COLLAPSI BLE CONTAI NER FI ELD OF THE I NVENTION This invention relates to
containers, particularly sem - rigid collapsible contaipers. The invention
has particular though not exclusive rel evance to cof@effiess for the storage
of aerated |iquids and the like. The term "seni-rigi =&t ai ner refers to
'qa container of a material .such as ponethIene terephal ate (PET) which wll
not be deformed by or take up the shape“of its contents, as is the case
with a "flexible" container, al though the container has sone flexibility to
distinguish it froma "rigid" container. The term"sem -rigid" is used in
this context throughout this specification, including the clains.

BACKGROUND TRk MENT 9@ ﬁgﬁg qui ds, such as aerated beverages and the
li ke are typrc;ggy—ﬁhbreéggﬁg%r—pTessure, in airtight

FIELD OF THE INVENTION

This invention relates to containers, particularly semi-
rigid collapsible containers. The invention has
particular though not exclusive relevance to containers

for thé'storage of aerated liquids and the like.

The term "semi-rigid" container refers to a container of
a material such as polyethylene terephalate (PET) which
will not be deformed by or take up the shape of its
contents, as is the case with a "flexible" container,
although the container has some flexibility to
distinguish it from a "rigid" container. The term
'"semi-rigid" is used in this context throughout this

specification, including the claims.

BACKGROUND TO INVENTION

Aerated liquids, such as aerated beverages and the iike'
are typically stored under pressure, in airtight
containers or the liké, in order to maintain the liquid
in an aerated state, or at least reduce the extent to
which the gas, whether carbon dioxide or other gas,

escapes from the liquid.

~Once the container has been opened, the gases tend to
discharge from the liquid. The process of discharge can

be slowed to a certain extent by resealing the



containegs_or;the like, in order to maintain the liquid in an aerated
state, or at |east reduce the extent to which the gas, whether carbon
di oxi de or other gas, escapes fromthe liquid. Once the container has been
opened, the gases tend to discharge fromthe |iquid. The process of
di scharge can be slowed to a certain extent by resealing the - 2-
_contai ner. However, after resealing, there is typically an enlarged head
'space savai l abl e into which the gas canadi-scharge. It is well known that if
t he head space can be decreased as the beverage or other |iquid volune
decreases, so the extent to which gas is discharged or otherw se |ost from

container. However, after resealing, there is typically
an enlarged head space available into which the gas can

discharge.

It is well known that if the head space can be decreased
~ as the beverage or other liquid volume decreases, so the

extent to which gas is discharged or otherwise lost from

the liquid may be reduced. To this end, a number of

collapsible containers have been provided to date.

Some of these collapsible containers have been of the

bellows-type. Such containers possess a number of

disadvantages.

Primarily, these contdinefs do not function as pressure
vessels, so they cannot be used to house soft drink.
prior to sale. If such a container is filled with soft
drink, the internal pressure from the liqﬁid forces the
container to over expand after the cap is placed on.
The container overstretches into a ’‘blown-out’ state
allowing a large headspace to develop with resulting
loss of carbonation. This would occur with even mild
agitation, and the container could néver be expected to
withstand the rigoufs of transportation and handling

methods expected of a soft drink vessel leaving the

bottling plant.



the 1iqui,d may.be reduced. To this end, a nunber of collapsible containers
have been provided to date. Sone of these coll apsible containers have been
of the bellows-type. Such contai ners possess a nunber of disadvantages.
Primarily, these containers do not function as pressure vessels, so they
cannot be used to house soft drink prior to sale. If such a container is
filled with soft drink, the internal pressure fromthe liquid forces the
contai ner to over expand after the cap i3 -pl aced on. The cont ai ner .
overstretches into a 'blown-out' state allow ng a | arge headspace to
develop with resulting | oss of carbonation. This would occur with even mld
agitation, and the container could never be expected to withstand the
rigours of transportation and handling nmethods expected of, a soft drink
vessel | eavi i¥eeordlnn thhify qaRafity of bellows-type containers to

expand as‘well as collapse means that after the
container base been partially collapsed and recapped, it
is susceptible to're-expansion and subsequent loss of
carbonation as the ptéssure from the liquid forces a
headspace to form, particularly if the container was to
be dropped or shaken in any way. This rather defeats

the intended purpose.

Though some bellows-type containers possess
improvements, they do not fully overcome the
abovementioned problems. They must also be manufactured
to relativelylfine tolerances and are relatively

inconvenient to use.

US Patent No.-4790361 (Jones et al) attempted to
overcome the problem of over expansion before any
collapse is required, after the container is filled.
Unfortunately, tﬁis can never be achieved in a bellows-
type container without some external clamping device to
hold it in place. Such a device would have to be joined
to the container, resulting in increased expense. While
this container might partially resist expansion ‘beyond
full’ it would still yield to the very high pressures

generated from agitated soft drink.



-3- Secondly, ;this capacity of bellows-type containers to expand as well as
col | apse neans that after the contai ner base been partially collapsed and
recapped, it is susceptible to re-expansion and subsequent | oss of
carbonation as the pressure fromthe liquid forces a headspace to form
particularly if the container was to be dropped or shaken in any way. This
‘tat her «defeats the intended purpose. Ihgugh some bel | ows-type containers
possess i nprovements, they do not fully overcone the aboverenti oned

probl ens. They nust al so be manufactured to relatively fine tol erances and
are relatively inconvenient to use.

As such expansion occurs, the intended shape of the
Jones et al container would also be ‘stretched out’ of
the plastic, resulting in irreparable damage to the
polymer. This container would also be virtually
impossible to manufacture in the current plastics of
choice - polyethene terephthalate (PET). Also, due to
the large surface area of such a container there would
be increased expense in material costs. This container
would also be susceptible to re-éxpansion from a

collapsed state.

Jones et al has its corrﬁgations defined by a plurality
of ridges and grooves, each ridge preférably consisting
of planar regions defined by quadrilaterals and acting
as a hinge about which the collapsing can take place.

US Patent No. 4492313 (Touzani) also does not function
initially as a pressure vessel. It, too, cannot
therefore be used to package soft drink pribr to sale.
Touzani does go some way in overcoming the problem of
re-expansion from a partially collapsed state. The
method in which Touzani achieves this introduces other
problems however. The container collapses in a somewhat
’sectional’ manner, and expels the contents in "jumps”,.
which may not match the volume of headspace left. This
sectional manner of collapse also results in some of the
contents splashing out. Also, the operator can

accidentally over compress the container after the cap



US Pat ent, No. ,4790361 (Jones et al) attenpted to overcone the probl em of
over expansion before any collapse is required, after the container is
filled. Unfortunately, this can never be achieved in a bellows- type ,
cont-ai ner wi thout sonme external clanping device to hold it in place. Such a
device woul d have to be joined to the container, resulting in increased
gexpense. Wiile this container mght partially resist expansion beyond full
it woul'd still yield to the very high pr&ssures generated from agi t.at ed
solt drink. -4- As such expansion occurs, the intended shape of the
Jones et al container would al so be 'stretched out' of the plastic,
resulting in irreparable danage to the

has been placed on (by folding the rings down), the

result of which is some overflow of the contents when .-

the cap is next released.

In British Patent Specification 781, 103 (International

Patents Trust) a container for a viscous material such

as toothpaste is provided with axial corrugations along

its side wall. Pressure on the base enables it to move

inwardly of the wall as the wall folds, dispensing the

material. 'In United States Patent 4,865,211

(Hollingworth), Netherlands Patent 294186 (Metal Box),

United States Patent 4,456 134 (Cooper) and French

Patents 2294297 (Normos) and 623181 (Leisse) various

other collapsible containers are proposed, using a

concertina or other folding wall type construction.

These containers are not suitable for soft drink

however. The containers of US Patent 48665211 and UK

Patent 781,103 are particularly unsuitable as they are

more easily subjected to internal pressure that would

over expand them when full as a result of the

corrugations and tucks they each employ.

These containers would also re-expand readily from a
collapsed state, particularly as they are designed with

a flexible material. UK Patent 781,103 is particularly

susceptible to re-expansion.
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pol ynmer. ,Thi s ,contai ner would al so be virtually inpossible to manufacture

in the current plastics of choice - polyethene terephthalate (PET-—Also,
due to the large surface area of such a container there—wotuld—-be—+nereased

expense in material costs. This container woul d al so ‘be susceptible to
re-expansion froma coll apsed state. Jones et al has its -corrugations
-defined by a plurality of ridges and grgoves, each ridge preferably
consisting of planar regions defined by°quadril aterals and acting as a

hi nge about which the collapsing can take place. US Patent No. 4492313
(Touzani) also does not function initially as a pressure vessel. It, too,
cannot therefore be used to package soft drink prior to sale. Touzani does

99,30 12, R BECORGEA HRSLRSARLATESE suEecapasthomit oma parg olly
circular or ring shape best illustrated by Figure 8 in
US Patent 4865211. Reference is specifically made in NL
Patent 294186 and UK Patent 781,103 to the wall folding
upon itself or to iie against the uncollapsed circular
wall yet to be folded. The walls in these conﬁainers
are made of a flexible material like polythene. 1In the
case of UK Patent-781,103 the contents are not fluid but
are sﬁmewhat-viscous. This provides support to the
container walls under collapsing forces, as the material

resists movement therein. This helps the flexible walls

to resist buckling under collapsing forces.

Other collapsible containers have included a relatively
flexible bag portion which is collapsed to reduce the
available headspace. While simple bag-in-the-box
collapsible containers can house a liquid like ‘still’
wine, they cannot house beverages under pressure, such
as ’‘sparkling’ wine. This is due to the propensity a
simple bag has to re-expand after céllapse if there is
pressure within. Improvements to this type of
collapsible container have therefore to date
concentrated on requirihg some separate control means
such as an outer container, shell or the like to control
collapse and maintain the collapsed container in the
collapsed state. The external control device would add

considerable cost to the container as it would always



probl ems however. The container collapses in a sonemhaL;4ﬂaHJJ!Eﬂ;T;EEEE?,
and expels the contents in "junps", which may not match _the vol ume

headspace | eft. This sectional manner of collapse al so F& ebtdias Beef R még
the contents splashing out. Also, the operator can accid

conpress the container after the cap 5 has been pl ace lww ,bﬁ.
the rings down), the result of which isysone overflow of the CO en

the cap is next released. In British Patent Specification 781, 103
(I'nternational Patents-Trust) a container for a viscous material such as
toot hpaste is provided with axial corrugations along its side wall.
Pressure on the base enables it to nove inwardly of the wall as the wall
fol ds, di spehavegtbhaccemnpanyg! thé nbalyi t cEx&tples ¢hHitswth oGty Didrs
(Hol I'i ngworth), Netherlands Patent 294186 (Metal Box), United States Patent
4,456 134 (Cawpedpsanibed in the patents to Cooper and Normos

referred to above.

With régard to the bases of PET and other plastics

containers, various proposals have been made as to

possible designs, one of the most popular at the present

time being the "petaloid” base of New Zealand Patent

227274 (Continental Pet Technologies, Inc).

It is an object of at least one embodiment of this
invention to come some way in overcoming the problems
mentioned above or at least to provide the public with a

useful choice.

Other objects of this invention will become apparent

from the following description.

SUMMARY OF THE INVENTION

According to one aspect of this invention there is
provided a semi-rigid container, .a sidewall of which has
a folding portionlhaving a plurality of panel means each
being arcuate at least in a direction transverse to the
longitudinal axis of said container, and being so
disposed that said panel.means act together to resist
expansion of said folding portion from a collapsed state
but enable folding of said folding poftion under a

longitudinal collapsing force to progressively fold said

THIS SHEET HAS BEEN
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French Patents 2294297 (Nornos) and 623181 (Lei sse)y—vartotus—ether
col | apsi bl e contai ners are proposed, using a concerh%ﬂg‘%{ ot her_ fol di ng
wal | type construction. These containers are not suit laced i i
however. The containers of US Patent 48863211 and INKD 4 m HB are
pgrticularly unsuitable as they are nore easily subje a
pressure that woul d over expand them when full as a result of the
corrugations and tucks they each enploy. These containers would al so
re-expand readily froma col |l apsed state, particularly as they are designed
with a flexilagdFotdialy pditRencandé®l shid lsngatuddunadr kyliapedmg ble to
re-expansion. U S. Patent 4865211 does however disclose the basic structure
of a sem -ri gotceonihaireby isddd ifollddnign pord inan folldsactedaitdivieg tipart  of
claim1. -6- Each of these containers collapses with the fold in a
circular or mdemgistiage pogstian lofs coatedngr Hingmeduging the internal

volume of said container.

Further aspects of this invention will become apparent

from the following description.

BRIEF DESCRIPTION OF THE DRAWINGS

The present invention will now be described by way of
example and with reference to the accompanying drawings
in which:
Figqure 1 is a schematic side-view of an exemplary
embodiment of this invention;
Fiqure 2 is a schematic sectional view of the
embodiment in Figure 1 in a partially collapsed
condition;
Fiqure 3 is a schematic sectional view of the
embodiment in Figure 1 in a fully collapsed
condition;
Fiqure 4 is a schematic sectional view through line

XX in Figure 1.

Figure 5 is a detail of a fold in another exemplary
embodiment of the invention;

Fiqure 6 is a schematic side view of a further
exemplary embodiment of this invention;

Figqure 7 is a schematic side view of still another

exemplary embodiment of this invention;

THIS SHEET HAS BEEN
REPLACED




US Pat ent, 4865211. Reference is specifically made in NL Patent 294186 and
UK Patent 781,103 to the wall folding upon-itself or to |ie against the
uncol | apsed circular wall yet to be folded. The walts in these containers
are made of a flexible material |ike polythene. In the case of UK Patent
(81,103 the contents are not fluid but are sonmewhat viscous. This provides
support’ to the container walls under cold apsing forces, as the materia
resi sts novenent therein. This helps the flexible walls to resist buckling
under collapsing forces. Qher collapsible containers have included a
relatively flexible bag portion which is collapsed to reduce the avail able

headspace. Wil e S|nple bag-ln t he- box col bIe cont ai ners .can house a
liquid like sti | 1X19hne 8 i c%ﬁ"rﬁﬂ%?cﬁjsér % @ar}ﬁ%ssure such
as 'sparkling’ wine. This i fo the pro enS|ty a sinple bag has to
re-expand after cotTEPsE-H9 S‘i‘heq'bl § gtnve ent {6

Fiqure 9 is a schematic rearward perspective view of
the panel in Figure 8; |

Fiqure 10 is a schematic side view of the panel in
Figures 8 and 9;

Fiqure 11 is a schematic side view of an exemplary
control portion of this invention;

Figqure 12 is a cross-section through JJ in Figure
11; |
Figqure 13 is a cross-section through II in Figure
11;

Fiqure 14 is a schematic side view of a container
according to another possible embodiment of the
invenfion;

Figqures 15a, b, ¢ show a still further embodiment of

the invention in its original, partially collapsed
and fully collapsed positions;

Fiqure 16 shows very diagrammatically a still
further embodiment of the invention;

Figqure 17 & 18 show very diagrammatically possible

embodiments of a base for containers of the present

invention;

Fiqures 19a and 19b show possible alternative panel

arrangements for further embodiments of the

invention; and

Fiqures 20a, b, c illustrate very diagrammatically



pressure withi;n. Inprovenments to this type of coll apsible container have
therefore to date concentrated on requiring sone separate control neans
such as an outer container, shell or the like to control collapse and
mai ntain the coll apsed container in the collapsed state. The external
control device would add consi derable cost to the container as it would
al ways 7 have to acconpany the bag.- Bpganpl es of such containers are
described in the patents to Cooper and Nornos referred to above. Wth
regard to the bases or PET and other plastics containers, various proposals
have been nmade as to possi bl e designs, one of the nost popular at the
present tine being the "petal oid' base of New Zeal and Patent 227274
(Continental Pet Tdsdhnaffgitesof limvedrting or everting a cylindrical

container.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

The ekemplary embodiments shown in the drawings, and the
following description in relation to those drawings, are
provided by way of example only and are not intended to
be restrictive of.the possible embodiments of the

invention..

In Figure 1, an exemplary semi-rigid container 1 can be
seen. Container 1 is a substantially elongate soft drink
bottle. It has an opening 2 at one end and is provided
with thread 3 to facilitate resealing using a threaded
cap (hot shown). Container 1 is in this examélé formed
in polyethylene terephthalate (PET), though any suitable

material may be used to provide the characteristics of

semi-rigidity.

Sidewall 4 of container 1 is provided with a folding
portion 5. 1In this example, the folding portion is

defined between dotted lines A and B.

As will be seen with reference also to Figures 2 and 3,
in response to a collapsing force directed
longitudinally and rélatively inwardly of container 1, in

this example directed along longitudinal axis 8 in



It is an object of at |east one embodiment of this invention to cone sone
way in providing a sem-rigid container which is able to provide a
progressive folding as required to reduce its internal volume and resi st
subsequent re-expansi on O her objects of this invention will becone
+apparent fromthe follow ng description,_  SUMVMARY OF THE | NVENTI ON Accor di ng
to one aspect of this invention there'iélpFovided a sem-rigid contai ner,
which will not be deformed by, or take up the shape of, its contents but
has sonme flexibility, said container having its |ongitudinal axis extending

froma neck portion to a base portion with an internmedi ate fol ding portion
in a side wal,

wher.ei n,sai d_fal.di_ng.p i i | Qi d Vi

plurality ofdﬁgﬁﬁ 1ﬁ€aﬁg gg@ﬁ%ﬁgfgné %QEP%%FF§V%§§Lﬁ°6981é@%%*gﬂﬁémﬁbrnmthe
mal n CIFCUHfgk&de% SDBQHSths&g%wﬁﬂqe4wghkhakh5%aﬁg ithed sdizeCOlf Rhe
transverse to the longitudinal axis of said container to provide rigidity
agai nst a | opgitksdidly lopedi Hlcad 0l iaRTedB syl ¢he SdtérRRNCvOIRARS bei ng
fl exi bl e agai nst a tfansversely directed force, said panel neans being so
di sposed i n gedsmdindratl saild elcdieagenorti on under said longitudinally
directed col |l apsing force can progressively fold relative to a remaining
portion of said container into a collapsed state where the base and neck
portions are positioned closer together in reducing the )

As the folding action continues, so folding portion 5

will move relatively down the container 1 to position in

receiving portion 12, which in this example is provided

by girth portion 13 and base 14.

Turning now to consider the folding action in more
detail, reference is once more made to Figure 1. Folding
portion 5 in this example includes an initiator portion 6

and control portion 7.

Initiator portion 6 in this example is formed to include
alternate areas of strength and weakness, and is
relatively more susceptible to collapsing in response to
forces in direction 9 than the adjacent control portion 7
and neck portion 11. Thus, in response to a collapsing
force in direction 9, a relatively controlled movement of
initiator portion 6 will occur to initiate the folding

action described earlier.

In this example of the invention, the alternate areas of
strength and weakness in initiator portion 6 are provided

by two adjacent, transversely arranged annular



i nternal -vol unre of said container wth the panel neans acting together to
resi st expansion of said folding portion fromthe coll apsed state and
wherein the folding portion includes a control portton which controls the
folding and an initiator portion at which folding will conmmrence. 8

furt her, aspects of this invention wll become apparent fromthe follow ng
description. BRI EF DESCRI PTION OF THE DREWTNGS The present invention will
now be descri bed by way of exanple and with reference to the acconpanyi ng
drawi ngs in which: Figure 1 is a schematic side-view of an exenplary

enbodi nent of this invention; Figure 2 is a schematic sectional view of the

enbodi nent i n_Ej 1 kn p ' C p ondition. FLg 3is a

schemati c sec?55%§f€$i8518 et%%aéﬁ%%%fng%%giﬁfgfgugg ﬁé?ﬁngg%u##§
defined at the interstices of the adjacent annular
segments. Rather than any decrease in thickness of

material by scouring or the Iike, the lines of weakness

may be just changes in angle within the portion 6.

The control portion 7 in this example is provided with a
plurality of substantially elongate polygonal panels 112
each having four sides to form a diamond shape. The
panels 112 are each positioned so that they point along
the longitudinal axis of the container and are positioned
adjacent one another so as to provide the sidewall 4 with

a substantially frustoconic shape.

The substantially frustoconic shape assists the folding
portion 5 of sidewall 4 to position itself within
receiving portion 12 as now explained. However, other
shapes such as cylinders and polygons could be used for
the folding portion 5 provided they utilise panel means
such as 112. Such shapes would however affect the space
into which the folding portion 5 was able to move in
folding, and alter the ease with which the folding was
formed. Referring particularly to Figures 2 and 3, apart
from the lip 100 formed at the periphery of the recess 10
formed as the fold is created and rolled over and down
the container, the diameter of the folded portions of

folding portion 5 is less than the diameter



col | apsed condition; Figure 4 is a schematic sectional view through |ine XX
in Figure 1. Figure 5 is a detail of a fold in another exenplary enbodi nent
of the invention; Figure 6 is a schematic side view of a further exenplary
enbodi ment of this invention; Figure 7 is a schematic side view of stil
.another exenpl ary enbodi nent of this inyention; -9- Figure 8is a
schematic front view of a panel accordi fo this invention; Figure 9 is a
schematic rearward perspective view of the panel in Figure 8, Figure 10 is
a schematic side view of the panel in Figures 8 and 9;

of the portions remaining to be folded. Because of this,
there is room for the folded portions to position in

receiving portion 12 after folding.

Reference to Figure 20 will further illustrate this
point. If the sidewall 500 of a container is essentially
cylindrical in shape as shown, rather than frustoconical,
then attempting to fold the container in this way would
result in the inverted ring formed from the top wall 499,
having a diameter H (Figure 20b), which would have to be
less than its diameter G (Figure 20a). This would result
in axial stresses that would resist inversion. There
would be no room within the cylinder into which the wall
500 could be folded, while retaining the original
diameter G. There would be a corresponding transfer of
force down the sidewall, in direction L, instead of into
a fold and this would result in the cylinder wall 500
buckling, as shown at 501 in Figure 20b, under a
collapsing force in the direction P instead of inverting.
The only way to make a cylinder behave in such a way, in
fact, would be to hold it in an external frame or mould
and invert it forcibly via a plunging device, which would
thrust it into itself. The inverted segment wﬁuld stiil
buckle considerably due to its insistence on taking a
reduced diameter (a circumference of given length must

deform in order to reduce in diameter, at any point).'



Figure 11 is a schematic side view of an exenplary control portion of this
invention; Figure 12 is a cross-section through JJ in Figure 11; Figure 13

is a cross-section through Il in Figure 11; Figure*14 is a schematic side
view of a container according to another possible enbodi ment of the
.invention; Figures 15a, b, ¢ show a still further enbodi ment of the
invention in its original, partially coll4apsed and fully col |l apsed
positions; Figure 16 shows very diagrammatically a still further enbodi nent

of the invention; Figure 17 & 18 show very diagrammatically possible
enbodi nrents of a base for containers of the present invention;

Alternatively, it must break or stretch as shown at 498
in order to increase in diameter, if everted for example
(see Figure 20c), but similarly an external device would

have to be employed to influence such behaviour.

Therefore, in order to have a container that collapses
only, with a force being directed longitudinally on it,
and without employing the aid of an external device, the
collapsing segment must, in the absence of the panels of
the present invention, be frustoconical in shape, or the
material must be somewhat elastic and capable of
expansion or contraction - as it cannot retain the

original dimensions in the new position.

Without such an initiator portion such as 6 in Figure 1,
even a frustoconical section could prove difficult to be
collapsed by controlled inversion, particularly one of
steep attitude and reasonable sidewall length. The
sidewalls would not be able to withstand the forces of
the top-load and the container would simply deform and
collapse completely at random. The force needed to start
inversion at any point on the steep walls would be much
greater than that required to deform and buckle the
walls. Once part of the wall begins buckling the rest of
the container continues this buckling pattern in response

to further downward pressure.



Fi gures 19a and 19b show possible alternative panel arrangenments for
further .enbodi ments of the invention; and Figures 20a, b, c illustrate very
di agrammatical ly -10- the effect of inverting or everting a cylindrical
cont ai ner. DESCRI PTI ON OF THE PREFERRED EMBODI MENTS The exenpl ary

enmbodi ments shown in the draw ngs, and gBe_foll owi ng description in
relation to those drawi ngs, are provided by way of exanple only and are not
intended to be restrictive of the possible enbodiments of the invention. In
Figure 1, an exenplary sem -rigid container 1 can be

Referring once again to Figures 1, 2 and 3, as may be
appreciated, an operator applying a collapsing force in
direction 9 will in practice direct the collapsing force
only generally in the direction of arrow 9. There will
be deviations in the direction of the force applied. The
deviations in the collapsing force will, if not countered
or otherwise diminished, result in irregular folding and
rolling of the folding portion 5, particularly if
collapsed too quickly. Irregular folding will in turn
lead tb a jamming and buckling of the sidewall 4 rather
than the progressive folding action it is desired should

occur in response to the collapsing forces.

The panels 112 of folding portion 5 are provided to
enable folding of the container to occur in a

predetermined and relatively regular manner.

The panels 112 of control portion 7 assist regular
folding and reduce the tendency for the side wall to jam
and buckle in response to collapsing forces. The way in
which this occurs will be more readily understood by

reference to Figures 4 and 5.

The panels 112 of the control portion 7 are shown shaped
to be substantially arcuate, as viewed on end section.

An indication of this arcuate shape can be seen with



seen. Containgr 1 is a substantially elongate soft drink bottle. It has an
opening 2 at one end and is provided with'thread 3 to facilitate resealing
using a threaded cap (not shown). Container 1 is ifithis exanple formed in
pol yet hyl ene terephthal ate (PET), though any suitable material may be used
to provjide the characteristics of sem-rigidity. Sidewall 4 of container %
is provided with a folding portion 5. Lnjghis exanple, the folding portion .
i s defined between dotted lines A and B. As will be seen with reference
also to Figures 2 and 3, in response to a collapsing force directed
| ongitudinally.and relatively inwardly of container 1, in this exanple
directed along longitudinal axis 8 in
reference to Figqure 4 which is illustrative of a cross-
section alcng the line X-X of Figure 1. Providing the
panels with an arcuate shape, such as that shown with
reference to panel 112 in Figure 4, enhances the control

exerted by the panels 112 during folding.

‘In the orientation shown in Figure 4, panel 112 has yet
to be folded. The panel 112 is separated from adjacent
panels by barrier means 90 and 101, provided in this
example as relatively narrow non-arcuate portions of the
sidewall 4, forming the f£ustoconica1 substrate network
111 of Figure 1. The chord formed between the barrier

means 90 and 101 is represented by dotted line 23.

As the container is collapsed and the sidewall 4
progressively folds inwards, so panel 112 will deform
(by straightening) to lose its arcuate shape. As viewed
in the drawings, the shape will be chordal. That is,

substantially similar to the shape of chord 23.

Because thé length of the arc of panel 112 (the arcuate
length of panel 112) is greater than the length of the
chord 23 (the chordal length 23), félding will cause a
slight expansion in the periphery of the recess formed
during the folding action. The chor&al length between
barrier means 90 and 101 at each side of panel 112 will

increase to a maximum equal to the arcuate length of



direction 9, container 1 progressively folds the folding portion 5 of the
sidewal I. 4 such that as the size of the outwardly open recess 10 i ncreases,
the internal volune of container 1 will decrease. As the folding action
continues, so folding portion 5 will nove relatively down the container 1
to position in receiving portion 12, which in this exanple is provided by
girth portion 13 and base 14. Turning-n@w t-0 consider the folding action in
nore detail, reference is once nore made to Figure 1. Folding portion 5 in
this exanple includes an initiator portion 6 and control portion 7.
Initiator portion 6 in this exanple is fornmed to include alternate areas of
strength and weakness, and is relatively nore susceptible to collapsing in
response to framsds 112 .di Chereafter;has el ddiacomtionasyolr poxtion 7 and
neck portion 11. Thus, in _response tQo a coII%Psing )

of the panel 112 having been folded will typically return

to the substantially arcuate shape it adopted prior to

straightening and folding.

The expansion of the periphery can be seen by reference
to Figure 5 which shows how the periphery of the recess
being formed by sidewall 4 at its lip 100, bends out from
its normal position substantially in line with the
outside of the container, shown by line 24, as the fold

26 progresses down the sidewall.

Enabling the periphery to expand slightly ailows a
frustocone to invert with relative ease. Force is
transferred radially to increase the periphery of the
sidewall and is not transferred down the sidewall which
could otherwise lead to buckling of the sidewall. This
expansion of the periphery of the sidewall allows room
for sections of the frustoconical sidewall to roll over
into inversion and take their place inside the sidewall
yet to folded. This accommodating feature of a
frustoconical section with such panels 112 offers much
less resistance to the waveform created by the periphery
100 of the recess 10 as it travels down the sidewall, as

illustrated in Figure 5.



force in direction 9, a relatively controlled novenent of initiator portion
6 will occur to initiate the folding action described earlier. In this
exanple of the invention, the alternate areas of strength and weakness in
initiator portion 6 are provided by two adjacent, transversely arranged
ahnul ar . -12- segnents of the sidewall.;glhe Iines of weakness are defined
at the interstices of the adjacent annular segnments. Rather than any
decrease in thickness of nmaterial by scouring or the like, the |ines of
weakness may be just changes in angle within the portion 6. The control
portion 7 in this exanple is provided with a plurality of substantially

el ongat e pol ygFuxlhgmgnddys dik¥iding the sidewall 4 of the container into

the adjacent panels 112 of this invenfiqn, the side wall
4 is divided into, and folds in portioms of,
predetermined chordal length. The periphery of the fold
therefore forms into a polygonal shape, as defined by
joining the chords formed during folding (see Figure 4).
The polygon formed will have a variable number of sides,
depending on the number of panels employed and the amount
of arc contained therein. Therefore, the periphery of
the folding section (100 in Figure 2) will not be
circular as found in prior art proposals such as referred
to above. This polygoh formation helps direct the folded
sections toward each other and to crimp togéther causing
a latching effeét to take place which is then further
enhancedlby the formation of the arcuate pénels again
once they have rolled over the chord and onto the other
side. This latching effect prevents the folded portion
from returning to the unfolded position, even under high
internal pressure. The corners of the polygon formation
are relatively close to the unfolded wall portion. In
the case of the arcuate panels 112, the chordal length
during folding will range between the length of the
chord, as measured between the sides of the arc prior to

folding, and the arcuate length of the panel 112, see

Figure 4.



each having four sides to forma dianond shape. The panels 112 are each
positioned so that they point along the |ongitudinal axis of the container
and are positioned adjacent one another so as to provide the sidewall 4
with a substantially frustoconic shape. The substantially frustoconic shape
-assi-sts the folding portion 5 of sidewall, 4 to position itself within
receiving portion 12 as now expl ai ned. However, other shapes such as
cylinders and pol ygons could be used for the folding portion 5 provided
they utilise panel neans such as 112. Such shapes woul d however affect the
space into which the folding portion 5 was able to nove in folding, and

alter the eags, it gl e ehdcagavannTes JRR] Giabganar i cll arly to

Figures 2 an apart 0 forned at the periphery of the

recess 10 f Or ihd iy $d18ed e%@%@@téﬂé&% PR RRshidYMarde

cont ai ner, e di aneter of the fol'ded portions o
buckling to occur during folding is decreased. The

panels 112 exert an evening effect on the fold 100 as it
moves down the container, and this tends to correct any
wrong deviation in the direction of collapse that is

applied by an operator.

The diamond-shaped, arcuate panels 112 shown in this
example of the invention assist and control the folding

action of the control portion 7.

The barrier network 90, 101 that runs between the
diamond-shaped arcs of the panels 112, forming the
interconnecting substrate 111, provides the control
portion 7 with the strength to resist any expansion when
.under biaxial pressure. When the container 4 is used for
storage of aerated beverage and the like, simple elongate
panels on the control portion, such as have been proposed
for containers in the past, would allow the container
walls to be flexible and therefore expand when under
pressure from the contents. This would allow a headspace

to build with resultant loss of carbonation.

The barrier network 90, 101 within the diamond panels 112
is tensed in both directions when the cap is placed on

and internal pressure builds. The barrier network



folding portion 5 is Iess than the dianeter - 13 - of the portions

remai ning to be fol ded. Because of this, there is roomfor the fol ded
portions to position in receiving portion 12 after Yol ding. Reference to
Figure 20 will further illustrate this point. If the sidewall 500 of a
rcontainer is essentially cylindrical in $fhape as shown, rather than
frustoconical, then attenpting to fold the container in this way.wuld
result in the inverted ring forned fromthe top wall 499, having a-dianeter
H (Figure 20b), which would have to be less than its dianeter G (Figure
20a) . This would result in axial stresses that would resist inversion.

There woul d begpoygpopadts hbR & hsufely nfeistotéonibalbise ol substrate
111. It is mentioned that the shape, size and/or depth
of this interconhecting ﬁetwork or substrate 111 between
the panels can be varied as required to suit the desired
charécteristics of the resultant container. Such force
attemptslto cause movement in both directions.on the
diamond panels 112. Because the force in each direction
is equal the diamond shape canpot aiter. Because each
panel 112 is a fixed size the control portion 7 cannot

expand.

Once the cap is removed, however, there is no force in
either direction. It is while the cap is off that an
operator may, by choice, apply pressure in one direction,
9 in Figure 1, (downwards to collapse the container).’
Because force is directed in one direction only, the
diamond shape of the panels 112 can be forced to relax in
the vertical and allow the arcuate panels 112 to begin
‘influencing the periphery by donating otherwise redundant
material. Thus peripheral expansion of the fold 100 is
achieved and so is control of collapse in the manner

already described.

The panels 112 also exert another major influence over
the behaviour of the container 1 used as a collapsible
container for liquids under pressure. The inverted

section of the control portion is further prevented from



500 coul d be folded, while retaining the original diameter G There would
be a correspondlng transfer of force down the sidewall, in direction L,
instead of into a fold and this would result in thé cyllnder wal I 500
buckl i ng, as shown at 501 in Figure 20b, under a collapsing force in the
-direction P instead of inverting. The O?Iy _way to nake a cylinder behave in
sych a way, in fact, would be to hold it 7in an external frane or. nould and
invert it forcibly via a plunging device, which would thrust it into
itself. The inverted segnent would still buckle considerably due to its

I nsi stence on taking a reduced dianeter (a circunference of given |ength

must def or m ija jQid¥orlced edHceviettditdmMdy ordlginad Roisitlion. Thé4 -
folded over diamond arcs of the panéls 112 re-expand once
in the inverted position and tend to ‘jam up’ if force is
applied to expand the container 4 from the collapsed
state. This could be caused by a build-up of pressure
within the contents if the container 4 was dropped, for
example. The inverted section canno£ fold back out, but
tends to be held in place by the arcs that have been
folded over. This enables the container to retain its
integrity as a pressure vessel, even in a partially

collapsed state.

In practice, polygons with a varying number of sides
could be employed on the folding portion. They could be
mixed shapes even though there would be no distinct
advantage over the diamond network. However, polygons of
increased or decreased number of sides could be employed
with differing arrangements of arcing. Other geometric
shapes could also be employed without departing from the

scope of the invention.

The amount of arcing applied within the panels could also
be varied according to the amount of control desired over
the chord formation which affects ease of collapse.

While arcing in the transverse or hoop direction is an

essential requirement, arcing in the



Alternatiyely,.it nust break or stretch as shown at 498 in order to

I ncrease in dianeter, if everted for exanple (see Figure 20c), but
simlarly an external device would have to be enployed to influence such
behavi our. Therefore, in order to have a container that collapses only,
with. a force being directed longitudinally on it, and without enploying the
aid of an external device, the coll apsTt segnent nust, in the absence of
the panels of the present invention, be frustoconical in shape, or the
material nmust be somewhat el astic and capabl e of expansion or contraction -
as it cannot retain the original dinmensions in the neM/position W t hout

such an initiqator. L uch as i n ure J1,. even r oni cal
section coul %’?%b@“‘%’r 0‘? cg)r’fe‘f%l%ré g I’a‘géﬁ%Stbylrt% ’?%ﬁ eagls 3@? si on,
particularly #%ﬁh é teep attitude and reasonabl e sidewall |ength. The
sidewal | s wo no ‘Ee able to withstand the forces of

Thus referring to Figure 19a, a folding section 600 of a
container according to one possible embodiment is defined
by a plurality of triangular panels 601, arced so that
the panels peak at their centres. In Figure 19b the
folding section 602 of another embodiment has circu;ar

panels 603, again arced so as to peak at their centres.

Returning now to Figures 1, 2 and 3, it will be seen that
base 14 is formed to provide a hollow 28. The hollow 28
is formed relative to those portions of neck 11 adjacent
the folding portion 5 such that when container 1 is
substantially fully collapsed and the fold 100 in the
sidewall 4 is more or less at its greatest size, hollow

28 is substantially surrounded by neck portion 11.

Thus, as can be seen from Figure 3, rim 29 of neck
portion 11 in this example defines an area which on plan
is at least equivalent to or preferably greater than the
area defined by rim 30 of hollow 28. And, in the folded
position shown, portions of rim 29 are circumferentially
disposed relatively outwardly of rim 30 so as to assist

the flow of fluid contained in the hollow 28 into the



the top |oad and the container would sinply deformand collapse conpletely
at random The force needed to start inversion at any point on the steep
wal I s woul d be nuch greater than that required to deform and buckle the
wal I's. Once part of the wall begins buckling the rest of the container
-eonttnues this buckling pattern in resp e to further downward pressure.
Referring once again to Figures 1, 2 an , as may be appreciated, an

operat or applying a collapsing force in direction 9 wll

in practice direct

the collapsing force only generally in the direction of arrow 9. There w ||
be deviations in the direction of the force applied. The deviations in the

col | apsi ng 1 G hbheidd 1PlafOURRERS SpaiiiR] 4 Sk Sgiehifshng esul t in

i rregul ar folding an

rather than into the fold in sidewall 4.

Turning now to consider Figure 6, an alternative
arréngement for the folding portion can be seen. In
Fiqure 6, folding portion 15 includes initiator portion
16 and control portion 17. The control portion 17 in

this example includes hexagonal panels 22 .

The initiator portion 16 is also shown having hexagonal
panels 22. The panels 22 that make up initiator portion
16 may if required be smaller and more numerous than the
panels making up control portion 17 and may be offset
relative to the positioning of the panels of the control

portion 17.

For non-carbonated beverages and particularly for any
hot-£fill requirements, it may be desirable to employ a
configuration that allows some contraction after filling.
By altering the panel connecting barrier network
confiquration referred genérally'by 599, (111 in Figure
1), it is possible to forego the ability of the control
portion to contain pressure (which would not be needed
for non-carbonated beverages in exchange for an ability

to contract, for example).



rolling of ' portion 5, particularly if collapsed too quickly.
I rregular f W§M%, d“ﬂ fhétan lead to a jamm ng and buckling of the

sidewal | 4 r progre55|ve folding actifon it is desired should
occur in resp IapS|ng forces. The panels 112 of fol ding
.portion 5 are abl e foldin dﬁ_the container to occur in a

predet er m ned and relatlvely regul ar manner. The panels 112 of control
portion 7 assist regular folding and reduce the tendency for the side wall
to jam and buckle in response to collapsing forces. The way in which this
occurs will be nore readily understood by reference to Figures 4 and 5. The

panel s 112 ofpd ha ffitd Ar RS UL/ LS swvhdtiRRAd iodll BB Bpntial |y

arcuate, as viewed on end section. An indication of this arcuate shape can
be seen Wi th removing the transverse connecting portions 598 from the

barrier network and allowing the arc from each hexagonal
panel 22 to communicate in a longitudinal manner. Once
again many variations could be employed without departing
from the scope of the invention. All formations would

fold in a polygonal shape as viewed from above.

This removal or alteration of the transverse or other
connecting portions between panels 22 could be utilised
in any of the other embodiments of the invention

described herein.

As will be appreciated, in other embodiments of this
invention other suitable arrangements for initiating and
controlling folding may be provided on the folding
portion. For instance, in at least one other embodiment
of the;invention, where panels are provided, single
panels can extend through the control portion and
initiator portion, substantially to transverse the whole
of the folding portion of the container. An example of

this type of embodiment is shown in Figure 7.

Considering Figure 7, container 200 can be seen including
a neck portion 201, folding portion 202 defined between

lines G and H and receiving portion 203.

THIS SHEET HAS BEEN
REPLACED




- 16 - reference to Figure 4 which is illustrative of a cross- section
along the line X-X of Figure 1. Providing the panel s with an arcuate shape,
such as that shown with reference to panel 112 in Figure 4, enhances the
control exerted by the panels 112 during folding. In the orientati on shown
in Figure 4, panel 112 has yet to be folded. The panel 112 is separated
*‘fromadj acent panels by barrier means_99gand 101, provided in this exanple

as relatively narrow non-arcuate portions of the sidewall 4, form.ng the
frustoconi cal substrate network 111 of Figure 1. The chord fornmed between
the barrier nmeans 90 and 101 is represented by dotted line 23. As the.

container is collapsed and the sidewall 4 progressively folds inwards, so
panel 112 will deform

The area “immediately adjacent the intersection of neck
201 and folding portion 202 is provided with a recess 204

to assist handling of the container 200.

Folding portion 202 is provided with an initiator portion
205 and a control portion 206. Receiving portion 203

includes girth portion 207 and base 208.

As will be seen, the folding portion 202 is provided with
a plurality of diamond shaped panels 209, which will be
arcuate at least in the transverse direction, each panel
being aligned Gith the longitudinal axis of the container
202 and positioned adjacent one another to provide the
folding portion 202 with a substantially frustoconic

"shape.

In this example of the inventién, panels 199 in the neck
portion 201 and in the receiving portion 203 have a
different function. These panels 99 dﬁ not assist
folding but instead provide strength tﬁ_the neck 201 and
receiving portion 203 and assist those portions to rgsist
buckling or otherwise deforming under axially directed
folding forces. There is, relative to the arc provided
to the panels 209, only a relatively slight arc in neck

201 and the receiving portion 203.



(by straightening) to lose its arcuate shape. As viewed in the draw ngs,
the shape will be chordal. That is, substantially simlar to the shape of
chord 23. Because the length of the arc of panel 112 (the arcuate | ength of
panel 112) is greater than.the length of the chord 23 (the chordal |ength

.23),:folding will cause a slight expansi in the periphery of the recess
formed during the folding action. Thec dal length between barrier neans
90 and 101 at each side of panel 112 will increase to a naxi numequal to
the arcuate | ength of - 17 - panel 112. Thereafter, as folding

continues, a portion of the panel 112 having been folded will typically

return to thexguiisl,antyallys @i d i ape $1iL0RIGH ¥ Hay Lmploy

small arcuate panels around the recess 204. These panels
may assist the recess to resist any plastic creep within
the material when under very high pressure, as this area
is normally not as strong as the rest of the container
sidewalls due to the nature of biaxial orientation in
manufacture. Other methods may also be employed to
assist the strength of the recess 204 without departing
from the scope of the invention, for example the addition
of a strong, external retaining ring made of a suitable

material being placed around the recess 204.

It is a still further object of this invention to provide

an improved base section for a beverage container.

During bottle manufacture using biaxial orientation, the
polymer molecular orientation is less at the top and
bottom of the bottle so these areas need to be made
thicker, but the common round design of the base
minimises the material required (due to its better
pressure containing capacity). With this rounded design
the bottle cannot be stood upright, however, so a base
’cpp’ having a flat botfom is required. This may be
injection moulded in PET or more usually high density

polypropylene.

il T —
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strai ghtening,and fol ding. The expansion of the periphery can be seen by
reference to Figure 5 which shows how the periphery of the recess being
fornmed by sidewall 4 at its lip 100, bends out fronTits normal position
substantially in line with the outside of the container, shown by |line 24,
as the fold 26 progresses down the sidewall. Enabling the periphery to
expand-slightly allows a frustocone te gpvert with relative ease., Force is
transferred radially to increase the periphery of the sidewall and.is not
transferred down the sidewall which could otherw se |ead to buckling of the
sidewal | . This expansion of the periphery of -the sidewall allows roomfor
sections of the frustoconical sidewall to roll over into inversion and take
their place inside the sidewall yet to folded. This accommpdating feature

of a frustoconical section with such panels 112 offers nuch
Much thought has been given, in the United States

particularly, towards a base design which would obviate
.the need for a separate cup, and Continental Beverage
Containers Inc have proposed a base having 4 or 5
extrusions which form feet on which the bottle can stand.
This design, as mentioned previously, is usually referred
to as a "petaloid" base and has drawbacks in that more
material is required and the blow moulding machines need

higher blow moulding and mould clamping pressures.

Another drawback is the many areas of differing material
thickness distributed around the base. Very complex

stress patterns are induced as a result of these varying

thicknesses.

Another drawback is that the thick unstretched central
area becomes a prime site for fracture under pressure and
it is this area that is the most common site of bottom
failurgl This is because the intense pressure acts to
"pull apart“ and force outwards the surface presented.
Another drawback to this sort of base design is that the
container cannot stand upright with stability on a grill-

like surface, as is most common in refrigeration



| ess resjstance to the waveformcreated by the periphery 100 of the recess
10 as it travels down the sidewall, as illustrated in Figure 5. - 18-
Further, by dividing the sidewall 4 of the containér into the adjacent
panels 112 of this invention, the side wall 4 is divided into, and folds in
portiens of, predeterm ned chordal | engt The periphery of the fold
therefore forms into a pol ygonal shape, defined by joining the chords
fofmed during folding (see Figure 4). The polygon fornmed will have a

vari abl e nunber of sides, depending on the nunber of panels enployed and
the anmobunt of arc contained therein. Therefore, the periphery of the

fol ding SeCtiSQiéépo +ﬂ&£“ﬁ%§eléa y@'feé%%t&ﬁ%e from both the shop-

keeper and the customer.

It is an object of these embodiments of the present
invention to overcome some of these problems, or at least

provide a suitable option.

So referring again to Figure 7, exemplary base 208 is
shaped to provide a hollow 211 substantially similar to
that described earlier in relation to Figures 1, 2 and 3,
to assist the collection and transmission of residual
contents of the container to the opening 210. To assist
the base 208 to withstand the internal pressures of
typical aerated beverages, particularly where the
container is formed in PET or the like, a relatively deep
punt 211 is provided, the term ‘punt’ being that used to
describe the hollow at the bottom of champagne bottles
especially.

Exemplary base 208 provides an improvement over previous
‘proposals by providing a fat, circular ring upon which
the bottle rests, rather than feet (as is the case with a
petaloid base). This full-contact ring allows greater
stability when placed on incomplete surfaces such as the

grills commonly found in refrigeration units.

Referring to Figures 8 to 13 examples of the diamond

shaped panels (209) such as of Figure 7 are illustrated



circular as found in prior art proposals such as referred to above. This
pol ygon formati on hel ps direct the fol ded sections toward each other and to
crinp together causing a latching effect to take plface which is then
further enhanced by the formation of the arcuate panels again once they
have roll ed over the chord and onto the other side. This latching effect
‘prevents the fol ded portion fromreturnipg to the unfol ded position, even
under high internal pressure. The corners of the polygon formation are
relatively close to the unfolded wall portion. In the case of the arcuate
panel s 112, the chordal length during folding will range between the |ength
of the chord, as neasured between the sides of the arc prior to folding,
and the arcuaig gesgtérofethg¢lpanet id2sesmetkayutkedpanels 301, 302,

303 can be provided so as to form a compositive panel 300
tapering towards one end. As the sectional and cross
sectional views of Figures 9 and 10 illustrate the panels
301 to 303 are arcuate in both transverse and
longitudinal.directions so as to control the folding as
previously described. In Figures 11 to 13, the diamond
panels 305 of the control portion 304 are shown to be
arcuate and forming the frustoconical shape required for

the folding action.

Referring now to Figure 14, a further embodiment of the
invention is illustrated and referred generally by arrow
478. This is shown with the diamond panels of the
previous embodiments replaced with a plurality of
hexagonal panels, 475, forming the folding portion 472.
The initiator portion 476 is shown provided with a
plurality of concentric lines of weakness, which may just
be angular changes, leading up to the neck portion 477.
The base 474 again provides an internal diameter
commensurate with, or less than, that of the rim of the
neck portion 477. The hexagons 475 are shown aligned in
the direction of the longitudinal axis of the container
478. Each panel 475 will be arcuate at least in the
transverse direction so as to permit collapsing axially
as a result of a collapsing force, but to resist

expansion circumferentially due to internal pressure.



-19- By controlllng the chordal length of the sidewall portions being
fol ded, 'so the tendency for jamm ng and buckling to occur during folding is
decr eased. The panel s 112 exert an evening effect on the fold 100 as it
noves down the container, and this tends to correct any wong deviation in
t he di‘r.ection of coIIapse that is appliedgy an operator. The
di anond- shaped, arcuate panels 112 shown in this exanple of the.invention
assi st and control the folding action of the control portion 7. The barrier
network 90, 101 that runs between the di anond-shaped arcs of the panels
112, formng the interconnecting substrate 111, provides the control
portion 7 with the strength to resist any expansi on when under bi axi al
pressure. \Wen the container 4 is used for

Referring now to Figures 15a, b, c, a further embodiment

is referenced generally by arrow 492. It is seen to have
a downwardly facing frustoconical folding portion 488
defined by a network of diamond shaped panels 420. This
arrangement of the upward folding control section 488
allows for more complete emptying of the container as it
is collapsed. No air at all can be trapped within the
collapsing walls, as is common with ‘upright’ versions.
This network of arcuate panels 420 resists the expansién
forces and holds the folding portion 488 in place. The
dimensions of these panels 420 can be different, of
course. They could be wider on some containers than
others, and even take differing sizes on a single
container. When the cap is taken off, the network 488 is
no longer under force from the beverage. Such force
would normally attempt to cause movement in both the
vertical and horizontal directions of each panel 420 of
the network 488. Because the force in each direction is
equal when the cap is on, the diamond-panelled network
488 cannot move. Once the cap is off, however, there is
no force in either direction. It is while the cap is off
that an operator may, by choice, apply pressure in one
direction (downwards, as shown in Figure 15(b), to
collapse the container). Because force is directed in
one direction only the diamond panels 420 of the network

488 can be forced to relax in the



storage @f aerated beverage and the |ike, sinple elongate panels on the
control .portion, such as have been proposed for containers in the past,
woul d all ow the container walls to be flexible and therefore expand when
under pressure fromthe contents. This would all ow a headspace to build

W th resultant |oss of carbonation. The barrier network 90, 101 within the
di.anond panels 112 is tensed in both €i3®kctions when the cap is placed on
and internal pressure builds. The barrier network -20- 90, 101 rests on
a purely frustoconical base or substrate 111. It is nentioned that the
shape, size and/or depth of this interconnecting network or substrate 111

bet ween the panels can be varied as required to sujit the desjred
vertical and allow the arcuate panels 420 to begin

influenciﬁg the periphery 487 by donating otherwise
redundant material. Thus peripheral expansion of the
fold 487 is achieved as it moves over the base 490 and so
controls the container collapse in the manner already

described.

Still other forms of the invention according to this and
the other embodiments may employ more than one folding

control section.

Referring to Figure 16, the container 800 of this
embodiment has a folding portion 802 with diamond shapéd
arcuate panels 801 forming a frustoconical shape tapering
upwardly rather than downwardly as in the previous

Figures 15.

Returning again to the formation of the base of the
containers of the present invention, a further
improvement is the more even distributidn of material
throughout the base. The inward presenting face, 480 of
the base 483 in Figure 17, is formed to be concave
rotated around a central pillar 481 of relatively
unstretched material about the punt 479. By placing the
unstretched material in such a shape, it becomes self
supporting under pressure and is therefore more protected

from fracture. Not only is it self



characteristigcs of the resultant container. Such force attenpts to cause
novenment in both directions on the dianond panels 112. Because the force in
each direction is equal the dianond shape cannot al‘ter. Because each pane
112 is a fixed size the control portion 7 cannot expand. Once the cap is
.renoved, however, there is no force in either direction. It is while the
cap is off that an operator may, by cloid®e = apply pressure in one
direction, 9 in Figure 1, (downwards to coll apse the container). Because
force is directed in one direction only, the dianond shape of the panels
112 can be forced to relax in the vertical and allow the arcuate panels 112

to begin influencing .the periphery hy donating qtherwse r dant

material . Th@le%eﬁﬁ%fé}gal ré‘iﬁ)‘gr%ﬁ%sr?%e't ﬁ’euff &qud%ﬁ(?n}ess ac%a%gl ed and so is

control of C%'.l\L;?cpsss%.ﬁlme e FRE g RldiAds JG5H 11 bottom’ of the
container, as is a common failing of champagne-style punt
bases made of such thin material, that employ, for

example, a convex dome presenting inwards.

In alternative forms of the invention the base may be
provided with arcuate panels arrange to resist the
folding forces mentioned above in relation to the example
of the invention in Figure 17. The addition of arcuate
panels to this section increases the pressure carrying
level. Just as arcuate panels can help material to fold
in one direction, if they are reversed in direction the
panels can inhibit any tendency to fold. By employing
them near the central column 481 in Figure 17, any
affinity the base has to be forced downwards and fold out

under the pressure is reduced significantly.

Figure 18 shows a further exemplary base 483, employing
such arcuate panels 486 about the hollow column 485 of
the punt 484 to increase pressure thresholds. Further
panel arrangements may be empldyed without departing frdm

the scope of this invention.

Still further alternative forms of this invention may use

an eversion folding movement, instead of an



The panels 112 al so exert another ngjor influence over the behaviour of the
container 1 used as a collapsible container for I|qU|ds under pressure. The
inverted section of the control portion is further “prevented from 21 -
bei ng forced Tﬂmehet/IéaStBefterep edori gi nal position. The fol ded over di anond
arcs of the pa pand once in the inverted position and tend to
“Tjamup' if fo to expand 8Be-container 4 fromthe coll apsed
sttate. This cou e caused by a build-up of pressure within the contents
if the container 4 was dropped, for exanple. The inverted section cannot
fold back out, but tends to be held in place by the arcs that have been
fol ded over. This enables the container to retain its .
inversion folding process. A container according to this

invention- could have a folding portion with an everting
initiator portion and an everting control portion. The
arcuate diamond or other shaped panels in such

embodiments would face inwards, not outwards.

It is seen that the present invention in its various
embodiments provides a container which has different
portions capable of accommodating different loadings and
where the collapsing is achieved through a middle portion

folding and not by an end being pushed inwardly.

Thus, it will be appreciated that by this invention there
is provided an improved container wherein control of
progressive folding of the sidewall of the container so
as to collapse it, is assisted, and in preferred
embodiments the base is also designed to carry higher

pressures and afford the container increased stability.

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 and with reference to possible embodiments

thereof, it is to be understood that modifications or

THIS SHEET HAS BEEN
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integritysas—a—pressure vessel, even in a partially collapsed state. In

practice, poI S mnth a varying nunber of sides could be enployed on the
fol di ng portlo R.léxa m xed shapes even though there would be no
di stinct advan |anDnd net wor k. However, pol ygons of increased
or. decreased n could be enpl oyed with dlfferlng arrangenent s

of arcing. CIher geonetrlc shapes coul d_ a fo be enpl oyed without departing
fromthe scope of the invention. The amouni of arcing applied within the
panel s could al so be varied according to the anount of control desired over
the chord formation which affects ease of collapse. Wile arcing in the
transverse or hoop direction is an essential requirenment, arcing in the

improvements may be made thereto without departing from

the scope or spirit of the invention as defined in the

appended claims.

THIS SHEET HAS BEEN
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-22- longistudinal direction may in nost instancés al so be provided Thus
refeLLLng—%e—Frguré‘Igé' a folding section 600 of a container according to

secti enbodi nent has C|rcular panel s 603, again arced so
as to peak at their centres. Returning nowto Figures 1, 2 and 3, it wll
be seen that base 14 is forned to provide a hollow 28. The hollow 28 is .

ong_.possi bl e is defined by a plurality of-triangular panels 601
ar ced(lmu g“ iﬂgmﬁﬂ |'s peak at theigscentres. In Figure 19b the fol ding
er

formed relative to those portions of neck 11 adjacent the folding portion 5

such that @m&IMSontainer 1 is substantially fully collapsed and the fold
100 in the sidewall 4 is nore or. less at its greatest size, hollow 28 is
substantially surrounded by neck portion 11

1. A semi-rigid container, a side wall of which has a
folding portion having a plurality of panel means, each
being arcuate at least in a direction transverse to the
lbngitudinal axis of said container and being so
disposed that said panel means act together to resist
expansion of said folding portion from a collapsed state
but enable folding of said folding portion under a

- longitudinal collapsing force to progressively fold said
folding portion into a remaining portion of said
container in reducing the internal volume of said

container.

2. A semi-rigid container as claimed in claim 1
wherein said folding portion is of a substantially
frustoconical shape and said panel means are arced also
in the direction of the longitudinal axis of the
container and resist expansion of said folding portion

from internal container pressure.

3. A-semi—rigid container as claimed in claim 1
wherein each said panel means is in the shape of a
- polygon aligned substantially parallel with the

longitudinal axis of the container.

This Sheet Has Been Replaced

THIS SHEET Fm

|  REPLACED

|



Thus, as can be seen fr igure 3, rim29 of neck portlon 11 in this
exanpl e defi area whi ch on plan is at" | east

preferably great umve area defined by rim 30 o II ?

t he foId \S‘\!\ﬁ\ & portions of rim29 are CI acéd
dlsposed oatwardly of rim30 so as to assi I f|UId

cont aj ned i*n fhe holl ow 28 into the 23 - neck port rds
opening 2, during tipping rather thar Bhte the fold in S|demall 4. Turning
now to consider Figure 6, an alternative arrangenent for the folding
~portion can be seen. In Figure 6, folding portion 15 includes initiator
portion 16 and control portion 17. The control portion 17 in '

“,
Y
5

4. A semi-rigid container as claimed in claim 3
wherein each said panel means comprises a diamond shape
aligned with its major axis substantially parallel with

the longitudinal axis of the container.

5. A semi;rigid container as claimed in claim 1
wherein said folding portion is positioned so as to be
spaced apart from both neck and base portions of said

container.

6. A semi-rigid container as claimed in claim 2
wherein said frustoconic shape tapers inwardly towards a
neck portion of said container so that under said
collapsing force said neck portion moves towards a base

portion of said container.

7. A semi-rigid container as claimed in claim 5
wherein an internal diameter of said neck portion is
substantially equal to or greater than an internal
diameter of said base portion so that in said collapsed
condition residual contents of said base portion can be

caused to flow into said neck portion.

8. A semi-rigid container as claimed in claim 2
wherein said frustoconic shape tapers inwardly towards a
base porticn of said container so that in the collapsing

of said container said base portion moves inwardly of

THIS SHEET H4S BEEN
REPLACED




t hi s exanpl e i.ncl udes hexagonal panels 22 The initiator portion 16 is- al so
shown having hexagomal—panel s 22. The panel s 22 t hatrhifie HaPdeRd REALALL"

portion ' i red be snmaller and nore nuner nel s
maki-ng H 1 ,”ggmmu%n 17 and may be-offset relati H B tioning
of the pana soT nt trol - portion 17. For non-car es and

particularly for any hot-fill requirenents, it nmay be desirable to enplay a
configuration that allows sonme contraction after filling. By altering the
panel connecting barrier network configuration referred general|y by 599,

(111 in Fi guresajd foldingmerpienttovardgoat ReCkpertioniof Raidnt’ ol
portion to contain pressure (which would not be needed for non-carbonated
beverages in eReRbAYBS¥or an ability to contract, for exanple).

9. A semi-rigid container as claimed in claim 1
wherein said folding portion includes an initiator
portion having one or more zones facilitating the
.folding thereof.

10. A semi-rigid container as claimed in claim 7
wherein said panel means are provided in said initiator

portion.

11. A semi-rigid container as claimed in claim 4
wherein said diamond shape is provided by a pair of

triangular panels positioned together.

12. A semi-rigid container as claimed in claim 1
wherein each of said panels is of a substantially

circular shape.

13. A semi-rigid container as claimed in claim 1
including'a base portion having a hollow substantially
deep central portion and a circular portion thereabout

providing a stable support surface for the container.

14. A semi-rigid container as claimed in claim 10
wherein said deep hollow portion includes a plurality of
arcuate panels thereabout to inhibit the folding of
material of said base portion in response to internal

pressure developed within said container.

THIS SHEET HAS BZEN
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24 An of hom1t I's could be achi eved woul d be by renoving the
t ransy mwg ort| ons 598 fromthe barrier network and al |l ow ng
the arc onal panel 22 to comrunicate in a |ongitudina
manner. Once agaln nany vari ations could be enpl oyed w thout departing from
t he scope of the invention. Al formations would fold in a.polygonal shapse,
as viewed from above. This renoval or alteration of the transverse or other
connecting portions between panels 22 ceuB8 be utilised in any of the other:
enbodi nents of the invention described herein. As will be appreciated, in
ot her enbodi nents of this invention other suitable arrangenments for
initiating and controlling folding my be provided on the folding portion.
For instance, in at |east one .ofher embodi f I\ e invher e
panel s are pr o%ﬁied“-ﬁ%'é’r%‘?elc?“&gﬁngxt e! Elg %rng:f}%i he control portion
and initiator portiol uhstant jal 0 ¢ g?ﬁ grleﬁglqiequ e ¢,0l di ng
portion of the Cﬁ%ﬁﬁ%‘l%éfw }h' (gfat%péﬁco this type of enmbodi megrﬁ i s shown in
‘Figure 7. Figure 7, Figures 8 to 10, Figures 11 to 13, Figure 14,
Figures 15, Pigure 16, Figure 17 or 18, or Figure 1%a or

19b, of the accompanying drawings.

Thls Sheet Has Been Re;
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Consi deri;ng Fi,gure 7, container 200 can be seen including a neck portion
201, folding portion 202 defined between lines G and H and receiving
portion 203. -25- The area i medi ately adjacent the intersection of neck
201 and folding portion 202 is provided with a recess 204 to assi st
handl i ng of the container 200. Folding portion 202 is provided with an
initiator portion 205 and a control portion 206. Receiving portion 203

i ncludes .girth portion 207 and base 208. As will be seen, the folding
portion 202 is provided with a pluralitggof-di anond shaped panels 209,
which will be arcuate at least in th rse direction, each panel
being aligned with the |ongitudinal SpSTRA *ehe contai ner 202 and

positi oned adjacent orie another to provide the

COLLAPSIBLE CONTAINER

A semi-rigid container (1) is shown in Figure 1 with a
fol&ing portion (7) consisting of a plurality of diamond
shaped panels (112) forming a frustoconical shape. The
panels (112) are arced relative to the interconnecting
frustoconical substrate (111) in the transverse and
longitudinal directions so that while the panels (112)
resist expansion from internal container pressure they
are able to expand transversely to enable folding of the
folding portion (7) under a longitudinal collapsing
force and to resist expansion from the collapsed state.

Other shapes of the panels (112) are also described.



folding portion 202 with a substantially frustoconic shape. In this exanple
of the invention, panels 199 in the neck portion 201 and in the receiving
portion 203 have a different function. These panels 99 do not assi st

fol ding but .instead provide strength to the neck 201 and receiving portion
203 and assi st those portions to resist buckling or otherw se deformng
under axially directed folding forces. There is, relative to the arc
provided to the panels 209, only a relgyjvely slight arc in neck 201 and
the receiving portion 203 26 Furthdr alternative fornms of this

I nvention may enpl oy snaIE arcuate panels around the recess 204. These

panel s may assis@ t he rec?ss éo resist any plastic creep within
. : ”~




: the material when under very high pressure, as this area is normally not as

'% strong as t.he rest of the container sidewalls due to the nature of biaxial

“orientation in manufacture. O her nethods may al so be enpl oyed to assi st
the strength of the recess 204 without departing fromthe scope of the
invention, for exanple the addition of a strong, external retaining ring
made of a suitable material being pl @#d around the recess 204. It is a
still further object of a preferred enbodi ment of thig4invention to provide
an i nproved base sW2ti oniQlor a bever age container. During bottle

manuf act ure using b\axialf oriefitation, the polymer nol bcul ar orientation is
|l ess at the §gp and \bs the bottle so these areak need tqapbe made

t hi cker, but e ¢4 e material

required (due tg ter presswe containing2éapaci g Wth this
rounded desig annot be\stood upright, ¥r, so a base 'cup’
having a flatfbottomis qui red. Thks may be injecth fhoul ded in PET or

)
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-27- Much thought has been given, in the United States particularly,
towards a base design which would obviate the need for a separate cup, and
Cont #nent &l Beverage Contai ners |Inc have proposed a base having 4 or 5
extrusions which formfeet on which the bottle can stand. This design, as
mentioned previously, is usually referred to as a "petal oi d* base and has
drawbacks in that nore nmaterial is required and the bl ow noul di ng machi nes
need hi gher bl ow noul di ng and noul d cIa@gL g pressures. Another drawback is
the many areas of differing material thi ess distributed around the base.
Very conpl ex stress patterns are induced as a result of these varying

t hi cknesses. Anot her drawback is that the thick unstretched central area

- beconmes a prinme site for fracture under pressure and it is this area that
is the nost common site of bottom

1
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failure. This is because the intense pressure acts to "pull apart" and
force outwards the surface presented. Another drawback to this sort of base
design is that the container cannot stand upright with stability on a
grill- like surface, as is nost conmon in refrigeration 28 - units. This
has led to resistance fromboth the shop- keeper and the custoner. It is an
obj ect of these enbodi nents of the presenfﬁfﬁvention to overcone sone of
t hese problens, or at |least provide a suitable option. So referring again
to Figure 7, exenplary base 208 is shaped tp}provide a hollow 211
substantially simlar to that described e er inrelation to Figures 1, 2

and 3, lp —— 301
/\ L300
- 301 _ 301
300 ——302 .h-300
— 302
— 302
303 303 %3

FIG.10.

;

FIG.9.

FIGA.



to assi st the collection and transm ssion of residual contents of the
container to the opening 210. To assist the base 208 to withstand the
internal pressures of typical aerated beverages, particularly where the
container is formed in PET or the like, a relatively deep punt 211 is
pr.ovi ded, the term'punt' being that used to describe the hollow at the
bott om of chanpagne bottles especially. Exenplary base 208 provides an

i nprovenent over previous proposals bySptoviding a fat, circular ring upon
which the bottle rest’s, rather than feet (as is the case with a petaloid
base). This full-contact ring allows greater stability when placed on

i nconpl ete surfaces such as the grills commonly found in refrigeration
units. Referring to Figures 8 to 13 exanples of the dianond shaped panel s
(209) such as of Figure 7 are illus

FIGI2.

305



- 29 - insg{eajer detail. It is seen that the panels 301, 302, 303 can be
provided so as to forma conpositive panel 300 tapering towards one end. As
the sectional and cross sectional views of Figures 9 and 10 illustrate the
panels 301 to 303 are arcuate in both transverse and | ongitudi nal .
directions so as to control the folding as previously described. In Figures
11 to 13, the dianond panels 305 of the control portion 304 are shown to be
arcuate and forning the frustoconical shape required for the folding
action. Referring now'to Figure 14, a further enbodi nent of the invention

is illustrated and referred generally by arrow 478. This is shown with the
di anond panel s of the previous enbodinegyﬁ replaced with a plurality of

FIG.1%.
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hexagonal , panel s, 475, formng the folding portion 472. The initiator
portion 476 i-s shown provided with a plurality of concentric |ines of
weakness, which may just be angul ar changes, |eading up to the neck portion
477. The base 474 again provides an internal dianmeter commensurate with, or
| ess than, that of the rimof the neck portion 477. The hexagons 475 are
shown aligned in the direction of the |ongitudinal axis of the container

478. Each panel 475 will be arcuate at ,least in the transverse direction so
as to permt collapsing axially as a‘?é@ult of a collapsing force, but to
resi st expansion circunferentially due to internal $fessure. - 30 -

Referring now to Figures 15a, b, ¢, a further enbod¥ment
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is referenced generally by arrow 492. It is seen to have a downwar dl y
- facing frustoconical folding portion 488 defined by a network of dianond
shaped panels 420. This arrangenment of the upward fol ding control section
488 allows for nore conplete enptying of the container as it is coll apsed.
No air at all can be trapped within the collapsing walls, as is conmmon with
“upright' versions. This network of g[yate panels 420 resists the
expansi on forces and holds the folding portion 488 in place. The di nensions
of these panels 420 can be different, of course. They could be w der on
sonme containers than others, and even take differing sizes on a single
container. When the cap is taken off, the network 488 is no | onger under
force fromthe beverage. Such forceould nornally attenpt to cause
movenent in both the vertical and ==t al directions of each panel 420

of the network 488. Because the fgXce |;,each direction is
/23

N




equal whep fhe.cap is on, the dianond-panelled network 488 cannot nove.
Once the cap is off, however, there is no force in either direction. It is
while the cap is off that an operator may, by choice, apply pressure in one
direction (downwards, as shown in Figure 15(b), to collapse the container).
Because force is directed in one di recqi/qt' only the dianond panels 420 of
the network 488 can be forced to relax i'n the -31- vertical and allow
the arcuate panels 420 to begin influencing the periphery 487 by donating
ot herwi se redundant naterial. Thus peripheral expansion of the fold 487 is
achieved as it ves over the base 490 and sok8@ntrols the ¢ nt‘%i ner

col |l apse in the nner al r eady / 3

481

L79

483




described, Still other forms of the invention according to this and the

ot her enbodinents may enpl oy nore than one folding control section.
Referring to Figure 16, the container 800 of this enbodi ment has a fol ding
portion 802 with dianond shaped arcuate panels 801 form ng a frustoconi cal
shape tapering upwardly rather than downwardly as in the previous Figures
15. Returning again to the fornmation of the base of the containers of the
present invention, a further inprovenent h¢jthe nore even distribution of
mat eri al throughout the base. The inward pfesenting face, 480 of the base
483 in Figure 17, is forned to be concave rotated around a central pillar
481 of relatively unstretched material about the punt 479. By placing the
unstretched material in such a shape it becones self

S AVA o
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supporting under pressure and is therefore nore protected fromfracture.
Not onlsyiiss*it self -32- buttressing under pressure, but it becones.
nearly inpossible to force dowwards 'out the bottom of the container, as
is a conmmon failing of chanpagne-style punt bases made of such thin
material, that enploy, for exanple, a convex donme presenting inwards. In
alternative forns of the invention the base may be provided wth arcuate
panel s arrange to resist the folding foggﬁﬁ menti oned above in relation to
t he exanple of the invention in Figure .. The addition of arcuate panels
to this section increases the pressure carrying |level. Just as arcuate

panel s can hel p nat efr:ilél.Zb(_) fold
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‘iln~oné direct.i on, if they are reversed in direction the panels can inhibit

any tendency to fold. By enploying themnear the central colum 481 in

Figure 17,

under the pressure is reduced significantly. Figure 18 shows a further
exenpl ary base 483, enploying such arcugte panels 486 about the hollow

colum 485 of the punt 484 to increase-pressure threshol ds.

arrangengnts may, be_enpl| oyed w thout departing framithe scope of thi
i nvent i ofas keen placed opdpy Aplding, the Kags éPWSdiletfﬁ%‘t Pﬁwiwh isrpomes overéloxy,
eversion folding novenent, instead of an 33 inversion folding process.

cont ai neof thecondenty wieert thesapriy askt refeasedl d have a

In British Patent Specification 781, 103 (International Patents Trust) a container for a
viscous material such as toothpaste is provided with axial corrugations along its side
wall. Pressure on the base enables it to move inwardly of the wall as the wall folds,
dispensing the material. In United States Patent 4,865,211 (Hollingworth),

Netherlands Patent 294186 (Metal Box), United States Patent 4,456 134 (Cooper) and

- French Patents 2294297 (Normos) and 623181 (Leisse) various other collapsible

containers are proposed, using a concertina or other folding wall type construction.
These containers are not suitable for soft drink however. The containers of US Patent
48665211 and INK Patent 781,103 are particularly unsuitable as they are more easily
subjected to internal pressure that would over expand therﬁ when full as a result of

the corrugations and tucks they each employ.

These containers would also re-expand readily from a collapsed state, particularly as |

they are designed with a flexible material. UK Patent 781,103 is particularly
susceptible to re-expansion. US. Patent 4865211 does however disclose the basic

structure of a semi-rigid container identified in the non-characterising part of claim
1.
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folding portion with an everting initiator portion and an everting control
portion. The arcuate di anond or other shaped panels in such enbodi nents
woul d face inwards, not outwards. It is seen that the present invention in
its various enbodi nents provides a container which has different portions
capabl e .of accommodating different |oadings and where the collapsing is
achi eved through a mddle portion foldtzg and not by an end bei ng pushed
inwardly. Thus, it will be appreciated at by this invention there is
provi ded an i nproved contai ner wherein control of progressive fol ding of
the sidewall of the container so as to collapse it, is assisted, and in

pr ef er r ebavetiod aceompanyh ¢he dag. | Bxaxhples defs sucte ¢ontainersr grehidedeeibedr ds thees
and afford the cagntainer _increased stability 34 CLAI MS 1. A
seni-ri gP&%%&ﬁ@Pe’(@) Wfﬁfqrredlﬁlah%’edeforrred by, or take up the

With regard to the bases or PET and other plastics containers, various proposals
have been made as to possible designs, one of the most popular at the present time
being the “petaloid” base of New Zealand Patent 227274 (Continental Pet
Technologies, Inc.). _ |

It is an object of at least orie embodiment of this invention to come some way in-
providing a semi-rigid container which is able to provide a progressive folding as
required to reduce its internal volume and resist subsequent re-expansion

Other objects of this invention will become apparent from the following description.

SUMMARY OF THE INVENTION

According to one aspect of this invention there is provided a semi-rigid container,

which will not be deformed by, or take up the shape of, its contents but has some
flexibility, said container having its longitudinal axis extending from a neck portion
to a base portion with an intermediate folding portion in a side wall wherein said
folding portion is semi-rigid having a plurality of panel means each having a profile
which projects away fier the main circumferential plane of the side wall at least in a
direction transverse to the longitudinal axis of said container to provide rigidity
against a longitudinally directed collapsing force, said panel means being flexible
against a transversely directed force, said panel means being so disposed in side
wall that said folding portion under said longitudinally directed collapsing force can.
progressively fold relative to a remaining portion of said container into a collapsed . :
state where the base and neck portions are positioned closer together in reducing the
internal volume of said container with the panel means acting together to resist
expansion of said folding portion from the collapsed state and wherein the folding

portion includes a control portion which controls the folding and an initiator portion

at which folding will commence.

RV’*‘ 40«’ VENT SHEET
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shape of, its contents but has sone flexibility, said container (1) having
its longitudinal axis (8) extending froma neck portion (11) to a base
portion (14) with an internmediate folding portion (5) in a side wall (4)
characterized in that said folding portion (5) is sem-rigid having a
plurality of panel means (112) each having a profile which projects away
fromthe main circunferential plane of {the side wall (4) at-least in a
direction transverse to the |ongitudin axis (8) of said container (1) to
provide rigidity against a longitudinally directed collapsing force, said
panel nmeans (112) being flexible against a transversely directed force,
‘sai d pandurthernaspéct®) ofethisg inverticrpowilll betomed aapparént( forhhdie sfelldwingdi ng
portion (5) under .said longitudinally directed collapsing force can
progressk#ﬁaa fighd relative to a remaining portion of said container (1)
into a co ahge state where the base and neck portions are positioned

cl oser together in reducing the internal volunme of said container (1) with
t he panel neans (112) acting together to resist expansion of said folding
portion (5) fromthe coll apsed state and wherein the folding portion (5)

i ncl udes ON OF DRAWINGS| s the folding and an initiator

portion (6) at which folding will comrence.
The present invention will now be described by way of example and with reference

to the accompanying drawings in which: .

Figure 1 is a schematic side-view of an exemplary embodiment of this invention;
Figure 2 is a schematic sectional view of the embodiment in Figure 1 in a parﬁally
collapsed condition;

Figure 3 is a schematic sectional view of the embodiment in Figure 1 in a fully
collapsed condition;

Figure 4 is a schematic sectional view through line XX in Figure 1.

Figure 5 is a detail of a fold in another exemplary embodiment of the invention;

Figure 6 is a lschematic side view of a further exemplary embodiment of this
invention; | |

Figure 7 is a schematic side view of still another exemplary embodiment of this

invention;

REPLACEMENT SHERT
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2. A sem -rigid container.as clained in claim1 wherein said folding
portion (5) is of a substantially frustoconical shape. 35 3. A
sem -rigid container as claimed in claim1l or claim2 wherein said panel
means (112) project away fromthe main circunferential plane of the side
wal | (4) also in the direction of the |longitudinal axis (8) of the

contai ner. 4. A sem -rigid container,,as clainmed in claim1l wherein each
said panel nmeans (112) is in.the shape% a polygon aligned substantially
parallel with the longitudinal axis (8) of the container. 5. A

sem-rigid container as clainmed in claim4 wherein each panel neans (112)

have a dAaneanpleagfchew thiedould be iachisved owoald mwmavix@ the gansvdred
with the longitudinal axis (8) of the conta|ner : A sem -rigid

o ¢1 onegesind i¥Rek8 et iRl 5 ?kg’?‘l‘??‘é“ﬁé"#i o Feflhns

hexagonal panel 22 to communicate in a longitudinal manner. Once again many
variations could be employed without departing from the scope of the invention. All

formations would fold in a polygonal shape as viewed from above. |

This removal or alteration of the transverse or other connecting portions between
panels 22 could be utilised in any of the other embodiments of the invention

described herein.

As will be appreciated, in other embodiments of this invention other suitable
- arrangements for initiating and controlling folding may be provided on the .folding
portion. For instance, in at least one other embodiment of the invention, where
panels are. provided, single panels can extend through the control portion and
initiator portion, substantially to traverse the whole of £he folding portion -of the

container. An example of this type of embodiment is shown in Figure 7.

Considering Figure 7, container 200 can be seen including a neck portion 201, folding

portion 202 defined between lines G and H and receiving portion 203.

| REPLACEMENT SHEET
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(14) of said container. 7. A sem -rigid container as clainmed in claim?2
wherein said frustoconic shape tapers inwardly towards said neck portion
(11) of said container so that under said collapsing force said neck
portion (11) noves towards said base portion (14) of said container. 8.

A sem-rigid container as clainmed in claim7 wherein an internal dianeter
(29) of said neck portion (11) is subst wtlally equal to or greater than an
i nt er nal 36 dianmeter (30) of said bé% portion (14) so that in said

col I apsed condition residual contents of said base portion (14) can be
caused to flow into said neck portion (11). 9. A sem -rigid contai ner as
cl ai med Furttieaiabtefnativer formssfithisfinvetiboromay ethploy spiflB prduapepanéls weodhd
towards a base portion (490) of said container so that in the collapsing of

sal d CoNiRd Rdess 204 TRER pifleld Ay 4R D YERsd WYRiitarlyf plastic creep within

the material when under very high pressure, as this area is normally not as strong as
the rest. of the container sidewalls due to the nature of biaxial orientation in
manufacture. Other methods may also be employed to assist the strength of the
recess 204 without departing from the scope of the. invention, for example the
addition of a sfrong, external retaining ring made of a suitable material being placed

around the recess 204.

It is a still further object of a preferred embodiment of this invention to provide an

improved base section for a beverage container.

During bottle manufacture using biaxial orientation, the polymer molecular
orientation is less at the top and bottom of the bottle so these areas need to be made
thicker, but the common round design of the base minimises the material required
(due to its better pressure containing capacity). With this rounded design the bottle
cannot be stood upright, however, so a base 'cup' having a flat bottom is required.

This may be injection moulded in PET or more usually high density polypropylene.
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said folding portion (488) towards said neck portion of said container. 10.
A sem -rigid-container as clainmed in claim1l wherein said initiator portion
(6) contains at least a first zone which is substantially |ess

per pendi cular, - with respect to said transverse direction, than any other
zone in the folding portion (5). 11. A sem -rigid container as clained in
claim 10 wherein said panel neans (112)e$£e provided in said initiator
portion (6). 12. A sem -rigid contain as claimed in claim5 wherein
sai d di anond shape is provided by a pair of triangular panel means (601)

position d cla I n Ia|m1
V\/nerel n gﬁ"%ﬁg’z‘;g‘?aﬁ‘e@’mﬁgﬁ Ezz)il\}{ghgé su Sp%_%gngqr It@gcﬁ“?'c "éﬁ%ﬁe“a" a37
3 ontainer as claimed in claiml includi ng a base portion
(208) ha &ﬁgﬂ PBW’EE@ ayarting| ipitiatep postien andpen eveningreantrelnportion.
circul ar
The arcuate diamond or other shaped panels in such embb'diments would face

inwards, not outwards.

It is seen that the present invention in its various embodiments provides a container
which has different portions capable of accommodating different loadings énd '
where the collapsing is achieved through a middle portion folding and not by an

end being pushed inwardly.

Thus, it will be appreciated that by this invention there is provided an improved
container wherein control of progressive folding of the sidewall of the container so
as to collapse it, is assisted, and in preferred embodiments the base is also designed

to carry higher pressures and afford the container increased stability.
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'porti‘on t hereabout _providing a stable support surface for the container.
A sem.-rigid container as clained in claim14 wherein said deep hol |l ow

15.

portion (484 uﬂuﬂﬂm"mum,al ity of arcuate panels (486) thereabout to
inhibit the of said base portion in response to

I nternal pressure devel ofed*wi thin said container. 16. A sem-rigid
contai ner substantially as herein descri with reference to Figures 1 to
5, Figure 6, Figure 7, Figures 8 to 10, Figures 11 to 13, Figure 14, Figure
15, Figure 16, Figure 17 or 18, or Figure 19a or 19b of the acconpanying

dr awi ngs CLAIMS38 - 15. A senmi-rigid container substantially as herein
described with reference to Figures 1 to 5, Figure 6, Figure 7, Figures 8
to 10, Figures 11 to 13, Figure 14, Figures 15, Figure 16, Figure 17 or 18,

or Figurq 19a pr semi-rigid container (1), which will not be deformed by, or take up the -

' shape of, its contents but has some flexibility, said container (1) having its
longitudinal axis (8) extending from a neck portion (11) to a base portion (14)
with an intermediate folding pbrtion (5) in a side wall (4) characterized in that
said folding portion (5) is semi-rigid having a plurality of panel means (112)
each having a profile which projects away from the main circumferential
a plane of the side wall (4) at least in a direction transverse to the longitudinal
axis (8) of said container (1) to provide rigidity against a longitudinally
directed collapsing force, said panel means (112) being flexible against. a
transversely directed force, said panel means (112) being so disposed in side
wall (I) that said folding portion (5) under séid longitudinally directed

collapsing force can progressively fold relative to a remaining portion of said
container (1) into a collapsed state v}here the.lbase and neck portions are
positioned closer together in reducing the internal volume of said container
(1) with the panel means (112) acting together to resist expansion of said
folding portion (5) from the collapsed state and wherein the folding poftion
(6) includes a control portion (7) which controls the folding and an initiator

portion (6) at which folding will commence.

2. A semi-rigid container as claimed in claim 1 wherein said folding portion (5)

is of a substantially frustoconical shape. REPLACEMENT SHEET
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'19b,” of the acconpanying drawi ngs. TH'S SHEET HAS BEEN REPLACED
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3. A semi-rigid container as claimed in claim 1 or claim 2 wherein said panel

means (112) projeét away from the main circumferential plane of the side wall

(4) also in the direction of the longitudinal axis (8) of the container.

4. A semi-rigid container as claimed in claim 1 wherein each said panel means
(112) is in the shape of a polygon aligned substantially paraliel with the

longitudinal axis (8) of the container.

5. A semi-rigid container as claimed in claim 4 wherein each panel means (112)
have a diamond shape aligned with its major axis substantially parallel with

the longitudinal axis (8) of the container.

6. A semi-rigid container as claimed in claim 1 wherein said folding portion (5)
is positioned so as to be spaced apart from both neck (11) and base portions

(14) of said container.

7. A semi-rigid container as claimed in claim 2 wherein said frustoconic shape
tapers inwardly towards said neck portion (11) of said container so that under
said collapsing force said neck portion (11) moves towards said base portion !

(14) of said container.

8. A semi-rigid container as claimed in claim 7 wherein an internal diameter (29)

of said neck portion (11) is substantially equal to or greater than an internal




10.

11.

12.

13.
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diameter (30) of said base portion (14) so that in said collapsed condition

residual contents of said base portion (14) can be caused to flow into said

~ neck portion (11).

A semi-rigid container as claimed in claim 2 wherein said frustoconic shape
(488) tapers inwardly towards a base portion (490) of said container so that in
the collapsing of said container said base portion (490) moves inwardly of

said folding portion (488) towards said neck portion of said container.

A semi-rigid container as claimed in claim 1 wherein said initiator portion (6)

contains at least a first zone which is substantially less perpendicular, with

_respect to said transverse direction, than any other zone in the folding portion

©)-

A semi-rigid container as claimed in claim 10 wherein said panel means (112)

are provided in said initiator portion (6).

A semi-rigid container as claimed in claim 5 wherein said diamond shape is

prbvided by a pair of triangular panel means (601) positioned together.

A semi-rigid container as claimed in claim 1 wherein said panel means (603)

have a substantially circular shape.
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16.
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A semi-rigid container as claimed in claim 1 including a base portion (208)
having a hollow substantially deep central portion (211) and a circular

portion thereabout providing a stable support surface for the container.

A semi-rigid container as claimed in claim 14 wherein said deep hollow
portion (484) includes a plurality of arcuate panels (486) thereabout to inhibit
the folding of material of said base portion in response to internal pressure

developed w1t1un said container.

A semi-rigid container substantially as herein described with reference to

Figures 1 to 5, Figure 6, Figure 7, Figures 8 to 10, Figures 11 to 13, Figure 14,
Figure 15, Figure 16, Figure 17 or 18, or Figure 19a or 19b of the

accompanying drawings.
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