten%i anedat a ﬁnﬁ]eter I ned heat ed, non- anbi ent
30 t enper aftur &0 UPR R predeieriuied; qon-ambient, tmpe o rsppne B ¢ i s vi ol et
when the cont émishr fram e theinteuis ofle cprtaddet er mi ned heat ed non-anbi ent -
~tenperature. - . ' 'Q%I i@@n wwher.ein the predetermn ned

heat ed non- a%?r@ﬁtwhs%ﬁ%gfﬁgﬁéugggﬁ a (s)'lf}F %éb‘rzeﬁéesw e§i°ﬂ%.q'°f%[\]ul y 2005
11 9. A lid asbetiipliivsuiates b shithtom thobegtrausfer i edlonr thiagesidursthebanges to a
bl ue visually indicating sealing integrity, and

15 when the lid is not substantially sealed against all of the container end, heat transfer -

accurs in non-sealed parts of the skirt causing said colour change in said non-sealed skirt
patts thereby visually indicating a lack of sealing integrity.

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.

k] 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.




col our when the contents are at a predeterm ned chill ed non-anbi ent
tenperature..10. =A lid as clained in-claim9, wherein the skirt is violet
when the contents are above the predeterm ned chilled non-ag?' el\n%0 5
tenperature. 11. lid as clainmed in claim9 or 10, wherein th ® Qterrri ned
chilled non-anbient tenperature is about 5 Degrees Celsius. 12. A -lid as
~cl-aimedin any one of the preceding clains, wherein the lidis forned from
pl astics material and includes region(s) inpregnated or blended with a

mat eri al having thernotropic properities. io 13. Alid as claimed in claim
12, wherein the material having thernochromc properties is a

t heni ochr oni ¢ PIQITENtA ld @Slahedln dF 112 &8, wiblhin b ddchadiaesdh ghiged 11 clai m 13
wherein the {mterl havi ng rmochrom c properties 1s CHROM COLOR (Trade
Mark). 15. P ey &HEP%H“FHR%W"W@‘W“B‘F 31‘%“2‘21’%“"14 wherein the

region(s) is faom vm&sascﬁmbﬁbﬁmﬂ;wkh@dﬁtﬁﬁkﬁt@ﬁabmh&w&@dml nder of the

l:id when the 0, Nagare a t er m ned non-anbi ent tenperature.
16. Alid a& a@?ﬁtthﬁeé’ eterml]“n th%ln&nm'f‘l&%’??te |ng claims 12 to 15, wherein
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anbi ent . 1 7onmbd libsl Fdastids havRg ahdVinclitdés REGn(D impldghated HCRGMOwWIR A1 M5 12 to 16,
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the predetermined non-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 lid for a disposable beverage container, the container having an opes
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.




wal | (s) of another like container. 19. Alid as clained in claim 18,
wherein the lid internal side wall(s) engage the external side wall(s) of
sai d another |ike container over approximtely 5-to 15% of t JulMé)ght of
said another like container. 12 July 2005 1l1a 20. Alid as clarrned’in
claim 19, wherein the lid internal side wall(s) engage the external side
wal | (s) of said another |ike container over approxinmately 10% of the
hei ght of said another like container. 21. Lid as claimed in claim 18,
wherein the Lid internal side wall(s)¥@ngage s the external side wall(s)
of said another |ike container over approximately 5 to 15 mmof the height
of said another |i%e cohliddsnlemed d2lainN9, Whersisthe lidinimal sidawsi(@edgagdl, wherein
the Iid inter ' : | sid I of said
anot her |ike %ﬁ%gﬁ-\%}%ﬁ? %%gﬁ%@?ﬁé%%%%ﬁ %{'9 “th %y\t@{’{’g t%)e’of sai d
anot her | i ke heighiof saikanother fkexgutaiger  d as claimed in claim18, wherein the
(lid incl udes o rAcesSapuenGi i\ 18 vidll ol 53 dBiRlsks) o of
e ‘

t he recesses adapted.fo ictionally engage the close anot her 1|ike
cont ai ner Sandhec%?m&fﬁ‘i%r’”a@@"g ﬁne%@i'&@%armverapm@uwﬂﬁwﬁmgf engage t he
cl osed end ofthetiiphivEsaidanha likabntsthersnel [ er or larger size than a like
container. 22 Alid as claimed in claim 21, wherein the lid infemal side wall(s) engage

the external side wall(s) of said another like contaiver over approximately 10 mm of the

M

height of said another like container.

10 23. A lid 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.




