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WD 2004/ 028910 PCT/ NZ2003/ 000220 1 CONTAI NER

STRUCTURE FOR REMOVAL OF VACUUM PRESSURE Techni cal
wo@4a289M0 The | nvention 5 This invention rel at BGT/NZ2003/000220

generally to a container structure that allows for the

removal of vacuum pressure.1This is achieved by

inverting a transversely oriented vacuum pressure

Phe- cont el TAINER STFUCTURE RORREWOY Y. o

containers are vveb’: Vn,zgggum ergsggBE wher eby

manuf act urers supply contai ners for various
liquids which are filled into the containers and the

liquid_ pr :* t js at., an el evated tenperature,
__ngﬁﬁaﬂﬂsg_w d l—uﬁﬁ—&u&a&@—"%" OS5 degrees C (185 degrees 15
F). The container is manufactured to withstand the
thermal shock of hglding a heated u res i n
This nventien selates @enplay e @ e%?'aﬁhévuctb\*% ’éa"t Ally ]“rgh%gﬁmova' of
vachﬁm%ré@swé t TRE iLadHSled Uyﬂhﬁ@dvz??é menéeesdly atidrdedodicuaim pressure
[ 1 na or heati g he [ iqui % LS introduced
&n ereglﬂgo %’nﬂOH 351 s down in

panehloeaie thedowgs an
a capped contai ner, homever, the volunme of the liquid
in the container reduces, creating a vacuumw thin
Bagkgr ainer. This liquid shrinkage results in
vacuum pressures that pull inwardly on the side and
end walls of the container. This in 25 turn leads to
So aefiext fat fil rcontainehe awaivel kodbwplimptibrcamovhdrely nanyigeiurers supply
PE?rc?onga%elrgqgrs%%geﬁjqa JdsFlch aﬂ%nfﬂ}éghlﬁiootﬁeeﬁbﬁémél'écgnd the liquid

cuum pressures have been
productomabdate{adaieyl temveemceom/pmalbuatmrmnmds% degrees C (185 degrees
) distort inwardly under vacuum pressure. Prior art
‘reveal s many vertically oriented 30 vacuum panels
that allow containers to withstand the rigors of a'

Thd) %nt%!ne} ls%%ﬁgél’ur'éd 1> Withs \éﬁa e ﬁ'lelrrﬁal‘ﬁrrfoa? B?Hol&nﬁ@ lé“ﬁ%ated liquid,

e ara i tudi nal axis
resuftmg mcanh@atfset’ ram:nq‘ D@‘)@alhﬁKA/ar'ﬂ?@ thermal shgefudsna result of either

lntﬂﬁﬁa@%r‘c rh%t thi flﬁméo%g'h%‘d i@ -aftbP ittd GhtrbQeliOnto the
t he rtic

y ori ent &d vacuu pane S, many prior art
corgainedi ners al so have 35 flexible base regions to
provi de additional vacuum conpensation. Many prior'
art
Once the liquid cools down in a capped 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
turn 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,
which distort inwardly under vacuum pressure. Prior art reveals ‘many vertlcally oriented
vacuum panels that allow containers to W|thstand the rigors of a ‘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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WD 2004/ 028910 PCT/ NZ2003/ 000220 2 contai ners
designed for hot-filling have various nodifications to

wo ben2end- wal | s, or base regions to all ow f oPCESZR096/00220
inward flexure as possible to accommpdate at | east
some of the vacuum pressure2generated within the
container. 5 All such - prior art, however, provides

contdherk | dRbigped ifomastdlingi ek ivasbus afodifieaisised théis end-walls, or base
surfaces.  These &?_Ve befj:n nodi fi eoL?tgo be susceptipl e
rego5 48 S1RL o A DRI MRS eY PRRRD P 3ECopacdal t leggt some of
the VBEUUPA PRosE BB diiheydted @Rhih thd bentdieerce, it is drawn into
a nore inclined position than prior to having vacuum
force applied. 10. Unfortunately, however, the force

All gaaerpioe cart HWev\éF}Cp’f‘gﬂildéQ fﬁrurliatf bp MGArdgi maﬁdeg, @n rbE&sed base
ase region is gn al f a orce generated i )

U ah o BHESE PV Berb MagohdS dn8UTapasls: e dpts fufier inward
defiéefidr &€ lpo¥siblei CAS @ik vasa regigaields tariRe dbice, it & et intda more
. _force nor easllg t han a ﬁar}el‘ pl agecg in the base.
inclipgAmesition RYiqr L0 having vagyHm 1QiGRRRRIES  aa avai | abl e

around the circunference of a container than in -the

d- | , Ther ef,or adequat e vacuum 15 conpensati pn

Ul haReTR e, Bipengs I aies A eh Ve £ BRF ToREichany on the
baSéa@gi@m i@anglrglflqnarflori&e gﬁub@t}mmitaé traasversdindctivi etl tlhe same time.

circunferentia area of a cqntainer, typically .
Thejgvertivaly SURMPORGUUR} baelsie ARl [0 ea6HA TGRraR SRl than @
parti plicas &t bask. VRUrthier ahérg-iori leninerk pafazkared avaieble, around the

cqntain

. th 20 r. requires further str t hening to
CREEe o po ORI T8 HOS GIRELAL T o BE'eFRe SHpqEate vecuum
corﬁdi&dsfék@g eartl enlyizdadhieved | byoplading oerttically-orizatesiegcaulaypdngls over a

u vacuum.pLessure facuum panel s defl.ect toward.,
sutshardel BB o o SRtimerental e el G A CBIaRT, WERETY B0% o the
avalablewmea.f orce, by effectively creating a smaller

container to better accommpbdate the snaller 25 vol une

of contents. However, this smaller shape is held in
Everl adta bych kebstantal adispigcenment uafnvérticalig-orihiednparesls, however, the

coab! Sl Ut bRt BB b e
substantial amount of vacuumis still present in the
g L8 PR e R BBt 4 PR vRDERFpressre

Vaquunv pdesls idefldud towardttiaik negativer prassuee, ste,a dedred lesbening éie vacuum

ot S HEP Fr e coorfher. @ bl Blbepfy the smaler

volimevdfechyterite. Hddwevee ’lhi!ﬂtsmialieri sheiparrissrﬁldb!ire_ptace_w the denerating
vac{uﬁég Fé)ﬁ%el_. \Ngﬁﬁu {;Tﬂeg @gﬁp g,%t %tﬁﬂ:tl}rg QY Iaeﬁreocqlilxv{lacraty,' fnd |]i18re vacuum
force will be generated. In prior art, a substantial amount of vacuum is still present in the
container and this tends to distort the overall shape unless a large, annular strengthening
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 believe 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 little surface area, comparéd to the side walls, and

_ reacts to force at half the rate of the side walls.
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al one. The base region offers very little surface
area, conpared to the side walls, and 35 reacts to
wo ovoam2eto hal f the rate of the side walls. W PCT/NZ2003/000220
2004/ 028910 PCT/ Nz2003/ 000220 3 Therefore it has
beconme accepted practice to ohly expect parti al
assi stance to the overall. vacuum conpensation to be

Tl’@eefeneat b@ls béraneg hcdebdhasaticate anly Fexpé dteartiab vedisthficd foehe overall

vag@irg %élg)p g:b%qfﬁrngvalé%f il gtpnw%g% %l'e?q,]x:};unher, even if the base
reglontcﬂuhleprpvubéoeemmghdfléxeratosa@mh‘fmm auaaqunursrfrmka@ within the

coPfeiE Yoo o B T sk OB ot rdrat 1 SR stébs on the
baaadtandingrrimge Mhislivstiio lptace fforcé be tlﬁ@dé\.hanslallﬂ){\@b hdl %o muérﬁ distortion’
teri st ri but.i

d
g B ety viallsbifRle of PRRhPRentlS i, TorkRaqfbuton, be
strshgpelsedrrbyenblmn@aén theelitey ornbe haladezalintedli stapes irore( Eompatible to

R a0 R Bk Roadersitetd Fiond cont ai ner

deS| gns in plastic that do not have typical prior art

Fo ik BB ek 1ot PPl b Byl oBhrnliPL i@ bdfestc that do no
have dypieal tpoioc artmacuuml pareispthals anecveatticsllg siehiedtorathe didevall. Many

m%ﬂ{% L?r?rst ng\)ﬁth%he?%%&%%%‘éblggg cgg]sm%\ﬁg% e HD %L?hcriﬁ;siqns that are the

sameoaﬂtdelrgkassbuitlb de&gus;mtlmempemmevmnsthrough the base
regi on without requiring positioning of vertically
ori ented vacuum panels on the snooth sidewalls. This
US§ Pat 65§ 380d Silyerso whaims ttgpltomdlarquﬁd!waﬁethm dorrmmsamd through the

B FERERSHR IR 883l P UEAED, BIAURF Bl g on o
snmotv sidewélis: t Tikis is swggedtedtoyerveritining tkahnigaes) weil-;kne\sls ane practiced

in m"‘ﬁr}’o?rart t§'iﬁ/er Uldgy?or?ao hg fnﬁé?&k{ dgrggdt i %%?és%g base region

ercent age area requi T ed
to cmmd!aj&rr‘&w myNardmaOYHrMmmdamewanpraseurpr oklbweven, the technique

) dls\(:Lo%Qg ar?oo létét&gdlp%réelﬁ?ag@raqgé @qu'r%d FoqcetfﬁctléAc‘ﬁ)%% ?\3 fonsidered by

thmrlesgmtmmmqnt td movildasaenahieagolutmn tarink m@blem zi ng such
flat portions on the base has been well|l practiced and
found 25 to be unable to provi de enough vacuum
In dasiypexgee indhethasavegion & eoognigrcolpi brygreatast irad Ihprizontally flat base

re@&‘] SINEH ViR %ﬂ'gd"%@@\n@t zaortéhé bk gﬁebgé’seesh% Qé’én%?l ?fac@%ﬁ and found

ase regi on ene y Ccou
to :beamablngto provide @ﬂomgirevacgnmanomensatmndpcmm Fsassipbying vertlcally

nted outward novenent of the 30
on@ﬁt‘%&%ﬁ{:um : %’%ed or flat portion when a heated liquid

bui | ds up |n|t|al i nternal pressure in a

Silvers does provide for the base region to be strengthened by coupling 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 liquid builds up initial internal .pressu,re 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 to it, the ribs conversely further reduce flexibility within
the base region, and therefore reduce flexibility. '
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newy filled and capped container. This coupling is
achieved by rib structures, which also serve to
wateosnggomen the flat region. - Wiilst this nmayPCT/NZ2003/000220
strengthen the region in order to allow nore vacuum
force to be applied to it, tHhe ribs conversely further
reduce flexibility within the base region, and
It isthelieved by theepigsentfdpplicanit that he EcO ' rikbed/ ra2Bed roposed by Silvers

coﬁgcf | can?aﬂz ?ﬁoxmé}at!a@[é % Qﬁlwll-:‘ %&‘.gmp r%ﬂﬁgraé%gr? g%& isJequired, as

th@ynosmbc} end-waf o':ummi oonStylerpd@apatde bbsuf&@mtmmﬂtﬂekyre%%lly account
the: q d
for%h& l@é&é@@%&%%%&ﬂ&s notoeg% ns?lt’ e dé %a&g{ﬂ% ma&?ena%lcqg of vacuum
pressufe isi expectedaodcdr eRonteines ém;blbyn@(suohu base Structtitectherefore still
Laul . i h C strong .
reqft ekt MARAID X B WAL M od LT BB foe® b Region a0
begoes Ihicmodummmasufenwrlogu mpe sasvh ISbasI@SsﬂGthbEt bage region, which in
of the
il MR Gesthe Lincish B HE B4 I Eofigitisalh BURRIDE P
beconmes thicker during manufacturing. The result is a

THeeﬁrés%HTt %Rﬂuﬁ "@%@s Q'I"B'Pﬂll thllﬂeﬂ Whic [1% P @év%%gh%gy&e%e hot-fill

I clency e vacuum conpensati on ac

comianep desasied umo@rnmematuoealaap@hcatlon AVOA2/18218 (enP@T 1specification),
i GRcliSarde ELRBIRA! netert o Whleh) Whers SORLEHERY | o

(the PCT specification), which speci fication is
TH_Fh' If@e f %ﬁgcﬁfcemnfl ) IFb(L)JhH gﬁﬂ %%B{ng‘fﬁgméﬁpa[r@%é BldBiems with
sugl designg wisieh were eysycene or htelepﬂcmm@wsatwi b thqeesgmﬂlsclosed in the

ich were overcone or at |east aneliorated by

P@ﬁ %ggﬂé&# di sclosed in the PCT specification. In the

PCT specification a sem -rigid contai ner was provi ded
lnttH@th"lagp@cnﬁiéhéﬁ %"‘Eérﬁl Highd QbRfalref %Asy Pf’ JHangal AGYH LE{TEubstan’ually

panel portion. tTansver sel ented vacu
vepigaly folding yarwyrs rranet Iradied. aﬁuﬂmat tranquﬁ»r tonemeén@zcaum panel

FRIALIRQLAROEH it ;
IDoexpalnded frorITrw(r?ﬂt‘h heéwg&oﬂ?lg%gg s(%ngrto[esé ur ??b g%cr?" ealSted being
expandeRdroptinesolanserdsiateon is the inclusion of the

vacuum panel s at varl ous positions along the

contai ner wall. 25 probl'em exi sts when | ocating such

Fugthgrorscribes infiee BRA S@&Plficaﬂon lireibie inclipienof th sacusyn panels at various

postiom Albhy theednidfher Er om sed if the panel does not
nmove far enough 1nto the container .

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

stands on.

A further problem exists when utilizing a transverse panel in the base end-wall due to the
potential for shock deflection of the inverted panel when a full and capped 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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longitudinally to no |onger formpart of the container
touching the surface the container stands on. 30 A
wo aootloeso1pr obl em exi sts when utilizing a transPET/S&2003/000220
panel in the base end-wall due to the potential for
shock deflection of the inverted panel when a full and
capped container is . dropped. This nmay occur on a ,
thatduttaer pesvent panes oiltoud,naf initistor regionreedfiguationstutiized that optimize for

e i r l. nits side. The shock deflection of
re%ﬁgﬁcgel %esv‘dgb Iregl%tsé%&ggp'gé%rﬂ%@k-mve of internal 35
pressure that acts on the panel.-- In such cases
O!g .gg!oggaggﬂel ﬁogfi gurations are desired WO
2003/ 000220 5 that further prevent

panel roll-out, or initiator region configurations

utilized that .optimze for resistance {o su i .
In Ve H TS ADOIS o8 Mt ObgeRiElrep SRodRY B fasmpregentnventon
to provitlecd plastis copeaiter struciufe BaviRdh GahsvefseNSrightef grek&fle panel in its

enbodi.nme of the present inventjon to provide )
IOV ABOTEN (bt S ATORES ot AP0V P PG, APRSPUTS Spch that there is
substastidlie to pepsivingdonea mthin theicbRtaidepwer portion that can
provi de for renoval of vacuum pressure such that there
Is substantially no remaining force within the
It ismhg@l*@‘e'bbje&t?oﬂ drilné preferfad &mpodimeheot thefpresemt privehesr eslprovide a
enbodi ment. of . the present invention to provide a
cof iR MR haRiaLPTRYBE Y, e Bt e sprelfidde FRedipipido a degree
froparties adfoliting svallesuetpihatl greater degire eandf lbagitddiral movement can be
dj oining wall such that greater inward and
acﬁlgk ‘tudi nal novenent can be achieved. 15 It is a.
further object of one preferred enbodi nent of the

o PR AR S 5t PR o o
confaimer db havk aptamsesrsélp diendspressune phnslghathie iﬁhﬁ’d@i digplaced to a
suc

oo 5 B T BB PR B B o
regiomgs formédwith prdrastensmadingningtdrdogineiataree, pantie presAe panel is
oSBT 5 6 0 R SRR L

distribution. .

It is a further object of one preferred embodiment of the present invention to provide for an
improved transversely oriented pressure panel having an initiator portion which may utilize

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

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

A further and alternative object of the present invention in all its 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 having 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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. PosfiRn P RARYSERT PREEBR

It is a further object of one preferred enbodi nent of
the present invention to provide for an i nproved
WO ec@apydisel y ori ented pressure panel havi ng aPCT/NZ2003/000220
initiator portion which may utilize 25 essentially
the sane angle as the controb portion, such that
~greater renoval of vacuum pressure can be obtai ned and
said lulﬁaho‘et Ela&ingr@‘ﬁfaﬁ(rjeﬁciﬁ'f ﬁa&ﬂh eenttatmgq ufamvrdénf&férelﬁaﬁ:i@ at aéflast. one
al so. obt ai ned., urther and alternative.object o ,
sufAT e BaRtverarDarisriee PrPoaie bArE! ERBGEIRGHES N SHR IpWe" porton,
said GoresgLee tpankb pbtion ethgd capabie tof felding frémt eneatonigtadihally inclined
rovjide the publjc with a US%SJI chi Ce.c Sum’r&ré O ithin th
g‘iﬁ‘@“@%’s O5,8 GERR9E ArFRsUfst ID8GRd within the
contAventi on there is provided a container having a 35 °
| ongi tudi nal axis, an upper portion having an openi ng
into said container, a body portion extending from
Ac&artitlg Up pefurther dspoct df dhe presarl inpantioh Gncorgainet hazve fongitudinal axis

anb2rhigh 30/ s gre s LR T B3P o BriecLYpouHe BRnel porton
locatgiddadiasenaitdesid bmaé dsald vhaiumepahalvpartiorabeing aslaptednie use to fold
ot g g aeli st e B b e Poflich G HofpePads fpree change.

of p@selreindudedwithin thg coafairer gollivirigotatiling of adisuidneithin the container
| ongi tudi nally inclined ositian to.an inverted .
aftgloLiT P Per oo B eTHehr Bt 55° RN G6CBTH phebe Emal walls of said

contaileced within the 5 container. According to a
further aspect of the present invention a container
has a longitudinal axis and a base, and at |east one

Acsarbistydo tifadtHey asperh sivibe pedsenbinventicach containenhaardbngitudinal axis, a

soB 3] 85,2 P53 SRR b, 50 Laats; 53 o' BRUpostancany
trahsvegsdiydiierdaed yadunol pametipgriism tdcatedtvathimthierbase tagd joined to the side
wf 5 P DR B o BRERES ) BB SHR acpote i e
to fdld)trooh avidrigitudinaily indinedipesition & eiinvetteti posilie®to cappersate for a
o sl e P B RRE R "o ot urt ner aspect

. of the present invention a container has a

i t.udi 1 ' . sing..of f .
Prh S e P Fhbe e RAC bl L seoton
and eaosirelrssetign, eaid énitisdor segtion propiingl fopfoldingirefbresatdeabntrol section.
within the base and joined to the side wall by a

decoupling or hinge structure, said vacuum panel
Preferabiyon obeiengpodiizmnt adlecouplisg strticiufeotahnects ineapressure panel portion

withotﬂgi 60%&' ;?c%!ﬁ/ am% iof%g %ﬁi \L}HIQI’? a'ilgw?'?mj B?é%[etrelﬂward and upward
posrtio 0 conpensate for a
longitudinal movement of the pressure panel.

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 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 return to the original position.
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20 change of pressure induced within the container.

Preferably in one enbodi nent the vacuum panel portion
worg4iopsohaude an initiator section and a contrBCT/NZ2003/000220

section, said initiator section providing for folding

before said control section. 725 Preferably in one

enbodi nent a decoupling structure connects the

'Pr@‘emm@mbomemtl ajter faldihg,tthe cbodinepetaniing sapplort B wbvided by

ﬁﬂ/e? %?t X\h hcd?‘ltéxﬁg}ﬁelgé}&allghhg? ?cgv%ie&m% ggl%ggmlejﬁ congamer standing

di na NOVEren
Squp@"f er abI y in one enbodi nent the vacuum panel portion
has no strengthening ribs to 30 restrain substanti al
| ongi t undi nal novenent and inversion. Preferably in
Acoordingrioaifunibat asgest ofatbe lirmepﬁmeb rpethbd oh corayensatihg ke a change in

b 19 LAY 58 oI S B 14 SASHE/50y porarons

proyideg id evHidr said n’tﬁﬂ&ubledu@emaprptymg)aéorcéd)d) theng dach spainednel portlon
to P! 2Ry fof; Qqﬂ‘g@rb%cupcl i ned position to another and 35

to assi st preventing unwanted return to the

original position. WD 2004/028910 PCT/ Nz2003/ 000220 7

r gbl.y dj e
Acg%rﬁfn ﬁ:g a g%dg!ﬁg'e%a@&b& g?ﬁfﬂf\/gﬁfé)érnoqh%g dgbﬁgm&f% hlc,)t-flll container
subpetamtwv ashkereiprdescriead withl eeferdnce Hatanpmm ofethe sembodiments of the
%w tai ner standing support. 5 According

acg&% urther ggpect of the invention a nmethod of

conpensatl ng for a change in pressure in a container -

d t

F“Sﬁ?ﬂﬁgﬂ cof He R uBion SHELRIRE Eohrll BUHI 5, apyelaspocts wil
ea@pe)apn@reatffm@@fptbwm@descnea@h sal d panel ort| on to

cause said folding to occur. to According to a further

aspect of this invention there is provided a hot-fill
BriefDescription g PNrawinas | y as herein described with

reference to any one of the enbodi nents of the

acconmpanyi ng drawi ngs. Further aspects of the

i nv&igured: whi chhefmalaﬂos*.}aesenbnsaldee\eabf ian hatHil d:drsammvatcordmg to

aspects will the f .ol
descri pti on. nglﬁ%f scr| %@8‘%&1 o OBr i ‘RgRtep g'[]WgS %re -collapsed
shows a cross- seuwttioonal vi ew of a hot-fill container

according to 20 one possible enbodi nent of the
invention in its pre-collapsed condition;

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

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

Figure 4: | shows the base of Figure 2 following collapsing;

Figure 5: shows an underneath 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;

_Figure 8a: shows a cross-sectional view of a hot-fill container according to an
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Figure 2: shows the container of Figure 1 in its
col | apsed position; 25 Figure 3: shows the base of

wo-2@unesdio bef ore col | apsing; Figure 4: shows tPET/NA3®3/000220

of Figure 2 follow ng collapsing; Figure 5 shows an

under neath view of the base of the container of Figure

1 30 before collapsing. Figure 6: shows the base of

Fi gure 1 bef or eltemitiep snmmpdimétitguf ehé: insbiation tirh dtsb @se-collapsed
of Figure 2 fol] R&ﬁié}g col l apsing; 35 figure 8a: shows
across-secti ona"M'eW of a hot-fill container

according to an WO 2004/ 028910 PCT/ Nz2003/ 000220 8

Slr é%‘]é‘}‘ﬁ‘tg' éﬁ‘?egngg%hg?ﬁ'%s%seéﬁogﬁi l\ég/goff itlg%n Sé{ifaiigérs shown in Figures 8b

Cr oss- sect i onalandi9ahroogh timeCebnt ai ner shown in Fi gures

8b 5 and 9 through line CGC Figure 9: shows an

underneath view of the base of the container of

Fi glniggre Ba andhSbs andndergeath viedv bithertmse alf tapsintaingr®f Figures

[ 0: sh - [ ' f th
Eggggsnér sﬁoa/l\wé@iaﬁdgbga%é F?qqﬁ% gﬁg%%qr%/hg‘ygﬁg'ﬂgle Sur es
11a-d: show cross-sectional views of the container
Foll t iLVe. ' f N
"COBARAG S 2B EARL IRl ind ot sugur n 7o o

f ol di ng Fi gur ethro@gh he Bbw cross-sectional vi ews of

the container according to a further alternative

enbodi nent -of the invention i'ncorporating a pusher to

pr o\Figureg Adatd: sbdwli ergseeedtipgalr eiews: of ltmmsontained aameonting to an
an-alternative [ ' J.0n. - bhef

col | apsi ng; Fi Sﬁ%g%}ﬁ@ﬂh%%e%ﬂg tbg\s{@)%#'glﬂfné:gﬁ)gp%ﬁg a pusher to
during the ini previdespangkfoldisfg col | apsi ng; 25

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 16c:  shows an underneath 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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Fi gures 15a-b: show side and cross-sectional views of
the container shown in Fig 9 including outwardly

woeapeeting fluting, 30 Figure 15c: shows an UPCOENZs@BA00220

vi ew of the base of the cont a| ner of Figures 15a and

15b with dotted contour secti®n |ines through |ines

E-E and F-F;, Figure 15d: shows a spective view of

t he Figisres dfat hehowm easieke viewr of-p @gr\%@er% Figgie ctBc\ggeording to an
2004/028910 PCL{NZ2RO3/ QQQ@Qen@ iRCIOMRES inkPRdlyS pdBctig  fluting
side view of a cont al ner ure 16c¢c according to an

al ternative enbuwdughekineiHicl udi ng i nwardly projecting

fluting through Line I-1; 5 Figure 16b: shows a
cross-sectional view of the base of the container

Fi gUigure1iib: t hisbowyh alorers-spetionalvighra tlﬁ*éasesq{éh%f:%amer of Figure
under neat h vi ey, Jof the container of

Figures 16a angeitggn% Bﬁégofted contour section |ines
through ines GG 10 and HH, Figure 16d: shows a-

per MV' %Wi\gg Eh%dgﬁéﬁthqnev@ e tHeOMH Rl dT8he Bbntainer of Figures

Fig ures 17a-d: show side, side

per spective, er@apndsiRiowitly dotied) cantgur sestign lines through lines G-G

respectively of yhencontainer of Figures 15. Figures

18a-d: show side, side perspective, end perspective

and end views 20 respectively of the container of

F' g Det ruak8df @6k container of Figures
?dﬁﬁ%ém‘p%i‘ThgﬂPwF%oém@%gédggig%%ﬂtgﬁ I%f preferred ’

enbodl ments is 1®8r®ly exenplary in nature, and is in

no way intended to limt the invention or its

application or uses. 25 As discussed above, to

accommodat e vacuum forces during cooling of the

Cont;@_g‘(iey_%a%ﬁh_rbhoﬁf Q%@t s'fd%t ﬁ@%ﬁé&iv_%?rendcQéﬁsééé’t%saﬁhﬁ\&\d views

typi provid a series of vacuum
respectlvely of the container of Figures 15.

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 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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panel s around their sidewalls and an optim zed base

portion. The vacuum panels deform inwardly, and the
whawe/oofior ns upwar dl y, under the influence of Petaz2003/000220

vacuum forces. This 3.0 prevents unwanted distortion

el sewhere in the container. H®ever,. the container is

still subjected to internal vacuum force The panel s
Tyniepllh gt @ hetiling plapt thei ehntainers wilt bd filed wills adtoatiquid and then capped
be%u’eué‘etnﬁ b?%?éd“i%ta Eoatwdg” éf)f%/ fggﬁltuﬁ) [netB{e ?c?‘rh'lsatugﬁ]tof 5 D& cuum within

struct nore vacuum resent.
thAcRﬁnfﬂ"’tﬂﬁthl@h thenepnigiaersstemture mebds ttebeablmm papeetih. The present

m\@)@cﬁ}?nf}g% ??/n%)olaéhgl E&'gélﬂélrée 1131 F%ﬁrumégglgzy ;ﬁ'g\%gésp for the substantial
reppyacensubistastisl wgatlon@ffwapmm p\mssmea Mbis allpwelrducangreater design
frédorh SAPR o ngﬁtﬁ{ﬁ ;ﬁ%r@gltléé‘%qﬁérgqs h8 I@ncgje(?lﬂ\xﬂv\%h& Fement for the

spray res ormation of a
stiletre thbaresistanitie yacuute farees whink wosidr efberwise meemidatly distort the
cdPaifdyl € to cope with. The present invention relates

to hot-fill containers and a structure that provides

for the substantial 5 renpbval or substantial negation

AaneYnﬁ&'ié‘é!rEH&VS%%Hrlﬁ the' bbﬁ‘ %ekfﬂ&ﬁnoﬂ“%ﬁo% Z:%;%sa%ﬁfé.t g&fﬁsl,l container

freedom and i wei ght opportunities as

'd%&nsélﬁg%be%mput @"q\(ﬁWenent for the structure to be

resi stant to vacuum forces whi ch woul d ot herw se
mechanically distort the container. 10 As nmenti oned
%@0ée\éﬁi@pmwttqféh@@t-ﬁlbé@ntam@raof tblﬁ PG Rispetification j@s aiositioned an

odtWardySheiineh |an€i°d"‘§r%\/@|%EIy cﬁ%ﬁt] epa?@[eﬁet%&n ftl?é Weg portion of

Furt her devel opnment cont ai ner
thpe*#e%cqr\dutbﬁﬂnwdwﬁrwsbasem@qn atn thisupasitioditye container has poor

stélﬂﬁﬂ/' iRSsta Rl tHed BASY RIGRF ¥ \}éﬁ} ﬁé}g&‘@ ﬁe’ ai%ﬁ%@rpﬁ'ﬁeaoes ot allow for a

bet ween the | ower portion
9qawelrading digeau rwﬂmallw rihetei is preferablynpromided a decouphng

stRRAKFA L prdiAfesPd Ping!t AR 'té ke Juh&EFéf af t h%s\/atchﬁmbﬁ‘actﬁ and the lower

%ﬁlon IS very narrow in di anet er and oes not
sideyfallg T@B&&C%Mﬁa|Sﬁgcfﬂrq1@rogldg§)fﬂfta lar,g@drang@r@l¢r3gntudln@rmovement

ofitife PARLRY ey tHRN QYA UIE Bcdlr RO PRNI Ms c%hﬁl%&ttﬁ tHe élg‘éalivall by way of

rovi des a hinge, 0|nt to the juncture o
bEaﬁéreX%mefet Hen¢ of ﬁied@mupllngm“@tbw%é@mplns rﬁﬂjacent the sidewall,

alldivingcthy ro%g@élféVélﬂé of tRE dBcoiMifs %tr&&ﬁ‘r%%d?éﬁén@ RSigh qﬁ*h?@* portion to

nmovenent t he vacuunlpane han wou occur

benddnyaiA angauPwaidy ebhe Beqaveling steuckiie| thergfora prayidesropincreased
de{fleétloﬂxéﬂTMeemthﬂ@r pbsien Ofallév{i]ﬁ? qﬁ&@é’s@'d‘ Hﬁ)vétnEHFB’f”tﬁe panel portion

lf acent the sid W ng the opposi't
'0@'@'”6 Y BWRY deebihs |pfﬁ¥"~'§’§Wu%‘{tW?@“3/atﬂ‘jc PO%lﬂprarenablmg the panel
portitnt todbRINinwardly flathe to the container and upwardly relative to the initial base

position. The lower sidewall is therefore subjected to lower force during such inversion.
During this action, the base portion is translated longitudinally upward and into the
container.

~ 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 npart of the base after folding, a

~ mechanical force can now be provided immediately against the panel in order to ‘apply
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bend i nwardly and upwardly. The decoupling structure
therefore provides for increased deflection of the
WO nooioa9o0 portion, allow ng increased novenenpPCDNZ2408/000220
panel portion 25 longitudinally away fromthe
previously outwardly inclinetd position, enabling the
panel portion to fold inwardly relative to the A
inveRiRG dbreer TaRctillopeaiuth)yrestentont®! beertthe attiun, Whichbas for example -

posi.tion. The |ower sidewal |l is erefore. jected to .
be [S5Ee By & SVHIRTHG. AR | ROGh AR Sngrgd D P ccontaimer base in
rese@ingOthe tdmEailasshaper t This alfowisr mosdasée diekign gogdtions rfat Itye initiator
pc"gipward and into the container. 30 Further, as the

8fel portion folds inwardly and upwardly, the
decoupling structure allows for the.vacuum panel to

- ot ShmsRiveraly cren RSl A B el g emsyed from

vield dsSit IsYforcby froman slitwardt fusitioa do aminane bositioras This rheams that there

a5 bl Y B b5 U Shy B T MGt 68w e
cortaier irt erdeafepihgoryédaR0CbUORBENPNETHINZ 20 00RO 2BErefdtd, the major
ot St S e e 5 oI el anc e
comfainBabould| if @asined, repiitatena wieal daktgag eontatnier.t Wéternatively, as there
w0 B gk PR R A e et s
or pldige camn ncw Be ctiteddy withdie régaard Sorainieglity agrinshvacliurafoncss found in

anel .is effectively conpletely renoved from view as
Oﬂf)efﬂf)téﬂlffrfﬂpg%%sf rom an outward position to an.inward

position. This nmeans that there are no visible design

features being inposed o he .maj or porti . t .
sugff o Wil w0 B witRer S B, BTR (Bfbifish Jfe decouping
struetareupnogidep éorstae i pamel td beeume desplacée lafgindinaltyheo ttegtchere is no

Q portion of the.sid |l of e Lav.ent i.

codget Shadhef ot B Bl ifal® pLuBur il o bt fe bBAME e comact
sudacd teloivf Pegiandiad, ringefd ithest promideti dayr thealdwegl sidewall immediately

cont.aj 1 e vely, as there wll be little or
adﬁ8eq;3b%§§r§o#@@sﬁﬁ%dr¥.n the container after the panel

is inverted, any design or shape can now be utilized,
Fu%% gk) Itq%ﬁn?r&a@g?{eﬁ Ec):{)ht?clgl leqqfebg%ﬁ(ﬁg%gﬁ& &‘g)\figﬁ ol fBr%reg,ef? is possible to
allow the initiator portion to share the same steep angle as the control portion. This allows
for increased volume displacement during inversion and increased resistance to any
reversion back to the original position.

Referring to the accompanying 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 typical
“champagne’ base although this is merely by way of example only.
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Such a manoeuvre allows for a wide standing ring to be

obt ai ned. The decoupling structure provides for the
w@a0el028900 beconme di spl aced | ongitudinally so tpket/Nzb®se00220

is no contact between any part of the panel .or

upwar dly doned base portion Wth the contact surface

below. A standing ring is then provided by the | ower

si dewal | imrediately 20 adjacent the decoupling

in oS, {56 foes g e it QY s SPerftop & BaREd B4 s shown i
its admfbmlw toasitiom sds that arnngcmtainamat portibiaBeas pbsiticnedmbstethe level of the

ootfE pEE 50 I AL SRS TagPr s d B thgontainer 10,

i ncreased resistance to any 25 reversion back to the

03|t|on Referring to the ac nyi n .
in Go Sfhe BRFREaY BRSRR 105 <08y BB ERERERIRR) st the ring
or afinular dor&gm mosmoné@mlmme lmal olvirevbotiont of tiee base 2 and is

a. refg renced general l'y

forrwiggg‘? 8@)"’f§r\%{ nexing Wﬁﬂ?%@.{f%hﬁla@ﬁbﬁ"iﬁf R 12 and a side

wall 9 30 extendlng to a lower portion of the side

L, 11, d. d h b i 2. T . .
To Z3neL s 0 A1 MTE B 155 BBRER L GUEP T 8RS 4njrmeiately
adjacerit ad engpbasarriuts portioard terdontay Heyqm maﬂeb)orlrd;dessﬁ arld dexoupling

strfifinkeT AT et ReBReeaRty Fat oy Hapel Bl PERATe] flding enabies
theShaS&Spdl‘ﬁDI‘f D torefféaively pdoaddietely ailmmpagmwlthlb disebattdrh @fidite container

o B e ST s RGP ETBOLEERA 2 e

enyisioted inowéyerwhi ch operates as a pressure panel, is

shown in its unfolded position so that a ring or

annul ar portion 6 is positioned above the |evel of the
Refeoting now fpatticalabp se Figum i5¢ thel Isadfeo? muithdtst diengthaniignips 3 is shown

IS
sur{%uﬁﬁg\}agstHng éon\;r\gppt?lsr é;{}r%gﬁq?f? ﬂE %lﬁ%gvau;ba%&ng géf’{n ke structure
13i Mherktittpnsportidrat 1 ushehcrwmgn thir particuléreemipaimentnasshadng an initiator
ifi d 0 v h of

po@ﬁ% '?Svﬂﬂ&o If%rﬁlnsgw?r%e ne\(/gv géllaﬁ%né\ St R%tlnﬂg] ectISJ]‘?qtﬁ?r? S/é%ds to a
longMiMlnytoﬁﬂemed czbmap_slr@ fa':meem_sfomtthe lnesi obtimaﬂapsgng anfbldisg section.
Th%“omér%%? g %}%g\ﬂ dj\%\ficg%qg\mﬁﬂ{n lrt]%e Wﬁg‘ &%E%ﬁaﬁé,ngr}%a r,twhlch Vél" be the first
supdoet mositiap firdhapontaiseretd priorrte ti‘msvéfsan of thedoldinlipagel.

structure 13, in this case a substantially flat,

non-ri bbed regi on, which after folding enables the »
Assatiateg athitloninRiatay peftfonct isvae tontod ppitiend whidh sathizeembodiment is a

mo\f% H%iealytalﬂaeg %\}eﬂmg%fecﬁa?wﬁieﬁmi ra§fst expanding from the collapsed state.

Forming the outer perimeter of the bottom portion 11 of the side wall 9 is shown the side
wall standing ring or annular portion 6 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 js generally set with an angle varying between 30
degrees and 45 degrees. It is preferable to ensure an angle is set above 10 degrees at
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and above the Iine A-A Many other configurations for
t he decoupling structure 13 are 15 envi si oned,
whowewesv10 Ref erring now particularly to Fi gur ePGI/NZE®3/000220
base 2 with its strengthening ribs 3 is shown
surrounded by the bottom annd¥ar portion 11 of the
side wall 9 and the annular structure 13. The bottom
legg@r Thenmnifidtor sorﬁmméminﬂﬂ’llsssrpb'dsdnineuﬂ laaveeatzsdémanfe abperhaps at
e hﬁiég%?an | ni iatth 2@({? ion | which forns part of
egs 'PEPFRY BT FOUY PRY8ecti on which yields to a
Iongitudinally directed collapsing force before the
rest of th sing.or foldin ecti .The se 2 .
B ORI R0 L AT R e et BT PRAR " i RIRGISR Y méchanical

colnpregssidn lt/\l_wubilmdaréd abengbier thargfe thatiispdoubleptbai piovideti do it. If the

e SIS EbRE, B O B §IEERHEB Sl B e
20cizgreas! @mu&cmloﬁl artylec it hiag bebn Soeribtodirowdd an sna!equateeamount of

st eeply angl.ed.inyert sgction, whi.ch.will .
va§l S RothRETH:Bht LSRR EsBEeLy TrE SR pleitrER Y raagoe muen
stgeper amjles. of the bottom portion 11 of the side wall 9

is shown the side wall standing ring or annul ar

portion 6 which follow ng collapsing of the panel 11
Refdarhhg ta(Flg;urewiedmct msltnmwbteoapmiaciafhedsﬂnpbmet confrol abitiov5 may be

rea |

m%aﬁlgrsggf ateee edorgl %D@%@%{a{ éé d%ljg gﬁd will Pen Browde an
mx@rsgéreamaban@e cbmrgeroflappmdmaielyﬂo(ﬁegré&s pTrfessltlater patieh may in this

11 in Figure 6 the panel control portion 5
exia@plg%;eégﬁ%\@eg%t with an angl e varying between 30 35

degrees and 45 degr ees. is preferable to ensure an -
R ST AR 8 ﬁ@%éﬁﬁéf%éﬂe.v“n%f% e R have been used
whess/ appraphiaie esripomliquslyt ithiavenvisaged Sbat langdssibta‘ epbpmmts of this
: . St.. S
m\%éyorg ﬁ\% elb(ig#é( ggr%r? ?nséyl = %C‘Sﬁ@gﬁé’gﬁ%a‘f‘gmc["? PE?WOEM provide
espentially & tontinuony eonieal ava almththei ksgk 2.5 conpr eSSI on it

wi I.I undergo an angul ar change that is double that

provided to it. If the conical control portion 5 is
Thednitiator portide drand she conhiol porfiow Biafl hezerploerihentied tgepreceding figures

| wilf Bty t?éouné ctogmbcﬁng%rf@%r&%ﬁ thétthéﬂ‘?@nﬁa'&%ﬁﬂﬂg r%lirb/%jcﬁﬁl?ﬁl portion.

been an i nadequat e anount
Hayeavpernsitiatooportion 4 rhayt stiili bel eahfigoreddd meovideTthe reg¢a pidleast resistance

I I Vi
to I{{'f\/]ggsr,rlc:?l{ esrugﬁ tﬁﬁg a‘i’th@ﬁ %ggerl]ﬂggglqe Is?%%%ﬂ?ﬁlg?‘ggtgﬁf%scﬂ'\g control portion
18t htastllltmrgwdeman cnml’uqt@rea ohcollapag dpdnversion. In thls embodlment initiator
portion 1 causes the pressure panel 11 to begin inversion from the widest diameter

adjacent the decoupling structure 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 example, the conical portion of the vacuum
panel 11 may be divided into fluted regions. Referring to Figures 8a and 9 especially,
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 18, may provide
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initially set to be outwardly inclined by

approxi mately 35 degrees and will then provide an
wo pwe03z890n and angl e change of approxi mately 7BCT/NZ2003/000220

degrees. The initiator portion may in this exanple be

20 degrees. 15 Referring to Fgures 8a and 8b, where

the same reference nunmeral s have been used where .
foapreatyr cattel avep irexersiors lof the tpansl. erBlichagesméthatproviles increased

ssi bl e _enmbodi ts of, this _inventign the initiator .

BRI RS Talsepngur il BBt R AR bfon B bicsh Whgn in the
inweeiad gogitiovi de essentially a continuous conical area

about the base 2. 20 The initiator portion 1 and the

control portion 5 of the enbodi nent of the preceding
Refergng és Figurdd 15w dne 1d8a-da coovexoor dovgivegrdly uonitwarbiyt projeetng flutes
arf o 0,2 uniformy inclined panel portion. However,

¥ R4t or portion 1 may still be configured to provide

the area of |east resistance to inversion, such that

CRER 8P il o Sl BB BRI, of2bEC gl acition o

oubwazdly afirectel| feupsse  Inwardiy direstexhflutbs offlar leseménisiiatrmm,initial inverting
o <536 ol holeRPel B RURES 1 BB ERRN R s psPppsivon. n

thid@ayupey behave rinotugh éhel $amé manhersaserifEot prevent theepanel being forced
! . I S glasseli ke’ | '
soB WP, S e Bon SRRSO K5 1y mgyepent rom th
oustardiygodiiead pgsitiomdo the ipaaelysinained powitidne Syghi ioabtdly or outwardly
. iner. .. ticularly i eguj .
ork U9 A, AR RS o ROE bbbt P By rver e
pahewdt/ will, be apprecated disat itesy meeharticke dctian apied dminvalt the panel will be
| e I i , L
o}, 1 SyBhpb B2 BRIy Mol 446 hel floranca scton i
remrverbihe, ribk$irengthened bamadr foi exaroible tbiyestroag duies, witlibel vefyl resistant to
. i Vi i nt.o f i ferti to

R R T e i

are convex outwardly, and evenly distributed around

‘ Réf%ﬁn§$@§r§g&ers§g%;agd afi§ qg%—@ E§HEa08 or ?lé\}vglgo@?ﬁn%’ro‘i\ﬂg}#e%{ing flutes are

ns of "Tesser angul
shpwoy thg¢econ® 20t 02 88d (1 RCFIgWwe 068/ihedaiay thigl chsavity through two

crcgsrsgs%tcﬁ ndi Adikfo! over inversion of the panel. Such
geonetry provides increased resistance to reversion

of the panel, and a nore even distribution of forces
. _ i N . ¢ ,
RSl ONRTRR 534 Uil BoRREAL HI ARy HiGSare oo
intpnagdewithim gnef sogpe of the invention.
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 mechanical pusher 21 introduced

through the neck region and forced downwardly in order to place the panel in the -
outwardly inclined position prior to 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 panel 20 such as by means of a mechanical pusher 22 or
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are shown. Concave or inwardly directed fluting
arrangenents are al so envisioned, in addition to
wouoaesdiy directed flutes. Inwardly directed PCTINES03/000220
offer less resistance to initial inverting 10 forces,
coupl ed with increased resistlance to reverting back
Qut to the original position. In this way they behave
thé nreatierhott $omes eatativeamvemeatofrthe bottle bgpe (alativerth @ puaefepr the like, in
orggrJ fagfoFc%r fﬁ%grfarf%?‘ib ch#Hu dnC% Jt\wsrd%ﬁn\éﬁrféal ModitisH io"‘§r‘ij mwardly inclined
or venent romt e first
pasmbwaMV ylefonkiiorewheresy thed@ptﬂe;shap@ wasisteees prierdpinyeesion of the
pé%gisid W84 bg%rtﬁo}/&y\@% fhetn@voRite R SHeply rBliGet %efJaHGLﬁﬁ within the
rojectrons function as ribs to rncrease the force
cqnmmrnsscbmweldmﬁeﬂﬂa invessia opthaalanel 20 gaysesigerise in pressure. Such a
ri<aP;
BN FAREARG B RY i SR AL Hagies or v o
sllghﬂly-msﬂwﬁ@rdrﬁ@n@jlsmhi@h@d-and when t he nechanical action
is* removed the rib-strengthened panel, for exanple by
strong flutes, will be very resistant to reversion to
It wiilk be ranpreciate et i enfurthert erabediment Abthe yvaptigshie panel may be
In%}%‘akﬁp thgomgﬁtf\&f %h&gn iR F1gaf-érse%2é@a1rd &k 18%prévide a panel to
oncave or upward I nward rojecting flutes are
acs;nmmdataqletecraﬁitfqrge su%ws@ in maéﬁeum igp@nd die like. In such a way
'chbI LHSWiRbio0RietrBhict a@ gﬂﬁéﬁrﬁeﬁmglrﬁﬂé@mr@ g@nerated and then be capable of
0SS-sectiona Furt her ment s
amqu@tlm@tmrrewgnmvaquum fagelgsneratashehgethgmiodushersls down.
flutes are also 25 intended within the scope of the
i nvention. In the enbodi ment as shown in Figures
In1this-way, tihe paws tvell erinyaiipd tf@nbaawm@mlxﬂwhwqg RostigieFigures 11a to
1‘FFJH ?OQ’SAJHSWH\XQI‘?JW 2Liih8d td’b@ltlbﬁ‘vﬁr ghéfwﬁ’rm qﬂ?‘@*eﬁ' ¥2d- @Cé*déﬁﬂ that the

coul I mposed
meetmasicapectinnd gt P@y'dﬁéaﬁ@ecﬁ@ma ﬁr@éﬁéﬁu%‘a\{'d%@h@e ‘pigmal pressure
of At EQuged 30 through the neck region , and forced
c}omnwardly in order to place . the panel in the
outwardly inclined position prior to use as a vacuum
RERMMR 44&fn n{gﬂ*lg@ﬁé@ﬁ@hfd it A B ReR tha bﬂthiﬁr&ns'lidn g thk folding portion
such™an enmpodi ment as shown in Figures
29 i thewotigmt aidhe Fide wal hpfdhe ag@awgr k) ﬂﬂ%@alowommqf the side wall 9
c<§U‘<§7I Ré Bﬁsé}ﬁ %n?gtrﬁ&hl‘%l Nl REs §FIHRAY tHe' @mtdimd foh®duKP&ERtially replicate
bottle, a force could be inposed on

agl@ésp@mtamﬁglfﬁawasmwéh as by neans of a mechani cal
pusher 22 or WD 2004/ 028910 PCT/ NZ2003/000220 15 the
creation of some relative novenent of the pott

b .
AfRuS] ARG STHGIERS B o EORTR: BOMoR of dhelSids WAl § 2k Shown in the
a&éb‘ﬁq;%?uﬁb %V\Mg%nmawulp%wambwaueacknaﬁeéitdhﬁ)éﬂvbl eruci@ed@ncould be

I nwar d inclin
provided. r example a plurallty of folding portions could be incorporated about the base

2 in an alternative embodiment.

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, it
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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position. Any deformation whereby the bottle shape was
distorted prior to inversion of the panel 20 would be

w0 esmawesdt@s i nternal volunme is forcibly reducepCT/Kaz003/000220
vacuumwi thin the 5 container is renoved as the
i nversion of the panel 20 cadses a rise in.pressure.
Such a rise in pressure reduces .vacuum pressure until

In &flthenémipscnentref thespresarttimenton, eand mefgrring|tp gigurgs 13 and 14, it can

volRoeh Mol TPy GREh i, 310 K ape B0 A aDRABR] b ran e
naipéwet pontiisB1 . T inftiatar tpedionrmashiee namstictesiiiinthisin mind, to allow

Figures .12a-d ,in order ' 0 . ,
or R el T P R ) BRAEbgR pvertin wher i s
thePgratetidiamater Oaheadlabf theendrideer seotiopaohthe nengl Iniilis gasreihe portion

w.l |l proyide relief ' ' I i
0git i Bt g b L ks Lt RERL IR R BPAME B the cortainer
invegs dhédd g poetionleh thact es therigtiatoerbriven t he product

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

froman upwardly inclined position Figures 11 a to
WHEE it theaforbomgedesicriptianc Féferedcg bas beem masledp erAcifi components or

. Fi gur 12a-d,. C i [ | ein
ntF 5 307 dove e o Bl bAByalde %) St i@Rnistare her
indoRjcested s [friediddualy sef forthe contents. 20 Referring again
to Figures 12a-d it will be seen that by the provision
of the folding portion 20 in the bottom of the side
Altvaligh Shioinvehiiore bas diere rdes@ritienebyrinian rof prxermnim apgl Withereference to
si de | |. 9 : k t i i ovements
posebEaifoiion Huberof €57 58 b dhoBd M i doaliom Uf Biprover
may b amsie dosTetmi wighout Hepartisg fiors the gooneeef thww\ﬁ%a@ gefined in the
Fﬁ@é@%&ghag structures for the bottom portion of the
ARPPHEAAET "9 are shown in the acconpanying draw ngs it
will be appreciated that alternative structures could
be provided. For exanple a plurality of folding
portions could be incorporated about the base 2 in an
al ternative enbodi nent. 30 There may al so. be provi ded
many different decoupling or hinge structures 13
wi thout 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 enlarged area to provide for increased | ongitudina
novenent upwards into the container foll ow ng
i nversion. 35 WD 2004/ 028910 PCT/ Nz2003/ 000220 16
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In a further enbodi nent of the present invention, and
referring to Figures 13 and 14, it can be seen that

wWo b@4mesdest portions 30 of the pressure panel RAT/NE003/000220
invert earlier than the narrower portions 31. The
initiator portion may be condffructed with this in
mnd, to allow. for thinner material and so on, to

. ChAMSde for the panel 11 to begin inverting where it

has 5 the greater dianeter, ahead of the narrower
sections of the panel. In this case the portion 30 of

1.t he Apamﬁlamew\/na‘ﬂhg Iaslohgldldiﬁdl )éxrsebn rupper 6bﬁbﬁfﬂavfn@0éﬁ bPéhing into
centr nt ai ner nve

a
o B PR 5 b ST BT tina i S8 AR PR &lgwer porton,
t he sfa;nfle@en pgticle Beiudpig ®Pase, ehigzee elobmghdvm \efid@8€sdid container,
specj ents t he inventjon
A i e R CIE PR T T
Rlerehpanel portion pecatdd th &sldhfoweﬂcbowdﬂau%bloyp%%'surfeobélﬂal portion being
t hou ention, ha ScCr
et as sh i HER P e AERET £oSHaR s B perted positon
t herteodmpensatesfor a changa disgresueslintbédd wietdn tHecedntfifgr. or
i mprovenents 15 may be nmade thereto wi thout departing
fromthe scope of the invention as defined in the
2. appeéncedaicéraastelaimdd R0DAM0R 8MRiIPSTIY N0 P&EE PRrtioh is adapted

A conta | on | tud| nal axis, an
uppéer%SbS}P?'BH eﬁﬁ?)?ci?éiefé%ngﬁ Yg‘?{%d Nsai d cont ai ner,
a body portion extending fromsaid upper portion to a
Io r 110 5 said lo ortion_ includ a base,
sa:NZ)‘ %z%g%ﬁ%rl ss‘f"ﬁ'@%?'? C \gﬁﬂh% NS pr88?ﬂr§|pﬁ8gl pcggqrblmcludes an
contiiigier poréion remmdad doatrsk portien, SsHis tirsidtoabbition providing for folding

tra%ﬁyo% SE%P%F‘;&"%%?‘@ pressure panel portion |ocated

in sad sai d pressure panel portion
bei ng capabl e of foldlng from one Iongitudinally

[ A d i
4 confaiEtaReR e M i dainl ™ Sirsten PR dartBLacdior ien a mare acute
\(l:\ﬁntaaghdhan tre ifitiatar <portioa|relet1vea1$> the mrqgﬁddlgaj axisabithd container and
a 0
o BRI Mo BATesfiid bl BatsREb e S e furner

‘contiravarely irds the eantaider. n cl aim 1 wherein said pressure
panel portion includes an 15 initiator portion and a
control portion, said initiator portion providing for

S.f ol & eqntaibef as elaineéd irc olatnn dl wpereini €sid 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.

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

7. A container as claimed in claim 1 wherein said pressure panel portion is located
immediately adjacent said base.

8. A container as claimed in claim 1. wherein said pressure panel portion is of variable
width and inverts from its widest portion to its narrowest portion.
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4. A container as clained in claim3 wherein said
control portion has a nore acute angle than the

WO pootiozoor portion relative to the | ongitudi naPCEXEZ006H00220
the container and 20 wherein the initiator portion
causes said control portion -t invert and flex further
innmardly into the container. 5. A container as clained

9. i n gl @intainervdsecleinedsiai caipr éssmﬂremmmlft?é?rt $estion has an angular

pr Ol\f\c(fﬁaﬁﬂp ﬁ& eent%as I(P Bngﬁu#{ﬁﬁc{ UL & %Lérugst‘aﬂf?&ﬁ%*e shie as that

. use § Coritain ["owi ng 5 cool 1 ng of
heabfttle Icontrol degtianhi n t he contai ner after it has been
capped, such that there renains substantially no
vacuum pressure inside the container. 6. A container
10as Al aintarbrias aiaierhis cleirerlewhereiai hipreseulp@apaheqriion is adapted

Unaist o 3B EPRE Y sl RGN IR oty 8P batfof T oY

container as clainmed in claim1 wherein said pressure

(pan I i a i d
BB 7L, RS ot o s
sai tb paesssaic Iqreateportia of o2id ikody footiipni tapeelacgsaig; base portion in

por PN Esiabib shBedh ke RB 000220° 16 o "
container as claimed in claim3 wherein said initiator

12?5?@ ?Jhg]ﬁéc‘arl ?Snclglpf%jlﬂr%alhnﬁl {vp&elroms §tﬁ!cﬁ§ré\{§ stiéh #3t h use a top

IS SU stantla g he sane as
t hatloadeppliebtoctbatcontainse isttransfersd fiom seid bassiorRporian of a sidewall

cl a| %éo taﬁ{eql m 1 wherein said pressure panel portion
is & pte 0 cause said base to retract

I ong| tudinally into said body portion. 11. A contai ner

3as ol gdn%gera% &%lﬁ\'gml&aaW?Werlﬁé‘élé p%s%ﬁ@%ﬁ]epﬁdfﬁén is connected

portlon 'S to cause said | ower portion of
sai ovithouid jpwet prhOltl by ealsreiding or bingaseu@det i on in 10
providing a standing support for the container. 12. A
container as clainmed in claim1l wherein its structu
14, s ucbntainat as relairsed dn cigim 1 whereip paif gWessyrq panel portion includes

cont ﬁ.@sg idgd fromsaid base to a portion
O%It g \Xl&ﬁ?lg& (ﬁg container. 15 13. A.container as
_cI ai rred in claiml wherein said pressure panel portion
18.S C@%Qﬁ%ﬁq@ﬂ 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

no vacuum remains.

17. A container as claimed in claim 3 wherein said control portion is outwardly inclined
‘ _at an angle of more than 10° relative to a plane orthogonal to said longitudinal axis.

18. 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.

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

in said base.
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with said | ower portion by a decoupling or hinge
structure. 14. A container as clainmed in claim1l

wobk@nezsrieai d pressure panel portion includes PRONZ2003/000220

outwardly projecting portions, 15. A container as
claimed in claim| wherein sdfd pressure panel portion
includes inwardly projecting portions. 25 16. A
container as clainmed in claim1 wherein said pressure

soPaned cg%h'ep'%s' aaﬁ%@pﬁeglalﬁ M YSGng % rsﬁf@@’%al’daﬁéh%rsely oriented

i nduce e cont ai ner” such
subsctraswreasbanﬁl pertow lecaieshin saigilover PP'?“O"‘A cont ai ner as
claimed in claim3 wherein said control portion |s
outwardly inclined 30 at an angle of nore than,
21r el & codainer 25 plhiares, inclaimoywharein said & %FSP%E?QQJ@PH‘QP is adapted
axi an usd & pévﬁ%nstoaﬁeﬂ%%%tgﬁ fol ﬁ‘lté’("ﬁgl ﬁr@séﬂré"lﬁﬂulsgd ‘M‘lﬁfnetﬂé container

said angle’| t he angl e of
i ni tfolovong peating @ﬁa||l§U|@le|ﬂ“éla€sgﬂd qcemaln@"ﬁter ﬁé‘aié’eef,lxcapped
container as clainmed in claim11 wherein sald pressure
panel portion is included in said base.
220044 oorgainer FIAIREZ00 3/20D @A heraio sas! PFAS%ﬁtPaP?Jé?O”é%’ is adapted

cl aigkde E@s&ds@hﬂérﬁlygﬁ&hﬁw cEmpematisn ﬁﬁ'rgdddeartﬁe‘é@i@é?ln)ﬂuced within

oriented pressure’panel ?lon | ocated in said | oner
por tﬂwgnontamgafolwm@palme?f sa@ liquigl wihin the eappeghcoptainer, such that

wher BLdyonalid R RSeH the MBSl Rl drQBidicontifitapt ed i n use

to provide conpensation for iInternal pressure induced
within the container follow ng heating of a liquid

oM thy %oﬁ@lngr ﬁ%f'm &N gnﬁﬂﬁwgf aid, WEEH% %ﬁ@b@@@@@ co’h?alne‘k having at

cont ai ner med 1n claim?21 wherein said Eres re -
paneleagopne @Uhsbanaalh/ptt@cﬂ'“ef@e'y nor@@ec{ /asHPBe §aBe: pyrion located

pr Ovécﬂ&eﬁﬁmﬁééeo Baif ‘i’/écuruﬁ’ﬁi BERS] pBFRA DRy ddipteifl use to fold from

W t hi e contalner followng cooling of said |i

wi t ha riongiedisalppénliesshapitien tosalt finverge Psdion %Pe@g?%sate for. a

exer Lieg) Q'&Lbﬁé@sur@ﬁﬁdd&@ﬁ Wit tﬁe%ﬁnt%ﬁieﬁfdﬂ@\mr@l db@ﬁng 8Ra liduid within
contalng avin | ongi t udi nal aX|s

bascihegantainehatel aAs ReN SRPPRE: SUED et ess £ 197 5 Sxéited on the wals

SUbSBPs%ﬁ @&rkaindr ansversely oriented vacuum panel
portion | ocated adjacent to said base, said vacuum
panel portion being adapted in use to fold from a

2h ONGtddiafal h¥vihd ‘é'lbr@’t@diﬁ@ﬁéﬂé Qﬁsuﬂ@w@ﬂl ahawds%dclosmg off one end,
position to conpensate fors a 'B(/ﬁ b%ess |
P ndueeid Sanieineh BKBS coAinalensbstanin AP VEEEM H@ef&?d yacuum pane
i qub&tl% fdakiRd 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.

25. 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.

26. A container as claimed in claim 25 in which alternate flutes are inclined at a

greater or lesser angle relative to the longitudinal axis.

27. A container as claimed in claim 25 in which the flutes are outwardly convex.
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the container after it has been capped, such that |ess
force is exerted on the walls 20 of said container.

wQ@4004M2890Mt ai ner having a | ongitudi nal axis, aPGI/NE2003/000220

wal | and a base closing off one end, said container
havi ng a single substantially“transversely oriented
vacuum panel portion | ocated within the base and
28.0i nBgobiginenas siaieedyn) glaimy25dn which e fivigs Gre WALy gencave.
structure, said vacuum panel portion being adapted in
use to fold froma |ongitudinally_inclined gosition

290 aft coRiAE! @8l clgiesd indrlatny 1 %Wb@héﬁﬁ%fofd&g of the RARR! Pogion an end

presgyl bﬁthbruyéegértwnt .eldaabﬂée t6 BBt gled ipwardly %Qéﬂ fHah8Mmew base
as clainmed in aim| in which the pressure panel

por t [&gPn; lgclormed that G‘G'USP%FI%P M‘Eﬁsblfe PP'ER'e%O"FQﬂ ﬁ'PH"g that a greater
conlgghmﬁ%ﬂﬁgbnkbﬁﬁmpgﬁg,sgﬁwmédconta|ner as cl ai med
inclaim25 in which alternate flutes are inclined at

a greater or lesser angle relative to the

3b.0NgAtcdfiatel adlafmedh Gjaim A HANAALAIRG a%c@u@hﬁ%&ubtl]re connecting
claim?25 in which the flutes are outward %Hconvex

2004?*’@2%%@%%29@'@9#@6@@2’@“2@05@“ aRd % At 2 Aee %Ch allows for
cl ai gratdr thvdrdiafl 2pwhbid IBﬁ@lﬁﬂlrkhﬁofléddélﬂsof BHeSpreSaiRe dhivel.
concave. 29. A container as clained in Cdaim1lin

which after folding of the panel portion an end tip

30f thechnsifePHd icimba ROXAEiRd 1t cwrﬁeetw SR agredsure panel has no
up wardly such that a new on is formed that

I hel 8 theninggiks<e ieeiraiy St%?'tlpram%gm@hmph%me@ and inversion.
greater standing ring or footprint area is provided.
30. A container as clained in Claiml and includi a ,
3%-ecoﬁdl"?%3§? FBE\PGP%atkE‘SﬁEE@tW?QQG amereﬁﬁwgs'uﬁgce&aw@ﬁn a container
por t b&ddraihd l‘b a@irrm Rodyicpeald B8thad tholriedfap Fnlngfef%awﬂolqhe or each
ongi t udi na

al l ows for nwar d a| war d

oV O R SRuRRAST Y E0R I e s30T Befifarner  aq
claimed in Caim1 whereby the pressure panel has no
tren thenln ribs t esfrajn subs

ongf* 4r AEP Wﬂ\?‘é??éﬁt of; ?ﬁﬂ*‘ﬁ”ﬁ\?@r‘%‘? B! h°f‘5°f§E'm/§2mat hod
of conpensating for a change in pressure induced
within a container according to claim1 in which said
met hod i ncl udes applying a force to the or each said
pressure panel portion to cause said folding to occur.
33. A force applying neans for perform ng the method
of claim32. 20



