WO 02/ 18213 PCT/ Nz01/ 00176 Sem -Ri gid Col | apsi bl e Contai ner Background To
Invention 5 This invention relates to polyester containers, particularly
sem - ri gvoozod2impsi bl e cont ai ners capabl e of being fill eBcwNzi/évate | i quid,
and nore particularly to an inproved construction for initiating collapse
in such containers. 10 "Hot-Fill"' applications inpose significant
mechani cal stress on a container structure. The thin side-wall
construction of a conventional container deforns or coll apses as the
internal container pressure falls follow ng cappi ng because of the
subsequent cooling of theSémivRibidcCullapsible/@omtainget hods have been

devi sed to sustain such internal 15 pressure change while maintaining a
controlled configuration. Cenerally, the polyester nust be heat-treated to
i nduce nol ecul r! changgilrgsultimg in a container that exhibits therm
stability. In : re of the container nust be designed to
all ow 20 sections, or panels, to '"flex' inwardly to vent the internal
vacuum and so prevent excess force being applied to the container
structure.sThe anmyuidineéntidn r@l@teﬁv&bbla&éter é:dfht@lhbl&l,’ paxlﬁcula‘il(s?rsbhﬁa| |y

di sposed flex panels is lim.ted, howeve I im.t |s reached the
force is tran&gitsdigrsigle ‘%%a‘g?réé?%‘i"f? of é?ﬁtﬁ‘gl fH‘%a\’Y‘W 59'1 iguidndar eas bet ween
the panels, ofndD®aARFRRIRI Heinmgravs E&ws&r‘ﬂ:@ﬂbr‘i for nﬁﬂt:kt:h@@@l‘iap@@%' ncreased

| oad. Addltlonally, vacuum force i1s required in order to flex the panels
inwardly to asuempbimtaimept.essure stabilisation. Therefore, even if the
panel s are designed to be extrenely flexible and efficient, force wll

still 30 be exerted on the container structure to sonme degree. The nore
force that is exermegdFiesppiitatidrs impdeasigaificant mechaacsdtresnbaianer wal | -

t hi ckness, which in turn results in_increased contai ner cost. MD 02/ 18213
PCT/ NZOL/ 0017gontamer structure. The thin side-wall construction of a conventional

container deforms or collapses as the internal container pressure falls
following capping because of the subsequent cooling of the liguid
contents. Various methods have been devised to sustain such internal

15  pressure change while maintaining a controlled configuration.

Generally, the polyester must be heat-treated to induce molecular
changes resuiting in a container that exhibits thermal stability. In
addition, the structure of the container must be designed to allow

20 sections, or panels, to ‘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 disposed flex panels is
limited, however, and as the limit 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.

Additionally, vacuum force is required in order to flex the panels
inwardly to accomplish pressure stabilisation. Therefore, even if ther
panels are designed to be extremely flexible and efficient, force will still

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

thickness, which in turn results in increased container cost.



2 The principal node of failure in all prior art knowmn to the applicant is
non-recover abl e buckling, due to weakness in the structural geonetry of

t he cont av@mer/182nhen t he wei ght of the container is |owereBCENZzoroaomerci al
advant age. Many attenpts to solve this problem have been directed to
adding reinforcenents to the container side-wall or to the panels

t hensel ves, and al so to providing panel shapes that flex at | ower

t hreshol ds of vacuum pressure. 10 To date, only containers utilising
vertically oriented vacuum flex panels have been commercially presented

and successful. In our NEM/ZeaIand Pat ent 240448 entitled "Col | apsible
Container", a sem J'i“ gﬁd co{ Ie cont%f ner i s described and clained in
15 whi ch control | ed "€H'NEHEI W é?foee ‘Hfra?"p\md’r"é“ 9 {"%f arced panel s

whi ch are abl gpbR:ahe® $dn- %B@&%bl@rbufckmﬁ bk &b Vb akPEESHLNE stdturar € able to
expand transversely to enable collapsing of a folding portion under a

| ongi t udi nal gepmapyiaighe eert@inemitrhepfeoweight of thecenrtaipsi isllewewst ai ner s
was discl o§ed %mglfmmtj?%tﬁé@ Mjr:}%g Jtﬂarm qglsl)R/\Q’Schlls' gbler(?)rkf(ﬁ/(écor di on 20

i ke vertical a sin i ner. uch accordion-1i ke structures
are inherentl }oeemauecttablte atidihgheinfdrbémmen@pplthe abhairer sale-waleyr wxhi bi t

difficulty in_ naintai ont ai per stabil it under ssive | oad. Such
cont ai ners fl & PARA!S ﬂl‘i“geé\i/:ﬂst E“Qfﬁeri? tp PBW‘?BgPﬁBQC%ﬁP?%%FgW@aFud| nal axis
of the contai NRfer titdshBRE.of \V3BGkH pradsapd, be properly applied over such
sections due to the vertical novenent that takes place. This results in

severe | abel distortion. For successful label application, the surface

under neat fj, nust _be 4gt J.| g%\t/va l\?!gg%ﬁler g'%bﬁisi vérﬂtﬁl@ or%e’ﬂntéﬂJ PR fbx art

cold-fill "container “si y corrugations are provided for
i ncreased shapeanglehand been cémineeciaiyntraseraed andauccessigbr e55| ve | oad. Such
conpressive | oad could be supplied by either WO 02/ 18213 PCT/ NZOL/ 00176
In our New Zealand Patent 240448 entitled “Collapsibie
Container”, a semi-rigid collapsible container is described and claimed in
15 which controlled collapsing is achieved by a plurality of arced paneis

which are able to resist expansion from internal pressure, but are able to

expand transversely to enable collapsing of a folding portion under a

longitudinal collapsing force. Much prior art in collapsible containers

was disclosed, most of which provided for a bellows-like, or accordion-

20 like vertical collapsing of the container.

Such accordion-like structures are inherently unsuitable for hot-fill
applications, as they exhibit difficulty in maintaining container stability
under compressive load. Such containers flex their sidewalls away 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 results in severe label distortion. For successful label
application, the surface underneath must be structurally 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



3 increased top-load or increased vacuum pressure generated within a hot-
fill container for exanple. Objects of the Invention 5 It is an object of
t he i nvewooms2e3 provide a sem -rigid container which i spabNeot/@imor e
efficiently conpensate for vacuum pressure in the container and to
overcone or at least aneliate problens with prior art proposals to date
and/or to at |least provide the publisc wwth a useful 10 choice. Sunmary O
The Invention According to one aspect of this invention there is provided a
15 sem -rigid container, a side wall of which has at |east one

substanti al | y inaresdddcablyad ol idciregsedoeatuning aredbuieaieneced nathidh mg@t-an
initiator portjon and fa control portion which resists being expanded from
the col | apsed Ticangaings fof &¥aBPIS- t he vacuum panel is adapted to fold
inwardly under an 20 externally applied nmechanical force in order to
conpletely renove vacuum pressure generated by the cooling of the liquid
contents, and @bjegisegértheckpeasiion fromthe col | apsed state when the
container is uncapped. 25. According to a further aspect of this invention
there is psovided a sem - rigid container, a side wall of which has a
substantially vertically folding vacuum panel portion including an
initiator portion dnd am dyectradthpdonenton toiafidea seinddgidfapntamgransi on from
the col |l apsed st.ate. .30, Preferabl he vacuu anel is adapted to fold
nvar dl yunde? e Giakltie Mo & BT PrRERERL B AR GOV T8 enabl e
expansi on fr oro@ikk2/ah82d HvekebhZeM4t00dstameliatd probimap@achrit atle when t he

contai ner i s uncapped and vacuum . L
proposals to date and/or to at least provide the public with a useful

10 choice.

Summary 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 portion which resists being expanded from the collapsed state.

Preferably the vacuum panel is adapted to fold inwardly under an
20  externally applied mechanical force in order to completely remove
vacuum pressure generated by the cooling of the liquid contents, and to
prevent expansion from the collapsed state when the caontainer is

uncapped.

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



rel eased. Further aspects of this invention, which should be considered in
all its 5 novel aspects, will becone apparent fromthe foll ow ng

descri pt ivom02/1813 ef Description O Drawi ngs Figure 1: sShoRST/NZ01/00176
diagrammatically a sem -rigid collapsible 10 container according to one
possi bl e enbodi nent of the invention in its pre-collapsed condition;
Figure 2: shows the container of Figure 1 in its collapsed condition; 15
Figure 3: very diagranmatically shows a cross-sectional view of the
container of Figure 2 along the arrows A-A; 20 Figure 4: shows the

cont ai ner of kh¢udbgapkealsedty vitienoive cdnfsiinerfis gHE#bpRd ambiomguamcont ai ner
according to a further possible enbodinent of the invention; 25 Figure 6:
shows the cont®FaR&d:-of Fi gure 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. WBubRer 8ERtPATINEZIBY LIy Gvhish Beawd ibptdoosidefedpn @il éisr ed

Enbodi rents The present invention relate |l apsible sem -rigid

cont ai ner s§ hé\?i"glgasgegfsdé‘f'\/\g?‘forv\ngta Hpéarfa II“'I @%}é‘?‘ h%ﬁgﬁosvﬁﬁét& gn?rfpg\opy vertically
folding 5 vacuum panel section which conpensates for vacuum pressure within
the container. Preferably in one enbodi nent the flexing nmay be inwardly,

from Brief Description Of Drawings
Figure 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 container of Figure 1 in its collapsed
' condition;
15
Figure 3: very diagrammatically 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.



an applied nmechanical force. By calculating the anount of volunme 10
reduction that is required to negate the effects of vacuum pressure that
woul d nomw@bt/ys2excur when the hot |iquid cools inside thePCDNZai/ove7q a
vertically folding portion can be configured to allow conpletely for this
vol ume reduction within itself. By nmechanically folding the portion down
after hot filling, there is conplete& renoval of any vacuum force 15
generated inside the container during liquid cooling. As there is no

resul ting vacuum pressure renai ning inside the cooled container, there is
little or no Daserigtion OfcPrefmriradt Ehilsodirdents! . causing less stress to
be applied to the container sidewalls than in prior art. 20 Further, by
configuring the control portion to have a steep angle, expansion fromthe
col | apsed state when the container i.s uncapped.is alsaq prevented. A |arge
amount of force,  eqlPPAFSRE MYENTRA[eIates n RIS SAPEIGEOTATSI |y, woul d
be required t@aliRYQrdidd-MRNGRAIH BPleasPOd s@dtdrially SeRicBN RIGngOSi tion. This
ready evacuation of volume with 25 negation of 1nternal vacuumforce is
qui te unli ke peeWM @anelhagstiomvyieierompenaatasHior Vaeywo Prastee WIER@ present

i nvention mayﬂp c@nt%fﬁ’éf‘.ai ner of any required shape or size and malc'zle from
any suitable naterial and by any suitable 30 techni que. However, a"plastics
cont ai ner bl ow noul ded from polyethylene tetraphalate (PET) may be
particularly preferred. 02/ 18213 .PCT/ NZQL/ 00176 6 .0One possi bl e design
of seni-rigid cont Ef‘ﬁ@rrab ys'”sﬂl’)"vﬁ“'?‘?#"ﬁreﬁ{ﬂ‘@g}ei“"gt”c?aﬁ b8f'”‘f"ﬁ'éﬁ‘él§[sﬁfﬂpanyi ng
draw ngs. The afeBbRddRlech&iigsiebed e dhtng theYardsurR Wi Golunshown Wi th an
open neck portion 4 |eading to a bul bous upper portion 5 a central
portion 610a resustiopdhat lérﬁewr&ﬁdowesaseeths.efécw EHEPRPrepBHeitbat 6 provi des

a vacuum panelwo?:% f‘!i)r(?'nf;'alfyhc?ctcuWhlen 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 filling, there is complete removal of any vacuum force

15 generated inside the container during liquid cooling. As there is no
resulting vacuum pressure remaining inside the cooled container, there is
little or no force generated against the sidewall, causing less stress 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 force, equivalent to that
mechanically applied initially, would be required to revert the control
portion to its previous 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 preferred.



fold substantially vertically to conpensate for vacuum pressure in the
container 10 follow ng cooling of the hot liquid. 10 The vacuum panel
portion Wegozm2ixitiator portion 1 capable of flexing inmardzyrender | ow
vacuum force and causes a nore vertically steeply inclined (a nore acute
angle relative to the |longitudinal axis of the container 10), control
portion 2 to invert and flex furthes inwardly into the container 10. 15
The provision of an initiator portion 1 allows for a steep, relative to
the longitudinal, angle to be utilised in the control portion 2. Wthout

an initiator porti Omelposkibe deigH ofodenhialigie coraamed ist shdwiv BY Figtilee icont r ol
portion 2 may be undesirably raised. This enables strong resistance to 20
expansi on froff ¢ 1BeECeYERIMEIG IR RIS hEhg spTtaieq refeignepd eneietihout  an

i ni tiator porB{/%Pro_w)ciiQisEE\ﬁ/BQ/viitlﬁ‘gﬁ%?EPﬂe&i bRBnGPREGRL tBY biiBkls the control
portion may be subject to undesirable bUCkFI ng under conpressive vertical

| oad. Such buockbérmprionbd araestrbt partioh §i kueweoporting Zcand a dlaspbrtion to fold
into itself satisfactorily. Far greater evacuation of volune is 25
therefore generated froma single panel section than fromprior art vacuum

fl ex panels. Vacuumhplce&tr sortion SUlIe @i e Biviayulird adeichdriiod thgineilit er degr ee
than prior art proposals causing |less stress to be applied  to the

cont ai ner si déeldgrbstantglinertieRlrto GRASNERIE TPRNBRHATD PERSSHTEN tRE a4 ust ed
following apphi&ier A0 RiloRikidbdiRg bPendRsHiRA.tion 4 of the container 10
and subsequent cooling of the con?ai ner contents, it is possible for the
WO 02/ 18213 PCT/ NZ01/ 00176 7. collapsing section to cause anbient or even

(i sed br gosur e cORl LS daRE! S5ubhRaf BRIAAGH pdflion T LBpdig L PASEA venti ng

flexing inwardly under low vacuum force and causes a more vertically
steeply inclined {a more acute angle relative to the longitudinal éxis of
the container 10), control portion 2 to invert and flex further inwardly
into the container 10.

15

The provision of an initiator portion 1 allows for a steep, relative

to the longitudinal, angle to be utilised in the control portion 2. Without
an initiator portion 1, the level of force needed to invert the control
portion 2 may be undesirably raised. This enables strong resistanée to

20  expansion from the collapsed state of the bottle 1. Further, without an
initiator portion to initiate inversion of the control portion, the control
portion may be subject to undesirable buckling under compressive
vertical load. Such buckling could result in failure of the control portion
to fold into itself 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 to be applied

to the container side walls.

30 Moreover, when the vacuum pressure is adjusted following -
application of a cap to the neck portion 4 of the container 10 and

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



5 advant ageously for less force to be transmtted to the side walls of the
container 10. This allows for less material to be necessarily utilised in
t he constwaor/1am3 of the contai ner 10 nmaki ng producti on cherapazoi/®hie al so
allows for less failure under |oad of the container 10, and there is nuch
| ess requirenent for panel area to be necessarily deployed in a 10 design

of a hot fill container, such as container 10. Consequently, this allows
for the provision of other nore aesthetically pleasing designs to be
enpl oyed in container design for hot fill applications. For exanple,

shapes coul d bellapiiigoseetion hatcausubdbiehher eweseratetifpesstied comdstdral |y  from
the effects of v cuﬂum pressure. Additionally, it would be possible 15 to
ful ly support MSKE TSNP {Q:ati on area, instead of having a 'crinkle'
area underneath which is present with the voids provided by prior art
cont ai ners utilising.yertically oriented vacuum fl ex panels. In a
particul ar enbodi méhis iperepped perdiwmt vVasyemtaressure gppidas 20 structures 3,

such as rajsed,r.adi i . i - ar, centr al
cortion 6 bo. PAvtbdlodehPr AesiDRhe HIFRRER Kb 860 siu@ WMBbAAAE, CON
initiator portomainkrdd THie attons fal legombtedial B behkegssedly utilibayinmay

ultimately rest in close associ ati on and substantial contact _with the

support st r uctify enstrucogof dhe contaifiend §imakipg PERSFIBRFRSFRSTt JB'S25 | oad

capabi lities, sR8 aABAMFoRlesd fHiIAE ndd} 1888 oBthd dbrithitlbr €03and thefe fsur t her
enbodi nent a tel escopi ¢ vacuum panel is capable of flexi ng i nwar dly under

| ow vacuum f omish legedregHiaginest tox pandiaser fa beneeassadlyldenloyed iseat e when the
Cont L b HBSGRRF L AR DR ESLSRSP T, RIBE b,
configured t oallqwo¥dirddefppovisionaf dtiidrexoragestheticallyopeasicy dasifny te. The
fgnt I’hgl porti 82 err{p?oyce%ql;‘llc %gggertﬁs%lnlfgyvhgtoﬁll XS&%%WoEQ grnesxaétn%p é], appropriate

shapes could be employed that would otherwise suffer detrimentaily

from the effects of vacuum pressure. Additiona-lly, it would be possible

15  to fully support the label application area, instead of having a ‘crinkle’
area underneath which is present with the voids provided by prior art

containers utilising vertically oriented vacuum flex panels.

In a particular embodiment of the present invention, support
20  structures 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 top-

25 load capabilities, 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 vacuum

30 released.



cont ai ner size, such that vacuumforce is maintained, but kept relatively 5
| ow, and only sufficient to draw the vertically fol ding vacuum panel
section doom2/823 | further vacuum conpensation i s not reqeCT@ado1/hie Wil l
enabl e expansion fromthe coll apsed state when the container is uncapped
and vacuum rel eased. Wthout the | ow vacuumforce pulling the vertically
fol di ng vacuum panel section down, igt will reverse in 10 direction

i mredi ately due to the forces generated by the nenory in the plastic
material. This provides for a '"tanper-evident' feature for.the consuner,
al l owi ng as i Prefeehif Brow &dbbdicent tHematiatdt gotadn Ish@npigoddclo  has not been
opened previously. 15 Additionally, the vertically folding vacuum panel
section may ERPI fAniBWaHERIIRG UNHRTP W \GEUWBITOresns ThnerHH® PFIYSi ng
control port'i§@§1fig{a§9d% ok 6 ARALACchpdrsifort SfbbRstelbam each cont ol

portion subsequent reduces vacuum pressure to a greater gree. This is
achi eved t hr ogghtagnepisiagi agch that yeenuroifongeiis maitgaineddhutrkequirelaivelyo vent 20
only half heloe}NnDunn oRIf Jageuur t%ocfge t[_}orvgmclp( %3 |Hi rved of a Sli ngl e
portion. Vacuum'presdly e lnesuent't y o redle &0 e r e Y AP Pom prior  art
vacuum fl ex pasétich doeh ntipfethepvaamh cympenddtiguriedot eqoired daissuch a

vol unme of ready inward novenent. Again, less stress is applied to the
cont ai ner si d¥tilhgnpkie exgangipn-BoEy the\grlizpser staig uben Breexutirigeis adj ust ed

foll owing apphigsdddhdladulf: GRRsb®. WIMARMEINPacitif rSieb3ERHENT co0! i ng

of the contents, top | | capacity for the container is maintained through
si de- wal | comtexeertisgiyufalding vatwuroghnel septien dower itiwilllrexasb¢ apse of t he
vacuum 30, panel section.. gZ/ 8213 PCT/ NZO1/ 0017 9 Still, further, the
t el escopi 20 paﬁgFCtb?’nOW'H%%latf b U%gnbnu eirorces generatecpl])'y ?he memory il the

plastic material. This provides for a ‘tamper-evident’ feature for the

consumer, allowing as it does for visual confirmation that the product

has not been opéned previously.

15 Additionally, the vertically folding vacuum panel section may
employ two opposing initiator portions and two opposing control
portions. Reducing the degree of flex required from each control portion
subsequently reduces vacuum pressure to a greater degree. This is
achieved through employing two control portions, each required to vent

20  only half the amount of vacuum force normally required 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 movement. 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.



strengthening to the package when opened. Referring nowto Figures 5to 8
of the drawi ngs, preferably in 5 this enbodi nent there are two opposi ng

i nitiatow@oris2ens, upper initiator portion 103 and | owePCT/NZbi/@t o
portion 105, and two opposing control portions provided, upper control
portion 104 and | ower control portion 106. Wen the vacuum pressure is
adj usted followi ng application of ag cap (not shown) to the container 100,
and subsequent cooling of the 10 contents, top | oad capacity for the
container 100 is maintained through upper side-wall 200 and | ower

side-wal | 300 cont &, aGeHr iHaGefeBESPIE Pand PiRigdsLgddd siHusdrant i al Iy conplete
vertical collapse of the vacuum panel section, see Figures 6 and 7. 15

Thi s i ncr easedt¢BgiteARIdP thePackagsreRyuPReNSHovi des advant ageously for |ess
force to be transmtted to the side-walls 100 and 300 of the container
100. This allows for less material to be necessarily utilised in the

cont ai ner const r uctReferringmkivig Figads &t iodd of teedperings? eréfarabhainl ows for | ess
failure under | oad of the container 100 and .there is no | onger. any

requi rement f &S EMRAAME theresde dMPPPISREI MILAIOL ﬁobt'O"Se”H%%régg'Qqul y

depl oyed in theresi @8 afl 16WérihitlatorGRAGH MO Sand (06 SBAGKERG k¥ntréihi s al | ows
for the provision of other nore aesthetically 25 pleasing designs to be

enpl oyed in coattigngarrodidsd.gippebeominel-Hortion 184 snH dewvpoeNtrat peftly | thi s
allows for a Liahel t. t . €O, . W a side-wall
whi ch al | ows f@lré' rr\é,?1 gn ?g%i(/gédalxn%ﬁgé%gg{ea{?gdm )fggegeﬁ%g%m%i éc@? ?%trllagq &g%

Addi ti onal | y, cabémottdhmvadpoitse cettasreed00r ami subsequermh dddlihg df tlseont ai ner t hat

een Tn Fibur BoREnTS HRIeR SoRtHY Sk potrTen N8 e Doty

PCT/ NzO1/ OO17@pper side-wall 200 and lower side-wall 300 contact occurring through
complete or substantially complete vertical collapse of the vacuum panel

section, see Figures 6 and 7.

15 This increased venting of vacuum pressure provides
advantageously for less force to be transmitted to the side-walls 100
and 300 of the container 100. This allows for less material to be
necessarily utilised in the container construction, making production
cheaper.

20

This allows for less failure under load of the contaiﬁer 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.
Consequently, this allows for the provision of other more aesthetically

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

jabel applications.

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

portion 104, 106 as seen in Figure 7, is held in a flexed position and will



10 inmmedi ately tel escope back to its original position, as seen in Figure
8. There is imediately a | arger headspace in the contai ner which not only
aids in poont/m21df the contents, but prevents 'bl ow back' pof/Nzheooaont ent s,
or spillage upon first opening. 5 Further enbodi nents of the present
invention may allow for a telescopic vacuum panel to be depressed prior
to, or during, the filling process fjor certain contents that wll
subsequent |y develop internal pressure before cooling and requiring vacuum
conpensation. In this 10 enbodi nent the panel is conpressed vertically,

t her eby provi dj j ! : Ik he i nternal
pressure phasgh?%dkg$%&§§%k?%?%gg%égﬁﬁg@?ﬁgﬁg%géﬁgﬁﬁ%%ngﬁgkg?%glmalIs, and
t hen t he panelThes isabhediaelya lkayes beadmpiane irettescoyiaioal Whichaadldnbw f or

subsequent vacuum conpensation. 15 f hou t, nel, rtions 101 and 102
are shown in & '”&Pﬁaﬁﬁﬁgﬁﬁ C?’Eeréﬁvﬁ‘lgta%rgag%}ﬁapﬁf"gggﬁ(t ﬁggh‘?wo may be
utilised. 20 \ibgiedtd, brishRag®UpeRFiRG dpeABEI Ption, reference has been nade to
speci fic conmponents or integers of the invention having known equival ents

then such equivalents are herein incorporated as if individually set

forth. A though thigshgYeRbodhelASo R HSHE b REdoR YAl g5l e 25 and

with reference to possib Iments 't hereo t is to be understood
t hat nodi f i catélestopar vaauonopametne be mipprelseedrader toher dukng, whe ibmg departi ng

B;?lm8;?_§ ISDE-(I)-/peRMOf }s%ggr?c%er}%/a?nngér?tgnt%sthgte Lvlilpseu sleguénthy dea\}%Poepnlg\FeQngll aims. 30 V\D

pressure before cooling and requiring vacuum compensation. In this

10 embodiment the panel is compressed vertically, thereby providing for
vertical telescopic enlargement during the internal pressure phase to
prevent forces being transferred to the side-walls, and then the panel is
able to collapse again telescopically to allow for subsequent vacuum

compensation.

15
Although 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 to

specific components or integers of the invention having known
equivalents 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 embodiments 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.
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11 Cains 1. Asem-rigid container a side-wall of which has at |east one
substantially vertically folding vacuum panel portion to 5 conpensate for
vacuum pvegsuiizhange within the container. 2. A sem -rPQi/dzemowia ner as
claimed in claim1 wherein said vertically folding vacuum panel portion
includes an initiator section and a control section, said initiator
section providing for 10 vertical fqhding before said control section. 3. A
sem -rigid container as clainmed in claim2 wherein said control section
resi sts being expanded fromthe collapsed state. 15 4. A sem-rigid

cont ai ner as ,gi@d in claim2 wherein the vacuum panel is adapted to
flex inwardly a vacuum force below a predeterm ned |evel and enabl es
expansion fromthe collapsed state when the container is uncapped and
vacuum rel eased. 20 5. A sem-rigid container as clained in claim2 wherein
sai d side- walll had sehidrigidcantansametidpvel iopwhighobededlepsitareen an upper

portion and a Iowerugénc Hiﬁ&tvetrﬁc?alfxgd d'.r%t\%ue %n%nB {ogrtgedl ate between a

| ower end of said upper d con Ion. 25 6. A

sem -ri gi dscont ai nebmsnsdtalfmedaduﬂntbr@smrs dvlamgaewithhmhd aotdin@l portion
has a nore acute angle than the initiator portion relative to the

| ongi tudi nal axis of the container and wherein the initiator portion

causes said controly OrLANM chRainkY 8 lcidd il 8X%ind Y Whekin38hid nwardly into the
container. WO 02/18213 PCIT/NzO1l/ 00176 12 7. A semi -rigid. container-as-

clainmed i n cl ai m 6 Vveritsaby foldingtyasuum panel portion includes an initiator

section and a control section, said initiator section providing for

10 vertical folding before said control section.

3. A semi-rigid container as claimed in claim 2 wherein said control

section resists being expanded from the collapsed state.

15 4. A semi-rigid container as claimed in ciaim 2 wherein 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 b, A semi-figid container as claimed in claim 2 wherein said side-
wall has said vacuum panel portion provided between an upper
portion and a lower portion, the initiator portion intermediate
between a lower end of said upper portion and said control
portion.

25

6. A semi-rigid container as claimed in claim 5 wherein said control
portion has 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

30 inwardly into the container.



col | apsed state upper and | ower portions of said vacuum panel portion are
adapted to be in substantial contact. 5 8 A sem-rigid container as

cl ai mred iwooY/s2m3 7 wherein said vacuum panel portion i nchodagosomraral ity
of spaced apart supporting ribs adapted to be in substantial contact with
said control portion when the vacuum panel portion is in its coll apsed
state to contribute to the maintenamce of top-load capabilities of the 10
container. 9. A sem-rigid container including a side-wall with an upper
portion and a |ower portion and a substantially central portion having a

15 substantialZly veyédneiakdiyt. cbmiathiengs cRirtiedrirpelaiel 6potidreidrn th@i d vacuum
panel portion including an initiator portion and a control portion, said
control portion beFRYFASRE SEFEYPRPOFHY ‘Qweéﬁ@\'tt%‘am&@da‘fﬁ%'”ﬁ‘fp"’ﬂ‘?é cont ai ner

at a lesser angle LBaR dalad@htelts. uenhtsueé@ﬁt.a%m&@ the arrangement
bei ng such that the initiator portion will react to a 20 vacuum force

within the contalner to cause sald control portion to invert and flex

furtner ingardy TN QNG QBNAINELs WIGKEL th LOR, FNARYUR DANGLcRAT LI on 1S

adapted to re ert |na po I'on e renova a cap from

the container rel e@snag)drh@w mmuma gireBiyWfespadéd dfart dumeting rigs d cont ai ner
as clainmed in claim?2 wherein sajd side- wall has said vacuunlpanel portion

provi ded bet ween aﬁdﬂﬁﬁéﬁotﬁdP§PHﬁaﬁﬁﬂ‘ﬁ“Fﬁ%ﬁWﬂbﬁ??FBW"oﬂHE“@bntroI portion

i nternmedi ate bet wean nank QUL uRNMENel pabil is4RRE cdMBpsddOfta b Sai d initiator
30 portion. WO 02/18213 PCT/NZ01/00176 13 11. A semi-rigid container as

clainmed in cl ai m 1cehtibgintastiiegnsintamance of top-load capabilities of the

10 container.

9. A semi-rigid container including a side-wall with an upper portion
and a lower portion and a substantially central portion having a
15 substantially vertically folding vacuum panel portion, said vacuum
panel portion including an initiator portion and a control portion,
said control portion being inclined along a longitudinal axis of the
container at a lesser angle than that of the initiator portion, the
arrangement being such that the initiator portion will react to a
20 vacuum force within the container to cause said control portion
to invert and flex further inwardly into the container wherein the
vacuum panel portion is adapted to revert to its original position
on the removal of a cap from the container releasing the vacuum
pressure.
25
10. A éemi-rigid container as claimed in claim 2 wherein said side-
wall has said vacuum panel portion provided between an upper
portion and a lower portion, the control portion intermediate
between a lower end of said upper portion and said initiator

30 portion.



wal | has sai d vacuum panel portion provided between an upper portion and a
| ower portion wherein in the collapsed state said upper and | ower portions
of said oodbAINNEs are adapted to be in 5 substantial conP@NZOL®176A

sem -rigid container as clainmed in claiml wherein said vertically folding
vacuum panel portion includes two initiator sections and two control
sections, said initiator sections 10@3providing for vertical folding before
said control sections. 13. A sem-rigid container as clainmed in claim13
wherein said control sections are held in a flexed position under vacuum
pressure, sudh.t hat samiepid ebeatrer ab ched irncldinm1 preaelv €id sided control 15
sections and said initiator sections revert back to their original

position. 14. A s_el’ﬁ’a-”r'?ﬁiSg?i‘tﬁ?ﬁ”é’i’ThB?"eé?OEiO&i RFEY e PETWRSA 2N WPRG'ei n sai d
control section i $oRRIbarda ovidreRtoPaBkidiP M WRARayRUUTIdEA$SUre, such

20 that upon rel ease of said vacuum pressure, said.control section and said
initiator section meperandlgwer portiangiaf saidi gfintrinerpasiadepied tok® inA semi -ri gi d
cont ai ner substanti in described with reference to Figures 1 to
4 or Fi gurgs 5to §%+{¥?ﬁ% Cgg{agt:'corrpanyi ng draw ngs.

12. A semi-rigid container as claimed in claim 1 wherein said
vertically folding vacuum panel portion includes two initiator
sections and two control sections, said initiator sections

10 providing for vertical folding before said control sections.

13. A semi-rigid container as claimed in claim 13 wherein said control
sections are held in a flexed position under vacuum pressure,
such that upon release of said vacuum pressure, said control

15 sections and said initiator sections revert back to their original

position.

14, A semi-rigid container as claimed in claim 2 wherein said control
section is held in a flexed position under vacuum pressure, such
20 that upon release of said vacuum pressure, said control section

and said initiator section revert back to their original position.

15. A semi-rigid container substantially as herein described with
reference to Figures 1 to 4 or Figures 5 to 8 of the

25 acceompanying drawings.



