AR == P

J16. AUG, 2001 11:42 B S W AUCKLAND

: 200105
1

NO. 9643

’ WO 00/50309 PCT/NZ00/0001%

10

15

2

25

30

A CONTAINER HAVING PRESSURE RESPONSIVE PANELS

IECHNICAL FIELD

Thiz invention relates to a prassure adjustable container and more
particularly to polysster sontaingrs capable of being filled with hot liquid,
and an improved gide wall construction far such containers.

Het-Fill’ applications impose significant and compiex mechanical
stregs on a container srructure due to thermal stress, hydraulic pressure
upan filling and immediztaly after capping, and vacuum pressure as the
fiuid cools.

Therral stre:ss is applfed to the walls of the container upon
intraduction ef hot fluikd, Tha hot fluid will cause the container walls to
soften and then shrink unevenly, causing distortion of the container.
The polyestar must thersfore be heat-treated to induee molesular
changes reguiting in & container that exhibitg thermal stability.

Pregsure and stress are acted upen the side wails of 2 haat
resletant pontainer during the filling process, and for a signiffcant period
of time thareafter, When the container is filled with hat fiquid and
sealed, there i an initial hydraulic prassure and an increaged internal
prossure is placed upon containers. As the liquid, and the sir headapace
under the cap, subssquently chol, thermal contraction resuits in partial
evacuation.of the tontainer. The vacuum crested by thiz cooling tends
to mechanigally defurm the container walls,
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Ganerally speaking, containers Incorporating a plurality of
longitudingl flat surfaces accommodate vacuum foree mare readily.
Agrawal et al, U.S Pat No. 4,407,855 discloses a ¢ontainer with a
pluraiity of recessed collapse panels, separated by land arsas, which
allows uniformly inward deformation under vacuum force, The vacuum
effects are controlied without adversely affecting the appearance of the
container. The panels are drawn inwardly to vent the internal vacuum
and %o prevent excess force being applied to the container structure,
which would otherwise deform the inflexible post or {and area
structures. The amount of "flex” available in sach panel is limited,
however, and ag the limit is approached there is an increased amotnt of
forca that is transferred to the side walig.

.

To minimize the sffect of force being transferrad to the side
walls, ﬁ;uch prior art has focused on providing stiffened regions to the
gantainer, including the panels, to prevent the structurs yielding to the
vacuum force,

3

The provision of hotizontal or vertical annular sestions, or “ribe’,
throughout a contajner has berome common practice In container
cangtruction, and is not only restricted to hot-fill containers, Such
annular sections will strengthen the part thay are deployed upon,
Coshran U.§, Pat No. 4,372,456 discloses annular rib strengthening in a
longitudinal direction, placed in the areas between the fiat surfaces that
are subjected to Inwardly deforming hydrostatic forces under vacuum
force. Akiho Ota et al U.8, Pat No. 4,806,788 discloses longitudinally
extending ribs alongeide the pansls to add stiffening to the container.
Akiho Ota alzo disciozes the strengthening effect of providing = larger
step in the sides of the land areas. This provides greater dimension and
strength to the rib arsas between the panels. Akiho Ota et al, U.S, Pat

P.
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No. 5,178,290 discinses indentations to strengthen the panel araas
themzelvas,

Akiho Ota et al, 1.8, Pat No. 5,238,129 discleses further annular
5 rib strengthening, this time horizomally directed in strips above and
befow, and outside, the het-fill panal section of the bottle, -

In addition te the need for strengthening 8 contsiner against both
thermal and vacuum stress, there is a need to allow for an {nitial
10 hydraulie pressure and increased internal pressura that s placed upon &
container when hot liquid is introduced followed by capping. This'
* qausges stregs to be placed on the container side wall. There is & foreed
outward movement of the heat panels, which can result in & barrelling
. of the container.

.18
Thus, Hayashi et al, US Pat No. 4,877,141, discloses = pane)
configuration that accommodatas an initiagl, and natural, cutward fexing
caused by internal hydraulie pressure and tamperature, followed by
inwerd flexing caused by the vacuum formation during coaling,

20  Importantly, the panel is kept relatively {lat in prefile, but with a central
partien displaced slightly to add strangth to the panel but without _ Crg
preventing ity radial movement in and out. With the panel being
generally fiat, however, the amaunt of movemsant is limited in both
ditections. By necassity, pansi rilbe are not included for extra resiliencs,

25  gs this would prohibit outward and inward return movement of the pane!

as a whole,

Krishnakumaer ot af, U.S, Pat 5,808,128 discioses snother flexible
panel that is intended to be resative 1o hydraulic pressure and
30 temperature forces thut vccur after filling. Relatively standard 'hot-fill'
style container geometry is disclasad for s ‘pasteurizabls’ container, it
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is claimad that the pasteurization provess dees hot reguire the container
to be heat-set prior to filling, because the liquid is introduced cold and is
heated after capping. Concave panels are uged to compensate for the
pressure differentizls. Te provide for flaxibillty in both radial owtward
movement followed by radist inward movement however, the pansls are
kept 1o a shallow inward-bow tp saccommodats a response 1o the
changing internal prezsure and temparatures of the pasteurization
process. The increase in temperature after éapplng, which is sustained
for some time, softens the plastic materiat and therefore allows the
inwardly curved panels to flax more easily under the induced force. 1t is
distlosed that too much curvatura wouid prevent thie, however.
Permanent deformatian of the panels when forced into an opposite bow
iz avoided by the shallow setting of tha bow, and also by the softening
of the material under heat. The amount of force transmitted to the
walls u'l.’ tha container is thersfore once again detsrmined by the amaunt
of fiex availabla ir; the panels, just as it js in a standard hot-fill bottle.
The amount of flex is fimited, however, dug to the need to keep a

" shallow eurvature on the radial profile of the panels. Accardingly, the

bottle is atrengthened in many standard ways.

Krishnakumar et 5, U.8, Pat 5,303,834 digcivees stilf fyrther "~
'tlaxible’ panels that can ba moved fram a canvex position to a concave
pasition, in providing for 2 ‘squeszable’ contginer. Vacuum pressure
zjone cannot invert the panels, but they can be manuglly forced into
invergion. The panels automatically "hounce’ back to their original
shape upon release of squeeze preseure, as & significant amount of
foroe is required to keep them in an inverted pozlition, and this must be
maintained manually, Permanent deformation of the panel, caused by
the initial convex presentation, is avaided through the uze of muitiple
longitudinal flex points.

P,
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Krishnakumar et al, U.5, Pat 5,871,184 discloses etifl further
*fiaxible’ panels that claim ta be movable from = convex first pagition to
& congpave gecond position in providing for 2 grip-bottie camprising two
large, flattened sides. Each panel incorporates an indented ‘invertible’
certral portion. Containgrs such as this, whereby there are two Jarge
and flat opposing sides, differ in vasuum pressurs stability from hot-fiil
gontainers that are intended to maintain a generally cylindrical ehape
under vacuum draw. The .snlrgéd pansl side walls are subject to
incrassed suction and are drawn into cancavity more so than if each
panel were smaller in size, as oceurs in & ‘standard’ configuration
comprl_stng six pansis on a substantially cylindrical comainer, Thug,
euch a8 container structuie increages the amount of forge suppiied to

* each of the two panels, thereby increasing the amount of flex force

avallsble, : 2

Even so, tha convax portion of the panele must still be kept
relgtivaly flat, however, or the vacuum force cahnot draw the panals
into the required conpavity. The rized to keep a shallow bow to allow
flex to occur was previously described by Krishnakumar et al in both
U.S. Pat 5,303,834 and U.S, Pat §,908,128. This in wrn fimits the
amvunt of vacuur forcs that js ventad before strain i2 placad on the
containgr walls. Further, i is ganerally considered impossible for a
shape that is convex in both the longitudinal and herizontal planes to

"suecessfully invert, anill:snw, unless it Is of very shallow convexity.

Still further, the panels tannot then return back to their original convex
position again upon refeage of vacuum pressure when the cap is

- removed if there is any meaningful amount of convexity in the panels,

At bast, a panel will be subjest to being ‘force-flipped’ and will lock into
a2 new inverted position. The panel |y then unable to reverse in direction
ag there iz no longer the influence of heat from the liquid to eoften the
material and there is insufficlent faree avaitable from the ambient

P,
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pressure, Additionslly, there is no longer assistance from the memory
force that was availabla in the plastic prior to being flipped inte a
concave position. Krishnakumar et af U.S. Pat 5,808,128 previously

. diselose tha provision of [engitudinal ribs to prevent such permanent

deformation oceurring when the panel arcs are flexed from a convex
position te ane of concavity. This same observation regarding
permanent deformstion was also disclosed in Krishnakumar at al U.S.
Pat 5,308,834, Hayashi st =l US Pat No. 4,877,141 also distiosed the
necessity of keeping panels relatively fiat if they were to be flexed

spainst their natural curve.

The principal mode of failure in prior art contziners is believed by
the appliham 1o be non-rectverable buckling of the structural geametry
of the gontainer, due to weakness, when there is » vacuum pressure
Inside the container, and espacially when such a container has been
subjectad 1o a lowering of the mateyialv weight for commarcial
advantage.

The present invention in contrast, allows for increased ﬂexiﬁg of
the vasuum panel side walls so that the pressure on the containers may
be more readily accommodated, Reinforeing ribs of varicus types and
location may still be used, aé described above, to still compensate for
any excess atress that must inevitably be present frem the flexing of the
container wallg into the new ‘pressure-adjusted’ condition by ambient

forces.

OBJECT OF THE INVENTION

Thus, it is an object of the Invention to overcome or st laast
allevigte such problems in containers ¢t pregent or at ledst to provide
the public with a useful shoice.

P,

10




16. AUG. 2001 11:44 B 8 W AUCKLAND NO. 9643

WO 06/50309 PCT/NZO0/H0019

10

15

20

25

30

Further objects of the presant invention may bacome apparent

from the follovying desctiption.

RY E N 1

According to one aspect of the present invention, there is
pravided & container having a central longitudinal axis, esid container
including at least one invertible flexible pane, said flexible panal having
at lesst a portion projecting in a diraction from a plane, said plane
dispoeed relative to said longitudinal axig, said flexible panel also
including at least one initiator portion projecting to a lesser axtant in
&aid ditection, whereby in use, defisction of the initiator portion causss
the remainder of the ﬂexlb!e panel to deflect.

“in one preferred form, the projection is in an outward direction

relative to the plaﬁe.

In anather preferred farm, the projection iz in an inward direction
relative to the plane.

In ane preferred form, the flexible panel may be substantially

arcuate.

In an alternative form, the flexible panel may include two fiexible
pane! portions meeting at an apex.

Prafarably, the flexible panel may be located betwaen relatively
infiexible land areas.

In ane preferred form, the or each initistor portion may be
located substantially at an end of said flexible panel.

P.
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In an slternative preferred form, the initiator portion may be
located substantially towards a centrs of aid flexible panaf,

Prafarably, the or each initiator portion may in¢lude a
subztantially fisttened partion.

Preferably, the flzttenad portion may be located at a distal end of
aaid initiator partion relative to the rest of the flexible panel.

In one preferred form, tha or =ach initiator portion may project in
&n opposite direction to the remainder of the flexiblez pansl. '

Preferably, a bourdery betwaen szid initiator portion and the
remainger of said flexibie panel may be substantislly arcuate in the
gircumferential direction of the pansl.

In one preferred form, the extent of projection of the flexibie
panel may progressively increase dway from said inltiator portion.

In an alternstive form, the extent of projection of the flaxible
pansl may remain subetantially constant away from said initiator

portion.

Prefarably, the container may Include & connector portion
batween said flexibla panel and =aid land areas, the canhaecter portioﬁ
adapted to locate zald flexible panel and sald land areas at a different
circumference relative ta a cantre of the container,

Fraferably, the connector portion may be substantislly "U"-
shapad, wherein the side of the tonnector portion towards the tlexibie
panel is adapted to flex, substantially straightening the "U"-ghape when

P.
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the flexible panal is in a first position and return to the "U"-shepe when
the flexible panel is inverted from the first position.

Prefarably, the extent of projaction of the initiator portion may be
rdapted to sllow deflaction of the initietor portion upon cooling of 8
predetermined liquid introduced to the container at a predetermined

temperature.

Preferably, the flexible panel may be adapted to invert in use
upen deflection of the initiator portion,

Actording to another aspect of the present invention, there is

*provided a controlied defledtion flex panel, having an initiator region of a

predetermined extent of projection and a flexure region of a greater
extent of projection extending away from said initiator region, whereby
flex panel defisction acocurs in 3 contralied manner in response to

changing container prezsure.

According to 2 further aspect of the present invention, there Is
provided a controlled deflection flex panel for & hot-fillable container
having a portion with an Initistor region of pradetermined extent of
projection and 2 flexurs region of progreseively increasing extent of
projection extending away from sald initiator region, said wall being
outwardly bowed between said regions, whereby flex panel deflection
octurs prograssively between said regions in a controlied manner in
respanze to changing container pressure.

Preferably, a flattensd region may extend between said inflexible
ragions 1o provide an end portion of sgid initiator portion,

P,
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According to another aspest of the prezsnt invention, there s
providad a controlled deflection flex panel, having an initiator ragion of &
predetermined extent of projection and 8 flaxure région having a lesser
extent of projection in an opposite direction to the initiator region, the
flaxure region extending away from ssid initiator regicn, whareby flex
panel defiection vecure in a controlied manner in response to changing

container pressure.

Acoording to & further aspect of the pragent invention, there is
provided a controlled defiection flex panel for a hat-fillable container
having a portion with an initiator region of predetermined extent of
projectioh and 2 Rexure ragion of progressively decreasing extent of
projection extending away from said initiator region, said wall baing
inward!y bowead betwseen said ragions, wheraby flex panel deflaction
ovours ;:rogressivly bstween said reglons in a controlled manner in
response to chanéifsg container pressure.

In one preferrad form, the initiator reglon and/or flexurs ragion
may be substantizlly arcuste,

In an alternate preferred form, the initiator region and/or flexure
region may inciude two panel portions meeting at an spex,

Further agpacts of tha invantion may become apparent from tha
following description given hy way of example only and in which
refarence is made to the accompanying drawings.

NO. 9643

P.
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RIPTION OF (<}

FIGURE 1: shows an elsvational view of a tuntainer
accerding to ohe possible embodiment of tha
present invention,

FIGURE 2a: shows an elavational panel section af the

container shewn In Figure 1,

FIGURE 2b: shows 2 side view of tha panel section shown

in Figure 2a, )

FIGURE 3: shows a side view of the pansl gection shown

' i Figure 2b inverted.

m: show sthamatic representations of the crase.

saction of the zontainer of Figure 1 along lines
. A-C respsttively when the panel sections are
net inverted,

FIGURES Ba-s: show schemartie representations of the 'cross-

section of the container of Figure 1 along lines
A-C respectively when the panel sactions are
ivertad,

FIGURES 8a-¢c: show frant and side viewa of an alternative

embadiment of a panef section.

FIGURE 7a: ghows an glevationa) front view of a further

sitarnative ambodiment of & panel section.

P.
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URES 7h.c: show gide viewe of the panel section of Figurs
7a in the non-inverted and inverted positions
regpectively,

FIBURE 8a: shows an slevational front view of a further
aiternative éembadiment of a panel section.

EIGURES 8b-d: show side views of the panel section of Figure
8a in a nan-inverted, partly inverted and fufly

inverted position respectively.

FIGURES d-f: shaw schematic representations of the cross
section through iines corresponding ta A-C
respectively of the container of Figure 1 having
a further alternative panel section raspectively
in the hoh-inverted and invertad positions.

CRIPTION OF THE DRAWINGS

Referring to FIG 1, sccording to a preferred form of the preseni
invention, a container is indicated generally at 1 &8 having a main side
wall portion 2 of generally round cylindrical shape.

The container 1 is a pressure-adjustable eontainer, in particular a
'hot-fill' container that is adapted to be filled with a liquid at a
tempersture above room temperature. The container 1 may be farmed
in a blew mould and may be prodused from a polyaster or other plastic
material, such ag a heat sat polysthylene terapthalate (PFET). The lower
part of side wall partion 2 includes & plurality of vertically oriented
elongated vacuum panels 3 which ara dispozed about the circumference
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of the container, spaced apart from one anothar by smooth vertically
glongated Jand areas 4. Each panel may be generally rectangulsr in
ghape and is adapted to flex inwardly upon filling the container with =
hot-fill liquid, capping the container, and subseguent cooling of the

5 liquid. During the process the vacuum panels 3 aperate to compensate
for the hot-filf vacuum,

Referring now to Figura 2a, a vacuum panhel 3 of container 1 ia
ghown, The vapuum panél 3 includes at least one connacting portion 7
70  that connects g projesting portion B to the land areas 4. The projecting
portion 5 includes an initiator portian 8, which zantrols a junction of the
projecting portion b and the connecting portion 7. Preferahbly, the
: gonnecting portion 7 is capable of flexing inwardly under vacuum force
with rala}ive eaze and the initiator partion 8 causes the projecting
15  portion & to daflect.by both inverting and then flexing further inwardly.
Thiz causez far gre‘ater evacuation of volume from the vacuum paneis 3
than existing flex-panals, Vacuum praseure le subsequently raduced to
a greater degree than in existing contaliners causing less stress to be
appiled to the container side walls,
20
Praferably, the connecting portion 7 allows for the radius from
the centrs of the container 1-ar the adga of the fiex panel 3 [inside of
the connecting portion 7] 1o be set ndependently of the radius &t the
edge of the land sreaz 4 (outside barder surrounding the connecting
25 portion 7). Thus, the connecting portion 7 aliows for the land area 4 to
be independently complets on one side, and for the flex panel 3 to be
- complete, and optimized for deflection on the other sids, The
connerting portion 7 bridges any circumferantial radiat differance
between the two structures,
30
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The boundary EA between the inftiater portion 8 and the rest of
‘the projecting portion B is shawn a2 being itself substantizily arcuate in
the circumferential direstion of the panel 3,

The amatnt of arc or projection of the initiator partion 8 refative
to a plane definad by the centre! longitudinal axiz of the container is
significantly less than the arc or projection of the projecting portion 5, -
making it more susceptible to vacuum preasure, The initiator portion 8
further includes an initigtor end 9 that is predominantly flattened, and ie
magt susceptible to vacuum pressure. Thus when the container 1 is
subjectad to vacuurn pressure, the vacuum panel 3 may flex at initiator
end portion & followed by de%lectiun and then inversion of the whole
initiatar portion 8 and subsequent continuation of inversion af the
projecting portian 5. I an aiternative embodiment, the inhtiator end 8
may be concave. In this embodiment however, the extent of projection
of the concave pg;r:ion relative to a plane defined by the central
lengitudinal axis of the container is still less than the magnitude of the
projection of the rest of the projeciing portion 5.

1t will be appraciated that the inverzion of the projecting portian
5 may pragress steadily in response ta the gradual contrastion of the
velume of tha contents of the container 1 during cooling. This Is in
contrast to a penel which "flips’ betwean two states. The gradual
deflaction of the projecting portlon 5 te and from invarsion in responss
to a refatively smalf pressure differential in comparizon to panels which
"flip”, means that jese-foree is transmitted to the side wails of the
container 1. This aliows for less material to be necessarily utiiised in
the containér construction, making production chesper. '
Consaquentially, less failures under joed may occur for the same amount
of container material.

P.
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Furthermore, the reduced preesure differentizl required to invert
the projecting portion 5 allows for a greater number of panelz 3 to be
included on a single container 1. The panel 3 also doss not need to be
large in size, as it provides for a low vacuum forpe to initiate panel fiex,

5  Thus, the panels 3 do not need to be iarge in size, nor raduced in
number on a container structure, providing more flexibility in contasiner
dasign,

Figure 2b shows a crosa-section along Jine DD in Figure 2a. The
10 panel 3 jz shown with projacting portion 5 in its non-inverted position,
thé dotted fine indicating the boundary of the praojerting portion 5 with
the connecting portion 7. In the preferred form of the invention, the
projecting portion B is substantially arcuate in an outwardiy radial or
transverse direction, as indicated by direction arrow 8. The connactor
156 portion 7 is subatgntia!ly *U*-shaped, with tha ralative heights of the
sides of the "U* detarmining the relative radius at which the land aress
4 and projecting portion 5 are pasitioned. The initiator end 9 s mosat
suscaptible to vacuum pressure dus to projseting 1o the least extent i.e.
having the smallest arg of the prajecting partion 5,
20
Figure 3 shows a pane! 3 with ths projecting portion 5 inverted
due to spplied vactium pres:sura. The initiator end 9 and initiator portian
B deflect and invert first, effectively pulling the sdjacent araa of the
projection portion 5 inwards. This ¢cantinuas along the projecting portion
25 5 until the projecting portian is fully inverted as shown at 5b. The
dotted line in Figure 3 shows the edge of the projection portion § and
the dashaed Iina 5a shows the position of the projecting portion 5 when
not inverted.
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Importantly, when the vacuum pressure is released following
removal of the cap from the container, the psnel 3 is able to recover
from its vacuum-set position and return to its original configuration.
Fhis may be =asisted by an even gradation of arc curvature from one
end of the projecting portion 5 to the other, the arc of curvature
prograssively inereasing away from the initiator partion 8. Altermnatively,
the projeation portion § may have a subztantially constant gradation,
When the pressure is released, the initiator portion 8 pauses the
invardly srcuate panel 3 to successfully reverse direction transversely,
beginning with reversal of the initistor portion 8 and followed by the
ralsed projacting portion b without being subject to non-recoverable
buckling. The vacuum pansl 3 may repeatadly invert without significant
permanent deformation,. ¢

Figures 4a-¢ show cross-gactiong! repreeentations of the
container 1 shown in Figure 1 along lines AA, BB, and CC respectively
\_uith the projecting portione 5 in the non-inverted position. in this
preferrad embodimeant,s the projecting portion 5 progressively projects
further outward away from the initiator portion 8,

Figuras Ba-c sliow eross-aectionsl representations of the
coptainer 1 alang lines AA, BB, and CC regpectively with the projecting
partion 5 in the fully inverted position, 5b, due to applied vacuum
pressure. The ares of the projecting portion § sraund fine AA deflects
to a refatively jarge extent in comparigon to aress closer to the initiator
portion 8. The dotted lines 5a in Figuras Be-¢ indicate the position of
the projection paninné 5 without vacuyum pressure.

Figure 6a shows an elevation of an alternative embodiment of 8
vacuum panel 30 with initiator portion 80 and flattensd regien 90, The
connectar pertion 70 of vaguum panei 30 is 8 planar member

P.
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surrounding the projecting portien 0. Figure 8b shows the vacuum
'panel 30 without vacuum pressure applied. The projecting portion 50
has a substantislly constant arc curvature away frbm the ‘mitiator ragion
80 in the direction of amow 8. Figure 8¢ showe vacuum panel 30 with

%  ite projeeting portion 50 in s fully inverted position dus to the
application of vacuum prassure.

Figure 7a shows an elevation of a further altemative embodiment
of a vacuum panel 300. The vacuum panel 300 includes two projecting
10  portians 500 jocated verticzlly adjacent to asch ather. The initiator
portion BOD extends in two direstions from a central initistor end S0D.
In this embodiment, the centre of the vacuum panel 300 is most
susceptible to deflaction urider vacuum pressure and hence deflacts
. first. Figures 7b and 7c show the vacuum panel 300 without vecuum
18  pregsyre applied and in the fully invarted position respectively.

Dotted iine 800a jliustrate= the arcuate boundary between the
initiator portions 80O and the rest of the projecting portions 500.

20 Figure Ba shows an glevation of a further alternative emboediment
of a vacuum panel referred generally by arrow 300", The vacuum panel
300" includes two projecting portions 500 and 500" lncated vertically
edjacent to each other with respactive Inhtiator portions 800" including a
centrsl flattened region 500", betwesn them. However, unlike vecuum

25 panel 300, the nominal pasition of one of the projecting portione 500"
is cohcave rather than cohvex [see Figure Bb). Upon applicaticn of
hydraulic pressure, the concave prejeeting portion 500" is inverted in
the direction shown by arrow 8a {ses Flgure Bc), raducing pressure on
land areas {4) batween adjacent panels 300!, Once the fluid cools,

30  vacuum pressure causes both prajecting portions 500! and 500" 1o
invert in tha direction of arrow BB. {See Figurs 84d).
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it will be appreciatad that the profile and/or configuration of the
vacuum panels may be variad. For example, as shown in Figure 8, the
container {1) may have vacuum panels with projscting portions 5’
including two planar portions 10 meeting at an apex 11 so as 1o form an
angular, &s opposed to an arcuate, panel. Figures Sa-c show croas-
sections along lines AA, BB and CC ragpaectively of the eantainer 1 of
Figure 1 but with such projecting portions 5'. Figures 9d-f show tha
inverted pogitions of projecting portions 5' of Figures Ba-c respectively,
with the full lines 5'b showing the inverted position and the dotted lines
5'a the positions bafore inversien. Additionally, or alternatively, the
panelz 3 of any of the embodiments may be disposed transversely of
the longitudinal axis ¢f the sontainer 7 rather than vertically as shown in
Figura 1 for example, .

:I'hus, there is pravided a pressure adjustable container including
flexible panele tha}t allew for a large change in volume in the contents of
the container and therafore reduced pressure being applied to the side
walle. Consequently, raduced material content is required to suppart
the Integrity of tha container and the container may thus be cheaper to

manufacture.

Where in the foregoing desaription, reference has bean made to
epecific components or integers of the invention having known
equivalents then such aquivalents are herein incorporated as if

individually set forth,
Although thig invention has been described by way of exampie

and with reference to possible embodiments thereof, it is ta be
understoed that modifications or improvements may be made thersto
without departing from the scope of the invention 3s defined in the

appended claimas.
CC: Fis Rak: 502500-142

P.

22




10

19

20

25

2,

inciuding at feast ane invertible flexible panel, said flaxible panel
having at least a portion projecting in a direction from a plane, said
plane disposed ralativé to zaid longitudingl axis, ssid flaxible panel
also insluding at [east one initiator portion projecting to = lesser
extent in said dirsction, whareby in use, deflection of the initiator
portion causes the remainder of the flexible pansl to deflect.

A containgr as claimed tn Claim 1, wherein the projection is in an
outward direction relative to said plane.

A conteiner as clsimed in Claim 1 or Clalm 2, whergin the projaction
is In an inward direction relative to said plane.

-

A contginer as claimed in any ona of Claims 1, 2 or 3, wherzin the
flaxible panel ig substantially arcuate with the arc of curvature of the
initiat.or portion being less than that of the remainder of the flaxible

panel.

A container as claimed in any one of Claims 1, 2 or 3, wherein the
flexible panal includes two flexible pansl portions meesting at an

Bpﬁx-

A container a8 claimed in any ane of Claims 1 to 5, wherein the
flexible pane! is lacated between ralatively inflexible land areas.

A containgr as claimed in Claim 8, wherein the or each initiator
portion ig located substantislly at an end of said flexible panal,

e —— e
- ~ 16. AUG. 11
B 2001711:48 B'S W AUCKLAND | NO. 9643 P, 23
;vouozm : PCT/NZONG01S
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CLAINS:
1. A container, having a gentra! lonpitudinal axis, zaid container
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B, A container as clgimed in Claim 8, wherein the initizter portion is
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1.

12.

13.

14,

15!

jovated substantfally towards a centre of said flaxible panel and
batwasn two flexible panal portiens extending away therafrom,

A container ag glaimed in Claim 6, wharein the or each initiator .
portion includes 2 substantially flattenad portion.

A container as alaimed in Claim 8, wherein the flattenad portion
is lncated at 5 distal end of said initiator portion relative to the
rest of the flexible panel,

A container as ciaimed in Claim 1, wherein the or each initiater
portion gt lesst partly projects in an opposite direction ty the
. remainder of the flexible panel,

A containgr ag claimed in Claim 6, wharein a boundary between '
said initiator portion and the remainder of s2id flexible panel is
substantially arcuate in the circumferential direction of the panel.

A containgr 8a claimed in Claim €, wherein the extent of
projection of the flexible panel progressively increases gway from
gaid inftigtor portion.

A contsingr g5 claimad in Claim 8, whergin the extant of
projection af the flexible pane is substantially constant away
from said initiator portion.

A containar ag clzimed in Claim 8, including & conhector portioh
betwesn said flaxible panet and said land areas, the canhector
portion adaptad to locate said flexible panel and said land areas
at a different circumterencs relative to @ sentre of the comtainer.

P.
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A eantaier as claimed in Claim 15, wherein said connaeter
portion is substantially "U -ghaped, and thé side of the connectar
partion towards the flexible panel is sdapted to flex, substantially
straightening the "U"-shape in use when the fiexible panel is in a
first poeeition and raturn to the "U"-shape in use when the flexible
panal is inverted from the first postition.

A container as claimed in Claim 8, wherein the extant of
prajaction of the initlator portion is adapted to allow defleetion of
the nitiator portian upon coaling of a predetermined liquid '
introduced to the container at a predetermined temperature.

¢ .
A contsiner gz claimed in Claim &, wherein the flexible panel is
;dapted to invart in use upon deflection of the initiater partion.

A controlled deflection fiex pane! having an inltiater region of a
predetarminad, axtent of projection and a flexure region of a
greater axtent of projection extending away from gaid initiater
region, whereby flex panal deflection occurs in a controlled
manner in rasponse to chenging container pressure.

A controllad deftection flex panel for a hot-fillable sontainer
having a portior; with an initiator region having a predetermined
extent of projection and a flexure region having a pragressively
increasing extent of projection extending away from said initiator
region, said wall being outwardly bowed between said rapions,
whereby flex panhal deflaction oecurs progreseively betwean said
reginng in a conmrolled manner In response to changing container

pressure,

P.
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A centrofled deflection flex pang) having ap initiator ragion of a
predetermined extent of projection and a flexurs region having &
lesser extent of projection in an apposite direction to ti\e initiator
region, the flexure region axtending away from said initiator
region, wheraby fiex pane! deflection oceurs in a8 controlled
manner in responge to changing container pressure,

A controlied deflectian flex panel for & hot-fillable container

having a portion with an initiator region having a pradetermined

extant pf projection and a flexurse region having a progressively
decressing extent of projection i the direction extending away
from said initiator region, sald wall being inwardly bowed
between said ragions, whereby flex pane! deflection occurs

prograssively hetwesn said regions in = controlied manner in
regponse to changitg tontainer pressure.

A controlled defiection flex panel as claimed in any ong of Claims
19 to 22, including a pair of substantlally inflexible reglons
between which said initiator region and said flaxure region
gxtends a flattened region extsnding betwsen said inflexible
regions to provide an end portion of said initiator region,

A controfled deflection flex panel ez claimed in any one of Clzims
18 to 22, wherein the Initiator reglon and/or flexure ragion is
substantially arcuste.

A controlled deflection fiex panel as claimed in any one of Claims
17 to 22, wherein the initiator ragion and/or flexure region
includes two panel portiong meeting at an apex,

P.
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28. A contsiner substantially as herein described with reference to
Figures 1 10 5, 6, 7, 8 or 9 of the accompanying drawings.




