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Background To Invention 5 This invention relates to pol yestleg ppgtﬁjsers,
particularly sem - rigid collapsible containers capable of being f

Wi th yh8loAdq4i d, and  nore particularly to an inproveegeralowetion for
initiating collapse in such containers. 10 'Hot-Fill' applications inpose
significant nmechanical stress on a container structure. The thin side-wall
~construction of a conventional container defornms or collapses as the

i nternal container pressure falls follow ng cappi ng because of the
subsequent cooling of the I|qU|d contents. Various nethods have been

devi sed to sustain s f ange while maintaining a
controlled configura h?QE l SIIB(§63§%§¥%$ must be heat-treated to
i nduce nol ecul ar changes resulting. in a container that exhibits therm
stability. In addition, the structure of the container nust be designed to

al l ow 20 Bg@k'ggaancpﬁ'(pMnﬁom “flex' inwardly to vent the internal
vacuum and so prevent excess force being applied to the container
structure. The amount of 'flex' available in prior art, vertically

di d fl 1S h i hed th
For oo s 1 ranshot FUEMYS resiEe of bengRie Coimsa, budiiyl ihd ° 1 2200 Laen

the panelyid eblidpbielSori iRk dpfabRaditeith ﬁlhﬂmvttb roailiuidneied any i ncreased
| oad. Additionally, vacuumforce is required in order to flex the panels
i nwar dl y "ﬂ@'ea@fwrivsw #} Byygred §P%Tq°t'§%1f?’dﬁma?'ﬁgr°é’$ 8% Meven if the
panel S arsg Ffégsto be extrenely flexible and efficient, force wll
sti e exer on the container structure to sone degree. The nore
~> force that is exerted results in a demand for increased container wall -

10 ‘Hot-Fill’ appiicationé impose significant mechanical stress on a
container structure. The thln side-wall constructlon of a conventional
container deforms or collapses as the lnternal container pressure falls
following capping because of the subsequent coollng of the liquid
contents. Various methads have been devised to sustain such internal

15 . pressure change while maintaining' a controlled configdra‘tibn.

Generally, the polyester must be heat-treated to induce molecular
changes,‘r.esuiting in a container that exhibits thermal stability. In
add'rtion,' the structure of the container must be designed to allow

- 20 sections, or paneis, to “flex’ i'nwai:dly to vent the internal vacuum and so
) prevent excess force being applied to the container structufe The
amount of “flex” available in prior art, vertically dlsposed flex: panels is
limited, however, and as the Jimit is reached the force is transferred to
the side-wall, and in particular the areas between the panels, of the

25  container causing them to fail under any increased load.

Additionallf, vacuum force is required in order to flex the panels
inwardly to accomplis.h pressure stabilisation. Therefore, even if the
panels are designed to be extremely flexible and eﬁicient’,_forc"e will stili

30 be exerted on the container structure to seme degree. The more force
that is exerted results in a demand for increased‘container wall-

thickness, which in turn results in increased container cost.



t hi ckness, which in turn results in increased container cost. 1 8 FEB 20D5
WD 02/ 18213 PCTI NZ01/ 00176 2 The princi pal node of failureli® R 26050r art
- known to the applicant is non-recoverable buckling, due to weakness in the
St'”{&égﬁ/@z ; geonetry of the container, when the wei ght/REzoid@recont ainer is
f3r comerci al advant age. Many attenpts to solve this problem
have been directed to adding reinforcenents to the container side-wall or
to the panels thensel ves, andzalso to providing panel shapes that flex at
| ower thresholds of vacuum preSsure. 10 To date, only containers utilising
vertically oriented vacuum flex panels have been commercially presented
and successful. In our New Zeal and Patent 240448 entitled ' Col | apsi bl e
Container", a sem-rigid collapsible container is described and clainmed in

15 which cont npLleslcpal hess bnisiluse mcdi wicedrtynosviptouthel i ty of arced panels
which are able to resist expansion fron1intErnaL Sﬂesgure jput are able to
expand t spplicent isenan-regovaialle duelinga Gup ig Wekaese dn i3 BSH Flon under a

| ongi tudinal col |:aps| MiehwBighPb BHelcohtriféd! ik agblke cont ai ners «
was disc?%ﬁ%ﬁ?’ﬁ%gﬁggg&an?%%@g?OV|dedbfor aegngoms-like, or accordion 20
| i ke yertdrGamraoiciapdiargagd. Many atteraitnte solSths ardkdgailgve| i ke structures

are inherently unsuitable for hot-fill ,  appli.catl.Qn: hey exhibit-
di f fi cul bgen diretes topAJRG reBtorcaments &p A% ?‘F‘T‘?’"%ﬁggﬁ“"“é@%&ess_i ve load. Such

cont ai negys Jres {HaRiskvek IRNPlILS tapRividing par shipesabat flek at ongi t udi nal axi's
of the container. Further, |abels cannot be properly applied over such

sect i onslodwee thresholds ¢é va¢uia PTRSFEIPent that takes place. This results in
severe |abel distortion. For successful |abel- application, the surface
,w)underneath must be structurally stable, as found in nmuch prior art
- Jcoldifill confaidass, onlydemabiherswhitisipgyverticaliu gaenieds/agpem flex |

panels have been commercially presented and successful.

In our New Zealand Patent 240448 entitled “Collapsible
Container", a semi-rigid collapsible container is described and claimed .in
15 which con{rolled collapsing is achieved by a plurality of arced paneis
which are able 1o resist expansion from internal pressure, but are able to
expand transversely to enable collapsing of a folding pqi_‘tion under a
iongftudinal collapsing force. Much prior art in collapsible containers
was disciosed; most of which provided for a bellows-like, or accordion-

20 like vertical collapsing of the container.

Such accordion-like stmctures' are inherently unsuitable for hot-fill
applications, as they ekhibit difficulty in maintaining container stability
under compressive load. Such coritainers flex their sidewalls awa\) from
25  the central longitudinal -axis of the container. Further, labels cannot be
properly applied over such sections due to the vertical movement that
takes place. This resuits ln savere label distortion. For successful label
apéalication, the surface 'undei'neath must be struciurally stable, as found
in much prior art cold-fill container sidewalls whereby corrugations are .
30 provided for increased shape retention of the container under

compressive load. Such compressive load could be supplied by either



30 provided for increased shape retention of the container under
conpressive | oad. Such conpressive |oad could be supplied tineFEBeggg 8 FE
B 2005. WO 02118213 PCT/NzZ01/00176 3 increased top-load or increase
VaC“UWOfoi gsre generated within a hot- fill containepcf/Rzosoarnpl e. ojects
off=the I'nvention 5 It is an object of the invention to provide a
sem-rigid container which is able to nore efficiently conpensate for
vacuum pressure in the containgr and to overcone or at |east aneliate
problens with prior art proposals to date andlor to at |east provide the
public with a useful 10 choice. Summary OF The Invention According to one

ith 10 cho | nti on
S e val | bregtoPrbet B PRt doclLRL SRR ot ol Ghh B EfPTT 1T g

vacuum pargl cgmesihérofbr ieRg&hpidl Ng an initiator portion and a control portion
whi ch resi sts being expanded fromthe coll apsed state. Preferably the
vacuum panel is adapted to fold inwardly under an 20 externally applied

mechani calf or ge ('l}p+ rder ta.conpletely renove vacuum pressure' generated
1 > H

by the co ntents, and to prevent expansion fromthe

col | apsed state when the container is uncapped. 25. According to a further

aspect3of this invention there is provided a seni- rigid container, a side

o ua g e 8 AR, R P M Rk &%e{otarsghusmqwcx@ﬁwgﬂﬂ panel porti on

including an i ortron an rol” portion provi des for
expansi onwhidhistdbie ﬁﬂhioeq)srendneaﬂ)atempaﬁba% édirewaa:lubm preeswadutim panel is
adapted to fold mwardlg

container and to ov: rcome or at least ameliate problems with prior art

proposals to date and/or to at least provtde the public with a useful

10 choice.

Summa_[y Of The Invention

According to one aspect of this invention there is provided a
15  semi-rigid container, a side wall of which has at least one substantially
vertically folding vacuum panel portion including an initiator portion and

a control partion which resists being expénded from the collapsed state.

Preferably the Vacdum pane! is adapted to fold inwardly under an
20  externaily applied mechanical force ih order tb completely remove
vacéuum pressure génerat_ed by the cooling of the liquid contents, and to
prevent expansion from-tﬁe cdllapsed state' when the container is

uncapped.

25. According to a further aspect of this invention there is provided a semi-.
rigid container, a side wall (.Jlf which has a substantially vertical_ly folding
vacuum panel portion including an initiator portionrand a control portion

which provides for expansion from the collapsed state.

30 Preferably the vacuum panel is adapted to fold inwardly under a

vacuum force below a predetermined level and to enable expansion from



vacuum force below a predeterm ned | evel and to enabl e expansion from1 8
FEB 2005 WD 02/18213 PCT/NzZO /00176 4 the coll apsed state V\Ire{u Hi® 2005
cont ai ner is uncapped and vacuumrel eased. Further aspects o hi's
in j whi ch shoul d be considered in all its cts, wll
beﬁ%hlap%%r ent fromthe follow ng description. Br F%@%%i%@?%ﬁ on O
Drawi ngs 10 15 Figure 1. shows diagrammatically a sem-rigid collapsible
cont ai ner according to one po§sible enbodi ment of the invention inits
pre-coll apsed condition; Figure 2: shows the container of Figure 1 in its
col | apsed condition; Figure 3: very diagrammtically shows a
Cross-secti qpal Vi ew ?‘fﬁ tpe cont ai ner_of F('igure 2.along the arrows A-A
20 Fi guithe goliappedStafhwhen b FRRIAMGT ISATPRSY 10 SR W rows A -A; Figure 5
shows a,gofkai ner according to a further possible enbodinent of the ,_
invention; 25 30 Figure 6: shows the container of Figure 5 after coll apse;
Figure 7: shows a cross-sectional view of the container of Figure 6 along
arrows B-B:. and FEi gur : . Cr ' ' t he cont ai ner'-of
R ore Bordhes HBadis Htifig Tay FRORSWAICH SRUSEL LSRR £ AL

5 novel aspects, will become apparent from the following description.

Brief Description Of Drawings

Figire 1: shows diagrammatically a semi-rigid collapsible

10 container according to one possible embodiment of

the invention in its pre-collapsed condition;

Figure 2: shows the caontainer of Figure 1 in its collapsed
condﬁion ;
15
Figure 3: VEry di-agrammatic;aﬂy shows a cross-sectional
view of the container of Figure 2 along the arrows
A-A; '
20 . Figure 4: shows the container of Figure 1 along arrows A-A;
Figure 5: shows a container according to a further possible
embodiment of the invention;
25 Figure 6: shows the container of Figure 5 after collapse;
Figure 7: shows a cross-sectional view of the container of .
Figure 6 along arrows B-B; and
30 Figure 8: shows a cross-sectional view of the container of

Figure 5 along arrows B-B.



1 8 FES 2005 WO 02/18213 5 Description O Preferred Enbodi nents P

CT/ NZO1/ 00176 The present invention relates to coll apsible F%”F‘gi ﬂj’,d,
containers having a side-wall with at |east one substantiall'y é r£408al | y
f ol di gg (3,¥AGuUUM panel section which conpensates for pageHvRIRSSUre W thin
the container. Preferably in one enbodiment the flexing may be inwardly,
from an applied nechanical force. By calculating the anmount of volune 10
reduction that is required to negate the effects of vacuum pressure that
woul d normal | y occur when the hot liquid cools inside the container, -a
vertically folding portion can be configured to allow conpletely for this
volunme reductign within itself. By nmechanically folding the portion down
af t er _hot L1£$E¢KIRE S IELEIEQUUHANOGIIUR  of any vacuum force 15
generated inside the container during liquid cooling. As there is no

resul ting vacuum pressure remai ning inside the cooled container, there is
little or no f ghegraRREItRtorA@Rtesto édiRpsibidevmi-tigidcamsaingrs ess stress to
be applied to the container sidewalls than in prior art. . 20 Further, by
confi guri hagvinhe sidamwebwigbat leest oredubsipatid voessivAgIPES  expansion fromt he
col | apsed_ st ] | ' ol ented. A large
am)unt§ofv cﬁﬁ?%ﬁ&ﬁ%@e%‘&?t aePgaﬁggﬁgﬁigggT@eﬁ?Eﬁ‘gﬁhﬁ?{m tially, vvogl d
be requira@ donisiemert the control portion to its previous position. This
ready evacuation of volume with 25 negation of internal vacuumforce is
quite unlike prior art vacuum panel container performance. - The present

i nvention may BesaakI9ht 8h8@mbalindy the flbtking thayhaiawasdly sira@ and nade from

any suitable material and by any. suitable : :
an applied mechanical force. By calcuiating the amount of volume

10  reduction that is required to negate the effects of vacuum pressure that
would normally occur when the hot liquid cools inside the container, a
vertically folding portion can be configured to allow completely for this
volume reduction within itself. By mechanically folding the portion .
down after hot f';l!ing, there is complete removal of aﬁy vacuum force

15 generated inside the container during liquid cooling. As there is no

_ resulting vacuum pressure remaining inside the cooled container, there is
littie or no force generated against the sidewall, causing less stréss to

be applied to the container sidewalls than in prior art.

- 20 : Further, by configuring the control portion to have a steep angle,
“expansion from the collapsed state when the container is uncapped is
also prevented. A large amount of forcé-, equivalent to ‘I_:hat
mechanically apblied initially, would bé requiréd to revert the control
portion to its pllevi_ous position. This ready evacuation of volume with
25 negation of internal vacuum force is quite unlike prior art vacuum panel

container performance.

- The present invention may be a container of any required shape
or size and made from any suitable material and by any suitable
30 technique. However, a'plastics container blow moulded from

polyethylene tetraphalate {PET) may be particularly prefen'ed.



30 techni que. However, a'plastics container blow noul ded frontpol t hyl ene
tetraphal ate {PET] may be particularly preferred. 1 8 F E s1280E L§Qm55
02/18213 PCT/NzO /00176 6 One possible design of seni-rigid container
shownwigyhkgyres 1 to 4 of the acconpanyi ng drawi ngspcThaoronvai ner
referenced generally by arrow Cis shown with an open neck portion 4

| eading to a bul bous upper portion 5. a central portion 6, a |ower portion
7 and a base 8. S The central pgrtion 6 provides a vacuum panel portion
that will fold substantially vertically to conpensate for vacuum pressure
in the container 10 follow ng cooling of the hot liquid. 10 The vacuum

panel portion ?)%ee{angsfbm éész_&noof &%ilri?%] &nt%?t@tagl Go¥Hn lr?c IhSEfl’e@gl i nwardly under

| ow vacuum f or causSeés a nore f7ea steeply i'nclined (a nore
acut e angke4roFlthé ia¢orhipariyiey Hmmgngdemmhomlnsr offerenbed gentrailyier 10),

control portion 2 to invert and flex further nﬁa g Eto t he container
10. 15 Thhy |§F’6W SilpEheWn Y¥ith A7 PPER B?C%B?’it'PBn adifg & l?'ﬂ O%F steep, relative

to the Iopgid ydiad 5, 32gh a'ortiSh B B68ahdrfioh hearkpakisk gpor tion 2. W t hout
an |n|t|ator ortion 1, t | evel .of f.orce needed to invert.the control

portioh 2 may be undesrrably rai sed. This enabl es strong resistance to 20

expansion fromthe collapsed stat of th , W thout an
initiator porﬁ%c?'a)tra'ﬂ‘?ﬁ?rh?@r?vﬁ &SV C&"F%[f]ﬁée’%ggtr’t attg’glpt ion, the

control ﬁﬁH&u&ﬂaﬁﬁﬂyh@ﬂﬁﬁhVQ@hoﬁ@euﬂﬂesmwahmenbuekhmmgnmhder conpr essi ve
vertical load. Such buckling could result in failure of the control portion
to fold |Wﬁﬁam?%é@ﬁb@%HmSFﬁ€W61?ﬁVw'Fﬁmqﬂpeater evacuation of volume is 25
therefore generated froma single panel section than fromprior art

10 The vacuum panel portion has an initiator portion 1 capabie of
fiexing inwardly under low vacuum force and causes a more vertically
steeply inclined {a more acute angle relative to the longitudinal ztxis of
the container 10}, control portion 2 to invert and flex further inwardl\r
into the container 10.

- 15
The provision of an initiator portion 1 allows for a steep, re}ati'\re

to the Iong.'rtudinai, angle to be utilised in the oontrol portion 2. Without
an initiator porticn 1, the level of force needed to invert the control
port:on 2 may be undesirably raised. This enables strong resistance to -

20 expansron from 'the coliapsed state of the bottle 1. Further, wnthout an
mltta’tor port:on to initiate inversion of the control portion, the control -
portion méy be subject to ‘urtdesirable buckiing under compressive
vertical load. Such huckling could result in failure of the contrel portion
to fold_into i'tself satisfactorily. Far greater evacuation of volume is

25 therefore generated from a single panel section than from prior art
vacuum flex panels. Vacuum pressure is subsequently reduced to a
greater degree than prior art proposals causing less stress 10 be applied

to the container side wvails.

30 Moreover, when the vacuum pressure is adjusted following -
application of a cap to the neck portion 4 of the container 1 0 and

subsequent cooling of the cantainer contents, it is possible for the



vacuum f | ex panels. Vacuum pressure i s subsequently reduced too_.a greater
degree than prior art proposals causing |ess stress to be ap | BeliE t2006he
contai ner side walls. 30 Mreover, when the vacuum pressure is adjusted

f ol | oWt/ 1sapP! 1 cation of a cap to the neck portion 4pefnib@oegrnt ai ner 10
and subsequent cooling of the container contents, it is possible for the 1
8 FEB 2UO0 WO 02/18213 PCTI NZO /00176 7. collapsing section to cause

ambi ent or even raised, pressurg conditions inside the container 10. This

i ncreased venting of vacuum pressure provides 5 advantageously for |ess
force to be transmtted to the side walls of the container 10. This all ows

for |ess j.al | [N 1 Eﬂzﬁcfrf?ﬂ% uction of the
cont ai ner g%%%%n% snetgcg?)l?g%&g‘?%;%'ﬂé#ﬁéggﬁ‘%éﬁr%l%gd pg‘fssso af ows % or less failure
under | oathsike theeoataiiexi ¥®r 10, and there is nuch | ess requirenment for

panel area to be necessarily deployed in a 10 design of a hot fill
contai ner, such as container 10. Consequently, this allows for the

provi sion of ofheindRik AR o Cakm Rr&asgrolRREgNS to be enpl oyed in
container design for hot fill "applications. For exanple, shapes could be
enpl oyed adhantagsobdy dohiesafoee dubedrangaittechimthe sige valisrcf e ef f ect s of

vacuum pr oS siner Aﬁdfﬁsﬁ@g\'@ Yor Iis%ar\é\gt%bgl 118%909&%59%?\( Hﬁﬁseebqnf ull'y support

the | abel “% ?JPF’C I'nste having a area underneath

whi ch i's fpeesastruvdidriof the comitslGerpT®@itatting frydpetior claaper. CTHi$ ai ners utilising
vertically oriented vacuum flex panels. In a rg%rti cul aé?ermodi ment of the

present i #seallavehfordessysilure unseg Joag qf the sontaingi 4P, 20dMBEfedY radial ribs as

shown, - i, die1cE QaculsheRf A kriolre 4 HedechOidrPlelopsd hat . as_seen
W

\) particularly in Figures , th the initiator portion 1 and the

cont ri@l plesighmt 2hetofill epryeier, such as cantainer 10. Consequently, this
"allows for the provision of other more aesthetically pleasing designs to

be empioyed in container design for hb’t fill arpplicat.ions. For example,
shapes could be employed 'that would otherwise suffer detrimentally
from the effects of vacuum pressure. 'Additiona-lly, it would be possible
15  to fully support the label appiication area, instead of having a ‘crinkle’
area underneath whiéh is present with the voids provided by prior art

containers utilising vertically oriented vacuum flex panels.

In a particular embaodiment of the present invention, support
20 stnictures 3, such as raised radial ribs as shown, may be provided
) around the central portion 6 so that, as seen particularly in Figures 2
and 3, with the initiator portion 1 and the control portion 2 collapsed,
they may ultimately rest in close association and substantial contact
with the support structures 3.in order to maintain or contribute to fop-

25  load capabi]ities, as shown at 1b and 2b and 3b in Figure 3.

In a further embodiment a telescopic vacuum panel is capable of
flexing inwardly under low vacuum force, and enables expansion from

the collapsed state when the container is uncapped and the vaguum

30 rejeased.



they may ultimately rest in close association and substantial contact wth
the support structures 3_in order to maintain or contribute¢ gqrgg)pzqé— | oad
capabilities, as showmn at 1 b and 2b and 3b in Figure 3. In a furt

enbod] telescopi ¢ vacuum panel is capable of flgrbagepigardly under
| ow 32@@?(?22?30rce, and enabl es expansion from the collapsed state when the

container is uncapped and the vacuum 30 released. 1 8 F F B 2005 WO

02/ 18213 PCT/ NzZO1/ 00176 8 Preferably in one enbodinment the initiator

portion is configured to provide for inward flexing under |ow vacuum

force. The control portion is configured to allow for vacuum conpensati on

appropriate to the contaiper such t hat vacuun%gfrce I S mai ntai ned,
Yhe vertically

but kept Fefe@blydnyns Gripdiment the Fjuaar PorioB s Co i

fol di ng vaeUID RANRkard FR&IHUhddP My Yiklum fdiEd.Nehe CBRtIBIMSABRENSAL i ON i s .not
required. a‘%hwgﬂavw Iarena f(g expansi on furomthe c%l I apsgj state when the

cont ai ner isiconfignedppedioantdr vacmumrcembensstian appropogte tohde | ow vacuum force
el . {, Wil reverse

pulling the vertically folding vacuum panel .secfi o - ]

in 10 di r SEEFGHR ?‘Frrre%%égttgﬁ/"%’gbmta%ﬁeh'é W%’P%g!segg%%tegeﬁ gggg\{/élt he menmory in
the pl aspirG 2B bHiciBht fo @aavitdasriicily doldinanpeuuevpaent ' feature for the
consuner, allowing as it does for visual confirmatiogn that the product has

not been ssstinedoprenntd further vesuugEormnrsAsFtan isiek readieAcaiNiS f ol di ng vacuum
panel sec ' e LG5 thfd Wwhah Bie BONihineR and two opposi ng
control q%ig%ﬁlag%}s@x‘%g%h@%ng t ee&gggérégjgstg flhex reequi rgd from each control

portion suithspeiiend kycuvmd velessed.aMitinousrtbs daw eatuur forceaudiingdegree. This is

achi eved through enploying two contral portians ach required to vent 20
) only hal ft}"? wgﬂﬁwﬂnﬁ@c’wﬁ ‘(?gﬂ'ﬂmrﬂapgp%@%ﬂ%gﬁﬁ'lnry "F'?élqrg?'%éﬁ "of a single .
10 direction immediately due to the forces generated by the memory in the
plastic material. This provides for a ‘tamper-evident’ feature for the
consumer, ajlowing as it does for visual confirmation that the product

has not been cpéned previously.

15 Additionally, the veﬁically fo[ding vacuum panel &".ection may
emplby two opposing initiator portions and two opposing control 7
portions. Redﬁcing the degree pf flex required from each control portion
subsequently reduces vacuum pressure to a greatér degree. This is
achieved through employing two control portions, each required to vent

20  only half the .amount of vacuum force normally requiréd of a single |

: ) _ portion. Vacuum pressure is subsequently reduced more than from prior
art vacuum ﬂex.panels, which are not easily configured to provide such -~
a volume of ready inward rn'ovem&n“c. Again, less stress is applied to
the container side-walls.

25 _

Moreover, when the vacuum pressure is adjusted following
application of the cap to the container, and subsequent cooling of the
contents, top load capacity for the container is maintained through side-

wall contact occurring through complete vertical collapse of the vacuum -

30 panel section.



portion. Vacuum pressure. is subsequently reduced nore than fromprior art

vacuum fl ex panels, which are not easily configured to proﬁhgiq:‘,t_sgj
vol une of ready i nward movenent . Again, less stress is applied to Qile

cont awnar/isi1ge-wal | s. 25 Moreover, when the vacuum PresHNE&/desead) ust ed
following application of the cap to the container, and subsequent cooling
of the contents, top |oad capacity for the container is maintained through
side- wall contact occurring thr,ough conplete vertical collapse of the
vacuum 30 panel section. 1 8 F§8 20 05 WD 02/18213 PCT/ NzO /00176 9 Still
further, the telescopic panel provides good annular strengthening to the

package when o Ref rr| ng now to,Figures 5.to 8 of the draw ngs,
preferably in %ﬁlhﬁ'gt 8."??8%?""%%?”8' Ug’c{e\ﬁﬁ’o(?ﬂﬁgg?lﬁb initiator portions,
upper i ni kirgh@heniRghb &ﬁmpé&%gamﬂmeh%hea nitiator portion 105, and two
opposi ng control portions provided, upper control portion 104 and | ower

control portion 106.. \Wen the vacuum pressure is adjusted foll ow ng

appl ication of H%rﬁ%"n&ﬂ% F?tfh?é!@% tég &Qﬂe%@ﬁb?%eﬂe@%! giid_subsequent

cooling of the contents, to capacil ntainer 100 is
mai nt & nethig hmbughmenuﬂme agd ﬂee nﬁbdsu@mntmd ﬂ:mwamS sipper iadidto800 cont act

occurring thro etfe. or subst |aII conplete vertjcal collapse of
t he vacuuﬂ?rﬁaﬂg?ﬁ nﬁ’&ﬁ'“m%te p‘?—”“a[ﬁg’%’ 8"‘3 YO LPPPRINGHOBOh o eased venti ng

of vacuurfsdiﬁslsssyfo%ld%eoumﬁ%onaév&masqw%n)a leer k&ssoll gtrésn t 0 be
transnitted to the side-walls 100 and 300 of the container 100. Thi s

al | ows f otC§.e¥hamethe vagiurn eressurenis @diistad foflowting appdigatien phe cont ai ner
constr UCtdaBr}nomm tBrtﬂg lc.l.(o\Ha%r 100, and subsequent cooling of the

10  contents, top load capacity for the container 100 is maintained through
upper side-wall 200 and lower side-wall 300 contact occurring through
comp!ete or substantially complete vertical coliapse of the vacuum panel

section, see Figures 6 and 7.

15 Thas increased venting of vacuum pressure provides .
advantaaeous{y for less force to be transmitted to the s;de—waiis 160
and 300 of the container 100. This allows for less material to be
necessarily utilised in the container construction, making production
cheéper.

20 |

This allows for less failure under load- of the t:ontaiﬁer 100 and
there is no longer any requirement for a vertically oriented panel area to
be- necessarily deployed in the design of hot-fill containers.
Consequéntly’, this allows for the provision of other mare ‘aeéthetically

25 pleasing designs to be employed in container design for hot-fill
applications. Furthef, this allows for a label to be fuily supporfed by
total contact with a side-wall which allows for more rapid and accurate

jabe! applications.

30 Additionally, when the cap is released from a vacuum filled -
container that employs two opposing collapsing sections, each control

porﬁon 104, 1086 as seen in Figure 7, is held. in a flexed position and will



cheaper. 20 This allows for less failure under |oad of the container 100
and there is no longer any requirenment for a verticallyfofifig egspanel
area to be necessarily deployed in the design of hot-fill containers.
Consequent | this allows for the provision of other etically 25
pl ea 952’68@11 gns to be enployed in container design fpgﬁ.r c())?/-%%FI
applications. Further, this allows for a | abel to be fully supported by
total. contact with a side-wall which allows for nore rapid and accurate
| abel applications. 30 Addition®l |y, when the cap is released froma vacuum
filled container that enploys two opposing collapsing sections, each
control portion 104, 106 as seen in Figure 7, is held in a flexed position
and W | | fnRefiERNidRsd6hOBAASHR1E RGThALOLtDAL 26 sd Innfiimadedt-el y t el escope
back to its original position, as seen in Figure 8 . There is imediately a
" larger hedaypas Bnmpdigledy 8 oY '??éFSR/ﬂﬁedﬂth%Po'gWIrVr Wi T Hbur i ng of the
contents, _; - ' ‘iRbast'sof the spi | | age upon first
openi ng. gggﬁjnr?%@%%Qénfﬁggf&heﬂﬁn?ogfﬁpﬁ%egﬁsent invention may allow for a-
t el escopi eoncacuon galegle uponbesdegenggsed prior to, or during, the filling
process for certain contents that will subsequently devel op internal
pressére before cooling and requiring vacuum-conpensation. In this 10
embodi ment  t heppaRelenibddfiiRE 65 BRpréss it invdrtion rhieakdw farovi di ng for
vertical telescopic enlargenent during the internal rgﬁlsure'phase to '
prevent figleseepip¥peiyne Paﬂgfteﬂeélfpfﬁsﬁ B"QFHE-C\F\HPPEQ'@'H "¥%n the panel is

abl'e to collansg, AG2RN chbileRtC ARt Gt bibdeQuahiPUelelip Febihgguent vacuum

pressure before cooling and requiring vacuur compens%ltion. In this

10  embodiment the panel is compressed "vértical!v, thereby provid‘ing for
vertical telescopic enlargement during the internal pressure phase to
prevent forces being transferred fo the side-walls, and then the panel is

able to collapse again telescopically to allow for subsequent vacuum

compensation.
15
Atlthough two panel portions 101 and 102 are shown in the
drawings it is envisaged that less than two may be utilised.
20 Where in the foregoing description, reference has been made 1o

s;ieciﬁc dornporients or integers of the invention having known
eguivalents then such equivalents are herein incorporated as if

individually set forth.
Although this invention has been described by way of example

25  and with reference to possible embadiments thereof, it is to be
understood that modifications or improvements may be made thereto
without departing from the’ scope of the invention as defined in the

appended claims.



conpensation. 15 Al though two panel portions 101 and 102 are shown in the
drawings it is envisaged that |ess than two may be utilised. 20 Wiere in
the foregoing description, referencellhas been made to specifli & EEMSMS
or integers of the invention having known equival ents then such

equi val ents are herein incorporated as if individually set forth. Although
thi s dipygrt i on has been descri bed by way of exanple 25 and with reference
to possible enbodi ments thereof, it is to be understood that nodifications
or inprovenents nmay be nade thereto wi t hout departing fromthe scope of

t he immventd semiadgidebntader ihavine Ioaglpmmﬁdaxcsl aichwith3d lpast@inal gubstanga

2005 1. A sem -rigid container hav di.nal axis Ieast
one subst ¥REHCAIY {lgd‘{?gr"taf;'é‘éﬂ' IRANEIY '?\'g t?/§8 spagﬁé?r ﬁ?ﬂ’?f"o%@%%ﬁ%’é@é ate
for vacuumRifi®asdEshtaines) GRaradtdrRbd il iat GROLAEIRN pahélPortdrelsi ibdtdntialyhat t he
vacuum panel portion is substantially transversely disposed reI ative to

t hg | ongi tradkyeiselnxlisposgrtrelaive\tadhe fansitydinabayis apg the H@%Hltf% pgaeltRosten v
under an ex,t I r I with
ai d 1 ong] Ttk ar iU s o BERA Bk A hieratinat Rhte BloskaRRIR el 1y
char act er magidsdidh Idngithdinali akiscer ti cal |y fol di ng vacuum panel portion
includes an initiator portion and a control portion, said initiator

portion providing for vertical folding before said control portion. 3. A
seni 2ri gi & seNiagidctonsgine) ag slaimed, i (claith » rascierised; Wethat rpajdh yerticaly

Con.t ro! djﬁl Q/%cuﬁrﬁlp%hél oq’hgrgdl%mg%ﬂqut %Wﬁ&)%rpgjld QQ 90%5&'8" dhid A

sem -ri gl tairner claim racteri se hat the vacuum
panel m:tnator portion providing for vertical folding before said control portlon
3. A semi-rigid container as claimed in claim 2 characterised in that said control

portion resists being expanded from the collapsed state.

4. A semi-rigid container as claimed in claim 1 characterised in that the vacuum panel
is adapted to flex inwardly under a mechanical force above a predetermined level
and enables expansion from the collapsed state when the container is capped and

under internal pressure.

5. A semi-rigid container as claimed in claim 1 characterised in that a side-wall has
said vacuum panel portion provided between an upper portion and a lower portion

of said sidewall.

6. A semi-rigid container as claimed in claim 5 characterised in that said vacuum panel
includes an initiator portion and a control portion, said control portion having a
more acute angle than the initiator portion relative to the longitudinal axis of the
container and wherein the initiator portion causes said control portion to invert and

flex further inwardly into the container.

7. A semi-rigid container as claimed in claim 6 characterised in that in the collapsed
state, upper and lower portions of said vacuum panel portion are adapted to be in

substantial contact.



is adapted to flex inwardly under a nechanical force above a predeterm ned
| evel and enabl es expansion fromthe coll apsed state when the container is
capped and under internal pressure.125. A sem -rigid contai ner as clai ned
in claiml characterised in that a side-wall has said vacuum panel portion
provi ded between an upper portion and a |ower portion of said sidewall. 6.
A segi - 1 gi QnfPigicPédtREinéSasC|giniaRicn il 2tharactelsdciot thnt said vacudrhptnslai d
vacuum panel includes an initiator portion and a control portiop, said
control peerttipaninplideng PlurailyeobepeeehRgre BYRPPTYIME ribsi edapied tBoP’f’i '
relative éu%s‘z{]n?id ggrgt'aEPWitrﬁaéaé@)&bﬁtrQIf ;ﬁr’ﬂSn IRH HeNgic R p¥ig ek tbr R€in
initiator portion causes said control portion to invert and flex further

i nwar dl y jiteteldpsed seatt abnmntriblite Ao dberimaintghanasoult tipdlead aspatiilitiaseef the cl ai m
6 characterised in that in the collapsed state, upper and | ower portions
of said vERU#Afpanel portion are adapted to be in substantial contact. 12
8. Asem-rigid container as clained in claim7 characterised in that said
vacuum panel portion includes a plurality of spaced apart supporting ribs
adap9ed tA $mmiigid siptaivert having ehicngitudingh axigi end Gnivadll Wior 8 FPSIMTER t he
vacuum panel [ fion LS, Lts '

mai nt enan%‘g’sﬁ%?h‘b-"ﬁ&%“t’:QB'QL'}% P%lggelksrggfa% t% hgbﬂt:ognﬁd;fzﬁlgp%%? élt,&sg}g%s-urﬁ%gi d
cont ai ner chymyge NGitkinl the gidntdlherataused dyamdeatingilor cabling af al lEpsd cont@ined
substantially vertically faldin ressure panel portion to cpnpensal e for
pressure WEhianie glosad W@F@“%’orﬁ%ﬁ?@‘féﬁ"'m@gdge@‘abﬁhg HESRY R PP E’B'gﬁnnﬁ of a
i qui d coghainrdiy Wrkiivardele didgosed RRANRI RET theC NGHgRGUREI B, Bnd hae t he

pressure panel portion is ‘substantially transve_rs_elaﬁ di sposed relative to
t he | ongi pressurelpaagi portigndnyérts vprtiseky uadgrandpngividinaly aprlied mechapicakal | y

W th sai dorgngiEaTel pae! P R B b S T Rer a5 cl i ed 1n ol aim
2 characterised in that said vacuum panel portion is provided between an
uppe;o.por'&isgrr:ﬂ%g% cﬁ)nlta(lji\rq\grraspc(,?lgiue%nin%flair% .’}_A@Lzliragtferiggé 91 that said vacuum panel
portion is provided between an upper portion and a lower portion of a wall of said
container, the control portion being intermediate between a lower end of said upper

portion and said initiator portion.

11. A semi-rigid container as claimed in claim 1 characterised in that said vacuum panel
portion is provided between an upper portion and a lower portion of a wall of said
container and wherein in the collapsed state said upper and lower portions of said

container are adapted to be in substantial contact.

12. A semi-rigid container as claimed in claim 1 characterised in that said vacuum panel
portion is inverted and held in a fixed position prior to or during filling of the

container with a liquid.

13. A semi-rigid container as claimed in claim 1, characterised in that said container is
filled with a liquid, said container is capped and said liquid is heated such that an
internal pressure builds within the container, and wherein said vacuum panel
portion inverts and expands to relieve said internal pressure and can collapse back

to compensate for any pressure reduction thereafter following cooling of said liquid.



container, the control portion being internmedi ate between a | ower end of
sai d upper portion and said initiator portion. 11. A sé,n@-}?%’@izgg§ont ai ner
as claimed in claiml characterised'in that said vacuum panel  portion is
provi ded between an upper portion and a | ower portion of a wall of said
contai ner and wherein in the coll apsed state said upper and | ower portions
of s@jid posndirRd conitireapt Asimed ihecldim $pbbtranteriaéd othatctaid f@ding of

sem -rigid container as clained in claiml chzi\]racﬁ erised in that said
vacuum papifl vasskpi anels PPigsr fesyltanty sebsiantially Al ASURDS PIeSSH O PERE o or
during filll -alner with a liquid. 13. A sem-rigid container
as clai netfr‘:]&r?%gﬁ&}ngmg%fj c%ﬁgﬁr;gé& erised in that said container is filled with
a liquid, said container is capped and said liquid is heated such that an

internal pressure builds wthi.n the cantai ngr n her.el A Lacum
panef’- po t’?W'W%@P‘Et@"‘&ﬁd’seaﬂﬁ}?ﬁsmtCga'Fneﬁli 86%’46%%“%9% é‘féﬁar%a?%?gg%grdyand
can col | apgg vhaGln pafelCRTNERseulsTin gt IcesBuie interhat biessureelieaiger
following cooling of said liquid. 13 1. 8 > E8 2005 14. A sem -rigid
cont ai ner vagiupl pliegsife cAMPERFIHOD; characterised in that said fol di ng of

sai d vacuum panel portion results in substantially all vacuum pressure
being renoved fromsaid container. 15. A sem -rj ﬁi d cont ai neh% as %* ai med
in cl@i m A, sephaigitcentpigerhaying pdengitidinal grigiang wih at gagt 9gg sHRs ALY
portion r i 0 ' LOGK i Ned r &k O vharhe Vacuum
pressure g%#}%éelﬁ'sfgﬁ'@%él% REE% ﬁ@g%ﬁc%ﬂhﬁ%ﬁeﬁ&rg\%?%% | ongi t% nal
axi s and within thie doaasiterpnkaraciesisechini thiat yhe vanuuircpane) ppaiai iagubsientighypanel

portion to conpensate for vacuum pressyre chan it hi iner,
char act er fréRgye Sﬁp‘i Igposedd el?é’(‘fﬁﬁ?nﬂg%ﬁ)é'ﬁl B@P?Ii ad(ﬁglggd i“u%géﬂ'#wg?ﬁ BoAIdH
transver sgliys dérﬁeagegjﬁs@érﬁtail?/q)akalet bathl engildrigiudmal axiss whetkit ae least wum
panel portion folds vertically substantially parallel wth said

| ongi t udi pertionxafssaiduveeeum henel wyetts with segnesh 1o Saldalogatudior] AP HBAS, nvert s
with reslo%&&n%%@&ﬂe'f@&ﬁ! tudi nal axi s under vacuum pressure force.

17. A semi-rigid container as claimed in claim 16 characterised in that said vertically
folding vacuum panel portion includes an initiator portion and a control portion, said

initiator portion providing for vertical folding before said control portion.

18. A semirigid container as claimed in claim 17 characterised in that said control

portion expands from the collapsed state following release of vacuum pressure.

19. A semi-rigid container as claimed in claim 17 characterised in that the vacuum
panel is adapted to flex inwardly under a vacuum force below a predetermined level
and enables expansion from the collapsed state when the container is uncapped

and vacuum released.

20. A semi-rigid container as claimed in claim 17 characterised in that a side-wall has
said vacuum panel portion provided between an upper portion and a lower portion,
the initiator portion being intermediate between a lower end of said upper portion

and said control portion.

21. A semi-rigid container as claimed in claim 20 characterised in that said control

portion has a more acute angle than the initiator portion relative to the longitudinal



17. A sem-rigid container as clainmed in claim 16 characterised in that
said vertically folding vacuum panel portion includes gngigitiator portion
and a control portion, said initi aﬁ%r portion providi ng ?cﬁlté/élﬂ% cal

fol ding before said control portion. 18. A sem -rigid container as clained
in claim17 characterised in that said control portion expands fromthe
col | apsedast af ehd sbhtaengnd aheasie tiaf initatarporiore ssuses . sakbcontrad gottion @ d
container as clainmed in claim17 characterised in that the vacuum panel is
adapt ed t Bvertandifigxdraher DWaetly 1940 GM¥EBEEe bel ow a predet er i ned | evel
and enabl es expansion fromthe col |l apsed state when the container is
uncapped and vacuumrel eased. 20. A sem -rigid container as clained in

cl ai ppl7 pheendclgit comdinenas bwimed §i dleimal1l chasacterisgddnihetiimihsagRliEPERSt t i on

provi ded between an er por.tion. and a | owe Lon, .t (A
porti on b¥@Hy qﬂﬁ’?é?ﬂ‘i@‘?ﬁ?’eﬁ)‘ﬂé?%%s?;\'gIvt.")’\%ll"meﬁna(ﬁ‘%gp&g%ﬁdaraparggPiego{rotl?%ﬁ{ and
sai d cont glstAffal b&tac2l. A sem -rigid container as claimed in claim20

characterised in that said control portion has a nore acute angle than the
initiator portion relative to the longitudinal 14 1 8 FEB 2005 axis of the

cont ghner yand v bRtdidle ds i | 9N chaMeRtisediid thankaial vaQuki on to
i nve {3 ané ?Ei"%'wéj%f)ﬁteaﬁ%?n%!ﬁ%inséc?m (%%'E eﬂggnt al nelrs. 2|2. A selm'\fri gid
cont ai ner pasl pogtigreihciudes lagplmalty ohapaedeanasesuppertintmiibs adepieddel bajsed

e B bOUSk B0 158 ool e TR RO B RGP 6, Lo

be in al ner almed 1n claim

22 char ackgrbhfflel BtitBdb GAtbMacHURE M@RRhaRas bi ep-load| aspebilisepbiitte ity of
spaced apart supporting ribs adapted to be in substantial contact with

sai d contewitaper.ti on when the vacuum panel portion is in its collapsed
state to contribute to the maintenance of top-load capabilities of the
container. 24. A sem-rigid container as clainmed in claim17 characterised
in that saAi sbnviatyidireonfamel aspolairhexhin slagmolil dbdraotarisedrin athatispidr vassiin on and
a lover pgzgrEell (F))grt%]cn ig p‘!"‘g\litljledogetween an upper portion and a lower portion of a wall of

said container, the control portion being intermediate between a lower end of said

upper portion and said initiator portion.

25. A semi-rigid container as claimed in claim 16 characterised in that said vacuum
panel portion is provided between an upper portion and a lower portion of a wall of
said container and wherein in the collapsed state said upper and lower portions of

said container are adapted to be in substantial contact.

26. A semi-rigid container as claimed in claim 16 characterised in that said vertically
folding vacuum panel portion includes two initiator portions and two control

portions, said initiator portions providing for vertical folding before said control

portions.

27. A semi-rigid container as claimed in claim 26 characterised in that said control
portions are held in a flexed position under vacuum pressure, such that upon
release of said vacuum pressure, said control portions and said initiator portions

revert back to their origina! position.



said container, the control portion being internedi ate between a | ower end
of said wupper portion and said initjiator portion. 25. ﬁ_ e?t-rhﬁ;d
container as claimed in claim16 chiracterised in that saifd"&&c2iHm panel
portion is provided between an upper portion and a | ower portion of a wall
of said container and wherein in the coll apsed state said upper and | ower
por tjgons Qfsenifigfi eoMapieRels @ancadmptiaint 1y haiantesisbdtinrthatisaidogend . 26. A
sem -rigid container as clained in c/aim16 characteri ﬁ in thaﬁ % id
verti cal |portiomisdheld iy achirxed gRosionpéder dﬁcv%‘&lpﬂ%?é‘grermcﬁﬁ 745 R, "S5EPY i ons
and two ContEolqc ROk ye%@ﬁre 28 dntiol bakRh RRY $di@MtiMop portiondrel-om baekt i cal
fol ding before sard control portions. 27. A senmi-rigid container as

cl ai med ito théinbryid6l pdsdtienct eri sed in that said control portions are held
in a flexed position under vacuum pressure, such that upon release of said
vacuum pressure, said control portions and said initiator portions revert
back to their original position. 15 1 8 FES 2005 28. A sem -rigid container
as claimed in claim 17 characterised in that said control portion is held
in a flexed position under vacuum pressure, such that upon release of said
vacuum pressure, said control portion and said initiator portion revert
back to their original position.



