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CONTAI NER STRUCTURE FOR REMOVAL  OF VACUUM PRESSURE 3070372007

Technical Field O The Invention 5 This invention
rel ates generally to a container structure that allows
for the removal of vacuum pressure. This is achieved
 wlYodi0d&ht i Ng a transversely oriented vacuymzposes:n e
panel |ocated in the |lower end-wall, or base regl on of
t he contai ner. 10 Backgraund So cal led "hot fill"
containers are vveII knovvn in prior art, whereby
manuf act MWALvarl ous
l'iquids %Em!:-ﬁ are f gﬁ-lurﬁ%qﬂ}%ﬁ:%nt ai ners and the
l'iquid IOdeUCtOFSVACLHJMdPRESSﬂREenperat ure,
typically at or around 85 degrees C (185 degrees 15
F). The container is manufactured to withstand the
Teémwﬁelé;b@ﬂfe Mvehfdili Ng a heated liquid, resulting
n a -Sé plastic container. This t Kermal shock
is a result of either introducing the |iquid hot at
mé Eﬂvéﬁtiﬁlg reldts deperaiynig 4 bentdineq sinabiued thet aliows ity thereneteicdéd

vacgura grﬁﬁ%lae %\% i cont ol mve%? & tr%nﬁ%@ergé SHeflted QQ&uﬁmqﬁé@urb n

alner he vo une of the lTiquid
panisriodated in tholoveriendwall, euhase segiop pkihg $RRINGT. vacuum wi t hi n
the container. This liquid shrinkage results in
vacuum pressures that pull inwardly on the side and
s of the container.. This in 25 turn leads to
deformation in the walls of pI astic bottles if they

are not constructed riqgi h to resist such
So P ot T TS el KUY 8IS FRed vty s pisgres Slboy
PE'HQWM gghiday ligliés whieh @fe filad Urdontheacratainers avd th liquid

el e G S AT RSP G et

F).that allow containers to withstand the rigors of a hot

fill procedure.. Such vertically ori ent ed vacuum
panel s generall lie It ke S
The{gpniginer Jo R4 <adn ptbdtang %‘%&Tﬁfﬁﬁ"%ﬁq B@aéﬁl‘fﬁ@a g
resUiing S8 W Biedtee plistichtantdirengi Thisd themial gkaak. is |an restitliof ielert o
the vertically .qrien fo REL
e, P a8 L b gt Y TR e TR Bl

confeingvi de addi tional vacuum conpensation. Many prior art
30/ 03/ 2007

Once the liquid cools down in a capped conta:ner, however, the volume of the hqmd inthe

.contamer reduces, creating a vacuum within the container. This liuid shrinkage resuits in

vacuum pressures that pull inwardly on the side and end walls of the container. This in

“tum leads to deformation in the walls of plastic botiles if they are not constructed rigidly

enough to resist such force.

Typically, vacuum pressures have been accornmodated by the use of vacuum panels,
which d:stort inwardly under vacuum pressure. Pnor art reveals many vertlcally onented_

 vacuum panels that allow containers to wnthstand the rigors of a'hot fill procedure Buch - -
~ vertically oriented vacuum panels generally fie parallel fo the longitudinal axis of a

container and flex inwardly under vacuum preésure toward this longitudinal axis.

In addition to the vertically oriented vacuum panels, many prior art containers also have
flexible base regions to provide additional vacuum compensation. Many prior art
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desi gned for hot-filling have various nodificati ons t 20/03/2007

their end-walls, or base regions to allow for as nuc

inward flexure as possible to accombpdate at | east

some of the vacuum pressure generated within the
woaokseisalr . 5. Al such -prior art, howevErT/NA20000002h8s

for flat or inwardly inclined, or recessed base

surfaces. These have been2nodified to be suscepti bl e

to as much further inward deflection. as possible. As
conthirery designee gir drot-filing lhaiee tagoushraodifisetives td their enddvaliswer ibaseo

[
SR Slow's p‘f}fag rRH AR A ad d8LNPE Rborbroddfa'h st 4B

orce ap ortunately, however,

th eg’é%ﬂﬁt’%‘ﬁwﬁrﬂé@ﬁ*at%‘ﬁmq NIRRT | ongi tudinal |y on the

base region is only half that force generated in the
nsverse direction, at, t

A S B 7 PRy A R s e, PRtnegy B°[eE3EE ppse |
surfaoesC e Thiemechaashdey mduliiad do bpawe‘teptﬂ.’rl%mceés immuct Higrthea gward

deflé&fo‘lrhgrmﬁéiagr Qs 't Fask PoidhDididsStd thePfofoe 2 ROraNRinto?d hidre
around 't he

i d circunference 'of a container than in -the
inclipag| pagdtion thamrpeqrds kavieg vagywn fpisePRlisduum 15 conpensati on
can only be achi eved by placing vertically-oriented

o RS BRRFHT 4G B LY Bl

basé Gegianfis by hatitatiforedrgenerated dn thEtremsvwse diresiinpiat tretssmaﬁmﬁal '

Th f&'@l \%ﬁﬁéﬂgv%erﬁéd Vel Eﬁle's%r@éﬂleeﬁtrgé& Raned ﬁmra té@ﬂl@\ﬁ%h,a
ntalner requires further stren rggﬁé&‘

panph Ritseh it e DEssy (FUBhErJAETBI 4 KbMoR Ui RA eIl s

cnrc&rhferdﬁk@@e edeﬁntwseﬁl a0 her Ghdhwald Ol Thegfore aatﬁamtea vbetiutnd

u vacuu sur
coniifrBlon SR AT SRR By pa P8 RAPRRRER LA arb B YR
substanfialipertidrosicbe chopmisidntialtwall girsa @frieaftﬁtﬁrﬂ@f atyw pRifp of the
avalkBRiAdper -to better accormodate the smaller 25 vol une
of contents. However, this smaller shape is held in
pl ace by the generati ng vacuum force. The nore

Evefliifhi Sutht subktentdt digpbdemant 6f vertichty-brieoted i panels, dhowevarh éhe

t
el e Wb Rl b AR B e 1B, Bl 2
container and this tends to distort the overal | shape

The Lﬁ8u1§§ﬁ1nﬁadeadéﬁ€ed FRINRURI coSitnp CRRIEAEN bilg up'of Ratulrs pressure.
provid In horizontal, or transverse, .orient

Vaciugh Eqnicis dfﬂ%ct ipwatd s paative RTESSUR, IR @ degree lessRning, "6°UPWe
force; Cyt a’feﬂﬁfely dledting desrhaligr tintaineritd betes dmemmnm:lamcmem'rwer

oS5 ORI 40 kol B, WBROSLL 6 18 g

Vacu conpensa
vacuupicforsmd - e Inore diffisults e sirgatisn is gl d?ﬂ%ﬁc inpREly) Hgdnere yrHHM

S, ts t e
contéﬁqg%q tends to distort the overat! shape un%ss a Flarge annular gmngtﬁening

ring is provided in horizontal, or transverse, orientation at least a 1/3 of the distance from

an end to the container. . . , e e

Considering this, it has become accepted knowledge to belisve that it is impossible to

provide for full vacuum compensation through modification to the end-wall or base region

“alone. The base region offers very litlle surface area, compared to the side walls, and

~ reacts to force at half the rate of the side walls,
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Therefore it has becone accepted practice to only 30/03/2007

expect partial assistance to the overall. vacuum
conpensation to be generated through the base area.
Further, even if the base region could provide for
wen@uglasbl exure to accommodate al |l | i qui PCTRNZRAGKMER0
within the container, there would be a significant
vacuum force present, and3significant stress on the 5
base st andi ng rlnaajThls woul d pl ace force on the

Thereieod |hﬁ%bea4or§e accapied practips iaalyrexeactpasial asistange g therryerah
va'éumw;ieﬁsatm{od;e RBNRatbDthRBgH G BadehiréK eFurthét, sveh & tietlase

d bi th
e BRI PRUERIr Aol RABCS ABRE el A IR Sp Blace Wk e
coneinbr theaboulli tetacsignificant w(a‘cmnn bmm[ﬂswtbmdss(guﬁmt stoast arethie
bagé stgtlch gL”ngr i’hls whiffy (fg  for oh t@é@ég@ﬂé disda tggltggegf? gigtortlon

rovi al ner ns In

thgjmepih SiwplS tapki chEve 3¢ i by i By dmARTE) dsEipHion.ape

sh’él@jtﬁéné&'bbynbﬂhbﬁfﬂttﬁﬁ tl}YF]m dr?ﬁ ﬁb%ﬁ%' sha%élwmtore compatible to
n U ave er er or n u e (0]
meR e et o BBl bR S iR B YBRe The” same as

their glass bottle designs with snooth sidewalls. 15

FoHﬁzs F8dsod it RS nob %n?&s\bﬁ! roviﬁe Eérﬁ@netr Qedtine W shitid ﬂét cfoLHo*

acuunlconpensa | base Te

hayestypica! iPHgY 35lovACHY™® RANGIS iw a(Pevqrhca'm qrignigg op %’ree%d%'& uMﬂW
maaavaah;ersqmé tnerefm hm@dledavuatnhemaﬁy Fadtic desitpg rt ad thny

te es.wel | wn, and practiced in the
sa'ﬂ? ?%#13[5551%5 b%ﬁ'?@%ﬁ'q@s Mtb‘\;ﬂoé’g' c}%gallsa slightly inwardly
domed, and recessed base region to provide further

s PupRiegs ﬁay £lo HAFILIEH B FR3h SompLNAIR khrodgh8he
t echnl 'sc ose and the stated percentage
basg @aen rreuﬂﬂn@rpoe#on|ne|°éﬂe§w&£¥ Qriged E%Hgm &év%ﬁgj o he
smbdie mﬁéﬁge ntrma RBubgssn b;v eorwmng ﬁehnaqﬁw wkiH@omo bt practicsch
in i At STt Pl o 5 sl il kB8 RABcEoloEd bl rpdon
to pregdieoiurthemmmﬂwmnzanh yndey gApUEn resgyes Mmevemnthe fechijetese
disdifed D8 ha\Rhtkd Bér@é?ﬁdg& §fdad rb%u.ﬁéatf&defrc?eﬁcﬁ Sre 6t doharay hyo

" provide enough vacutl mcn%q tlogto avoi d. al so
the@f?ﬁ?’lﬁ?i’ﬁ‘l'&"\f/@rﬁr?"tdﬁlal"?‘b'e@?'F R He PERREm panel s. Sil vers

does provide for.the base region to be strengthened by

in 156 Rl ik cheh )6 BLABEAR 1o bk Dfballs h DAARR i bacd "

regiom, ant enaxiglring suohaiiel byrtidna oh |tn¢elwse hag hegt wstb prartispd amrkiqung

o beeﬂétﬁéitd ér%edenghﬁﬂ \Qéuuﬂpcdn{yeﬁéaaén fov618 BRb emblsﬁﬁgweeﬁdany

a- and capped contai ner. This coupling
°"ef‘*§d3§?ﬂ‘1’r"@‘?é'€?%y r| b structures, which also serve to
strengthen the flat region. - Wiilst this my

S PRI o0 Ay B p b bl R Y B

ringrod dhec@nfa:rgmub prdel: tp aﬁplgtmrevenhng unwanted outward movement of the

i inwardly inclined or {lat portion v when a heated liquid builds up Initial internal pressure ina_ .

newly filled and capped container . This coupling is achieved by rib structures, which also.

~ serve to strengthen the flat region.- Whilst this may strengthen the region in order to allow
more vacuum force to be applied fo it, the ribs conversely further reduce fiexibility within

‘the base region, and therefore reduce flexibility.
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bel i eved by the present applicant that the specific
"ribbed" method proposed by Silvers could only
provi de for approxi mately 35% of the vacuum
woempensati on that is required, as the rRSATNZG2000220
end-wal I is not considereg capabl e of sufficient
inward flexure to fully a count for the liquid

h t hat |- d
el e Aatisc et B sestlle <o Sefadirhierpy Sivers
cankiouly provifiiot approxinsateyndsiodf thegaauotcobpematidnthat isirequired, as
thd Eg&rﬁé‘d%fq& walk i& b!:t coﬁs?cﬁwdrcgpa%%%%lf# cﬁeﬂﬂhwérg h&ﬁmb ﬂﬂy ?gcoﬁnb e
fcb@e diekils shrnkagﬁéhat doridrRgCuTa TheraloraR iSHeNg nrrﬁ@tews% pk vaouury
pré%ﬁlﬁ Isff %ﬁgﬁé& % oe%;]?e CoREh&S emﬁ?hﬁgf‘s%oﬁ ba&&%c@t&tﬁeeréig@%lﬁs
| Cl u S hi ey
rotYE SHRRSEBOrNE, o 110 Bty B F0% done e Bochyavl Ast
besdrheshhitier durie meh.damtreing. Tife reduét ihoieed ildxible kmes tegionavhich in
WO 02/ 18213
RS e o BrBiphy e sthlnh SfenaiBh sl 0 D2
incorporated herein in its entirety where appropriate.-
Thzfp%sé?&:}w&ﬁm ltreﬁdt&atb ia0Tdi-ekEhaRdeh ik EQ:Iedélé‘dniBﬁt 6ffthe hot-fill
Qnt al_ners,, a
coffgls grecrogriit poh ot evRgoB Wb TR ihd pet Resifdlamy,

which epedifisitignis dticsrpbrated terein it ilsentirBfg Whenpepprbprisget. i on. 1 n t he
PCT ‘specification. a sem-rigid contai ner was provi ded
that had a substanti all vertically fol ding vacuum

. Thp BRE FPepiBratiprobrokasprens tede PGSy bptfil contejpgre Apdie prapiemvith

sudhiREbns wHithRRFd dvftonB of stkRel ahitibrateti b trRrdeRigh disdse@indne
it,Gg.ontrol H'Eortl on which generally resisted being
)?B%ﬁﬁ’é fromthe collapsed state. Further described
in the PCT speC|f|cat|on is the inclusion of the

In ¥@ ng ?3] Qtseh‘n@{g@ talr%?%}ag' ﬂ?&'ﬁle@'tﬁﬁi%a& hesypstantially )

cont ai [ em exi'sts when | ocatl ng suc
verficalyafoliing; vacyuse PRIRY mﬁm §P°fbasféanﬁ\?@§e!¥n°“%€ VagKym panel
porﬁ&nabcthfcdb& ¥n f I'fﬁt!étoE @pmanmcﬁm@mﬁl pdirtioh hmcinagmd_ara@oead_ stdlétlobelng
ar i.nto the container ongitudinally to

SXPRY ﬁgﬂ@éﬁﬁﬁﬂgﬂgﬁ?d&ﬁ% of the container touching the

surface the container stands on. 30 A further problem

Fur¥ Q%Eénbéﬁ.’ﬁﬁ ‘iheLF‘d'ﬂ épébuf&tld% id h8 HRNEES 6 tRARBLun: Parleli®t RASR

end- wa
positions a!ong the contamer wall

A problem exists when locating such a panel in the end-wall or base region, whereby -
stability may be compromised if the panel does not move far enough into the container

. longitudinally to no longer form part of the container touching the surface the container

stan;!s orn.

A further problem exists when utilizing a fransverse panel in the base end-wall due to the
potential for shack deflection of the inverted panel when a full and 6apped container is
dropped. This may occur on a container with soft and unstructured walls that is dropped

- directly on its side. The shock deflection of the sidewalls causes a shock-wave of internal

pressuré that acts on th'e panel.- In such cases improv_ed panel configurations are desired
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when a full and capped container is dropped. Thi gﬁr¥d21 December 2004

occur on a container with soft &nd unstructured wa

that is dropped directly on its side. The shock 30 MR 7007

defl ection of the sidewalls causes a shock-wave of

Uk 3 S, 12 R S Bk 4 Sl o

cases o rov
“theYETQIO@iSPl@Eﬂm P. 9 wuw. sayw
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R 21 7.rth t f%Lrther prevent panel roll-out, or
mmwﬂnfigurations utilized that optinize
for resistance to such reversion displacenment. $
%é%gt The lLnvention _In view of the above, it is

' Fét@? aBeve, ftds an ahiestiof ane prsfamedembegimenhef the prsant invention
iorprwlda wplasﬁwcqntaﬁhdr dteu:mre havihg & trsmb%ewﬁeﬁtba bFés!s‘lEr@ panel inite

PR Ry B ST RISl R i B Vecbbimoplsesige b e there s

wbea;tlallg nemrhainihgfomdwimtlmmﬁ@maubst antially no

remai ning force within the container. It is a further

obj ect of aone preferred enbodi nent of the present

It mmmghom@ctmf SNp eefered embediment ofitihe preseist iavention to provide a

dohmvemﬂlm@rmwgel Em&e&%@mﬁqﬂhsucfﬁ%e%%%%ddegm

h dj
(70 40 el i WA AN B8 ereateriawamosvstiswalttial ovement can-be

mmhwayed It Is a further object of one preferred
enbodi nent of the present invention to provide for a
contai ner to have a transversely oriented pressure

lija adrtiich abjettsof ione@rafbryedératiddired of thePredentinidrlibn &sNEAde for a

<bEe, B, ooy lris RiopeiyB i stoh L ey cisplaced t o
mammmﬂmﬁ stagriingting ofthe fick! containemconfigdrativn, gudhrthst a new basa
t t
e ¥l £ 5aR SnRS e f ol oL LN s gener
nﬁg lvc Bietastas f5om tep daad foreei applied to the eortainaridaring commercial
d@lmbﬁﬁdn of one preferred enbodi nent of the present

invention to provide for an 25 inproved transversely
oriented pressure panel having an initiator portion

ftveha frthemobjedt ufarkeprefemahbaiwnttohmewnamérﬁioﬁ& ﬁl’ﬁﬁde foran

"&M oré%e"!ggl’ hrﬁ%%'arata Ehlé'ﬁrgﬁrﬁlg? e%qr%}n Vﬁ‘ﬁéi'l may ufilize
esaeniially v samme angis\asrtte deritiod poitiom, surh thitsgreatbreremoval of vacuum

oA 5o e e € g s o

epteived to be read disjunctively, is to at |east
prow de the public with a useful choice.

A further and alternative object of the present invention in all its embediments, all the
objects to be read disjunciively, is to at least pravide the public with a useful choice.

The ti

: 'Acnording to one aspect of the present invention there is provided a container having a

longitudinal axis, an upper portion having an opening into said aantalner. a hody portlon
extending from said uppar portion o a bass portion,

AMENDED SHEET
IPEA/AU

—




©Lg.rHR.ZWED 1rigl NO, 168 .18

Stweveerp @ The | nventui on 35 According. to_one aspect PCT/NZ2003/000220
of the present invention there |s provided a contRédeffed 2] December 2004

[
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having a |ongitudinal axis, an ﬁupper Por Mran?tidvi ng

) i Nt O SA ' _body . i .
:f(btugg SR %n(';grln&éw%rggﬁ aj'ps%ﬁ ?qgﬁmqeg, Qércﬁ%gufﬁ? Phayipg, at least one
- AveRiprYslistiapaversehEpdented pressurs prhel patia Jdcated in said base pertion,

i Plasrd (haiCl ba¥ia0 Bahg (ABelle of FIRG LR ofd (HRBARGN incinea

2004 ? P hg{’@ﬁ M R sal si ng
HR5R% tosa igvertsd Popifien to compansatmionn shangmof pregsue induceskwithin the
B e e o ey rore ng 8IS poRIcR 37 Foonirol porton,
3aRGF bl WRRY 5 B2 irelre oot ane grvicing for
delding befarg the gemesl partiomacl i ned position to an inyerted
position to conpensate for a change of pressure
i nduced within the 5 container, said pressure panel :
pSFaTies to wcfuthenasreat iof thei present fnveniionn acoodtainer et defined in the
Pefabraph immediatdly' dbole Ad4t IR Bhé’?utlé&\ﬁﬁéilg é&ﬁs%%rseg oriented vacuum
resistance to pressure folding fornms and providing for
panel Pﬂ'&%&%@é whersin¢3id bage, ﬁﬂig Vagym prOSLRamioncbeing adapted in use
o 'aﬁ th diﬂﬁﬂgtihaingd pa h t?rrl?\e“q a.t el pagbo %I’?a g%ie for &
| | Lhat. oov as_ at .
F15iaB Sl st oot R0 SmaoBRE B GWom paing s ol the
eontaiermfiat it bas beenadspped)isacteihiat ings firdeds exertedion thé Rl walls of

%?d"@& t&ilgértion bei ng adapted in use to fold froma
ongll}u I'hally inclined position to an inverted

position to conpensate for a change of pressure .
Adred taMs UidHer (43Be@ O j qoV Y lale] i f :
| qlutih? wi £ hi n trhese%oﬁtgﬁzérseaﬂ"g%"ﬁ 7 Sonisingh E‘%a"&%'%%", In the

RARgfaRM kmmediately rabowe hss @ sbbgiecaubsianiaiy thansuerselyl orientedsvacuum
';gﬁrtiﬁﬁlllﬁhat‘ém%iﬁ] e bACENd jdirkd ® Rsifid' étépe&f tlgéiﬂﬂﬁ%ineer by a

pénel | :
%ﬁ&?t E%%ﬁ‘fsfﬁﬁeﬂ?lem ! gt[\{l%?yaian}}@ggua Cn? %glelggéﬁq%gtpe@g g&]a%ted in use to fold

fenbs angttudinally inclinetspaeitian ' an irveRée Positivh s Bbmpéritate for a change
EfELaP e SsrepRapeh 25 Gecoupt ino or hinge
structure, said vacuum panel portion being adapted in
Pk ih e et 4 Aol s colfocs o el st porton
with 88 (hedy ipediobcandvistafian anse which allowsr for Brasterriawang and upward
m@m&qﬁpg@vgﬁgﬁf@ﬂﬁ%g}é;é%g ructure connects the

pressure panel portion w th the body portion and
is of an area which allows for greater inward and

PraRvahld in one embodiment the vacuum panel portion has no strengthening ribs to

restrain substantial longitudinal movement and inversion,

Preferably in one embodiment the vacuum panel portion may include fluting structures or

- the like to allow an even circumferential distribution of folding forces to provide for

increased control over folding the panel portion from one inclined position to another and
to assist in preventing unwanted retumn to the original position. '

AMENDED SHEET
* IPBA/AU
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| ¥Hgitvgevnal novenent of the pressure panel.
Preferably In one enbodi nent the vacuum panel por&%;cggzzommoono
has no strengt hening ribs to réstrain substantia 3% Mg";’gﬁﬁzom

| B nversion. 30 Preferably in

on?ﬁr&n@d j&' ihe SPHRIIEI ofit ?F?'ﬁ'ﬂﬁe‘i['e BRntaineystanging; svepertiis provided by
a§t¢ Ube gortginer sidewsl! triak provides al repladsinért &Bntainer standing

osupﬁomferentl al distribution of folding forces to

-provide for increased control over folding the panel

portion fromone inclined position to another and to

momngl 10 afusthvet aisf m ofthéaiNeRfor £ efifddldf cb b b ange in
PR it gl VA S bl

‘ m@eﬂem whizh 4sid3nathodIAELAR0ppRIrG  £lorl! by the oriagh sald panel portion

MEQEH%I&B%?JJ { ding, the container standin

support 1s”pr ed'by a lower part of the cont ai ner
sidewal | that provides a replacenent container

%b&?ﬁ \GHpRF 1 d
e H@g%tfon F asF%t ??cﬂscf(r)‘on%g%@é&% %&i%e%sﬁ%gﬁlcﬁntainer
E‘ﬂ ely a5, h%rEMﬂsanhedrMﬂszqedq any cmeyof direeembodiinents of the

pecoorpdnyigy dr@warigepar agr aphs is  provided in which said
met hod i ncl udes applying a force to the or each said

panel portion to cause said folding to occur. 10

Purther dspegid of the fnwenﬂuia[wmaptgeduwse b&hsgdekdwt iﬁrmliliemabaedsseas will
ai.ner’ substantia .

h%%%%h%%m%aﬁl '!ﬂeq%éF'b‘ﬁ'e'é to any one of the

enbodi nents of the acconpanying draw ngs. Further

EEBbScItbtd ' j0n whi ch shoul d be considered in
i1l is become apparent from

t he foll ow ng description. Brief Description of r

%ﬁ @851: Fi Jehéd E}?)Qé’\@e&mgél S&CL' LthtSWelché%rding to one

™I | contai ner accor poOSSI

RoRgbigiembeeiment efithe invanging irvits pra-cnllapwd eondifibh;aps ed
condition; Flours 2: shows the container of Figure 1

n |t coI a Qsiti ure 3: shows the base
Eléﬂ—rﬁv%ur csOuthe s OEEQUF@ i s collapsed positon;

Figure 3; shows the base of Figure 1 before collapsing;

Fiqute4;  shows the baze of Figure 2 following collapsing:

~ Flaure5:  shows an undemeath view of the base of the container of Figure 1 before

ure 6: shows the base of Figure 1 before collapsing;

~ Flgure 7: ehows the base of Figure 2 following collapsing;

Figure 8a:  shows a cross-sectional view of a hot-fill container according to an

AMENDED SHEET
IPEA/AU
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25 Figure 4: shows the base of Figure 2 fol | olERGLACEMENT SHEE
col | apsing; Flours 5: shows an underneath view of the3p/03/200
base of the container of Figure 1 before collapsing.
30 ure 6: shows the base of Figure 1 before
col l apsing; Flours 7: shows the base of Figure 2
wbhadoyaxssing col | apsing; 35 i ure 8a shows RECT/NZ2003/000220
cross-sectional view of a hot-fill container according
to an AMENDED SHEET | PEABAU REPLACEMENT SHEET!
30/ 03/ 2007 WD 20041028910 RCT/ NZ2003/ 000220 8
al ternative eHgo@aiveesmbagimenhef ithe dmention innity pee-collapsed
pre-col | apsedongigdrdi tion; Figure 8b: shows a
cross-sectional view of the container shown in Figures
8b 5 and 9 through line CC Figure 9: shows an
undEigneecbh vishowoé cribéseschimsa vislv of the coaibaxishenn imFigures 8b

Figures 8a ure 10 before collapsing 10
Fi gure 10: sﬁ%\g\rg%go%ﬂg%{égectl onal view of the .

cont ai ner shown in Fig 9 through line D-D Figures
11a£.g%59§10w GhewSarbRREhEPYiew NS bRk dof e cfitieroNBigures

according to an Iter at i nbodi nent of the -
i nvention i né8@p% ‘["]drﬂ'g;”? %%ﬁ@rc"ﬂ%”'“is provi de panel
folding Figures 12a-d: show cross-sectional views of

t hepig,g}gt,a.i nef, %Cgrcgdsg-gech&aﬁwgw% W corflaife? 'sRcHr heFIQ 9

vention I ncorporating a pus
provi de panelfhfpl&hdi%@‘ozo Figure 13: shows the base of
an alternative ‘enbodi nent of the i nvention before

col l.apsi e 14. ase_.of

Gor R Pl Gondieu P o U 0 Sl 23R 38 an
alternative embodiment of the invention incorporating a pusher o
provide panel folding

Figures 12a-d: show cross-sectional views of the container according to a further
alternative embodiment of the invention incorporating a pusher fo
provide panel folding

Figure 13: shows the base of an alternative embodiment of the invention
before collapsing;

Figure 14:  shows the base of Figure 13 during the init_ial stages of collapsing:;
" Figures 15a-b: show side and cross-sectional views of the container shown in Fig
9 including outwardly projecting fiufing;
__Figure 15c:  shows an undemeath view of the base of the container of Figures
"~ 15a and 15b with dotted contour section lines through ‘lines E-E

and F-F;

- Figure 15d: ~ shows a perspective view of the base of the container of Figures
15a-c; - '

T
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25 Figures 15a-b: show side and cross-sectional views

of the container shown in Fig 9 including outwardly 30/03/2007

projecting fluting; 30 . Figurelbc: shows an.
underneath view of the base of the container of
Figures. 15a and 15b with dotted contour section

WO H{E2PHY ough |ines E-E and F-F; Fi gur ePAB¥E20BRWRYE a
per spective view of the base of the container of
Figures 35 15a-c; | 30/0 /2007 WD 2004/ 028910
PCTlargd g e T can@@,er%hﬁ o368 ol BrdtigQ '

c accor alternatlve
errbodl nment i neltemtnreg WO@F@TM'W@FQ;C'FW@'W Pigjerling fluting
through Line jydygn Bndiligure 16b: shows a
cross-sectional view of the base of the container of
Figure .16c through Line J-J; Figure 16¢c: shows an
und@igieeigh: Vi showsh ctobesdotiomel wielw df e hesmefdien®rtaipér of Figure
Fi gures 16a 1 t,h. dotted contour section |ines
t hr ough Iinesﬂ%gﬁfﬁﬁd TF "HH Figure 16d: shows a
perspective view of the base of the container of

Fi gy 1gkba- ébow@ an MhaRERE vﬂa\?@f the babONT ti5d EbBiaingi of Figures
per s‘ﬁpec Tve, ctiv

rs
respectivel y iﬂeanﬂéﬁeg dp r°° urﬁeéﬁpé'gesl%muﬁ e &5
18a-d: show sardei-Hsi de perspective, end perspective
and end views 20 respectively of the container of
Figures 16. Detailed Description O .Preferred
Enb fiiturateds Tehews 8lPkmRaci® ‘Gﬁé‘é%frth?)f’?%r?f He soplaiperof Elgures
enbodi ments igguerely exenplary in nature, and is$ in
no way intended to lint the invention or its
application or uses. 25 As discussed above, to
accommodat e vacuum forces during cooling of the

con :Sﬂ‘é 1%—‘!.@?1% side, side perspective, end perspective and end views

respectively of the container of Figures 15.

Figures 18a-d: show side, side perspective, end perspective and end views
respectively of the container of Figures 186.

Detailed Description Of Preferred Embodiments

The following description of preferred embodiments is merely exemplary in nature, and is

_in no way intended to limit the invention or its application or uses.

As discussed above, to accommodate vacuum forces during cooling of the contents within

" a heat set container, containers have typically been provided with a series of vacuum
panels around their sidewalls and an optimized base portion. The vacuum panels deform

inwardly, and the base deforms upwardly, under the influence of the vacuum forces. This

prevents unwanted distortion elsewhere in the container. However, the container is stili . .
| subjected to intemal vacuum foice. 'The panels and base merely provide a Suitably
- . resistant structure against that force. The more resistant the structure the more.vacuum

force will be present. -Additionally, end users can feel the vacuum panels when holding

- the containers.
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a heat set container, containers have typically been

provided with a series of vacuum panels around their3g/03/2007
sidewal I s and an optim zed base portion. The vacuum

panel s deform inwardly, and the base deforns

upwar dl y, under the influence of the vacuum forces.

WORPMOBN0pr event s unwant ed distortion . eRCEERWE0PA

t he cont ai ner. However, t . cont ai ner is still
subj ected to internal vacuumforce. 'The panels and

' Syl ture
1988, B SR i oftaeh Withe ned P o i i (P
b?%@ heivg eubjested e a cold wateespriayl resultieg prﬂ@s‘emtatsomd divecurmakithip,
HREbnMRET whichAtRe E&RAindr BEUCHRE HELHs RABE histe W1 &ge With drdGreseht®
co tai ners d'é??) 30/ 03/ 2007, WO 2004/ 02891

PRI Bbepniggiersrang 2 sirydre fhabpngwdss) fonte pubgtantial

retnllwalcw stistantal Seguitib obcinink hessud, t Thisailbet nuci yieéteﬁﬂéhgn
to ac

oA R e o FOp o H1eTE b oot sl bl B e
Sftlw@mcte he aeiSﬁ’@r!t twna@hmtfmesommam@ othetwissonachanicadiedsiort the

cdmaidpl e to cope with. The present invention relates
to hot-fill containers and a structure that provides

for the substantial t 5 renoval or substanti al
Anpgiibregirabofe anddn the ROTespatiivation erisusdrbpiess fod Al coradirer

'dggﬁﬁé'r%ﬂebé% ﬁg %nd i ght weighting opportunities as
t onger any requirenment for the structure

ere s n
to be resistant to vacuum forces which woul d ot herw se

Fﬂﬂtﬁ@r%ﬂ’éf@ﬂiehb’of%es ﬁrﬂﬁ’ i coritBner Q)F) e aidﬁeépemﬁsgtldﬁ%ag%édl&% dn

€ClI catlon varl ous proposa S

ofBPHEIBARG) 3 GBI T EUHHE PRGR) et et bRl
the-sidet wadirand| ﬂ‘ree’nvqndiyedmnedfha*sé]egibmt infthid posttiomthaicodinarthas pedr

S‘tégﬁ n 'ag' tdsg ; ihSis B nta}r&mﬁdd! ter%H& Wsdrlo}/ Fllow for &

|nc||ne erse V&CUUW] pane
goprd siRading f*We SYRpRRSr  sis¥tionalin tbﬁre liaarefﬂeb!sumrdﬂﬁla depauplinge

stridhvme et yroﬁau“é&aihshgé ﬁm{ @%h@ functur® d 'ﬁievaae&m bér%naﬁchﬁe lower
e [ STa | NSOT ar

sicB Gl S deotiBiod S ien ok 7 v oDiBeeigien mavareRy

of the vacgum garedithg wowldl pepur ¥ thg pengd pes touplddithi the sidealvdilby vidyef e

riod for Qfa‘?ffp%r aéhé’s;ﬁé 8¥ind %Qc@agﬁ#g%abﬂef} aifid 5#}:%%& e %@g{%

provi des a |n e ] ol nt uncture o

a“%ﬁéﬂ'e PGSO iR dECouRIER inctirer Rilacerde GO Hitisigy portion to
berglt inwEed&rel vty efshef@bo@luh@ét@eﬁ:rertﬁéraerequ\).dé@ %rhzh&’éa@@d

o gRER 1 M Pl e oM e ST reRe ™ ) eagers] PO

: *Ongi@dmﬂx awpy FomGhe pwdeslpbutwadlydmmdp;busmga sinehlieg Wee panel |

porﬁcﬁrf@ ‘fd’hsmﬁgidl?qa%ettf‘ ﬁe%ﬂﬁm@\l $nd ug@dla g@%lgﬂlett? %eQR (5] %'aée

decou
posrﬁp,n tmiﬁ‘?’e"ﬂﬂe’l"?'b’ﬁ tffqﬁefore subjected to lower force during such inversion.

During this action, the base portion is translated longitudinally upward and into the

container.

N

35

- Further, as the panel portion folds inwardly and upwardly, the decoupling structure allows

for the vacuum panel to now form part of the container base portion. This development

has af least two imporl:aht advantages.

Firstly, by providing the vacuum panel so as to form part of the base after folding, a

. mechanical force can now be provided immediately against the panel in order to apply




-, 10

15

20

30, ., ¢

35

bend i nwardly and upwardly. The decoupling structure

therefore provides for increased deflection of the 30/03/2007

initiator portion, allow ng increased novenent of the
panel portion 25 longitudinally away fromthe

evi ously outwardly inclined position, enablrnﬁ t he
"gﬁ%‘i@(" 28910 nortion to fold inwardly rel ati Ve/Aeo83{i220

contai ner and upwardly re atlve to the initial base
posrtron The | ower sidewdlli is therefore subjected to

I t hi :
inRABES” B A et U ot i sty Wl i e
bau pme&di byaadndcrdnical presherc ehiclaiwoeld .en@ye wiiht the reontaiper bese in
re%ﬁgr r&érr%p sf'r dsTI‘nQ v«gl Mcr%!%?d tH r%t%ns H? She nrtrtaligr

| ng stru ture a vacuum pane
form part of the cont ai ner base portion. This

devel oprrent has at | east two |rrportant advant ages. 35

- seghidh. b vope B Cfed Seotl i 5 SRR bl s

vieyeas irioforcoefrgn arvoudhestd positiod itcmmrhwarmrthst Thik evepoarthit there

) BRSO s o 10850 e g e v
coptgingr iy prditia rnc@a?rﬁredﬁwmﬁr@a%& ifgRAUIrg) ﬂ@rﬁf%;ih? Bpjor
poﬂmmﬁh@s.de Vot oamlmamwemone@rwuvs ab srmeaa Heaturbs a1d the

colfReri i A e rebieie= SRR Yhe PRIk AR, o el ©
wilf berlittle loend vatwiraremaining trtihe @ntama&ﬂseh@pﬁaﬂeys invérted, any design
or EHRD Ml tifel Q@ﬁ'r?tﬂ rﬂ&%ﬂﬂ?@w&gﬁhﬁt Wwicli@h ?drc\.é:slféﬁnd in

conpletely renove rom view as forced from an
othg{fackilll RACH588S- t i on to an.inward position. This means
that there are no vi si bl e design features being
i,mpaesed on jor. orti.on t he
ST RIS, 108 BRI ig® HraB o 18 B¢ Bl i ool
strycfurg prguitiasdiar thegerdi do becorrhe:llawlapedr longitadingly rsmtlaﬁi thsre ishe

cortact Betten| anf bart Beh® bare Bt up’w@?&ﬁ%hr@@ bﬁé%dﬁro“ﬁﬁtﬁ tﬁlé)contact

structural "Teatures _and the “cont a| %
surfage BEIPWq A FBRTING 3PS i, thep i e t lower sgnyal imsfediately

adjddehighedicoupiigysirudaret here will be little or no vacuum
remaining in the container after the panel is

inverted, any design or shape can now be utilized,
Furties, by l@lmnm@raatw gopiroljaverdhe Invsrtinggeating and, feeeant B fosside to
allo@v%é‘?ﬁ*udtd? por%rhﬁ %hi?@ih‘efsbrlnb st@@r%ﬁ@ﬂ% the bantil éttich. 'MARQHINE €
de |n%r|nr9 cIobeo ai ned. The
for H'é‘?ﬁ I‘{° d:splacement urrng versiorT and increased resistance to ahy
reversion back fo the original position.

| Referring to the accompanying drawings, Figure 1 shows, by way of example oniy,'and in

a diagrammatic cross sectional view, a container in the form of a boifle. This is
referenced generally by arow 10 with a fypical neck portion 12 and a side wall @
extending to a lower portion of the side wall 11 and an underneath base portion 2.

The container 10 will typically be blow moulded from any suitable plastics material but-

‘typically this wilt be polyethylene terephthalate (PET).

The base 2 is shown provided with a plurality of reinforcing ribs 3 so as to form the typical
“champagne” base alihough this is merely by way of example only.
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structure provides for the panel to becone displ aced

longitudinally so that there is no contact between 30/03/2007

any part of the panel or upwardly doned base portion
with the contact surface below. A standing ring is

t hen provided by the | ower sidewall innediatelg 2
“ﬁﬂ?%@%ﬁ@ t he decoupling structure. Furt h8TNEIGEPARH; ng
greater control over, the_jnverting notion and forces,
it is possible to a||OMIF%e initiator portion to
share the sane steep angle as the control portion.
This allows for increased vol une di spl acenent during

InFigureritheolowensifie iwait paziiometd, whishi apbraites @s & preasupe paRBl, is shown in

|tsrLﬁ1‘6EE§ E&ﬂtop a6 that aona'n? r&?aﬂu’agb&ﬂn ﬁéshi’oﬁé?j abB@J tﬁé relléi O t;'né?
)ﬁ I gure

bofiera ﬁ*ﬁh%b@ﬁ Ryvhich ﬁdorrnws' tfae séﬁnakga HreheiEHPog ﬁé‘?!éhesféﬁ"ﬁi"%frﬂgl

view, a contalner |n the formof -a bottle. This is

b h
i B 2 e A S binfer Y B A s ok P <6 et PR
or ;aoqurcmrhom 6t @OSHOdEIj beldw tHe. lewhdf toa hotiche roh thet ase Asand |s
B2l TP ARl Qo P! cal [y pe bl ow

from sul e plastics materi al
typically this will be polyethylene-terephthal ate

To(aE’&sT)tms a&mﬁhga HAsewi He%e@hﬁamuaﬂpmimbeﬁbsva il | 1mmediately

aciBistf s it o g € et e B Bl rteRed O 1R ity
strucduye F, indhiangsee su!pﬂtgnnally@atomnam@éd regia, 200 A $9die enables
\?\gg% Preor’z £ e%é&wgy %;ﬁ&ei} disagpRartil \M@lh‘;rtﬁe gotfoh‘?of'tﬂé"@d'ntaﬁbpe‘

portion erates as ressure pane
anqd 3oy éﬂﬁn""P WA i‘@%?ﬁf‘m walguRsds iPihe QSCWHIK'E sé[“‘f’“t"’ﬂd‘*@fe
envidioned, &bweFrtion 6 i s positioned above the |evel of the
bottom of the base 2 which is form ng the standing
ring or support 4 for the container 10. 5 In Figure 2
Refeeftieg nompertigilad twBiire Sotheibese 2 ith &s stranathenieg/titeg’ S shehed

suﬁoama%w&ﬁsm ahnulid %oﬁ:brpfh onI'ie s’i&HMuad armraé hmmaﬁ swcmre
positi oned bel ow the | evel t om of

13. 5 Hp holom gty ﬁb 'stqtf%“"hE‘v@h@P%ﬂi'%&n\qu@e‘H@s@aﬂ%?q 'F'ltﬁ‘tor
portidhe1 aithaiomes’ pa&{ of #a ddliagthgi @it indeiting seetianr whidy ,yleﬂEdOEHS

longﬁﬂ.«!ﬂha 0‘? ggéc'c?e% Q:oPagg é%a%“’c{e%et?}’e ﬂ'l@ res{ &l‘fﬁeeéoli%ﬁsﬁ@ dor f&lc{mg sectgn
Thertes %fsm}wrtmo\md witkin &g tmcalrltsg%gtgn@gam 40\@*@@%!! berfge first
supBdr pésitis Br the contdihet o V\E‘loﬁﬁ%ﬁa iAvePithor SRYdI@hd pankll at ,

non-ri bbed- r egi on, ich after folding enables the
base portion 2 to effectively conpletely disappear
Assudidtdd with the inltiatot porticnif 1 it B eottmhpadioned whichiel b emiodinent isiane

moré{stréeu% A gd%@@nﬁ%&%@g& vﬁ)%%li rggi% e&%{g}&}é@@gﬁ %%%Uﬂpggbgsmte.

envi si oned,

Forming the outer perimeter of the bottom portion 11 of the s.ide wall 8 is shown the side
wall standing ring or annular portion 6 which following colfapsing of the panel 11 wil

provide the new container support.

To allow for increased evacuation of vacuum it will be appreciated that it is preferable fo
provide a steep angle to the control portion 5 of the pressure panel 11. As shown in

. Figure 6 the panel control portion 5 s generally set with an angle varying between 30
- degrees and 45 degrees. {t is preferable to ensure an angie is set ahove 10 degrees at
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Referring now particularly to Figure 5 the base 2

wWwth its strengthening ribs 3 is shown surrounded by30/03/2007
the bottom annul ar portion 11 of the side wall 9 and

the annul ar structure 13. The bottom portion 11 is

shown in this particul ar enbodi nent as havin

- WOIMOZEYr 20 portion 1 which fornms part %q'm'{zﬁ@smﬁozzo

col | apsing or inverting sgftlon which yields to a
| ongi tudi nal l'y-directed col |l apsing force before the

rest: of .t cIIas1n orfld|
g T ef BTRac N ¢ i g B tsadcnge B ferfils
least Ng degreastiiss thanihk kortirel pofiien.f i rst support position for
the container 10 prior to the inversion of the folding
panel . 25 Associated with the initiataor porélonc[hlsa
Bxbwqf gxampi, t il ke spamateﬁ theﬁWti?n the papsblisiayertes ky
coRfpRBEIbIY it AMOUrRekgd BYY emgtuian awaagstnaors doliie hatprblideti as its tf the

co e RRBLPor T heTu ] tsePR Ry T huge o porl Bl AlGaBi'E

20j degeshonAt suck adiwhngleiaias besrefadichig pravidg o inadeskaie amount of
va&ﬁﬁﬁ édﬁgbeﬁsaw ik h&%iéa%%@ﬂerc OfhbRR5d Y prferddifo ?ﬁﬂi@é nidh
rovide the new container support. al | ow

Stqu?’qnﬁ[E? eased evacuation of vacuumit will be
appreci at ed that it is preferable to provide a steep

eSSkl SRl B bi8pay et WCGES TG shARPbe

initiady gﬁheb%wut\yar@senc!mct by approimgtedy Sﬁmegteﬁgawlm@hprsmdes@

R R pRitatdh) 70 degRiet.! Pieaitifor bOriGMEY iR tHk
mvgn%gﬁfﬁg sethé'gggg)sgﬁ 10 o?eégr ees gat 30/ 03/I 2(58 i V\le

xSRI OIBEHFPCT/ NZ2003/ 000220 13 | east. The initiator
portion | may in this enbodi nent have a | esser angle

Re%t'nng 86 rﬁg%%saga anli %?SMe?'eo tf]%es%‘:n%er@felﬁﬂﬁes B&n'@é]s LQ}% &Qﬁ] 35&1

reci ate
wheiR caPPTARGEHE EB @rqyfawéw ftils envisdond dhat pq'ﬁyibiﬁreemaﬁme%tﬁ of ghis

invEBR FRSSfidid pbrhom‘hégl betE AT tiah BoHralpofibR NRoUidSrbvides
rovi If _the conical control

| t hat {
ssﬁBH‘EtWYgﬁ rﬁ’g‘l"’é' E‘E’tca'taée fggﬁl&ﬁ%ﬁzl t will provide a panel

change equivalent to 20 degrees. At such a |low angle

Thd iﬁméléfnpdﬂ%ﬁq aE&’MQ gor&rel AR is%ﬁthegmwg&m uﬁﬁ@pr@esema?g@és

tal ner.

will e rhef 3 reecommon §nai$,esp@} E!i-eq ey 1 radw'a@'yrfﬂfé?ﬁd RANElGRSjon-

' Howevel, fiftiatdr gormm‘ ﬁhéy i bé eorﬁgmua &Spr@wc%ﬁﬁb drea bﬂeé&t eksistafce
" to I?%Fsgqng!ﬁ?c%ﬁgaé@ I-tbrgel'@ or i { %eaﬂ 5?/%9 control portion

18, dtpgtill pravides ed mltlﬂ&reteqrw@sandlnmrblbn t methis pmbedirdent ainitiator
:porﬁcfﬂv%éﬁs%E‘jw?é;&e&U@ fan Ehﬁﬁﬂ?bégm fHQQ:%Gﬁ( 'frﬂiﬂttﬁé Yidb& dia eter

nitiator port thi's exanple
adjgpgr d@qﬂqg@ga!mg structure 13.

In this embodiment the container side walls 9 are 'glass-like’ in consiruction in that there

_are no additional strengthening ribs or panels as might be typically found on a:container,
~ particularly if required to withstand the forces of vacuum pressure.” Additionally, however, -

siructures may be added to the conical portions of the vacuum panel 11 in order fo add

. further control over the inversion process. For example, the conical portion of the vacuum
i . panef 11 may be divided into fiuted regions. Referring fo Figures 8a and 9 especially,

panel portions that are convex outwardly, and svenly distributed around the central axis
creaje regionfs qf_gfeateg anguiar set 19_§nd regiops_. o_f_ tgsser a_ng_gtafr set 18, m_gg_pr_pvide;
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15 Referring to Figures 8a and 8b, where the sane

reference nuneral s have been. used where appropriate3Q/03/2007

as previously, it is envisaged that in possible
.enbodi nents of this invention the initiator portion
may be reconfigured so that control portion 18 woul d

WO 80810 essential |y a continuous coni cafCTAVa¥3aHEt

t he base 2. 20 The |n|t|aﬁgr portion | and the contro
portlon 5 of the enbodi nent of the preceding figures

n U
R T i R E Jape ofUEh SehBleboies: By
rgsistati¢eotn raversioy of thie[pand) eand @rrfidrg evanddistributinnoof fadess twihen d e
iﬂgmﬁﬁaﬁk resistance to inversion, such that although
it shares the sane angul ar extent as the contro
portion 25 18, it still provides an initial area of
RéMITh@RSEguds 158%8N8 PR, doRvek b SoviiWagili diwdrdly projettingtites
go tion 1 causes the pressure panel 11 to begin '
sion fromthe w dest diameter adjacent the
decoupllng structure 13. In this enbodi nent the

CERNA MRl ard) Gf?ed@' fluﬁnggar?d'nﬁem&lésa&% A[éok&wgl‘nﬁbd in aclidrtlon fo

constructi on- are no ditiona
oubyardhn direier ‘ﬂﬁtgs ln%fd% dirpsinddiues plferfpssHpsigiRoce {pjnita invprting
fofc@eu ﬁﬁhpﬂaﬂ with mareaéeall résistance foaretarindl At out tof the Gritinal gaditibm In
thrﬁ 84 V\%@'@f Q&\av i U@P ﬁngzarﬁ%m %nce*" Uﬂq&g}? S%\li'e{ Ege @‘Qn%‘ Bé r?J‘f% cL:y
bapbpwtut@ﬂ'e qytwardhemdsaemmﬂbp»armll allpty fphhmgedmvemmté@m the first
oumw napﬁcssrnerl. toOHE nw'a#a@ ihdAN&T SJsfbh. PERA mrdlfé}routwa{dty

_exa coni ca portion of the vacuum %
dirfetge sar@r%?éﬁpnﬁ fngtion| agrieg 19 eaemthe TeEedpquirpryto; igvert the
pahdlg 1 Mﬁ&e&@p@ﬂﬁe@hﬁt&ﬁ@ﬂéﬂiah&al adtion[applied tqiovettitignsantiheil be
sufilioe 5 e Ut RAch BURD s . e el g s

Rt axrs -ons
rerseved e rigrstiengthghesiignelffor eesreie baﬁtgengélutes el %ermaystant fo

re»ersw 't&'tﬁe s e thé’@n?é?r%ls@%%é@' ridfidkddZ 2003/ 000220

for greater control over inversion of the panel.
Such geonetry provides increased resistance to

" Refering s Figuresof6atcund18a4) coneave oaupwardly iewardly gicieciingutes cire

ol 6580080 DO 6 AL e e B0
crograReREanal r5liefs of ectl ng flutes are shown. Concave or
inwardly directed fluting arrangenents are- al so-
flutes.

nvi sioned, in addition to oytwardl irecte
Rl P gPetls cBRp RS elree L o qoare Par iy fitrs e 30
lntendndmintmemnepdofﬂgmvémmﬁorces coupl ed with increased
resistance to reverting back out to the original

osition. In-
In the embodiment as shown in Figures 11a-d, the container may be blow moulded with

the pressure panel 20 in the inwardly or upwardly inclined position. A force could be
imposed on the folding panel 20 such as by means of a mechanicai pusher 21 introduced

. through the neck region and forced downwardly in order fo place the panel in the -
-outwardly inclined position: prior-fo use as a vacuum container for example, 'as shown in

Figure 11d. -

- In such an embodiment as shown in Figures 12a-d, following the filling and capping of the

botile and the use of cold water spray creating the vacuum within the filled botile, a force
could be imgoeed on the fq!ding pene! |2_0 such as by means of a -_meg:henicegr pusher 22 or
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this way they behave in nuch the sane manner as ribs

to prevent the panel being forced back out to the 30/03/2007
outwardly inclined position, but allow for hinge

novenent fromthe first outwardly inclined position

to the inwardly inclined position. Such inwardly or
WEAEIH0Y directed flutes or projecti onBCHNARPBIER0as

ribs to increase the forceg.required to invert the 15

panel . It 'vvi Il be appreciated that the nechani cal
action v I t
oo R Syt L RaR IR bl o Byt b g

omtercth derbe the mu@h?@rfrqnsan ptéwwwmﬁn?é Wlﬁ%h%ﬂ@%@hé‘ﬁ“"ed
pBBE! An fo@fonﬁéﬁ@ﬂﬁh&e@%he%cfﬁ%@ﬁaﬁe' s Qifstortall prior REINVeRNof of the
resistant to reversion SI; g&% %T%Sltlon |'f o
PANEE20 ORI Bp rﬁérvovs%a%ﬂwsﬁ'ﬁ'éfaiuwﬁl PriBly Kegiuc yasPym i
e iefﬁerﬂcﬁré? lds e GhvaBon df the parebecansestgnisriol rpssurenciiudh g
rojectin yut e
o et el Bl et D kS GO SRR Sufi

- slightly positive preesiee isiadhnieMedr el | efs Furt her enbodi nents

conmprising arrays utilizing both concave and convex

flutes are also 25 intended wt nth th
it il henanppsiate hat iea &?Bﬂd?fﬂ@ﬁ%ea‘sﬂh%me“ 3?"8 Lmay Be
indeliad Gn thegnannért slionar innBigurbe 1Rh-dwn nordérded pwividé a phrel to

c}ér@ﬁ#{) ﬁntgrﬁas brodich Bs {SED%BEI ﬂvfﬁ&gur%atgﬁ aH@Yf\@rhELl Mn ktféﬁ Liwagd

ofce cou ose
the pamel wilbovideg plie sganst ﬁ@mwawreﬁummﬁﬁéam t a%’? of
acb&ﬁzﬁ&%{g%ﬁé ;’égmtna RSB férieganealed Waeh BB proatd céowcmd
downwardly in order to place the panel in the
-outwardly inclined position prior to use as a vacuum
In m@, therpafiel wilebeaimpdried frars 28 hpwerdly inclineidgnesition] Figlres Hia to

11§Utﬁ %Wt@ﬂ%h@ém% Wb, [ ﬂ&?r@é 13248; gxcke)pt that the

meshenical sborse noEPrevsied. b B1ce s Bier g e DR RS

of Welehiidhtd. he filled bottle, a force could be inposed on
the fol di ng panel 20 such as by neans of a nmechani cal
pusher 22 or 30/03/2007 WO 2004/ 028910

ReR@hy ga0 aﬁ?@wﬁm—cmsml bheecorimhby the proivision wkthe Ellding pedion

20'%?%& B&E&h Sind dg;cr% mu d ‘Pne%ﬁt@méreﬂof!ﬁé a@mt SorifonlREHRE Biao wall e

force ane

coutbaEheEm Ny HAEIUFA a0 1t 0 Borkaer AT SPepTewirerlgete

a gRES bdntditr if Rl eéireRt | on whereby the bottle shape was
distorted prior to inversion of the panel 20 would be

renoved as Internal volune is forcibly reduced. The

Aliveghy patioaat Isfruchirésefobthe botbam aortkesy ofitie siderwelbdl amsshowe in the

c@%gﬁﬁyﬁfgoﬁ}a%gé hewiiaBe lapaBeiREd S8R Aemafi LiRicRIFRSSIANE be

In pressure reduces .vacuum pressur ntil
proxided. ToF exsmplesa plgrality ofidingRafian? clrche 'QCOF%%fﬁfﬂsngﬁh e base

2 :;Péiﬁaltbmmﬁreernaﬁdmé.& i's achi'eved.

I_ There may also be provided many different decoupling or hinge structures 13 without
departing from the scope of the invention. With'particular reference to Figures 6 and 7, i

can be séen that the side of the decoupling structure 13 that is provided for the pressure
panel 11 may be of an enlarged area to provide for increased longitudinal movement

upwards into the container following inversion.
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15

It will be appreciate that in a further enbodi nent of

the invention the panel may be io inverted inthe 309/03/2007
manner shown in Figures 12a-d in order to provide a

panel to accommmodate internal force such as is found

in pasteurization and the like. In such a way the
WO2HE028430] | provi de rel.ief against the i nl"érﬂf?&?m’““m"

pressure generated and then be capabl e of

acconnodatlng t he resultlng vacuum f orce generated

when th coo I
ingiensbplpaTtoChe FRg i argd??fg"ﬁ“% FRaute b, RERS
be%e@ﬂh@t&hdﬁaﬂeﬁt@omﬁm&aﬁ the nnmmmaraﬁl may: rverk eerlis &1 thn

S er DOk 1. ﬁ'hg Wtﬁﬁar Ea%t?on%ay%%@rﬁ&tru&t&ﬁhﬁﬂ e i n K6 haaiowal

nagg\?er 80 q
fomon maioiolénta o e BOUHR B PRTAG L5 pet ystiRier A

th Eéiérfdiaﬂﬁte@%ééu df hefmia@ewee Secligha ofithe panad. | ih tHisecaseibe pertiea

rovi sio f the f Id| 0
S5 hegrnel RS ALY ot TP RS bt ooyt oftiner
invéR$ sheadafipbitiom3bb actee treiintistanadrtiod  coul d be absent any
structural features so that t he cont ai ner 10 coul d
essentially replicate gl ass cont ai ner

if thi
Whesain hedareodins saretiba el aRcaitas besr 1atdh b skt chiongniEsr
intEfatst §hP Q{vblhtiéﬁ Habing Reowsi eliviaits tinasueh ehdvatenisnare therein

acco r aw it will be appreciated that
'mﬁﬂ?@gﬁ %W@QQP?%@?Q%és could be provided. For exanple
a plurality of folding portions could be incorporated

Auﬁzﬂ;g#‘m.é Beerﬁ?rg Bas Eeénmeaéhb@d b ARl YRnprELad winiefersdte to

owb!wm@élwisafaﬁf%ﬂf i 1o e W?’ﬁ*BEF% ‘g‘IBf r ent ,&%%H%én%g

Cb@ Rde fheFdilﬁwﬁH&Mﬁd&psrﬂﬂfg frofi théa 'seme tof tha Ilmrentloe e definedin tie
and 7, it can be seen that the side of the
ap&%’ﬂ%ﬁ[ﬁgﬂ'ﬁg structure 13 that is provided for the
pressure panet 11 may be of an enlarged area to
provide for increased |ongitudinal novenment upwards
into the container follow ng inversion. 35 30/03/2007
WD 2004/ 028910 PCT/ NZ2003/ 000220 16 in a further
enbodi nent of the present invention, and referring to
Figures 13 and 14, it can be seen that the w dest
portions 30 of the pressure panel 11 may invert
earlier than the narrower portions 31. The initiator
portion may be constructed with this in mnd, to allow
for thinner material and so on, to provide for the
panel 11 to begin inverting where it has 5 the greater:
di aneter, ahead of the narrower sections of the panel.
In this case the portion 30 of the panel, which is
radially set nore distant fromthe central axis of the -
cont ai ner : -
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. Ln¥ereeeahead of portion 31 to act as the initiator PCT/NZ2003/000220

portion. Wiere in the foregoing gescription, refeReoeeed?2] December 2004
has been nade to specific conponents or )10 i nt egers

of the invention having known equival ents then such &0 MAR 2807

equi val ents are herein incorporated as if

| rGLAM gﬁgal ly set forth. Al though this invention has

been descri bed by way of exanple and with reference to

possi bl e enbodi nents thereof, it is to be understood

t Mat m%ﬁmmaﬁh@ﬁ@ bngditiBh roﬁfﬁ}t@p@}g Hﬁ?&%ﬁgﬂ%ﬁmng into

t her et ut d rein
i nvent ?ﬁ%ﬂ@ Oiagf f Pt wlgé’wmm?umenpomoruo a base portion,
| | HK. saBd bede pottioClebify offéh Bnd bPssid cantalner. saﬂ"‘%&ﬁler having at

PCT/ 7 R iy
VAR Dot ang dEgeaty/watRiaely 0%4%%%@@! elianpoate in sald
axi's, kaseupyrtion, maid pressuravpang] period Seingdedpable & PRing from one

ggm Ia'olg mdﬁa!@qﬂ%ngﬁ’ P%éi;@r?]: 5°5h \%ngggfgé %ﬂ@%ﬁpﬁ%ﬁq faga change
of f arpf msma laféuced WithinAhe container shid pressiire pandi auitiog inetuding an
| east ififiospptidnidtd 3 at A Cflnlfoltﬂ V%c?ﬁltﬁto?faérﬁgﬁ ﬁglgg gﬁssr%istance to

panel ort| I n sal
press jing foressan w@?\wﬁns:fabfa!ﬂm kefore Ehechontgol pedien.

one Iongltudlnally I nclined position to an inverted

siti,o ensat.e for_ a change 10 of pressure
8 PPl R PR o incis s sressitm Songiandion s adspted
por t i toresisttieing expapded fiom the ifvertedsasitionn and a control
portion, said Initiator portion having | ess resistance
to pressure folding forces and providing for fol ding
Bef or & cohtainenas claimeddn tlzim whereiA toinitiaion portiershad ﬂewdcute

dapt e hat oo PEEAR IR BBAR B M hver e
position. 3. A container as clainmed in claim1l1l wherein

4he i AicbhingF asPQénHeﬂfh &am ?wﬁﬁéiﬁ tl‘?&antu?‘to %r?o&tﬁ@sns tggontrol '

control Ort, on rel at eto
O BOHMID ieR 250 S ey TWAIEl At e IR § he

initiator portion causes sai d control portion to

knver x furt to the containe

5" A A GRRE RS Sttt ity Ao ol presaiieaanelarton provides
pres smmpepaatmh op eaduuionpressOrs iddubed dR imeg mmwtmw{ramer follawing
vacu it cant ai ner

o | comefteberateaisdf IRl inin o &g ne o epf Spprdf tch tt
cont dhereremaing substantialy nocmouuna presalyre inzide théncantaindrer e

remai ns substantially no vacuum pressure inside the

cont ai ner.
8.

A container as claimed in claim 5 wherein said pressure panel portion is adapted
in use fo invert longifudinally under an externally applizd mechanical foree.

- 7. Acontainer as claimed in claim 1 wherein said initiator borticn is located adjacent

- to the widest periphery of the pressure panel portion.

8. A container as claimed in claitm 1 whersin said pressure panel portion ig of variable

width and inverts from Its widest portion to its narrowest portion.

AMENDED SHEET
| IPEA/AU
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6. A container as clained in claim5 wherein said

pressure panel portion is adapted in use to invert 30/03/2007

| o¥omganmal |y under an external ly applied nechani catrnwzzoosnez
force. 30 7. A container as claigred in claim1l wherein

said initiator portion is |located adjacent to the

w dest periphery of the pressure panel portion. 8. A

cént Ial mecc;nianeri a4 ﬁﬁdnémincdziﬂlmmlw}v&?&h@am ﬁﬁiafbr@e@ﬁcﬁﬂt h&s an angular
pane i.on | and i nver

froml t"%cli'U\?t'&’Qg?'%B i S&HJ '?)Bglﬁtd@%iawm's gubstargiglly the same as that
ANVENDEDF thlelchbitrol IsBE®HAU 30/ 03/ 2007 WD 2004/ 028910

PCT/ NZ2003/ 000220 18 9. A container as clained in

claim3 wherein said initiator section has an angul ar

I N0l i nAtdontuiniet|agtdiaied i Saintl 1 |vﬂfe@éiﬁ @Elurﬁéss@?@ Bart b6fion is adapted
is substanti a the control

0
sectio %’Siﬁa'dﬁaé%mrﬁ?ﬂ“ér“%“@'ﬂ%’b’r’r%tﬂ sajel Rody pastien.
wher ei n sai d pressure panel port| on is adapted to

aid base to.re ongi tudinally into said
biﬁy pOrPIBHer 35 Cia ﬁ%"ﬁ 10 Whergin SAIRICSSY Pafiakpeion is adapted

wher ei o msd saldelasur ﬁorﬂarﬁl%lf sﬁﬂrﬁdd?rbdrﬁonatéaﬁbﬁ% sBf base portion in
f sai d body portion to .

cause sala ortion
r epl ac¥O¥4"g a\lIJ\SE@'EP'Eo"?”PP% 9rihe gentapYvi di ng a st andi ng
support for the container. 12. A container as clained
cI aAmél V\,here nits structure is such that in use
8

ginghat £ @qddnt%mcbhwa?rﬁ& ity stryctuse & syghdhat in use a top

f r om Soacda;hﬁé@ td the @oainkt RraMkfefred if@AVEHid bastitoaRortion of a sidewall
cont a'Oﬁﬁgéaq 15.13. A container as clainmed in claim1

wher ei Cﬁ'%ﬁ‘eéssure panel portion is connected wth
said | ower portion by a decoupling or hinge structure.
é A container as clained in claim1l wherein said
?J essdt RPN AsHAIPeD I Glaje Liwbereimspidpressurepgnel portion is connected

pr o] ewmhrsg:dq@w&ﬂ (WRon By d&o%emgaémﬁ Astruetupd med i n

claim1 wherein said pressure panel port| on incl udes
inwardly projecting portions. 25 16. A container as

alai mpdedritaiféradd THidimdaehedifins 2 haPbif St Eregﬂ.ﬂs |pa|ﬂ9lr bblﬂgn includes

i's adapted in use to remove vacuuminduce
i n t heUMEHIyPrigcting ortientat subst anti al |y

18. A container as claimed in claim 1 wherein said pressure panel portion includes
inwardly projecting portions.

16. A container as claimed in claim 1 wherein said pressure panel portion is adapted
in use to remove vacuum induced, in use, in the container such that substantially

NoO vacuum remains.

17. A container as claimed in claim 1 wherein said pressure panel portion is included
in said base.

18. A container as claimed in claim 1 having a single said transversely oriented
_pressure panel portion iocated in said fower portion. |
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no vacuumremains. 17. A container as clained in claim

1 wherein said pressure panel portion is included 3030/03/2007
i wogawdsimase. 18. A container as clained in claim lpcrmwzzoosooezze
having a single said transversaby oriented pressure

panel portion |located in said | ower portion.

30/ 03/ 2007 WD 2004/ 028910 PCz/ Nz2003/000220 19 19. A

coft ai Aejoniinee |a§IcI”aﬂﬂed ﬁh &hid MyheMdieERH r[hre%@bl‘é pHn@FSdHiéh is adapted
panel E‘ortlonlsaa in use to provi

conpen IR ArQds ¢ ‘?’f‘é?t'%‘r fos intpraal Rﬁﬁ?é‘@j‘”ﬂﬁ% withim e container
cont ai fodwind AeatPigidn@ iGE@Withe sald ebntdifiHafleMt had PechPafiped.
container after it has been capped. 5 20. A container

as claimed in claim219 wherein said pressure panel

P2O.t i OR cotaingesms Edimddnn WRfn 10 wHeRS 48 Fdbuf FSéHeljﬁortion is adapted
corrpensatlgn for reduced lf?g':essure i nduced wth

cont ai'R&EE fRPURSRANNIY E1VidecrPepaRiiPn fogiadHCced prﬁﬁwre mduced within

cappecahé @ﬁﬁt@héﬁﬁoilovﬁﬁ? Boélfﬂgtof shi@ $iguib W‘tﬁ% thé csa;?erdtc%ﬂta%r such that
t he |qternal wal | s of sajd container.

cont ai'FErfOIE s PFradiopies ntrIn avalle of said mtﬂﬂgerand a
base, said container having at |east one
bst t| ally transversely oriented vacuum panel
égrt i CCPFE% "ipving 4 jongitiitinal gxigayallspangea basa, gaigaeantainer having at

panel Id@a@f tdrian sbﬁét&&taﬂﬁ&%r%deﬂsglyu§ﬁeﬁt8d f\Fx?JcE’urEr thefaportlon located
Ionglt |nallé inclined positidon to an invert

posi t ABRCEY @ ﬂﬂ@ﬁ%edtse'df\@puw pen@rpgéloafbemge@@meé in use to fold from
l nducgdiowg‘tdardan hﬁchﬁ@dﬂtpﬁ\ism% thOhn GWeREd %ltubﬂgtooéorﬁpensate for a

I|qU|d W t hin the container after it
cappe8hangg Pfﬁf?&tm iaduced yrithist the C@Rtélﬂﬁéf?"@\ﬁlng weom 9f @ liquid within
of saité sonttirRirRREr it Res bél\erp@de@H gh st idag f@rcF is exerted don the walls
Iongltudlnal axis, a sid a. base closing o
one efigaid SNt Hont ai ner haV| ng a singl e substantially
transversely oriented vacuum panel 20 portion |ocated
wthin the base and joined to the side wall by a

couPIPRGINF havinga lengitudinalraxis, aaide walbansha pasretlosing off one end,
port | §47d QSh@Q}eﬁﬁﬁﬂﬁ&@ ér Iﬂ%bgﬁnﬁﬁtgqrgng%é}( Oriented vacuum panel

I ongi tudinal Iy inclTned
posi t Postien lgcatediyithis dhebassrand joinad trethesidepralisaya decoupling or hinge

' nducmcmré hbé]dt\;h%uﬁﬁin&ﬁﬁ ﬁorhgé Hethg 2d5RBY al'nnﬁge 5{? fold from a
cl ai ned Caml iC e pressure panel

i ncl d@l’&fuﬂmaﬁ!ﬂ ipeliertppsisipn o gn dnvefted mﬁgoratmmhmlsatarfeaa change
i Nt hg pRAsEre ivdice A wiRR clainmed in claim23 in

whi ch alterne{tecﬁé\ut esttgég&?t%@ 5ned at a greater or

| esser angle relative to the | ongitudinal axis.

_ 23 - A container as claimed in Claim 1 in which the pressure panel portion includes a

plurality of flutes forming a conical area in the base.

24. A container as claimed in claim 23 in which alternate fiutes are inclined at a
greater or lesser angle relative to the longitudinal axis. '

_25. - A container as claimed in claim 23 in which the flutes are outwardly convex.
N 26 ) A container as claimed in claim 23 in which the flutes are inwardly concave.

"~ 27. A container as claimed in Claim 1 in which after folding of the panel portion an end

- tip of the base portion is adapted to be displaced upwardly such that a new base
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30 25. A container as clainmed in claim23 in which the

flutes are outwardly convex. 26. A container as 30/03/2007
C waizeveedsoion cl aim 23 in which the flutes are i nwar dlgcymmﬂmggm
concave. 35 27. A container aszglaimed in Caim1lin

which after folding of the panel portion an end tip

of the base portion is adapted to be displ aced

upwar diggicnughfofhiad tifat NBMLdRASBe3

2004/ 038970 PCH NFA00a) oo‘*&%z%*ez@@f“éﬁﬁ%ﬁe'. Péfion such that a greater
that iHerdoREng AfopiPaRtAipRIsPaRdedbor ti on such that a

greater standing ring or footprint area is provi ded

2 A contajner as clained in Caim1 and incl uding

det oupfh CREAGEF B Flgimeddn Waiat | arfl ingluding afiesadrling sguﬁ@lre connecting
por t i Qﬁewrésﬁu@%dﬁe%orﬁﬁfﬁ éa‘iH‘b@H}dpdrﬁorPJndqg of"‘ér?ére‘émh% allows for

allows for greater inward and upward I t udi nal
nov e meHEALEF inpvged %}déww@%alﬁ&mal mveme@tcnﬁ pressuss panel.
claimed in Caiml whereby the pressure panel has no

strengthening ribs to restrain substanti al
|Fhgi thdFaiaingroge nelaimedndn iGlaiay s ovheralyy 3oe pesssrergeanel has no

of corgaenghbhing riboio r@stpiﬁﬁ%tdrﬁaﬂﬁﬁg?ﬁ%%l r‘nB%@rﬁ' and i inversmn
within a container according to claiml Ich said
met hod i ncludes applying a force to the or each said

[B0eSS W MichRiaehf Mﬂéngﬁlnb%rc 8 ? ?@'irpl?rf Qgtﬂbqﬂd&%d QfithiH a container

15 31. A force app % means formng
met hod@ceardipg 49 ﬁl\a@'@'l ln which said method tncludes apptylng a force to the or each

said pressure panel portion to cause said folding to occur.

31.  Aforce applying means for performing the method of claim 30.




