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WO 2004/ 025910 PCTI NZ20031000220 CONTAI NER STRUCTURE
FOR REMOVAL OF VACUUM PRESSURE 5 Technical Field O
The I nvention This invention relates generally to a
contai ner structure that allows for the renoval of
vacuun1pressure This is achieved by inverting a
transversely oriented vacuum pressure ted
. WO 200428 e | ower end-wal |, or base regi on o?ﬁ?ﬁky&ﬁﬁ@
container. 10 Backgrou d 15 'So called 'hot fil
containers are well known in prior art, whereby

:”?Sﬂ.f :@ﬁi d el SR ERE PERRERNAL o/ 2 05 e
Lypi cal 1y at O VAGEMIFRRESRORE. o ees F).

The container is manufactured to withstand the thermal
kl _!holdln aheatedlqu|d resulting in a
Tec"“"’ d container. This thermal shock is a
result of either introducing the liquid hot at .

This invlfehtkobi r?%t’gs %élzel?%lgtt{; A% ohfAfel L‘.tﬂ}(':l %hﬁ‘lfaﬁt Silows torl e Irdthdvadstc ed

. ai ner. %ﬂ cools down in
vacuumzpresappe Bhie israckievedioy .ng@pansy%eu,m VBRUUEHRESSH G ui d
panel Iol:a?:e& i he IGRPLRIPEN o tRE4IREBN oltfieedntal@r.a vacuum wi t hin
he contai ner. This li qui d shrinkage results in
vacuum pressures that pull -inwardly on the side and

. Backg®u@idval | s of the container. This in 25 turn leads to

eformation in the walls of plastic bottles if they
are not. 'constructed rigidly enough to' resist such
So callddOh& &l chitpineraldre well/ rownrin piie setwesteliyavenufashirers supply

PET cogﬁ,l&em*i",d%%ﬁ*s B-%{uzc}sh\ﬁiab{? SreOfillel FtS WY E’@We‘?’s and\"ﬂflecﬁqwd

er vacuum pr essy
productrissatenl eéavntaﬁiempefamr% ém'%al%?h"éﬁ@g ﬁfbﬁéﬁ%ﬂf@eﬁ hat
F. allow containers to wthstand the rigors of a "hot
fill procedure.. Such wvertically oriented vacuum
panel s generally lie parallel to the Iongltudlnal axi s
The coriiine is reamfagiureeirto aitbstériddire thenwat shopk ofiplding abgata liquid,
resuitunf lr?%s‘ﬂé—ﬁ séto}ﬁ(f%&ﬁé EJHta?néronmlé H@i’rﬁh’i'shadd f&. a lrgsudsti &iihen t O

tica oriented v n n r.i.or, art

inroduangibe e SRR Toneads Meckgl ephas TResh i i

containg Ovi de addi ti onal vacuum conpensation. Many prior art
WO 2004/ 028910 PCT/ Nz2003/ 000220 cont ai ners desi gned
for hot-filling have various nodifications ta their

Once t?remduid\mwss:lowo in dyeapped container, however, the volume of the liquid in the

container reduces, creating a vacuum within the container. This liquid shrinkage results 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 bottles if they are not constructed rigidly

enough to resist such force.

Typically, vacuum pressures have been accommodated by the use of vacuum panels,
wh:ch distort inwardly under vacium pressure. Prior art reveals many vertrca}fy onented' N
vacuum panels that allow containers to wﬁhstand the rigors of & hot fil procedure. Such - -
vertically oriented vacuum panels generally lie parallel to 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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regions to allow for as nmuch inward fl exure as
possi bl e to acconmopdate at | east sonme of the vacuum
pressure generated within the container. Al such
prior art, however, provides for flat or inwardly
inclined, or recessed base surfaces. These have been
nodi fied to be susceptible to as nuch rd
WO 200Ut i on as possi bl e. As the base reé?%%aﬁﬁghgﬂp
the force, it is drawn-4nto a nore inclined position
than prior to having vacuum force applied. 10.
Unf ort un n '
containgy EAIED O NEN e S Bl RS B it oter
regionsdn laljovhiat #s mn«zﬁ inviasy u@eweqoa@lfé@ tq gpcerpracdate A epel some of

 the vacliih BR& RO gdHerdiduSnithR R dohi@mer, Therefore, vertically

oriented vacuum panels are able to react to force nore
easily than a panel placed in the base. Further,
All suchhgibe a'rts hewdvel, provides Sorr faace iowadly anclindda ot e=casssdrivhse he
surface%éfi&sgr 7Y Cb%eﬁ) Tofin& %Bﬁ:&%épnﬁ@ 1 s th{th fﬁnlqer"mérd

uate vacuu ensat 1 on can onl be
deflection ¢ @oasiblaryAp Iﬂ“@obaﬁ@ ragéant Yiglda foytbey fqr@n {t dydrowp {nierP BRI s

mcllneooﬁéﬁﬁlo@thaﬁH*R)ﬂm%hgbadl%%rwlaﬂfecﬂ he circunferential

area of a container, typically 60% of the
aval | abl e area. Even wit h such substanti al

. Unfortudétstp,l m@anthedbrwgendra‘ted Liydeo vanned pplhleagivdinaltyyan/tbe |

base reg p)ﬁ i &i?y l‘cf;a%}{wﬁ'f Jng&gédr:ﬁﬁhftﬂéﬁé\}aﬁé dRdEN AR MOtk

e vacuum force.. The. li UI d
Therefomvewr@i@ rigrded ua@w PRfIRIS areyable tossat tfgree E&L%%a&*'\at B
panel pw%e@fn {HE BEBEM FRFRST SHER is a \&W&L@féé&éfﬁa eedlbine hrotmn/\MEd
ative ssure eg s
clmume?EfﬁJr?F 8?'3@"‘3853%1"? 45 |e\'? ﬁjcr{ér}a Eforg %Eé&h&?l H&ﬁum
compersatidra¢anamiyt e dnbev@rbyammmctmlbmﬁ'ée%mw@ Parzak w@r Be
substarﬁ%l ﬁ% Riife FRURMSTial Wil Sred 'Eﬁlalc%ﬁtaiﬁé}a%lcélﬁ' gved dr ihe
y the generating. vacuumforce.” Thé nore
avallab i¥93 cult the structure is to deflect inwardly, the

more vacuum force will be generated. In prior art, a
bst ant | al
Even R n?slé n%u:bat Htaa'ir%ﬁ Eltac%%eny F %maé@ oﬁérltéd %‘fe%\sl ergg?*ep ﬁgge

containainiequires furtherrstrengthaning tapreven @ﬁgrwretmdﬁrgthe YacHYn fagoe..
pr ovided in horizontal, or transverse, oriéentation at

The li aDeiARs dero E9 IR Eéq‘??é’ Baised Al e B b,
Vacuurlf pavdiegtgiect ttewdpe thissmegativie aresistre) to ai depes desbdningttoe Y@UUW‘I de
force, {)ﬁ réffécﬂ\aah(l\él%%ﬁhgné GRERENSRtIneN td Pétf%ﬂr' %@coﬁﬁqﬂd&bcﬁé | $HAndrO

base regl on one base regi on

volumeogff epntentger howaven, s swelleR cbang: 'éd“e‘dc'arﬁﬁfﬁéﬂ g SeREAEEde
vacuurrdes . Tlﬁthore%ﬁfrduﬁ%‘et ﬁn.fcﬁ!lréc B Geflct RRbtly! he mod eacabmt he

AU, SRR, S DB i

containexgeicihis ekt tcadistarbthe sotleiﬂitsha’DE) uniess adgrge.cEnhular strengthenmg
ring is provided in horizontal, or transverse, orientation at least a 1/3 of the distance from
an end to the container. | -
Considering this, it has become accepted knowledge to bslieve that it is impossible to
provide for full vacuum compénsation through modification to the end-wall or base region
alone. The base region offers very little surface area, comparéd to the side walls, and

_ reacts to force at half the rate of the side walls.
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vacuum conpensati on to be generated through the base
area. Further, even if the base region could provide
for enough flexure to accommodate all |iquid shrinkage
within the container, there would be a significant
vacuun1force present, and significant stress on the 5
ase standlng ring. This would place f

WO2“§”H%W@IIS al so, and to prevent dlStOfH?gﬁﬁzt ghgﬁnoth
sidewal | s mould have tozbe much thicker in materi al
di stribution, be strengthened by ribbing or the like,

Therefglre s Bla&l‘ﬁ%gacbéﬁéa {)&ﬂ&er? ofi %ﬁpe@%ﬂ?ﬁ bdilsBuntto the overa[ld

storti exanp ﬁ‘i‘gﬁ uar e, | nst ea
vacuurmcorep%enoarte be generaind ti"ﬁﬁ’%h the B%S@r?f?ac eineMen i dlag, base
region ROSE ipRvRie tier ¢hoayH Hk8ure Qf hiedonatodeke il gasid ishrinabgeswithin thaat

s g5 AR g A PR bl v

base standing g, Uhsrveuldaplese foveroftivr sidawalisnaism a fo prayent distortion’

the sﬁﬁ:m{d%*uﬁlsi I@ltﬁ% é& b@el%hgrp?thléklaﬁtm Qﬁﬁeﬁah%lsﬁﬁﬁiﬁma%

ass bott esigns wth snoath si-

strengibEneplaby 6o ondhp Hey Ferke Placefl Jinits SHEBSH PN awaaﬁ'eftm |

mechatios \distorion T ea&mble @8 sdafcaingéadidieirculzgse regi on wit hout
requiring positioning of vertically oriented vacuum
panels on the snooth sidewalls. This is suggested by

For thig taabirmit ey noblogen ipgesibls tauetavid seipine designsde plegiedhat dengthe

have tgf dapbn@rah vagidny E‘iréisﬁﬁé?\éiedﬁ’étufaw or%nféh @i thé )ﬁ“dév’iéﬂ/arhﬁﬂrw
., and recessed se rﬁ_‘%ql on rovi.de

A FAcHTBIP HaYRPEETR DR 4EROR, B sTHeTRieS Bl deim st o fie

same dsardinlass ®otl detighs Witts®thotresitbvialie st at ed per cent age
areas required for efficiency are not considered by
the present  applicant to provide a viable solution to

US Pat f,6953%[Sivers)| drime tot providecion ful veguwumronparsatiqnagroysh the

base réﬁ&@%h&@%du@m@%gf&%aﬁtvehiaau? diented Qﬁéuﬁrhﬂ yarélsadn hase

smoot il g gyt o e fesiarBS el i S Ructic

in the prioouit,d SilversouroNides & @ slightlp inpa@rdheddmed, argl rawﬁeﬂ bagé mmgion
to pro@dg#uﬂp{érql%é{@ ni rt$n%arvbﬁmlhﬁ&e¥ﬁtwu%@®@ﬁltﬁe teshrigtBl S

rovi d se region_to be strengthened by

disclosgsb apFHRGSIRLES PRIOYTRI SHERATSD o7 RCIDTCY GFRNG SPTRIRIEY |

the pre@érﬂ%ﬁpf&:&t&ﬁﬁb\ﬁde dVAanRluliciOtoWmetiasl out war d movenent
inwardly inclined or flat portion when a -

heated liquid . builds up initial. internal pressure in
In factaflexyre imthal base elglon ds racagniseisce @eatestima horizomtallydlat base

region, rH %sle?rgzlﬁgfs@ﬁ ﬁétep\ﬂﬁgnsbéh 1{119 Bas%t HaH GhiH W8 erV.FF bédharil f&ihd

'serve to rengt hen the ion, Wil this y
to be upgblp i, Prauide ey YRR CP’HP%’PB*E’P VGl slgR Ay e
orientell@s&@RMAnEle applied to it, the ribs conversely further
reduce flexibility within the base region, and
therefore reduce flexibility. 35 WD 2004/ 028910
Silvers TS PIEAGO B redrsoregion to be strengthened by ¢oupling it to the standing

ring of the container, in order to assist preventing unwanted outward movement of the
inwardly inclined or flat portion when a heated fiquid builds up initial interna! -press'y_re ina_
newly filled and capped containier . This coupling is achieved by rib siructures, 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 flexibility within

the base region, and therefore reduce flexibility.
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It is believed by the present applicant that the
specific "ribbed nethod proposed by silvers could
only provide for approxi mately 35% of the vacuum
conpensation that is required, as the nodified
end-wal |l is not considered capable of sufficient
rd flexure to fully account for t '
woz“%‘??%ﬁq(age that would occur. Therefore a é}%izgug)a&mo
mai nt enance of vacuum 54pressure i's expected to
occur.. Containers enploylng such base structure

It is beib\RE Bf o6 %re%éht'abphcérﬁ GHat #he sﬁéc‘ﬂ rnfo?émmbthba! biskesal ags;ﬂrérst he
one he

coukd SLEIRE OBl eI R YRR S PRt b SRS
the mddifies erid-weatlibhe chresgiered egpable,of sufficnt wardtiiaxune @lfdlp acmduices

for mérﬂ;@ deéht.hk% Wfa¥mBEldtJE&rV%%ﬂ}&ggﬂgﬁhﬁﬁﬁfn&ﬂ?rﬁgrb'f G¥&m 10

Invention relates to a cont al ner
pressummls@quc@dao gesie| Gpnfainers gmployiey Fenh-Hepe struckusm thafefrss still

requ.réia hmﬁ#ckeﬂmg ;ar tHeNficRivaIRt benad tk@l@'doﬁ@tHeCt{ésé/‘@g% L3213
sSpecCl-1.1 ca
veconeh Rk et Pl reeth £ RS ORI gt al Wi n

turn a!ﬁ'dmdd%@é’ the pEiciehdyoithe sacubma ckgpensatide achievedesi gn of
hot-fill .containers and the problems with 15 such
desi gns whi ch were overcome or at |east ameljorated

The presaat fuatiom relftasdp Gl soniainer witehris,devetopraent iobihe hptfill he
contan?ﬁ-drf%ﬁﬁ,‘é‘l ith bt@ralgtérﬁﬁtlo?aisa@ﬂlcat[mwd 0ea B2 A (e rPOTaspe@icatiorg e d

. a ad a sSups ntl a I Ng vacuum
which ﬁ‘?ﬁ[é?an?fb? Hcgrﬁoraéagﬁrexg g '?’/ %ﬁ'@ Véhg%,a%ifopgﬂ? ed gv acuum

panel 20 .portioh included an initiator portion and a

. The P@P%E:ﬁ&g@r?ﬁéck&ﬂuﬁﬁ@ 'tl‘fetHeQSﬁ"Sﬁ‘r Hol- ﬁlb’coﬁﬁﬁb&ta‘ﬁg tl*éedr&%ms with

expande romthe col | apsed state. Further ESCTIRFd

such #ﬂgl}sr\"é’mb@?f%%‘@&i%e@éﬁ"i lgst preeliorated bydthe, desig displogaddn the

PCTsM&ﬁdﬂmmpanels at various positions along the
container wall. 25 A problem exists when |ocating such
a panel in the end-wall or base regi on, whereby

In the ACdbsrerifisetiony semi-d@dsedanesavpsi proyiged tb\ahmd aééb,staﬂﬂ@llv

vemcam)mufgarac@n@ YRl pfbk@nt heuch GNirahNEBely |oﬂé\ﬂéd vsbuiia | gadtelt 0

e cont ai per tou
portion G4 S ket FRRAN 65 = CGTEhASVOR AR BEAA I e
expandadifiotnsheduoliapsad stbiezi ng a transverse panel in the base
end-wal |l due to the potential for shock deflection of
the inverted panel when a full and capped container is
Furthegiesgiiped in trhPGT arepifiertionis therindsionaf Hieryasuupi Rapels sierigisd
posrtwhm&fglﬂﬁédﬁﬁﬁmmll s that is dropped directly onits
side. The shock deflection of the sidewalls causes a
shock-wave of internal 35 pressure that acts on the
A proieametists when faating caisles panglriothedendawall | or besd regionavieoety

stabiiitf8y 58 ShhSamidey AR ED2BRES nBCheNZP IR A Re cantainer

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

stands on,

A further problem exists when utilizing a fransverse panel in the base end-walf due to the
potential for shock 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
pressure that acts on the panel.- In such cases improved panel configurations are desired
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that further prevent panel roll-out, or initiator
region configurations utilized that optim ze for
resi stance to such reversion displacenent. 5 10 15
bjects O The Invention In view of the above, it is
an object of one preferred enbodi nent of the present
tion to provide a plastic contai re
wozmHgéﬁﬁg a transversely oriented pressu#gﬁgg%gﬁﬁﬁﬁﬁlts
| ower portion that can provide for renmoval of vacuum
pressure such that there is substantially no

that fuﬁn%iwe%rm rfe%ﬁ-eut%rﬁrhﬁdfbrtrég%n%emgaﬂam utillzbd {het ptifnkes tdaer
| ect o oneﬂ%re err enbodi ment of the present

'eS'Staf‘?ﬁft@ﬁ't'qhdﬁ’efsé?” cont ai ner which has a
transversely oriented pressure panel that is decoupl ed

Ob.ecaogg;[gegreer Eromthe adj oi ning wall such that greater
gi tudi nal novenent can be achieved. It
is afurther object of one preferred enbodi ment of the

In wemp&f?ﬁeeggwé r{\{se{ﬂ'f érl:i Bioong LA eh@bdifent Q;P{HE %l'e%@r‘t ifventlRave

NsSver se ented pressure panel I's
to prowdmnlqﬂ!fyccmayﬁr steisiyre kavigg aﬁa&%\'?m@h O%W&f%srﬁ%fe SRt
lower bbrﬂ&h @fat the phdviiel fof GeHheviN of vAivh i gessatsi arh thatciheiehiat ‘a
with a greater standing

SUbStaPVE\\qlbn%rlemF'B'(';? 90[5?% VH{]'"n tfl%%on%ﬁﬁa the pressure panel is 20

substantially protected fromtop |oad force applied to

Itis a gd?ﬁe.ccswcﬁ%m , o%ﬂré%ﬂerﬁ&'&ﬂ%ﬁ@bf%e pr@h&'ﬁ rivBidioh @@pmb.ae kS a

one preferred enbqdinment of
containgr whigh bas ﬁwéﬁﬁﬁ'%ﬂ‘v qr@nfﬁii BiFsHHEe F%’P' et 's HepgpRigryg 2 {di5ree
from the ABOMIRG SRl YsuH e ighshtep rimeadiraad fragitidinab wiongmemh can be
achie ggltlator portion which may utilize 25 essentially the
me angle as the control portion, such that greater
renmoval -of vacuum pressure can be obtai ned and such

ltis a ﬁJHﬁ@r oﬂé& 3t &fe Hr&@r're?it éhﬁlfo@m’feﬁt @%Ws@ntdﬁfehﬁﬁlttb Qlfdawﬁélfbr al SO
be obtai ned. ther and alte @ Jveag(mlg Io oa

containgy IRAVE & el PR prosrrs PR B e b 95

positio® Bb@e tie stamding ring afcthealfirsd comtetiniey ednfigurationt ssiciathal 2pew base

region gf‘a%eg %\iitr'n Q?n olr?l(a d\q%kﬁq oﬁo&%ﬁf\t%eac bt (€ € pressure gmmr y

one aspec of
substaptjady emweﬁ\f@m tog rloadhierce ﬁpﬁ"ﬁgr"e\i'i‘%é‘d‘ AHneE SHIRg FRAMEEER)i ng
distribudion.35 | ongi tudi nal - axi's, an upper portion having an -
opening into said container, a body portion extending
fromsaid upper portion to a lower portion, said | oner
lt is a fprthet Digett dimpk pokfangd @mbadiment WDhe OE4¢NY P@Etion to provide for an

improvgﬁér{é@%érg%a &Q}ssure panel having an initiator portion which may viilize

‘essentially the same angle as the control portion, such that greater removal of vacuum

pressure can be obtained and such that greater resistance o outward deflection can also
be obtained.

A further and alternative object of the present invention in all ifs embodiments, all the

_ objects to be read disjunctively, is to at least provide the public with a useful choice,

Summary Of The Invention'

According to one aspect of the present invention there is provided a container h'aving' a
longitudinal axis, an upper portion having an opening into said container, a body portion

. extending from said upper portion to a lower portion, said lower portion including a base,
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6 said base closing off an end of said container, said
contai ner having at |east, one substantially
transversely oriented pressure panel portion | ocated
in said |lower portion, said pressure panel portion
bei ng capabl e of folding fromone |ongitudinally
inclined position to an inverted posi

wozm%@ @nsate for a change of pressure |ﬁEE§%ﬁba??ﬁ?n t he
5 container. Accordinggo a further aspect of the
present invention a container has a |ongitudinal axis

said b%gdclé?sir@a&fa Ian ang U@tsalh%ﬁfamepesaﬁjuaﬁﬁaﬂﬁf ihalihgy at Ieast one

ransver se ori ented VaCU ane ortl %
aubsterefbHEERYerel cSaies Besre BaTPIREL BrAHL PO BT e ng

said préé&%ﬂ-i Bhhel Portirebdingy Edpable tad féldlngnframl mglnnglﬁddlnﬁlhlllgc!med

: Posrtrorbts 7B gwgrge(dgsgg i tggogé?%ﬂsgart]e fop%( gﬁa‘i'lgscs!fﬂafe}gt{lr% gﬂ Wlthln ’Lhe

containehe contai ner follow ng cooling of a liquid Wi t h| n the
container after it has been capped such that |ess
force is exerted on the internal

R R S e
and a PdseSarY atl léﬁéeme Q.ihstanﬂhmntrmsnmemamnwdl\@n@m pahichabriieni s,

IOCaiEdcﬂﬂCgI%ﬁ% saig %@s‘la aal vac%ﬁr?ll p%haf%)ﬂgn %EE%%Hﬁ‘pt@oniq’um% 3 ¢bid

transversely
from a ngitxinelty indinedpesiicartelan we@s@wﬂlet@tceﬂlpwsm B 3 Fegise

of pres%%?? bdé'%%ag&h‘g‘ grlxeg éb\ﬂ}tgglﬁﬁﬁ!lovgﬁeéoowr?ladﬁmﬁ withih g @Jhtalnenge
atr 1t bowtoapord PRI O RE L aIar ) T T R PAERE Fl
containk® an inverted position to conpensate for a 20 change

of pressure induced within the container. Preferably

i n one enbodi nent the vacuum panel portlongﬁag i ncl ude
Accordiag td aiurthes aenect<d theipiasent ifyantiog acaMeipg|nag & ongiifinalayjsy

side walNhdd 294 SQfig! orid! éndi Sdidd @oﬁtﬂﬁerffﬂbfdg agsinpef substastillyl
- contr ol ect|

: 5P
BT R PRy I8 SBIRL  ofe
wall bypoddcbapling v Pﬁrigetstnmtlb@,cb}!!dp@munbpﬂfﬁmpfﬁoﬁ heing &Hani?de'a Ushi ch

to fold %rhoavﬁrr#t%?éﬂ)( ﬁ@lﬁ'ﬁ@& phdA s aﬁﬂﬁe itlon toQupbridicvel a

ressure panel referably in one
changeeqmwmﬁﬂu@h‘@'t%@%ﬁ’ﬁ 3B8el portion has no
. Strengthening ri bs to 30.restrain substanti al

F-’refera(!}ﬁélg Igh%rgrgl%mr%@%ﬁn e U Lj:?aﬂgl pdoﬂ%ﬁ rrr%g %ludg LR frRlaaP |s¥ctioﬁ

Ion may 1 nclude
and a dohind! iséxtjors Said inttigtorsection previging fprkfeld'ﬂ@b%fwﬁ &id agﬂt@l@ﬁt'm
CI rcunferential distribution of fol d| ng forces to
rovide for increased control ov h el
Preferdhiy it s T BTEDH ORI BT PR ool S
with thiCoodp poibn bid B &fveenarsa gvhichvalowse tbr restatar inwagd ehe upward
tongnu&natgnor\}grlnerﬁ)gﬁhetﬂrgé%ure\ég'&po“ozs;g10 PCT/ NZ20031000220 7

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

restrain substantial longitundinal movement and inversion.

Preferably in one embodiment the vacuum panel portion may include fiuting 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 te another and
to assist in preventing unwanted return to the original position.
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Preferably in one enbodi nent after folding, the

contai ner standing support is provided by a |ower

part of the container sidewall that provides a

repl acenent contai ner standing support. 5 According

to a further aspect of the invention a nethod of

conpensating for a change jr, pressur ai ner
Wozmﬁ@q%@flned in any one of the precedlngﬁ:{er|hiiﬁzﬁﬁ:"Iﬂtﬁlﬂ!b

par agraphs is providedyin which said nmethod includes

applying a force to the or each said panel portion to

PreferdAMA 8né @r'ngocf rantl bfkg fdldihgoﬂﬁ ld:bntalﬂl@r shPERg Sigpert isQorévidedrdyh e r

aspe t hi r ovi
2 lowe SR 8 oIS P A R e BSPIORRE PR TG
support.ef erence to any one of the enbodi nents of the
acconmpanyi ng drawi ngs. Further aspects of the
i nvention which should be considered in all its novel
Accordingje etfidrthar #ypect phih deventish appelrehel cpmisriseling rq thatwsi

pressuFEeﬁlcé icBhthiAGY: asBHéﬂﬁéd Pﬁﬁlﬁ»‘}f briét bplhecﬁredaﬂﬁy\ﬂe\'wﬁ pé’@grﬁpr@use

 provicejn wAOh g7ia ZEIE BERGE bR rieion & <Bb it aostPogien e

{o caugersaiglididiogtoioocurt s pre-col | apsed condition; Figure 2:
shows the container of Figure 1 in its coI | apsed
position, 25 Figure 3: shows the base of .Fi gure

Accordigf 1§t  Tertier éﬁ@F‘h@f this; igyangion; theeg, syRroyifiesl B akilh comFpingl o

substartialip bs ﬂwemgde@@ibb@mﬁh fwereﬂaegu lafly bhe shiawerbodimats ohihat h
the base of the container of Figure 1 30

accomBaé"P‘Wgaav& Papsing. Figure 6: shows the base of Figure
1 before collapsing; Figure 7: shows the base of -

Furthef é%HEt? oftnb ?tjlvjeﬁli% Rich %hJJLﬁdJEé @&suden%@ i LD SovBRaspSiOWR 2

ss-sectional view of a hot-fill container according
become gpRareriireD Bisdallowiae $esciREPPNZ2003/ 000220 8 al ternative
enbodi ment of the invention in its pre-collapsed

Brief ondi Jon'f i‘g re 8b: shows a cross-sectional view of
M—Mgmm in Figures 8b and 9 through Iine

CGC

Figure 1: shows a cross-sectional view of a hotill container according to
one possible embodiment of the invention in its pre-collapsed
condition;

Fig‘ ure 2: shows the container of Figure 1 in its collapsed position;

Figure 3: shows the base of Figure 1 hefore collapsing;
Figure 4: shows the base of Figure 2 following cotapsing;

Figure 5: shows an undemeath view of the base of the container of Figure 1
before collapsing.

Figure 6: shows the base of Figure 1 before collapsing;
Figure 7: shows the base of Figure 2 following collapsing;

_Elgure 8a; shows a cross-sectional view of a hot-fill container accordingtoan



10

15

20

25

30

35

Figure 9: shows an underneath view of the base of the
container of Figures 8a and 8b and Figure 10 before
col l apsing 10 15 Figure 10: shows a cross-sectional

vi ew of the container showmn in Fig 9 through |ine D-D
Fi gures 1lla-d: show cross-sectional views of the
contai ner according to an alter nativepcerm%agl np of

WO 2004928910y ent i on i ncorporating a pusher to  pfovidé panel

folding Figures 12a-d: ghow cross-sectional views of
the contai ner according to a further alternative

enbodi ment’ | hORf 1RE GhBRTAT Nl PrdbtiiBidedt O
provi de par?g%ﬁétg%d%nﬁ%ﬁl O Figure 13: shgms tebrr1e ba'ggg of
an al t er nacPRAioBiThodi nent of the invention before

col | apsing; Figure 14: shows the base of Figure 13

ring, the jnitial stages of |1 apsing, 25 Ei gur
Hiing et 10 shere S 3oaP o0 48 S8 P saRE g o o ophde 8
cont ai ner shd9through MegC-C9 i ncl udi ng outwardly
projecting fluting; 30 35 Figure 15c: shows an
underneath view of the base of the container ?f_
Higure8s 1 showgran undemeath view ot the Baseh theentaiagridf 519uief nes
t hrough | i Rgsndsiand@n@reFtofbefdré @laRINg5d: shows a
per spective view of the base of the container of
Fi gures 15a-c; WO 2004/028910 9 PCT/ NZ2003/ 000220
Hiiguye 48 16 ahoveshawsosarseitioml wismnolothe opigingrashawp ipiFig o
Figure 16cyageandipg to an alternative enmbodi ment
i ncl udi ng inmarJ y projecting fluting through Line
[-1; -

Figures 11a-d: show cross-sectional views of the container according to an
alternative embodiment of the invention incorporating a pusher to

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 to

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 initial stages of collapsing:

Figures 15a-b: show side and cross-sectional views of the container shown in Fig
9 including outwardly projecting fluting;

~ Figure 15¢:  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;
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5 Figure 16b: shows a cross-sectional view of the base
of the container of Figure 16c through Line J-J; 10
Figure 16c¢c: shows an underneath view of the base of
the container of Figures 16a and 16b with dotted
contour section lines through lines GG and HH,

WOZOF Juye 16d: shows a perspective view Off éﬁﬁﬂ‘gﬁ&ﬁzﬂof

€ cont ai ner of Fi gures 16a-c; 15 20 Fi gures
17a-d: show side, si-de perspective end perspective
and end views respectively of the container of
Frigures 364k 5 shbwgasigs vibBaof cr coptaingr si beure fide @ccording to an
perspective I%%}gl PEhERGEI: Viciadsh SRFardl € WRiectin ﬂutlng
respectrvel Ehe"cont ai ner ot Fi gur és 1!3 Se
Descri pt i ohreighringfldr red Enbodi ments The fol | owi ng
description of preferred enbodi nents is nerely

exenpl ary in nature,
e 1ok o Pom-ssrionp vy eed Sind AnBREEH Figte
di scussed algothegugh dinad-donmodat e vacuum f or ces durr ng
cooling of the contents within a heat set cont ai ner,
contai ners have typically been provided w t
oflouedem shewesrsundemaria Viewsy thedesraoldng ?"&%‘fﬁ’ Sff‘g”res
optim zed br%§%n9%|§ Wi dottbl @oMamueatiqpdined rabgh tnam G-G

. inwardly, g t he base deforns upwardly, under the
i nfl uence @tHE vacuum forces. This 3.0 prevents
unwant ed’ distortion el sewhere in the container.

t SUkd emthdr bioFigures

i"PiV\ﬁ,\é%% Qﬂaﬁ%g#’%rsg%{wéﬁ%ﬁupgﬁga? and base ner. e?y
provi de a "@itt ably resistant structure against that
force. The nore resistant the structure the
nore. vacuum force wll be present. Additionally, end
users can feel the vacuum panels when holding the
CPigliis 1¢a-g: sheb 4@, 20B4pISBIie. F0d RETPREtYD RA of%f@z%ws

Typi cal l'y tomggonrpgﬁg%f tiRecHmt ai ners will be
filled w t%sﬁ%ﬁ%{a& ['1quid elmd thgeur?r capped

ed

Figures 18a-d: show side, side perspective, end perspective and end views
respectively of the container of Figures 16.

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 still . .

subjected to internal vacuum force. The paneis’ and base merely provide a suitably
resistant structure against that force. The more resistant the siructure the more.vacuum
force will be present. Additionally, end users can fesl the vacuum panels when holding

the containers.
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bef ore being subjected to a cold water spray resulting
in the formation of a vacuumw thin the container
whi ch the container structure needs to be able to cope
with. The present invention relates to hot-fill
containers and a structure that provides for the
wo oot Aantial - renoval or substantial negafiARsRhozpacuum
pressure. This allows nuch greater design freedom and
Ilght wei ghting opportunbties as there is no | onger
any requirenent for the structure to be resistant to.
TypiceigGtia woiting prst thiicotaingsivil betilel wilhsehartighaandiabh yapped

befor%he?ﬁgg&[peétg?to \?z%t%ﬁérpra\y]rgsu@ﬁgm%%‘?& & ‘%é%%?"mf i

roposa
the cerdainen which thed@@ta@ms shigltee predp thtn afv!@ taneane. WIfFuTitehmesent

.nvenmﬁwetafé@n@mbt-fmfcohﬁﬁle&oatndfé ktrucﬁp@tr@t Bvidd fot e Rlsdtantial
eci ficat has positioned out vvardl i ncli ned

rer'm\g: B supsiRd ?%9@'{‘;}‘ \i"@ﬁ‘t”éareﬁsé‘ﬁluh*?$ ¢h \QERSPT (R gD
freeddnowed lighbweiplating abpdriuntideasthdie isvab |Ionge’rdar1§/ hequirement darthe

structﬁi‘g m Q?&gntrtg géc%[tm f&r@t?sttm& \:Po%ﬁ Ige%sé llglgch%ﬂl%ﬂg dﬂ?olﬁ t}l?

Comain%rrrow in di amater and does not all ow for a. good Y
st andl ng ring support. Additionally, there is

# mhGioF apezrlin i e e HRa o Plinerbreal o ol Batinern

designsdaed begnguttibrevatdower  si dewal | . Thi s decoupling
structure provides for a |larger range of |ongitudi nal
venent 20 of the vacuum panel than would occur if

Fuﬁhqr Hevetpaﬁfent Gdke besdip icentaipyy of the RETeparifieation asagsitioned a1 bs
outwafd@fmtﬂtmdarangb@seﬁﬁ stenell viduamaRe8 welweBg tHetIswidpdfien of

d id t
e S oo Hh R b BEEDL s PSR e ©
stabllltynnsqfaatae theploaseiregiort is vetygnactow imdiardétyr amickoeswelr allby forEhe
good gﬁﬁt%bo lih guﬁﬂoft u Ck&tﬁtﬁm&ll}e ’El‘fél;'eo gse pere%'lyd ﬁé\nﬁé?f a | Reofed

[ ection I nit

sffumf"h H\aba@‘éﬁe%\b@ﬁ% it &9 fhﬁﬁwcﬁ%@ﬂ thaa?wwazé and the lower
sidewdlio IS disdbuiihd Ytruphey provige fb:tueiaq@éaemgm@‘llc)hgmﬁn&amd\}eyhem

of the \:zﬂ:ﬁh% :@?rgel H\%ﬁ I\IJDLIB th: u‘? ﬂ’?tpe aﬂgl r\{{ %%”dgh @epsg e wag %Q/’ Ew%y 1;1ol d

o't h
ribs for éxamn!e« eot'!% Stdﬁ @f |ﬂm decat:pllnmg@ctqm) gimainsredjstent the sidgwall,

allomrﬁ;j' tﬂ@\ﬁﬁ’dolslté Sigd Bﬁhefceaﬁxpmgmt@&h@%otaeeﬂtqu@ﬁ irfitRkd? Poder 19

th ac e._portion
bend iRgaily S FRvadV] JHE Heciilng et dts dierora hipvichs B iragpased
defleciipn ndf athe émitiat@ Opdriont taltnwmgakxcﬂehedpmmamepbbt thenpdnel ﬂ&rtson

orgtu AR i, A RISk outvficn FERRE dobford hatihd e 012

vacuum pane
portioradeld IR fRIEtNEh ognel suEAitss fEsk LPWATHY reletive e inliah base
positioh RS o s@éi\)éﬂfﬁ fheRfore &%}é&ieﬁ 36 lower t@)t:emuﬂﬂgl slicAShveRRN.

purngy BRHHHTY 06 tad Bt & RS EheRHOs s oy i the

contaiemmedi ately agai nst the panel in order to apply

30

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 at least two important advantages.

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

‘r_r_sec':hanit;al force can now be prqvide_c! _immediqte[y againgtthe panel in order to apply
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WO 2004/ 028910 PCT/ NZ2003/ 000220 11 inverting force.
This allows nmuch greater control over the action,
whi ch may for exanple be applied by a nechani cal
pusher, which would engage with the contai ner base in
resetting the container shape. This allows increased
wozo?@%ﬁ?ﬂq options for the initiator portp@inzaeenasl Y,
€ transversely oriented vacuum panel is effectively
conpletely renoved fronm view as it is forced froman
outward position to an inward position. This nmeans

invertirig ¥ofce | P3¢ ﬂlowéﬁﬁcm@'eé‘tblséoh ré) oG@Sthegébtlif)rﬁ alhlth ey e sxgnple -

nposed on e
be el o BPIEROR ATRIe W B sidaek Wire e B Biea o
resetting theesptiiainedstiaber effntar sllows trecremagddesiah priions fon tos inttiater
S|de wal | of the present invention could have no
Structural features and the container could, if
required, replicate a clear wall glass container.

port:

: Seconéﬂ: L %EﬁeY&lyYOneﬁéd {degur paﬂél |s|eff51@ivély tdrh ;ﬁetéw rdﬁﬁbvdcaﬁw m

o e R e B ALt TSk
are no\MstHdeeblgh apra Hebiy impdsed on the Wlm@pn Ofatba @nfe fV\@H Qietbe

contalnaelr r HSgd: tu mggrgo%tg QQ&uuH églnﬁgr%%%f&lg ehsreq&éd %&o:@ B

be obt ai ned.

portioncd mme.wqa@ of the m@eru werpﬂowp%gawp stfhféura%{ﬁaéwef amb E one
contasrﬁz\' %&Jt@ﬁ%’quh&:ﬂ %dléé{l’é Q@iehrywéﬂ@ldsh abnidifieer Alternatively, asahdract

T e o e A

or shaﬁe e riow tishutiize rvithbuateelyad ot integtity weginet versipa fproes found | 1n

s E y 20 adjacent the decoupling structure.
other urt er?&{iy gai ning greater control over, the

inverting notion and forces, it is possible to allow
Such é%nbéﬂviei AoWs fR0d in.idénstﬁr@lr@h'mgetotdeeoksmm sTeedewoging as

structufﬁ grﬁyug%s fh%{qte %%ﬁ%! it btaI s errﬁssp?elcgg Y&ﬂlinﬂEii;) gbc{hgta{ﬂgr@ N pbune

1 on an eased resistance
contact betaery ang Bant of/tbe spamﬁh obeterdibdantes hese griian wiibietcpgact

surfacg%falﬁ\ﬁl ri A‘ QtchBind h‘lﬁg 3€ PSR Dbyt tha VibvierSsiddwall Umiediately
exanple only, and in a diagrammatic

adjaceet(taggecg@%eqﬁwgmrev, ew, a container in the formof a
bottle. This is referenced generally by arrow 10 Wit h

Further )PS{ ecaghﬁﬁl e?{?-:? 5orf? Qf Nepﬁlle]n%!eﬁlﬂéi n@tl&Lgﬁ ﬂé@gé 1tgts Qsls:lble tod

ower ort e sid
allow mfnmmmort@atorﬁhl@g@e metﬁf@n azgie as e é°fl§f<5’hl?°&ti°|”ie (hig gllayys) |

for mc?éégéd: %Iurb{e Qﬁplb&eﬂi@nﬂﬂ&ﬂn@ Eifvekdi AN yicrebdcidatabistapdeatst anys
rial c\é@l caIIy this will be polyethyl ene
’e"ers'P%P%mﬁt?ﬁP%&"@i? 35 The base 2 is shown provided

with a plurality of r ei nf or ci ng ribs 3 so as to form
Refern%‘?o thé( Qtj:cgl"i’ibanying drawings, Figure 1 shows, by way of example only,_and in
a diagrammatic cross sectional view, a container in the form of a bottle. This is
referenced generally by arrow 10 with a typical neck portion 12 and a side wall 9
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 will be polyethylene terephthalate (PET).

The base 2 Is shown provided with a plurality of reinforcing ribs 3 so as to form the fypical
“champagne” base although this is merely by way of example only.
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"chanpagne" base al though this is nerely by way of
exanpl e only. WD 2004/ 028910 PCT/ Nz2003/000220 12 5 In
Figure 1 the |lower side wall portion 11, which
operates as a pressure panel, is shown in its
unfol ded position so that a ring or annular portion 6
[ itioned above the | evel of the e
wom%%g%ﬁg which is form ng the standing IFﬁgkgﬁkﬁﬁ%%grt 4
for the container 10. I@ Figure 2 the |ower side wal
portion 11 is shown haV|ng folded inwardly so that the
ring or annular portlon |s p03|t|oned bel ow t he

| evel of the bottom f e 2 and ?91 neﬁé\nhr\%l he
In Figuresfithe doyyer iy w3l F’H&“’B é’P?ra 8?3 ? RES2LRPE 9
its unfdi@edaeitic sotthet & riag orrnilagporiond impositiohdd dbevestbe fevel of the

botto m{) OE\ &'tel cul ALl L ﬂaanng H‘re%ﬁpginﬁﬁ% & su,ﬁ Firdtedortair@fiacent

ng or annu por the may be an 1 nstep
or recess 8 and decoupling structure 13, in this case

In Flgt.?eo ‘Ié %ﬁ&ﬁégﬁgg}n@};pcﬁdw 1 1§‘§’rfb\nfnllﬁhﬁ%ford@& mamfmf/ﬂa;l todt tiaf ringr
or annyr BPEETLF o a?sg'amég&wﬂﬁﬁﬁfﬁ?ﬁﬁ@ dsfob i Sie Bire' 2 s

forming the thal Bandinging calumpert fohthe lcomainek-19. Many ot her
configurations for the decoupling structure 13 are 15
envi si oned, however. Referri n now part i Ccﬁl ar |

To asgst 4 s eccmring, I9ad el be sgeR ﬁamw gﬂ%ﬁgﬁ%ﬁhé APy fmrffég'atg'vl s

ad;aceﬁhﬁé‘\'ﬁng &%ﬁl.i%‘lbdﬁidn B¥herdMalp Bé tammma@ Biikeadss Bantlidecoupiingof
de wa

o T e R i e
the bassrpmtiinn® ot effastivéin eomgletaiy disnpnaaaw@‘rm ’Q:e botiere icbiie Eoripneth
and a%ﬂé [ﬂ% lfﬁ@rp] dof\ﬂahgp Sth@roédnﬁﬁﬁétﬂﬁs ??JT' tHe BB UplifPstRfifd PH are

| ongl tudi nal I y-directed col | apsing
envisiongd, d"éwﬁ@fore the rest of the collapsing or folding
section. The base 2 is shown provided within the

. bas |
Refemtgé %B\g r%ﬁmﬁt@qg&tt? %ﬁﬂ'%oé; gr{ l:'éagg oﬁ‘?ﬂh\'\ﬂ s?rglld(gﬁelnln? k?f’?)s %h@ slﬁvanSt
surroundedey Sheobptiom anhdarfrttigh g optiaside walh © 454 b‘@u aalﬂélar WUFWBt he

13, Tﬁ%b&tﬂoﬁh@ﬁtoﬁ% td %wila lr'l ﬁusapaﬁié[llfaf é}hbd@ﬁ?ridnt lehémgfunqmmtbr

portiorg é'cw?h @hfovm% oAt vaf the calepve o d}!ﬁ@i’% 56‘335 n\ﬁ'ql ?'@'%‘@% |*§%s ed
longituGlinaltyeliredtar callagint Harcobéfers tpeestrb thercolidpsing er folsingsattion.
The béé? gtié dsqlrde:l' gfro9 lod \Mﬁurﬁhgﬁg\’:\@ lbhsegstén%m% 'ﬂ@%@ erﬁbﬂ vl 5the WY |

annu [ ow ng
suppo@m:t@péqrﬂxg cgmtawéoppaﬁrépthﬂnmsron of Yo folgiiaiiele the new
cont ai ner support. To allow for increased evacuation

ssoopisa W v s Pertn d A BPESL R WiRp e BErdrieiFl; ©
more stdeplyngisdvertingaaction Which Al redisd expanding Fing thesolppsesstaianel

control portion 5 is generally set with an angle
varyi ng between 30 35 deqgrees and 45 degrees

Forming g eRGLieamela" g% PRIDBYPORIFD |14 of B sp el GUesTEn s ides

wall s@hding ring or annular portion & which following collapsing of the panel 11 will

provide the new container support.

To allow for increased evacuation of vacuum it will be appreciated that it is preferable to
provide a steep angle to the control portion 5 of the pressure panel 11. As shown in
Figure 6 the panel control portion 5 is generally set with an angle varying between 30
degrees and 45 degrees. It is preferable to ensure an angie is set above 10 degrees at
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WO 2004/ 028910 PCT/ NZ2003/ 000220 13 | east. The
initiator portion 1 may in this enbodi nent have a

| esser angle of perhaps at |east 10 degrees |ess than
the control portion. By way of exanple, it will be
appreci ated that when the panel 11 is inverted by

.wozogﬁﬁgﬁwi cal 5 conpression it wll undef%ﬁﬁaﬁ%gﬂl ar

ange that is double that provided to It the
coni cal control portionys5 is set to 10 degrees it wl|
provi de a panel change equivalent to 20 degrees. At

least. ?f#h%gmﬁatér%iamlnﬁa%}iiﬁ thiRasniRaRTRnf RYEE Ss8arurgle ol @emps at
| nadequat e anpun of _vacuum conpensation In a

least 19slearers leesthadPR cankelPorti9her ef ore it is preferable to
. provide nmuch steeper angles. 10 15 20 Referring to
Figures 6, a VAR P | :
By way g egpo ol e gppeccitelf ek wfih (P BEE 3¢ Bfer B b anica
compressionat il yndangs amanguies chignge Bl igeioudis igbpigegRdciadt ahtie
conicalsdritrofl fMR1dN BN ¥et §°1PHegrdea ViSHilP brotid A garN elafg® BQNGRnDh
. approxi mat el é’ 70 de%r ges. Thde initiator gor%& on. na
20 degrpss Atsicthm oW agele S grTbiaund taarqvideian napgatsie v
vacuuREmBénsatidnen & hdtHitedsmninee f Besfreit isupnaierable torandderaich.
steep#%g - where appropriate as previously, it is envisaged
I'n possi bl e.enbodi nents of this invention the
initiator -portion may be reconfigured so that control

in
a

- Referrig'th iﬁqﬂne%ffe WRUY Gt Pl el &precRfsaiandti thd kontral padiidni 5ty e
oni

. ...C ca reg ahout the base 2. _The initij [ ion 1
nialhCoe o e YA BRVELPY PECA Y 25 aeetosp any e sPk sf
inversipn endatigiegehbhgguol eysproxiudtély A dedneesa iThaindatamrertioamegydn thisuch
orma uniformy inclined panel portion.
exam%%de&rbfa@e%i“ ator portion | may still be configured
to provide the area of |east resistance to inversion,
Referrig @6 rI]ﬂig‘ih?&!rs &l dnlh @pglvhér 1) 8dns reffdience amemischave ibeerx gt
as the contro rti.on I A ;
where Spplopgté 7 aEeVigpIR of eofuash ot rRbatls bR of s
inventientediitirartportipminay ke eronfigured saMatortal Bertion Wevqyidgiiee
essenﬁéapslcorﬁﬂiuﬁug cORGI Sleh RSk Bkl OM t he Wi dest di anet er
ad] acent the decoupling structure 13. In this
enbodi nent the container side walls 9 are 'gl ass-Iike’
The initigtof patidnr Lt tr@rcontrol poréien § biahecemidineniof the raem:ditlsi; tiovnes
will no?nlt lgee%ga} St s |eL SudR th R AG! 1SS ufﬁ‘foﬂ'ﬁl? indfneYgahé alotién.
oun articularly 1T re dto

on a contalner, p

. ulrrea |
However tinitiaterrngrtiom & may stilblze eonfigised ig prayide e area ng&P&F erigRaee v,

to invdlE¥IE \$86h thatSdithaiigh W shareB e Rmeathgast dxent Bethe @Brtiiportion
18, it B Soddes R il Sred aF LSMLLRANShvetson. "in Wi Shrbbcdim@ Cinitiator
portion 1 causes the pressure panel 11 to begin inversion from the widest diameter
adjacent the decoupling siructure 13.

In this embodiment the container side walls 9 are ‘glass-like’ in construction 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, :
structures may be added to the conical portions of the vacuum panel 11 in order to add
further control over the inversion process. For exampie, the conical portion of the vacuum

~panel 11 may be divided into fluted regions. Referring to Figures 8a and 9 especiaily,

panel portions that are convex outwardly, and evenly distributed around the central axis

create regions of greater angular set 19 and regions of lesser angular set 1.8_,__m@_y'pr9vida
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further control over the inversion process. For
exanpl e, the conical portion of the vacuum panel 11
may be divided into fluted regions. Referring to
Figures 8a and 9 especially, 35 panel portions that
are convex outwardly, and evenly distributed around
ntral axis create regions of gr r
WO”@Q@&ﬁ and regions of |esser angul ar Sg@ﬁg%m@ﬁggh@
provi de WO 2004/ 028910 RCT/ NZ2003/ 000220 14 for
greater control over inversion of the panel. Such

for gﬂﬁeﬂs&ﬂrﬁl B\Fe@\éﬂn/@%ﬁmldmﬁ@@an@éﬂ $Lﬁ:ﬁ|g%bﬁaﬁﬁye ploQiddse Hereaban
butl on_of fon?he

of

rsistaie o TR Of DR AL @ BOLTY Fii SHere e nd
inveriddepoeition.ng to Fi gures 15a-c and 17a-d, convex or

-downwardly outwardly pujeutiny flutes are shown.

Concave or inwardly directed fluting .arrangenents are
Referrifiade Fistes sifarand 17ad L8NSk 0H Hownvardiy, puisarely ¥ FOIfCHELCHUERP
aresholvt €s. I'nwardly directed flutes offer less resi stance

~toinitial inverting 10 forces, coupled with increased

resi stance to reverting back out to the original
Concgve i tiiveandly Hinecterihiuingnayangéresntd eteasieo envisionedh i frdditiemty
outwaﬂiﬁﬁ@r%&te?ﬁut&é bl?lwgrgléi %r@%f%;?utés'ﬁfePQE?J%J%h&Qo fn@lfapiﬁ%mr%a

he out war I ned position, but al

forcesp pavgled Mk mfedfrﬁ%ﬁwrlcﬁ@ feverting ba&&ﬁ%é? the\prigingl IPP?{"&T

this wilOBby bé?\@vé iA nid&? tre @gﬂlﬁé d'lagndr BE Itnbsmed:r@emlme el bBing forced
or ,outwar ire s

o 5o P B S SEI WP BBl OATH

outwaidiyvieslined pasitios tqptiadiwardit inglined pesitionp Suetcinwarel or Ratwatdive

directe! rHr ﬁiim | {HMiGHPR iR %0 tn‘%ra':a@é’ e tforkd RegiRiaab uWeh khebe

overconme any ri -strengthgﬂgd and

nt
panel o}l R RBPTREERA ML P MEERNGH qe4on FRIGUBAVE DS P e
sufficiérit o Sidredngd AgnesstipAgitned foanel carainptien thy nst:manmgl a_ﬁdnpn &s,
Yer o I
oo e RS EPRE b S4BiERS 8 4 1By st
reversRp fteethe ioriginat positiog i H‘§§°m@aerds ¢raeped 9&5@0'(9@0 n c av e or

upwar dl y |nvvardly prOJ ectlng flutes are shown, the
6C i IusIratln this

I
Referog s Sgies 1040 507, AR B S Paep Rl bt

shownk-tHet doatoue e db amd Hsof Clgupe 184 Eigstratingailis cadalityZzhregghb trtoh
d convex flutes are also 25 intended within
cnﬁ&%%ﬂ&gﬁgﬁﬂgof the invention. In the enbodi nent as shown
in Figures 1la-d, the container may be bl ow noul ded

FurtheteBodith&ifls &J’nﬁ;‘ﬁ:&hﬁ S48 0ftizing Bothitohda®e bith@hvbixYlutRs are also

rend TV SR L, o 2, Orce, could be imposed
mechani cal pusher 21 introduced 30 through the neck

in the eﬁ'@b@ﬁ’lentad%%h&m EHURRWAKRT e YeohtBin& RS bel low Rb@AG&s withe

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 mechanical pusher 21 introduced

through the neck region and forced downwardly in order to place the panel in the -

-outwardly inclined position priorto 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
bottle and the use of cold water spray creating the vacuum within the filled bottle, a force
could be imposed on the folding pane! 20 such as by means of a mechanical pusher 22 or
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outwardly inclined position prior to use as a vacuum
container for exanple; as shown in Figure 11d. ' In
such an enbodi nent as shown in. Figures 12a-d,
following the filling and capping of the 35 bottle
and the use of cold water spray creating the vacuum
' the filled bottle, a force coul on
WOZO%%%@I di ng panel 20 such as by neans g?ﬁgzzheﬁgﬁozﬁfcal
pusher 22 or WO 2004/ 028910 PCT/ NZ2003/ 000220 15 the
creation of some relative novenent of the bottle base
the crédtbRbi Sb&tetrélatﬂre PioRehenoof thdhmitlei Haes refative toradenchtap the dke &

I [ an
order ttq,]{%éc?%ﬂ?, pafle |25 ﬁ%g? QPOL%% W@ itlhided )ﬁbgh?@ ?cﬂgﬁ?@hﬁly%bhﬁ&l
positiarh énp defpimstiowaiesetwd hnﬁ?tsbaneéaaSﬁﬁf@Fedtpaort?m%?@?fbﬂ ‘B%/
panel?a fou? @Pémo%@d w%ﬁhamtuﬁ@ rmu@%wasaucad ETHRAbcuvml with thes

0rC| y re Uce acuu X\Anm qnatr'l e I'P‘:rur gl?f_l: és
contafilris (R vers 3% e "’I"ﬁ%r §f f e n%hé“‘bimer ~oBPCatsEs A i se
Tise irl Pref¥uRSRUiices vatULM pressiiieamtiil amipent pegsure isetgached ol BNEDLAM

'S|ighﬂ2F$53Hure unti | g;% ent pressure is reached or even a

?ngs%ucr)esllstaf:ve pressure is achieved. It will be
appreciate that in a further enbodi ment of the

It will HéVS‘ﬂbPécsaféF{h'aﬁ lnpélrﬂﬁ{hemaubdmenief tHéVlﬁWeh&dm ihe pahe nmaynioeer
shown I n |

I p 0
it o o RS ARAYNG FRBFE Bl Shef d iy apAHRel
accormﬁtﬁia&untemaltfomémlm@s tsheund iirkgastenrizat ercéndghenkisp. lntshl@h DYRE|

the paneJ will %[)\ﬂ%é gﬁeé ?%ﬁsﬂhb o HGhA} ﬁkséﬁ@?érma%mtj tHeh 86 €apaBle of

Capa acconmmmop athﬁbthe
accomm@atlng theyresulting HaeyL foree geieErted WheRRRIOTYTH

cools down. 15 In this way, the panel WI|| be inverted

I q oD E . ‘ 1h
m ot ST Y8, R R 2
11b td Za ddwnvexdy mdlmdqiaposttln@ as pahowa rin &iguresc 1220t §xgenh dhat the

mechg{u%w.a fli is nbPBroligéd el'h'e %rbé"n%ﬁr%ﬁﬂd RFodEd BElthd Yhtdrhee pressure
pressure of the contents. 20 Referring again

of thetcgnteqtur es 12a-d it will be seen that by the provision
of -the folding portion 20 in the bottom of the side

Referé\r?gloa@awéo F:lggreg 1%&9 PB% sgé‘rp thta{)% tﬂ@ﬁr%(ns@ﬁ Eﬂt’[h&ﬁldﬁlgl pbfi8n

tructural eaturfé
20 in $he bottern of the side welh® atihe eontaipas1g tf@s@@?ftm&lon ¢f the gifle wal

could e bSPParfyQb@lmtatirks tdhst tHeSontau 0 eslid édsenfibilyhepiicdte
particular structures for the bottomportion of the

aglas§,car@alg\g|rqthlgwa§@qglr§gvm i.n the acconpanying drawi ngs it
wi Il be appreciated that alternative structures could

Althongg» fc8|¥.l Qﬁﬁ" dﬁ'é%r H& ﬁ%hmepcﬂﬂdﬁlj&f hied didy wQIf g fafé' é}‘lb\ﬂlg in the

cor por at ed about
accormanwnm actra\w@gSe Aol hfe ﬁﬁpfe(%edrﬂ@t A ‘ﬁ’é‘?ﬂ"&l §‘BJ°THéeSp?%‘{$# g%d
prov:d%nfoﬂéxﬁfnﬁlé Wurﬂwlftﬂﬁmgn@rmhs boulye isdorpocdted abeutli® base

Z2inan a}ternal%we embodlment

_There may also be provided many different decoupling or hinge strup.tg.resj‘a without

departing from the scope of the invention. With' particular reference to Figures 6 and 7, it
can be seen that the side of the decoupling structure 13 that is provided for the pressure
pane! 11 may be of an enlarged area to provide for increased longitudinal movement

upwards into the container following inversion.



10

15

departing fromthe scope of the invention. Wth'
particular reference to Figures 6 and 7, it can be
seen that the side of the decoupling structure 13 that
is provided for the pressure panel 11 may be of an
enl arged area to provide for increased | ongi t udi na
nt upwards into the container

wo oI o 55 W0 20047 028910 16 PCT/ 61 o%%zzo In a
further enbodi ment of tike present invention, and
referring to Figures 13 and 14, it can be.seen that

ina fu&ﬂaﬁerﬁﬂogﬁ%t H e prefaft idnivh, érbeefﬂﬂmislh’lgequsaﬁ ehd 141 it gary

be seerr #iqt ;h'ét\@?erslblgc?r%qngggﬁggyeﬁéesa%% é? 1o 11 9131} HVQFE‘ éar%r gha;ﬁrntﬁe

narrowd? gtrtioné @1.alheomitiatbrogortiohinvas de cnrmtrée’techwnrhﬁh@ i gpingpto afioy

for thlnﬁec( %gr%hf%% <ol e 1P drltnd Barl%ﬁﬁr ﬂa ble Marvbmngwm@nerast

Ieaf er dl arret er, ahead
the greaectiamoetsr, amean lobinp apeqwer $950¢NRio5 Mg 8@"& t' ﬁg" ‘spﬁ? [Tmﬁﬁ“’%o

30 of tﬂ%} 528 vRRRed raciafly S nio‘ie digelitafoyth eentrabaxis efitise eqntairter om
8 entral axis of ner inverts ahead of

anGﬁsﬁ’B?ﬂ%W'@Tq de ages 4e “E'*f?é‘”? 'ator portion. Were in

t he foregoing descri ption, reference has been nade to

Whereﬂrg&%r{ éorrgq?m@ A6H, $ Sencelas ib@érﬁﬂ@desto%bedifh&:ompmtsiann

e U|va ents then such UIV
integets eaf den inveniign MBS KRR auvelents dHsh ?ﬂ? q&)“’%%’?@% ﬁ‘f]’g”
mcorp@rgtreggy,gmd,p,mﬂygéw@mt| on has been descri bed by way. of
exanple and wth reference to possible enbodi nents
thereof, it is to be understood that rmdlflc tions_or
AlthoubTENisOmesmtiont basl Beategestiivesin avay (8 =PI ARh IR MRIPAP Png

possible eMfbo Pens QI%?&)f af rsttJ"Se LriéR Mol &t madifketionsed improtements
may b@mﬂqgerge'lo wrg'logbd@amgg 804/h%25§09p%00f %%T:AJ\'%&%%/ a%ﬁr%%%@thlg

appended claims.
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20 5. 25 6. a. A container having a |ongitudinal axis,
an upper portion having an opening into said

contai ner, a body portion extending fromsaid upper
portion to a | ower portion, said |lower portion

i ncluding a base, said base cl osing off an end of said

[ ner, said container having at
WO zo‘csfﬁtgéﬁda | p5kz2003%00220

ntial l y transversely oriented pressure panel
portion |ocated in saiditower portion, said pressure
panel portion being capable of folding fromone

' CLAIMSAgI t udi nally inclined position to an inverted

p05|t| on to conpensate for a change of pressure
i nduced within the container. A container as clained

i )g cOnt&haN Havind erlaig"tucﬁrw’l axi§) raﬁswpére;aqmmaiavmg rahi opBnings lng)
agapt.e fQ.resi n i he nverte
SR ieTine? R o heRionasteidha AT BRGbR Rlh ¥ bESiaER.

swdjoweigwgm iscipdingd bassr sdicbase n@blumg!saraand of igaid icerttainer,
PQSd ch'h'Ehu%F‘ aﬁng? QFTeE&' or{éogubét%taflysﬁ‘érévér&lg!i 'oﬁén‘ib!d @egsweon

provid g)g ng before said contTol
CRATBIRATIOR lacated 19; §Ri OWRT BPTHPNNSEId\ ResSHienPans] EPWn'PE’r'rQSJI
Pep b 6F thiding romune agitidinalhangihed bdsition ttdan invértedabsition

ek {,Aéé’eﬁgétg o?‘é cNa\%ﬁ% SEﬁrQs%P e%%é#ﬂ{h[ﬁ%e &?ﬁi ah g‘; E:gﬁses
sald control. portion to invert and flex further

| D eiHey aé Bﬁlﬁeﬁhﬁ‘cléﬁm Fh&IER saté\p%@ﬁh@b&%ﬁ SHorCib-aldPRd 1 N
claiml wherein g_lipr ess anel portl on provides

JBHRSE ieéﬂa'@F r’ﬁ“’ﬁp ‘i nduced, in use,

within the container foll owi ng cool ing of a heated

'A &ﬁka[‘iih\“%é HJ{: ob SR e %a?n{ 8§sufe| ;ralﬂei oRiGH hehaRRRd.

ere remal NS su 0 vacuum

pw’@%@moalon (RO R CaTel BRSHa R FI rniaRer RoFHion, RiedIng<Tog foldinge d

|H¢f¢ﬁé@id’aoﬁtrwi)sﬁ.@¢ n said pressure panel portion is
adapted in use to invert longitudinally under an

external ly applied nmechanical force. A container as
A exintairgr 2% cleimeidrin tlainh@ mbéminssaidcbopire periore: hgam elorepamutel on

| Pglk %tﬂ%jmltlé’tm&\ Shife Wih@@nt?-?ﬁudﬁﬁl Sidas cdﬁ‘tamer and

cont ai ner as cl alne I'n clai wher el n sai ressure
aREn 15g initiatns podiop caypgs sai Icantreb peition 19 inyed al“ﬁ\ﬂé’f fustherr om
liiv@ardhy ielidgbe @tdiiegn to its narrowest portion. WO

2004/ 028910

A container as claimed in claim 1 wherein said pressure panel portion provides
compensation of vacuum pressure induced, in use, within the container following
cooling of a heated liquid within the container after it has been capped, such that
there remains substantially no vacuum pressure inside the container.

A container as claimed in claim 5 wherein said pressure panel portion is adapted
in use to invert longitiidinally under an externally applied mechanical force.

30 L. L
) " A container as claimed in claim 1 wherein said pressure panél portion is located

immediately adjacent said base.

A container as claimed in claim 1. wherein said pressure panel portion is of variable
width and inverts from its widest pbrtion o its narrowest portion.
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18 PCT/ Nz2003/ 000220 9. A container as clained in
claim3 wherein said initiator section has an angul ar
inclination relative to said |ongitudinal axis which
is substantially the sanme as that of the control
section. 5 10. A container as clained in claimi

W02°§ﬂﬁ% ) n said pressure panel portion. f?ﬁgﬁﬂﬁsﬁ]ﬁ’omt 0

10.

1.

12.

13.

14.

15.

16.

17.

18.

18.

sald base to retract longitudinally Into said
body portion. 11. A confsainer as clainmed in claim10
wherein said pressure panel portion.is adapted to

C}@b{fn%ir%@'ag ci('lePrY@rm RRI BGiherdn Sad thithddgegion haman :auguﬁlzr
ace sai n.in n
i R D2 DB B g

GJf Bk @Brehrol seciidnai m 11 wherein its structure is such that
in use a top load applied to the container is
transferred from sai d base to a ?ortl on oﬂfﬁm S wgl
wfcqntwaecamolarm@m clairg 1 vlergihald HErSURPEERSE § AO%R au m

}5\%@& g\é,@bacsglt(giregwmgmﬁmgqnﬂb sgdbddypartiois connect ed
said | ower portion by a decoupling or hlnge

structure 14. A container as clainmed in claim1l
vmwnaimr aadlalmpd Bxstaim 40 pherein spid preseiie Panel BRIERD is sgppted

P ga %lat\é Igﬁeﬁ é)%ﬁfoq%gsﬂ@%dyoﬁbﬂion]tg repface @Biiajase borfien in

wherei n said pressure panel portion
|nﬂ@$dm@§iaﬁdméﬁﬁﬂ°§'}f%mﬁ%@?‘f’ﬁrg portions. 25 16. A
container as clainmed in claim1 wherein.said pressure

ane ortion i,s adapi.e Vi AV
Rl 8l o AT S SRk R Rt e

Siodaepaletiitaihi pontaivervelsanalerredan srid bagy 1o %Pftfﬂﬂﬁ't‘%i? sdpwals
Céfﬁrie %F h& claim 3 wherein said control portion is
utwardly inclined 30 at an angle of nore than 100
reI ative to a plane orthogonal to said |ongitudinal
@%bcﬁ\talribSas é}elmeﬁltnajairen wherein|said pedsire parichporion s ogneecist

el et RERgmny R g 1 "5MG S

container as claimed in claim1 wherein said pressure

p%ggr}taim s c%f‘mécﬁ ini dMith U@k reih Baid Prabsira panel \Wartion includes
2 028910 % ‘
outwardly prOJectlng porfions. .

A container as claimed in claim 1 wherein said pressure panel portion includes .

inwardly projecting portions.

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

no vacuum remains,

A container as claimed in claim 3 wherein said control portion is outwardly inclined

o at an angle of more than 107 refative to a.plane orthogonal to said longitudinal axis.

A container as claimed in claim 17 wherein said angle is between 30° and 45° and

the angle of the initiator portion is at least 10° less.

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

in said base.
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521. 22. 10 23. 15 20 24. 25 25. 30 26. 3527.

PCT/ Nz2003/ 000220 A container as clainmed in claiml
having a single said transversely oriented pressure
panel portion located in said |lower portion. A
container as clainmed in claim1 wherein said pressure

wozo@@ﬁ%&po”' on is adapted in use to. Pr 890030 0220

20.

22,

23.

24,

25.

26.

27.

sation for internal pressure jnduced wt t he
container followng heating of a liquid vvlthln sald
container after it has been capped. A container as
claimed in claim21 wherein said pressure panel

rtion is ted u

R e R L
c pressaierpenel patidrovsatey ln@@‘NOWQ'R?ft'OQaI d liquid within the
capped cont ai ner, such that | ess force is exerted on
the internal walls of said cont ai ner . nA!co AL tod
habigjnes 2F skaigied dFiREY 1 Wigren SHA PreseUs, ! BT BAEE &dnip
C@rrltsélwﬁéwd&adémpansatnon bemztabpresssisduwad ivihin fhe contalner

slaiestg L&D LRSI ARG L RREPIRREC <L g

adapted in use to fold from a longitudinally inclined
p %bﬁélﬁ@? Tag Qlaiftea il M&into v éaldcﬁﬁesstreQﬁﬁ@ @Odion ie afiapted a

ressure | nduced
C Biuse i ESHOTY Fisvgr carnereio o ek prealie e witn
afre @bnthifier Rlicwihe edvlingprzeid iqudiwtthin theacapped sortejres esuphsthat
hl}@? fﬁ%g goelg% 55 op\t‘% lhta nalRfali$ 8¢ SQIdQ:nglﬁérner ‘A contai ner

axl's, a side wall and a base
dosing off one end, said container haV|ng a single

S Whattandrindlih atdnaﬁﬁnharaml WalRl 4n@ Atkade, vaitontaipartelving at

Doy o L ocated W LIl G0Ch88P VAR P chont B de

adjacent to sald base, said vacuum panel portion belng adapted in use to fold from
a longltudlnally mchned position to an inverted position to compensate for: a

change of pressure induced within the container following cooling of a liquid within
the container after'it has been capped, such that less force is exerted on the walls

of said container.

A container having a longitudinal axis, a side wall and a base closing off one end,
said container having a single substantially transversely oriented vacuum panel
portion located within the base and joined to the side wall by a decoupling or hinge
structure, said vacuum panel portion being adapted in use to fold from a
longitudinally inclined position to an inverted position to compensate for a change

of pressure induced within the container.

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.

A container as claimed in claim 25 in which alternate flutes are Inclined at a

greéter or lesser angle relative to the longitudinal axis.

A container as claimed in claim 25 in which the flutes are outwardly convex.
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WO 2004028900 pase. A contai ner as clained’in

28.

29.

30.

31

32.

a3,

‘subs

structure, said vacuum panel portion being adapted in

use to fold froma longitudinally inclined position

to an inverted position to conpensate for a change of

pressure induced within the container. A container as

claimed in Caiml in which the pressure panel portion

includes a plurality of flutes form nﬂ:ﬁzﬁ&%&b area
arm

which alternate flutes ape inclined at a greater or

| esser angle relative to the longitudinal axis. A

C ArbAtEiNETas @Rintdddn ceich 250 whicti the Qe ate inkvarlly comavd.| ut es

are outwardly convex. WD 2004/ 028910 PCT/ NZ2003/ 000220

20 28. A container as clainmed in claim25 in which the

f IAroptginerras claimesiin Clping b mohieh afterdolding eidhe aangbiorties an end

CligbiRéd phdd ﬁa-tf&hffe édabﬁd wb&msﬁécb@ np\ﬁaaaupl bt tedt atrew pasel
ortlon an en azpted to

rt
bé«“gtﬂ"s'ﬁl‘a{@éﬂ *ﬁﬁ:ﬁv{}é‘?“g’?? t%%ﬁsﬁ”f‘?a't’a @Wrba'é'é E 286 i s
f etaniith rirlar footpeihtetkeads prowidgr essur e panel portion such
that a greater standing ring or footprint area is

provided. 30. A container as clained in Claim1 and
i Acouidinergs slaifersdn S¥ainm d asd ingluding @ desgHpliag eiryslre gqnaecting

p 'H\%Sp?éé%@re Baﬁb@bor@&m:th%asdwbayfpo&@h dndbedyarpaed wmmdaasadsa foB
an

ugwateamw RN Horsrs oo et R Bt R0 el

A container as claimed in Caim1 whereby the

p rAe E@'hﬁé}l% p?sn %lam%s lrp Q:Fauﬁt i e\ﬁ\%%?ﬁ Nihg gpr(eé&ﬁ?é b@ndi Eds 5_ Ad N

'ongl tudi nal novenent and i nversi on.
3 strengthamingids tofostsy ﬂﬁ‘&%@ﬂ?q' lepaiugipal @"t‘!ﬂﬁ?{ﬁ ang ‘H"eﬁ'% sure

i nduced within a container according toclaim1l in

| \Agcrngh%dal SFOBWE%%%&?QG%C' ug?nge e¥élp glgtégaegr\rﬁtﬁrntao%ptn%epr

f atabrding to claiptt mmhu@:;sandmemmdwhdmaqdmg aferaptp thepr each
P&k ProBluRPpdnbporieh RPchusd safd fBitifty R2oced0

A force applying means for performing the method of claim 32.



