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CONTAI NER STRUCTURE FOR REMOVAL OF VACUUM PRESSURE
Technical Field O The Invention 5 This invention

rel ates generally to a container structure that all ows
for the renoval of vacuum pressure. This is achieved
by inverting a transversely orjented vacuum pressure
panel |ocated in the ower end-wall, or base region of

t he contai negr. Background So called 'hot fill’

cont ai ners é@iﬁlﬁaﬁMRuC&U&E HFOR REMOVAL
manuf act urers supply,R ' fQr ri ous
liquids which are féFlﬁéémﬁgé&ﬁngrs and the
liquid product is at an el evated tenperature,
typically at or around 85 degrees C (185 degrees isF).
TechnicaltFieldOf Thenmwehtionur ed to wit hstand t he ther nal
shock of holding a heated liquid, resulting in a

"heat-set' plastic container. This thermal shock is a
mm!véntmfn @latéegeha’enpwﬁl Mtéuh@r sthugtlird that alRws for the removal of

filling, uid after it is introduced

VP Pibissis it srihiovesh b Heeing: 2 s eesshotRolas varusm pressure
paaginechteDinttae RMver ch@WaM Sor bash @egied binfBe @bntalver.| i quid in

the contai ner reduces, creating a vacuumw thin the
container. This I|qU|d shrinkage results in vacuum

By@uuﬁa that pull inwardly on the side and end walls
of the container. This in 25turn | eads to deformati on

inthe walls of plastic bottles if they are not
SOOREE Ut Gt ESrfhie are well known in prior art, whereby manufacturers supply
PET containers for various liquids which are filled into the containers and the liquid

product is at an elevated temperature, typically at or around 85 degrees C (185 degrees
F).

The container is manufactured to withstand the thermal shock of holding a heated liquid,
resulting in a ‘heat-set’ plastic container, This thermal shock is a result of either
introducing the liquid hot at filling, or heating the liquid after it is introduced into the
container.

Once the liquid cools down in a capped container, however, the volume of the liquid in the
container reduces, creating a vacuum within the container. This liquid shrinkage resuits in
vacuum pressures that pull inwardly on the side and end walls of the container. This in
turn leads to deformation in the walls of plastic bottles if they are not constructed rigidly
enough to resist such force.

Typically, vacuum pressures have been accommodated by the use of vacuum panels,
which distort inwardly under vacuum pressure. Prior art reveals many vertically oriented
vacuum panels that allow containers to withstand the rigors of a hot fill procedure. Such
vertically oriented vacuum panels generally lie parallel to the longitudinal axis of a
container and flex inwardly under vacuum pressure toward this longitudinal axis. |

In addition to the vertically oriented vacuum panels, many prior art containers also have
flexible base regions to provide additional vacuum compensation. Many prior art
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enough to resist such force. Typically, vacuum
pressures have been accommobdated by the use of vacuum
panel s, which distort inwardly under vacuum pressure.
Prior art reveals many vertically oriented 30 vacuum
panel s that allow containers tp withstand the rigors
of a hot fill procedure. Such ‘vertically oriented
vacuum aanels lie parallel to the

PRRRGerU Sty Bobfing bave e modnetens tonfhsircrp-walls, or base

relgldﬁ tovAIe WO &4 ﬁﬁl&hl lifvar@ Wekuhe 131 posbiBRAb taddbAlodas! 4t least some of
addition to the vertically oriented vacuum panel s,

n
'P\%YEF“HW RIPSSYFe ognaiater M thp SBNAGE 357 | exi bl e base
reg| ons to prow de additional vacuum conpensati on.

qy pri. or h 300705269 2 containers designed for

Allotugh p T"?"n@”vh QWeNesy PERYCesolar 1fiat i igwardly, inglged, or recessed base

safscasal IMhes®habasiadneticaiedt © B | QdcéRtibled o %Cﬁubﬁ‘%ﬂﬁ'er inward
flexure as possihle to accommopdate at | east sone of

deflertion AFURRSSIEs s Ae dhg digee 4p@ian wialds ip theeforentital sawn into a more

ifofthéd BoEMbnRhaPpricth haiRYON&Ium RrQVigiisqf or flat or
inwardly inclined, or recessed base surfaces. These

have been nDdlfled to be susceptible to as nuch

Uritsrtunately, Hodvederd @id Rsitd @Ené}%tda‘)@rﬂe?'vﬁcuﬁﬁ tb Wil B&RfRudinally on the

relon yleldstothefo , drawn into a nore

base regirstis ol halfdthat iese Qﬁne@te@ & wﬁxﬁm@vera% diiestioprat ghe same time.
TABRKdre dverfliip bREAtEl %ahxn paﬁa}s\éeé ablé ¢ réaR:E Foefo%‘é“r%l%t &4bily than a

under vacuumto pull Itudinally on base region
PREelRiacpdHa the bas Fla#teé Effelec 108 Moge tswéaqer a[§3\Avpllable around the

chturefeidred af al BEntaMEE thimEn tHRCEREWAR, ViBleldiSR! | dequate vacuum
ori ented vacuum panels are able to react to force nore

CRRBENSALipH £AN é’“k/ati’f% RCiHevadely placing ¢epigally-oneiitedhuacuumhpanels over a

sLibstantla poAPh &of IHE fcre@mftr@Riaf Al | AD4 &f & %Hiﬁﬁném%rp:caliy 60% of the
circunference of a container than in the end-

2RO YPR, adequate vacuum 15 conpensation can only
be achi eved by placing vertically-oriented vacuum

anel s over a substantial portion of the
B MM EMethiSURptankg!| d‘éﬁlé‘éﬁrﬁ?”ta"feMﬂ"it'ﬁ?'h{e?”e"f%lpémlﬁsy however, the

cbf¥nef rdgiPedfvfthbeditegfefg to prevent dlstEMi%H UAtENne Y&Euum force.
substantial displacement of vertically-oriented

panel s, however, the 20container requires further

Thé ﬂ:Qﬂﬂtsihﬁﬁké& dié?nvﬁﬂ oA liquld ThNrgl eauéé%de? buﬂchﬁp ‘éﬁ%’éﬂ’nm pressure.
qui d shrinkage derived froml

i qu
erg@f':"f? ﬂ?@ngﬁ é’&ﬂ%@ towardithig nggative prgesHies teragegree. Iessenmg the vacuum

force, by effectively creating a smaller container to better accommodate the smaller
volume of contents. However, this smaller shape is held in place by the generating
vacuum force. The more difficult the structure is to deflect inwardly, the more vacuum
force will be generated. In prior art, a substantial amount of vacuum is still present in the
container and this tends to distort the overall shape unless a iarge, annular strengthening
ring is provided in horizontal, or transverse, orientation at least a 1/3 of the distance from
an end to the container.

Considering this, it has become accepted knowledge to believe that it is impossible to
provide for full vacuum compensation through modification to the end-wall or base region
alone. The base region offers very little surface area, compared to the side walls, and
reacts to force at half the rate of the side walls.

300705269



10

15

20

25

30

35

Vacuum panel s deflect toward this negative pressure,
to a degree | essening the vacuum force, by effectively
creating a smaller container to better accommobdate the
smaller 25 volunme of contents. However, this snaller
shape is held in place by the generating vacuum f orce.
The nore difficult the structure is to deflect

i nwar dl. t he nore vacuum f or ill be geperated. In
THRIPredY bes BeCoTILACsHRPIe PrasiSe it OBY Syaet @AY ssvistpfce (0 the overal
vatesn rmbmpans;dmn Q@ lbbfgeﬁefata:nmrédyh&hé DAsS afed. OFu‘ﬁh%f tevieR§f the base
rovera ldsha‘aﬁ ‘Lgm ess gd %e annul ar strE 8t eni g

PRIRG SPURBYREAY PrPyg {9 acogmmaqdgie @ll diguid shrinkage within the
cohiatriar ahererwalld be asdigrifi chhﬁvaﬁfuuhi’f@rdél presUhE Ebrfdréiﬁ'ﬁlf?&ﬁﬂstress on the

o .t he, cont ai ner.. ?lderln this, it has

b&é%éfﬂﬂ@twwaw &g@%'%ﬂ?@? 2062 Of {1k Sifewalls a'%agéf%w@\f?r& distortion
i @tﬂ@tﬁhfﬂde\ﬁaﬂd w\baﬁuHm/élQHDB@SrﬂhbrOrthkhérOH'ghnatena[ dl_ls_’hnbut;on be

nDdl afion tqo t nd-wal | or base regi on al one.
syged @ & draing s°rv§’l9ymfe| 191 Be sRlages inte rshiapes gneyar eempatible to

ntechhicalsdistertion o é fob exatsle Bes8aseSndtéad S creuidh). hal f the
rate of the side walls. 300705269 3 Therefore it has
beconme accepted practice to only expect parti al

F@sm@t@@a@ itthas tnae beetepadsibley RCpHIUE eBRAMSAHEAENS R d‘l&nc that do not
d thro%h the base area. Further, even if

t he
PSS SRy PO £ JHEUYT RANEE 1Bk SerRIRAlY 10BRUEE Qothe sidewall. Many

e AR e Rt ﬁaval therlercswlbéeﬁ hhkplkag Q:omrﬁé}blﬂhiehﬁaﬁi%rﬁé'lg?@rthat are the
t here woul i cant vacuum force present

| Sémﬁrﬂsftr‘%'éﬁlﬁs%f’?t&ge%ﬂnﬁ with smopthsidewallsdi ng ring. Th| s

woul d place force on the sidewalls also, and to
th th d [ ld h t

B BREBoPBRLEuers. Fires 1caprouioB Pt BB Izempensation through the

b&&é eBgibh enB@ubyeduirhy PEsitdnirid1of |vbki§af|306né]ﬂedl"v§6@.ﬂn'r§§n@ls on the
es  nore c_ﬁ_g%)atl ble to nechanical distortion (fo
Sawaﬁlpweew'ssq 5 $499F8isH ORI JSoPnioye:wellkApan and practiced
inf #RSEHYr iakt. BIveRProtieeNfdp @ssightheinhvard)f Buee, SfMve8bdiRY base region
desi astic that do Hot have ty |caI ﬁrl or art
0

S, |
1 REHHE pialvel LA I eHEiep CAghYAGHUGY PERERE: GHowRKer. the techrique

disicibewd | And %@at%b@f@ﬁ%é@réad"@ﬁ@wé& Ir &ffiehch) @R& not considered by
unabl e to deS| gns that are the

tg rgssnt 2pRlAant 9 Y SRR @%F&%tlogﬁe tht RO ot b
sidewal I s. 15US Pat 6,595,380 (Silvers) clains to

for full vacyum conpensation through the bas
B8 ol LR BReR dRGTh 5 TRGSTIRSGriortp GECURSE 1 & Aprigorialy it base

réyior rarﬁdnmmn@ RRAFaS porfiohid) 8n SHEOBAS $dstieat Wall pribBiiced and found
conbi ni ng techni ques wel | - known and

t ed
fcbl%‘a ?@530 %mve%e'mqgsrvaagvm cgMREEFalionrtg\Avalsalsypmploying vertically

ofitmtgd ivhouunpadigd.y doned, and recessed base region to
provi de further inward novenent under vacuum pressure.

However, the techni que 20di scl osed, and the stated
SIS aaé@gmmeqasmaﬁée r€§loh & b@fsfrérﬁ‘gtﬁéh‘éﬂ B &upfitg it to the standing
nﬁS rc‘)? It¥(1jeerconta:ner in order to assist preventing unwanted outward movement of the
inwardly inclined or flat portion when a heated liquid builds up initial internal pressure in a
newly filled and capped container . This coupling is achieved by rib structures, which also
serve to strengthen the flat region. Whilst this may strengthen the region in order to allow
more vacuum force to be applied to it, the ribs conversely further reduce flexibility within

the base region, and therefore reduce flexibility.
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the present applicant to provide a viable solution to
the problem In fact, flexure in the base region is
recogni sed to be greatest in a horizontally flat base
regi on, and maxi m zing such flat portions on the base
has been well practiced and found 25to be unable to
provide enough vacuum conpensation to avoid al so
vacuun1 nels Silvers

vertical I ri
“dggg“%F’ggme PigEeRtbP {ﬁaégwwesléc islbbeg (BFPR EFP@&S?H/W Silvers
c6ald RhiyNgovidle f abbﬂ:xﬁﬁa’%@@lﬁ% 6ﬂ tAE vﬁéuu.ﬁ'th@orﬁﬁéﬁs%hé}eﬂwat isﬁequ:red as

order__t Si reventin ut war d rmve
”Eﬁ mpdifie od eﬁ%&tmﬂe@ﬁ éap ePTeﬁi G dRwsTd \ﬂﬁ’&weéc’ fully account

fdreak eud,uidl Q’#Irﬂ’(a@él &rkaismwu loBédr aThdrefops @aétrdi’fgelﬁﬁiﬁféhahéb @f vacuum

new ed and cap contai ner. This coup
P&%@ﬁpévlé&xs‘ﬁctﬁﬁ 5o %?%ct%?rsgmemrewowg §ush P@@ ﬁ*@Jcture therefore stil

écL ireNgdrifiant Reckehly dratk Qidevds,| &id b itss P Mosd frfénséstéefég;on also

e region in order to all ow nore vacuum force to be

bsi&m?% igks fyring manyfageriagn|Be s28ufl is 8lessdlexibiibrse region, which in

tuirh @idoltbbidey thé Efitianéy6F tRaS8cULRDESHperdafiod BeHi&far e
reduce flexibility. 35 300705269 4 It s bel i eved by

the present applicant that the specific 'ribbed

Tﬁétﬂi‘é&bnp irBATRCrelitesStd o YOBFIF B6MSiInE MR "de%@elfoefnent of the hot-fil
proxi mately 35% of the vacuum cor\rﬁensau on

cpitaaer deecriged it eunipismatiessl ciplicaion WS 024182 3 e b apeciioation),

vmwhaépber@énoaué Inc6ip@Rited R¥YRIMGN fits %ﬁ%ﬁ/ Witerb b brbbpﬁﬁféount
for the liquid shrinkage that would occur. Therefore a

strong mai nt enance of vacuum 5 pressure IS expect ed

The P@rcsﬁwﬂ@mrﬁbmgﬁmﬁa@{r@ydésﬁgnw%t-maé&tﬁhéﬂé%artﬁe Rroblems with
therefore still require significant thickenin

suchydeRignsswhigh wea%ovem:%m? 8r ab\eestt%el@ated PE&F%&E%%@“‘OS&C’ in the
$ichtiyncker during manufacturing. The result is a
| ess flexible base region, which in turn al so reduces
the efficiency of the vacuum conpensati on achi eved.

InLEhecar Qﬁ@’ﬂcatléhl%nﬁérﬁﬂngﬁ@'cﬁh%efr%& Rividel! fhat had a substantially
ner which is a devel opnent of the hot-fi

cont ai
V%@H?'S{ foldingy waeyyrp Reneh p@ﬁ’loni nPEfth & frapsyersehp PF‘%@?F‘ dffcuum panel
p¥¥oR 2hdlEketBar irttatdiCdorBde Ghd iaCednitr@n bortidh iviHich generally resisted being

S eC|f|cat|on S |ncorporated herein in its entirety
e d f1opt B crlarsed state. The PCT specification
backgrounds the design of hot-fill containers and the
Brobl ens Wi th 15such des%ns,whi ¢h were overcone or at

Fhgtherdesrriaddp MiedChypresiicationigihe didisiaseidhe Maguyen panels at various

positions along the container wall.

A problem exists when locating such a panel in the end-wall or base region, whereby
stability may be compromised if the panel does not move far enough into the container
longitudinally to no longer form part of the container touching the surface the container
stands on.

A further problem exists when utilizing a transverse panel in the base end-wall due to the
potential for shock deflection of the inverted panel when a full and capped container is
dropped. This may occur on a container with soft and unstructured walls that is dropped
directly on its side. The shock defiection of the sidewalls causes a shock-wave of internal
pressure that acts on the panel. In such cases improved panel configurations are desired
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PCT specification. In the PCT specification a

sem -rigid contai ner was provided that had a
substantially vertically fol ding vacuum panel portion.
Such a transversely oriented vacuum panel 20portion
included an initiator portion and a control portion
whi ch generally resisted beind?expanded fromthe
col | apsed state. Further described in the PCT

thah Bither BrverlPang! foftout o inidaterregien crafighsaliArmYiliaes) thatptimize for

resitafiéto BOSH févBrsforAdi§fScdréntcont ai ner wal |. 25 A
probl em exi sts when | ocating such a panel in the

end-wal | or base region, whereby stability may be

@ Ihiehhis panel does not nove far enough into
%%&m_%ﬁﬁﬂltudl nally to no |l onger fTorm part of
the container touching the surface the container

Irﬂn?ﬁtdo? tl%‘abo’%}% fid 4 BB}%E%QF (ﬁ*éls %H%m Lhi Y Hieij;gﬂeg&t invention

ransverse ane ue to o
tpprowideiaaplastisrecoptaingk strestechaving afrangversehveriantad prasasire panel in its

Id%b‘f‘npé]'mgﬁ“tﬁataegnaﬁ@?@éjf P'?érﬁ#z{rb?rof' FadllupP R %su%h'sﬁclfrﬁlésfat there is

ccur on a con Wi h o) and unstrdctured
subsiantiady de ogmaidingiferee withinghe icortakietle. The shock
defl ection of the sidewalls causes a shock-wave of
i nternal 35pressure that acts on the panel. In such
Itdia segirthep ebjeetdofpensepretasrefdi gubmiMnBofame piesgnt davention to provide a
t I
cgﬁg%gﬁ%ﬁ%h rhgs algﬂéncsgﬁ%ggﬁrb fe% %L}l.‘?p el tﬁz%wt 18 8d Qgéoup%rd f0 a degree
frooy theesdptrmgcwaﬂ csuhcthat @m’csn mwami smblaloembmlnal (mqn@memt can be
aieddde I nvention 5 In view of the above, it is an
object of one preferred enbodi nent of the present
invention to provide a plastic container structure

Itrlé\c‘n'fﬂ%é? otb[e%pgfvﬁ{esﬁje?'en%rd' e@ﬂﬁ%‘ﬂn?ﬁt%?ﬁg }?vénrﬂoﬁ Eo;?rowde fora

can provi
cpmtewutceham:a ttamavertsﬁmoelentedsmbuwpawlltpatnlg imwardlyndisgjaced to a

pt)&fi&?am\}eh:i'lg s{ﬁﬁinﬁ%aéﬂﬁé final container configuration, such that a new base
region is formed with a greater standing ring or foot print area, and the pressure panel is
substantially protected from fop load force applied to the container during commercial
distribution.

It is a further object of one preferred embodiment of the present invention to provide for an
improved transversely oriented pressure panel having an initiator portion which may utilize
essentially the same angle as the control portion, such that greater removal of vacuum
pressure can be obtained and such that greater resistance to outward deflection can also
be obtained.

A further and alternative object of the present invention in all its embodiments, all the
objects to be read disjunctively, is to at ieast provide the public with a useful choice.

Summary Of The invention

According to one aspect of the present invention there is provided a container having a
fongitudinal axis, an upper portion having an opening into said container, a body portion
extending from said upper portion fo a lower portion, said lower portion including a base,
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10 It is a further object of one preferred enbodi nent
of the present invention to provide a contai ner which
has a transversely oriented pressure panel that is

decoupl ed to a degree fromthe adjoining wall such

that greater inward and Ionglngdlnal novenent can be
achieved. 15 It is a further ject of one preferred
enbodi ment of the present invention to provide for a

sgignbasenélosing phvaR §nd rofngqj@ reostajnes; isaidt eentpings Hayipg at least one

sQ@éigﬁt.ammtans»sersaw.eht&d cbréﬁu?@ @An&IOpattidtP FickicdNinaRRY Bwer portion,
the standing rin final container

sgignPregeHat has! p§8t9ﬁ 'P‘Piﬁ@ APkl efafalding diogh ong Ipagitwgipally inclined
p%[fiéih & &H Rddredd ﬁds@tlbﬂ't@ GompBAs A6 fcfr%oéhaﬁgé Bf prakQidte iriided within the
the pressure panel is 20substantially protected from
CPWEI"Pbad force applied to the container during

commercial distribution. It is a further object of one

preferred enbodi nent of the present invention to
Asradingdo rofurther aspgeboidbe resent dvselion @ cpefdiner hps adengitwdinal axis

aR@"Ebadt? \dnd%atABadtbrid Slidfarialy kraRsvdehh ofiBtted Wabliff pamel portion

essentially the sane angl e as the control portion,
loggtad adiageng te saigrbasensdl IV%’PUW‘aPﬁﬂﬂTPBF'@QQﬁ"E adapted in use to fold

frgm §'Id?\%ﬁuélﬁ£*ly3h‘t9fﬁeﬂ %Eltlgﬁ ‘?@Eﬁ ﬁn\feﬁéﬂ Posifiss td QorﬁHélYé@féj_for a change

flection can also: t ai ned

of HEFSE'PTFéFWFj\)@thF@CQOP@'“?W@"?W'é@ &aelingrefen qutbqﬁ ‘M'th'”éh? container

aﬁéﬁltm%éﬁeﬁp%edagucﬁ h\%t }RbjorE & &erks drﬁﬁfﬂz internal walls of said
disjunctively, is to at |east provide the public wth

canigigf.ul choi ce. Summary OF The I nvention

According to one aspect of the present invention there

Is provided a container having a 35l ongitudi nal axis, _
Agﬁorgwép aﬁ@mqr@ﬁpm\pf ﬂ*@ Fgﬁs%gmen@oq aeoaigeghas a longitudinal axis, a
sRvAl BRY a BadtPEl¥siAG df Re %Hegﬁb%nﬁnﬂép [Py 4 RRfle substantially

portion to a lower portion, said |ower portion
trﬁﬂ%\{w%@r@t%g@wﬁompegloa lagater wilie the Basengndiipned fo the side

wall by deiugiinPart Fﬁh?@ Gtrudtaied sﬁigrua%lﬁ‘rﬁ aiaVbdtioribeih§ %EFted in use
one substantlal ransversely oriented pressure pane

i é1d from 2 Jﬁ"@tt%"ﬂh{ ‘Qﬁlir@leﬂﬁE‘P“ pe @ 'BY?”ega‘?Qf'tiﬁ’Pé%?lQFtPensate for a
cRER of PREdsUR INBGESINiIEAP MR @nlfindro! di ng from one
longitudinally inclined position to an inverted
position to conpensate for a change of pressure

PrétarbRGn Wnkdd diBemaB8 WAL G - paNECodribd EwaSIQn@}uJéJéﬁ fifiiator section

aspect” of the present invention a containér has a
ang Agiontielisealion #aid injliatonseniisn proyigingfor folding befisee said control section.
substantially transversely oriented vacuum panel

Pportl on | ocated adjacent to said base, said vacuum
prfaablyds one embsdimnt acigsorelingstistire gognsicts the GResgUre panel portion

witR "k Ly Sdrioh aRE!is B8 hrPaRdal WRRhI1oRB foP \yRddt&dinward and upward

position'to conpensate for a change of préssure
langitudiag) mgvement efibe pezfstiekanel.ol | owi ng cool ing of a
liquid within the container after it has been capped,

such that less force is exerted on the internal walls
Pgaferabivginceng ambediment the vacuum panel portion has no strengthening ribs to

restrain substantial longitundinal movement and inversion.

Preferably in one embodiment the vacuum panel portion may include fluting structures or
the like to allow an even circumferential distribution of folding forces to provide for
increased control over folding the panel portion from one inclined position to another and
to assist in preventing unwanted return to the original position.
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15According to a further aspect of the present

i nvention a container has a |longitudinal axis, a side
wal | and a base closing off one end, said container
havi ng a single substantially transversely oriented
vacuum panel portion |ocated v@thin t he base and
joined to the side wall by a decoupling or hinge
structure, said vacuum panel portion being adapted in

Rieierably inding ambadinmentaiier faldingdhe wontainer sleadipg Supperh is Rrovided by
2 oweR WA §0thBOSIAiRt $i8eWwAIMRRR $H&RddsOh r@p%@&h@ﬁ'tg@or@élner standing
pressure induced within the container. Preferably In
SYARPEbodi ment t he vacuum panel portion may include an
initiator section and a control section, said

initiator section providing for folding before said

Aeepidingl toseurthenaspesbeidherimsniion & raefbod eheampenratiag for a change in

g syt €
o e’ ¥ body or {1 37 v i BLORT BicLeBRGCop) prroorepne s

PEpvidaaisin mélichygaich methadinglHdesaarplYipgafarce ¢ ihe erceashisaid panel portion
BN R Bldidde REGSsure panel . Preferably in
one enbodi nent the vacuum panel portion has no
strengthening ribs to 30restrain substanti al
AC@M!T{Qum'anﬁJﬁth\égfg@&t off '!r{%ﬁ{l&'l Were N6 r%(n@QJj ya 'h%t-f I container
one enbodi nent the vacuum pane tion
subgiantiay ssrhareinrdescibed wish IFeﬁeEerlcg tal arwwr@nofetr@nembodlments of the
abArRpEHyRY, quﬂg E gdistribution of folding forces to
provi dé for reased control over folding the panel
portion fromone inclined position to another and 35to
F@?ﬁﬁérsésde&spc‘}f%g rWeHﬂorP WHRR Gy cflgé' EOndidertd Qf 'itg'nré%i aspects will
position. 300705269 Prefera I'n one e nt
bgeerae aPB@"QPH@m ih@efowﬁgiﬂﬁ%qf IPB'PTandl ng support |s
provided by a |ower part of the container sidewall
that pr ovi des a repl acenent contai ner standing

196 AWINGSa further aspect of the

|nvent| on a net hod of conpensating for a change in
pressure in a container as defined in any one of the
pr ec &ifturg 1ei ght shewsagrapsssediopaloviewled a hotafii cdmtsiaédaccording to

met hod i ncl udes ﬁ@?o&igg g@fb?élfl% &oofttng ﬂgerﬁ%ﬁhlnsﬁé pre-collapsed

panel portion t 8T catse Fai g to oc
condition;
Figure 2; shows the container of Figure 1 in its collapsed position;

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

Figure 4: shows the base of Figure 2 following collapsing;
Figure 5: shows an underneath view of the base of the container of Figure 1

before collapsing.
Figure 6: shows the base of Figure 1 before collapsing;
Figure 7: shows the base of Figure 2 following collapsing;

Figure 8a: shows a cross-sectional view of a hot-fill container according to an
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10According to a further aspect of this invention
there is provided a hot-fill container substantially
as herein described with reference to any one of the
enbodi nents of the acconpanyi ng draw ngs.

Furt her aspects of the invention which should be
considered in all its novel aspects will 15becone
apparent fromthe followi ng descriptjon, Brjef K
Descri pti on of ﬂt%mﬁtﬁ’&s eﬁ?%’ﬁ'l’%eniz g Jb\% lgvention in its pre-collapsed
cross-sectional cyawrof a hot-fill container according
to 20one possi bl e enbodi nent of the invention in its
pre-col | apsed condition; Figure 2:shows the container

of Firgatirg 8b: i N khéws 8lctBsREtdHAP VibivaT the Bdritgiveeshown in Figures 8b
3: shows e base of Figure 1 before collapsing; Figure

4: shows the bas@ndp thegen BneCrl | owi ng col | apsi ng;

Fi gure 5:shows an underneath view of the base of the

contai ner of Figure 1 30before coll apsing. Figure. . ,

6: sh&igurefs pasehews an yodemeatharey gf |*?ag§6§if rﬁ'ge, contginpieof Figures

7:shows the baS@a%ﬁdEb%ﬂﬁFigﬁ;réQb|b@¥&r@€ol@?lsin§p5i ng; 35
Fi gure 8a:shows a cross-sectional view of a hot-fill

cont ai ner according to an 300705269
Figure 10: shows a cross-sectional view of the container shown in Fig 9

through line D-D

Figures 11a-d: show cross-sectional views of the container according to an
alternative embodiment of the invention incorporating a pusher to
provide panel folding

Figures 12a-d: show cross-sectional views of the container according to a further
alternative embodiment of the invention incorporating a pusher to

provide panel folding

Figure 13: shows the base of an alternative embodiment of the invention
before collapsing;

‘Figure 14: shows the base of Figure 13 during the initial stages of collapsing;

Figures 15a-b: show side and cross-sectional views of the container shown in Fig
9 including outwardly projecting flufing;

Figure 15¢:  shows an underneath view of the base of the container of Figures
15a and 15b with dotted contour section lines through lines E-E

and F-F;

Figure 15d: shows a perspective view of the base of the container of Figures
15a-c;
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8 alternative enbodi nent of the invention inits
pre-col | apsed condition; Figure 8b:shows a
cross-sectional view of the container shown in Figures
8b 5and 9 through |ine CC Figure 9:shows an
underneath view of the base of, the container of

Fi gures 8a and 8b and Figure 10 before coll apsing

cont Sidies dagon SFor-A 1 VRRGHLR PMAeD % g dogcaccoring o an

1la-d: show croageragie ogtabodimems iatluding amiraly N@rojecting fiuting
according to an aIt%r nat L}le enbodi nent of the

i nvention |ncorBK pusher to 15provi de pane

fol ding Figures 12a-d: shom10ross sectional views of

the container accordin urther alternative
enbo&#gﬁxﬁgﬂf tﬁ'é‘“’f’%%&%lsﬁéﬁc‘i' Y'%P&ﬂ]er@sﬁ 9 theneantgiger of Figure
provi de panel fwsaﬂﬁ@bémuﬁégure 13: shows t he base of

an alternative enbodi nent of the invention before

col I apsi ng; Figure 14:shows the base of Figure 13

duri pgmirge eeni t Blﬁ&wéSé@Gﬂéerﬂéatﬁwlévaﬁﬁithaasa5)f [ﬁie‘géﬁrﬁﬁner of Frgures |
15a-b: show si d%and cross-sectional views

t he
“cont ai ner shown19%apff W'Hbﬁaf&ﬁ%%wmm [mes through lines G-G
projecting flutaRGH- ﬁpFl gure 15c: shows an underneath
vi ew of the base of the container of Figures
Figuré 16d: shows a perspective view of the ba:s-é of the container of Figures

18a-¢;

Figures 17a-d: show side, side perspective, end perspective and end views

respectively of the container of Figures 15.

Figures 18a-d: show side, side perspective, end perspective and end views
respectively of the container of Figures 16.
Detailed Description Of Preferred Embodiments

The following description of preferred embodiments is merely exemplary in nature, and is
in no way intended to limit the invention or its application or uses.

As discussed above, to accommodate vacuum forces during cooling of the contents within
a heat set container, containers have typically been provided with a series of vacuum
panels around their sidewalls and an optimized base portion. The vacuum panels deform
inwardly, and the base deforms upwardly, under the influence of the vacuum forces. This
prevents unwanted distortion elsewhere in the container. However, the container is still
subjected to internal vacuum force. The panels and base merely provide a suitably
resistant structure against that force. The more resistant the structure the more vacuum
force will be present. Additionally, end users can feel the vacuum panels when holding
the containers.
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15a and 15b with dotted contour section |ines through
lines E-E and F-F; Fi gure 15d: shows a
per spective view of the base of the container of

Fi gures 3515a-c; 300705269 9 Figures l1l6a: shows a
side view of a container of Figure 16c according to an
al ternative enbodi nent including inwardly projecting

luting through Line I-1:. 5Figyre 16RQ:sho L
Typliab S BrSRa e someine G e Mg RS e Clchist g then cappe
bEfcyel being GObjebtedugl doldwatér dpralyirgduttinglif ehesfopwaticrnof a vacuum within
tlup_qn g?eﬁtgigglt \I?\Ihl\él‘l etWe %fonttapneer% rtSJt(:?tuPef netaebdes t%qtg]etl %élggh d;%fgg it The present
ifl@htietl réigies Qo rnot il tdontaindrs @pdtdisfuglrd thae prévideslidanse substantial

H H, Fi %uhe 1[|(l5?i:shows a F)ers%gctlve vView %I t he bﬁse ,

rgpoYeﬂé)r Y §tgp rneggthf‘ a LU pressureg ila I%\gs nuch greater design
frieBeun dndelighs Wefyhiiag DPP6fiNits £ thep® isSRE (drigee ahy deMément for the
BTN G S A L L e i —
cBatafreect i ve and end views 20respectively of the

cont ai ner of Figures 16. Detail ed Description O
Preferred Enbodi nents The foll ow ng description of

ARrméstiohed seaRodhdenthe PCT RPe&iicatieneraploas YrdpdsMatfer Ifot-fill container
and i i nor\gﬁ}/lntendedtollmt the invention or
depigns Baye besn IR TasWatk os 25

Further development of the hot-fill container of the PCT specification has positioned an
outwardly inclined and transversely oriented vacuum panel between the lower portion of
the side wall and the inwardly domed base region. In this position the container has poor
stability, insofar as the base region is very narrow in diameter and does not allow for a
good standing ring support. Additionally, there is preferably provided a decoupling
structure that provides a hinge joint to the junciure of the vacuum panel and the lower
sidewall. This decoupling structure provides for a larger range of longitudinal movement
of the vacuum panel than would occur if the panel was coupled to the side wall by way of
ribs for example. One side of the decoupling structure remains adjacent the sidewall,
allowing the opposite side of the decoupling structure adjacent to an initiator portion to
bend inwardly and upwardly. The decoupling structure therefore provides for increased
deflection of the initiator portion, allowing increased movement of the panel portion
longitudinally away from the previously outwardly inclined position, enabling the panel
portion to fold inwardly relative to the container and upwardly relative fo the initial base
position. The lower sidewall is therefore subjected to lower force during such inversion.
During this action, the base portion is translated longitudinally upward and into the
container.

Further, as the panel portion folds inwardly and upwardly, the decoupling structure allows
for the vacuum panel to now form part of the container base portion. This development

has at least two important advantages.

Firstly, by providing the vacuum panel so as to form part of the base after folding, a
mechanical force can now be provided immediately against the panel in order to apply
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As di scussed above, to accommpdate vacuum forces

during cooling of the contents within a heat set

cont ai ner, containers have typically been provided

with a series of vacuum panels around their sidewalls

and an optim zed base portion.,The vacuum panel s
deforminwardly, and the base defornms upwardly, under

the. i que t he vacuum forc 0 prevents

AR B VR T UTE SRR GO Ocer (6 ACdPRayEH Miay for example
beoysplied , byt bansmwanetmme‘r whidhl weula) &fyagd With i ebmtainer base in

forc The ane ang base nerel rovide a
"SRRI POLBIBEE SPERS ¢ (s, ALOWS) dncregsetlndediars ptionsras the initiator
poRion. I esi st ant the structure the nore vacuum force
will be present. Additionally, end users can feel the
vacuum panel s when hol di ng the containers. 35

S¥Ordp 3RS traﬁ&re?ééw 6ﬁ’érlte/d acLiund pand| i erfdkiddty cbh@letely removed from
contajners wll llfd w.th a hot |jquid and t

v Rercsh SopLAT QUEET BRTIRN e MVBIPURIRE, T Apans that there

af& Al Ivisitg) dedigh Reatilires HaingampaEed ol e ) oMpohtion dfhﬁe side wall of the
cont ai ner which the container structure needs to be

CABTRINCE & RiSiEE UNPAPOFRiR VRFUR RPMPRRRAED.o f fegHisackherefore, the major

poftfonfdflithe §uaewlraﬁme prader® iAvdna6h EbAIdHARE nBIBVLERS féatlires and the
t he substa gl al repoval or substantial negation
!

f
coafangh ey [ﬁc’é"req'tfeg"%t? avieanwal %te%arf%\tala%rs,,@}ernatwely, as there

will B& 08 oARE véd,tm:ht réh%uﬂhé inBe @BRQINeH Bftdri tRS paﬁeltétmoéhéds any design
no lon%ﬂ'{“?‘% ui renment for the structure to

be
of §harg , Mitheutredand far dearily agaiastyageum forces found in
ot}’ﬁgﬁlhamup@ddkygég stort the container. 10As nenti oned
above and in the PCT specification, various proposals
for hot-fill container designs have been put forward.

s'auntaheﬁar@euﬁbommtfoefa Wit BRinding! fing &NbaI SRAINed. t'h‘ﬁa decoupling
speci fication has ?om ti oned an outwardly inclined

SHHRIUE BiuEF 301 (PooRaneh fo Bovarnn ARARS8) OBRILAY SRdhat there is no

chataer bétweéh any hrt ot thd bsnalodejpmtdw abfet hRst PoRIoA! W”th the contact
SH%med base re osition the container

e 6BaB | fy Slaniingofig T dndh e Pugnorove Sepyal immediately
adRicemhé aeaju@mejgruoang does not allow for a good
standing ring support. Additionally, there is
preferably provided a decoupling structure that

Flaftﬁelri Gﬁfgaﬁuﬁy Q@étdrcdoﬁirolt@eﬂﬁ@e jnvesing frﬁotlbﬁ érthefo\/@.%u!m possible to
aﬁq nﬁ?ﬂ the | ower Ssi . This decou

n
atop PR i eaie 15 Saime siFcp ange asihe BrTio! aartisy This alows

foroMmensaéd valin®f disBRc¥ment LR MvetdidH an8 Uhére8§sd Fedidtance to any
t he &itgel was cou&lred to the side wall by way of ribs

revGyst tg the-prigingl gasifent ne decoupling structure
remai ns adJ acent the sidewall, allow ng the opposite
side of the decouplin structure adj acent to an

Re.fﬁrf%toothea&mmwwts BWIaSntigHE | Shavs. iy we Rt yexample only, and in

adaegmatmm Sigs Cddefigndl DRERS @ Bobink} @e&hé %mh nGrgasdtdk.  This is
deflection of the initiator portion,

al
rETRENESE SENREYE RYnBTeY t%awfaaaetvp'salr Pecinposign 12 and a side wall 9
eki@nding ik ntﬂtérxpoamxbftﬁeogwé ETELENY %Hﬁlnﬁeﬁébtfﬁ!éib)bomon 2.
i nclined position, enabling the panel portion to | d
inwardly relative to the contai ner and upwardly

Thelc%htavrertm \Flmetyblﬁéﬂy' 154 bmﬁ ﬁtdﬁﬁfehtt’rd?ﬂ anvth%rtéawast.cs material but
t herefore suq’#lecte | ower force during

tmraltv th*ﬁ/wﬂiﬁedwlyemwem@et thajgle (F(’J-CHT) t he base portion
is translated longitudinally upward and into the
contai ner. 30 Further, as the panel portion folds

ThakaseiRye ahrvruprRridad y‘"thtariéU@éWcﬁﬁ peiniegcing rike? §p @s4p fasmsthe typical
*didingalc 1 WthpRAh|O rERdl bOWE) RREkarfifie R, Cont ai ner
base portion. Thi's devel opnent has at |east "two
i nportant advantages. 35Firstly, by providing the
vacuum panel so as to formpart of the base after

PO ng, a
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mechani cal force can now be provided i medi ately

agai nst the panel in order to apply 300705269 11
inverting force. This allows nuch greater control over
the action, which may for exanple be applied by a
mechani cal pusher, which woul d,engage with the
container base in resetting the contai ner shape. This
all ows increased design options for the initiator
portion. 5 Secondly, the transversely oriented vacuum

Ip&RRle 1 shealbivecsidey akal pcmﬂﬁhet whizh bﬁﬁf@ﬂe%dasf 1 pf@syur@waaéz is shown in

forced from an outwar ositio
15 501 9<ShPoSAN oIBR8 i oiion 85 Rop EP e s e level of the
bofamLf &% el OwhiBh Rsfeaniag tHeQai@h@ Find 6F $Uippbrtaffof #he container 10.
side wall of the container in order to incorporate

vacuum conpensation. |If required therefore, the mjor

I Bigesd P it loRer kide vl rigd 11 Rfsholha r@mgearaea mwﬂaty @a that the ring
coul d have, no_structural features a&? tb\%%pcont

o&ﬁmnalar Ipprttp@qqJ s ga&ttqr@& p@g\(vethg Ieg\{eé ttaqn Sthe base 2 and is

feiingihaeiew dbrididand Meéthpﬁoﬂ%rttﬁ@b@tﬂméhdm little or
no vacuumremaining in the container after the panel

is inverted, any design or shape can now be utili zed,

T AdiR this QB@Urﬁhq] Qinhdi 4309l et ééeﬂgﬂrftﬁﬂargaﬁ FdréO BERE 4, [mmedlately
found in other hot-fill Eacka es uch a manoeuvr

adjaceising 5iPg £ AnBasren RJNSTERaY be BR "!?B?Fhi"nré’é}essﬁé“d decoupling

sﬂ'ﬁ@tﬁkﬁo’t;’o MY thes édé@tdﬁﬁsﬁnﬂallﬁ%‘i HoPLritbed réfoewHih Qfé?mmg enables
hat there |1s no conta

i BBy S ekl At S sogna s B ol ane cortainer

GrdUoOél thd life 1AD& Wg@heﬁ%ﬁf@ﬁﬁhtlbﬁé Q. thé\ dieb@urbilhﬁ Gtructure 13 are
is then PrOVIde by the l'ower sidewal l
0

B?%t"@“&‘?"? adj acent the decoupling structure.
Furt her, by gai ni ng great er control over the | nverti ng
noti on andforces ossi bl e_to all ow

A TINGON PRSI P BRI 5088 ety B BTanahening, ipha is shown

sﬁﬂﬁbmdﬂd HOtht iftom ldHnBilan poftitm £106f the %fo‘é&ﬁﬁd%\éﬁﬂ e ?nnular structure
resi stance

[ acenent duri versian and i ncreas
13 ﬁfﬁ/b%“é?@ﬁ@ﬂ c?H ‘BégRWPé"M% paiticyan gm Bg%’tetnf g having an initiator
po&foar N i Wiich Cfoﬁnh'@ p%ﬁC@ﬁTW)éblfébsﬁfgaW Vt%rtlrigl gékﬁtl%nlwhtch yields to a

exa le o a
GuGina Bl eElest CoURaG toresRetaie: ¥ reft Qfas FoReE o Sding section
Thetbake 2 aJ Bhdwri Srovigeé WA aRe %ttsat aésleysténuuag ﬁﬁb’\ﬂ 16hivw i be the first

ical neck portion 12 .and
<SoRd bfalion o Be oniainar 10 5rie Gihe MERION! e NG anehng
an under neath base portion 2.

Associated with the initiator poriion 1 is a contro! portion 5 which in this embodiment is a
more steeply angled inverting section which will resist expanding from the collapsed state.

Forming the outer perimeter of the bottom portion 11 of the side wall 9 is shown the side
wall standing ring or annular portion 6 which following collapsing of the panel 11 will
provide the new container support.

To allow for increased evacuation of vacuum it will be appreciated that it is preferable to
provide a steep angle to the control portion 5 of the pressure panel 11. As shown in
Figure 6 the panel control portion 5 is generally set with an angle varying between 30
degrees and 45 degrees. |t is preferable to ensure an angle is set above 10 degrees at

300705269



10

15

20

25

30

35

The container 10 will typically be bl ow noul ded from
any suitable plastics material but typically this wll
be pol yet hyl ene terephthalate (PET). 35The base 2 is
shown provided with a plurality of reinforcing ribs 3
so as to formthe typical "chgppagne" base al though
this IS nerely by way of exanple only. 300705269 12

F ,
58 084 ot Brad diinal s Smbodiehl A8yehd o<t Apele gt gerhas a
lgzms$ 110 idegress |dsb dtharathe icogirgl pogtivaul ar portion 6 i s
posi ti oned above the | evel of the bottom of the base 2
which is formng the standing ring or support 4 for
Byheaycafrexamipa, it W6l béabmreﬁb@drtﬁat%ﬁdmethé pﬂ@él 19iislhvianéed by mechanical

h | ded that t
BRRip Sl HeBsF an ot or shais b Rckeusia Bt pidided 16 . If the
conical copitrof pertibro 6o BOlo ‘td@ed?ééﬂt ilapdvide  pamel kPahdieequivalent to
B eserss; AL RuCingis PR hesf ranthia oy 2Banadeauate amount of

vaamm @udnpéhsetubn ira Glat-flfedcontihet, Thergisteat ie lpyefabrae Provide much

EFF '2@ annul ar portion 6 there may be an instep
PPERESS-8 and decoupling structure 13, in this case

a substantially flat, non-ribbed region, which after

ReSrrind e ﬁt@%gipmiib S LB el S hrtE) borton § may be
wﬂtizﬂl%r&leﬂw baaatm}fmy mcﬁhﬂmﬂdﬂ)y 8préxifvatdRBY deglees and quI then provide an
VBEHRIT STCRRE SHORR Al APPSR BT dRabFShar HHEORcT potign may in this

ekamplecheb20 tégrebfise 2 with its strengt henl ng ribs 3 is
shown surrounded by the bottom annul ar portion 11 of

the side wall 9 and the annular structure 13. The

Rwémngnt@wgur@m 84 larids8is,hoNere| the tdanfe Mér’éh@éJ|naﬁ1erals have been used
n.initiator porti o

i ment. as ch
W EPBPHar 23 ALEL T o den dort Frep St sfibosiments of this
iviehtidn thieehitistotr portioh ey Hex@cmﬁlghpeaobd et @ﬁ'itl@Dbd)rﬁmimgmuld provide
e before the rest of the &]e agédng or folding

for
eSERIEINE CoRihuBLS GO0 rea Rt Wi thin the
typi cal base standing ring 4, which will be the first

upper.t ition for the co tan 10 0
THRISFEPTITEon 1 A8t el BaHer b O Bienodipen ol e Siergding fioures
with hbw adeost ai)@btnmm dngls sﬂuch Cthétrtﬂby B el ilaQ.gmermWItrwﬁnem pane! portion.

senb |man a ed, inverti )

Hollebp FTGHIPEROTION T risbRlbeco R eA 0 Proftie e wien Phipastesistance
te iraveion, such that although it shares the same angular extent as the control portion
18, it still provides an initial area of collapse or inversion. In this embodiment, initiator
portion 1 causes the pressure panel 11 to begin inversion from the widest diameter

adjacent the decoupling structure 13.

In this embodiment the container side walls 9 are ‘glass-like’ in construction in that there
are no additional strengthening ribs or panels as might be typically found on a container,
particularly if required to withstand the forces of vacuum pressure. Additionally, however,
structures may be added to the conical portions of the vacuum panel 11 in order to add
further control over the inversion process. For example, the conical portion of the vacuum
panel 11 may be divided into fluted regions. Referring to Figures 8a and 9 especially,
panel portions that are convex outwardly, and evenly distributed around the central axis
create regions of greater angular sef 19 and regions of lesser angular set 18, may provide
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Form ng the outer perineter of the bottom portion 11
of the side wall 9 is shown the side wall standing
ring or annular portion 6 which follow ng col |l apsing
of the panel 11 will 30provide the new contai ner
support. To allow for increasgg evacuation of vacuum
it wll be appreciated that it is preferable to

%r gr\éelg??? irﬁ’E %Qi?nr%kgs@ﬁ &Nﬁﬁ? ?P%Etpg u r%lp ' tg%@%%tgh Qg{rowciés increased

ramsthmcﬁ topeveision & the pgesicaad laymset event distibutiungbieforces when in the
i g Fetmeen 30 35degrees and 45 degrees. It is

rBIIe PEHFE Yt 0 ensure an angle is set above 10 degrees

at 300705269 -13 least. The initiator port| on 1 may in

di nent_have ser r haps
Refiited TOPRuERo L 56 Rdh U O ar T b B ralsgting futes
aed stexanpl e, it will be appreciated that when the panel
11 is inverted by nechanical 5 conpression it wll
undergo an angul ar change that is double that provided
Concave of inwiedg afiteeRid @y’ SrarR@hidn@afe eRoStvisiched0in addition to

o35 rktrotitlesh IRV R, ArBAES huSE HREE B e o o Bt iverting

fcm‘:ﬁa{ Itod?plaﬂ wémaﬁ@taaﬁd&eéﬁﬁﬂé t?fe%&mtgtﬁﬂoﬁm?ﬁﬁ%tdr@ma! Bosition. In

a Nno | cont al . ererore | re

tls B Jnev Rrtve Phigch Tie saee mengeices hs Prferas Kisgpnel bgng forced

bgﬂd oift tt?l ﬁwevmdtt\lvax’d@ ﬁblﬁfedfp:@itibﬁ bbtaéllog\lf'lfbrquﬁd SlovaRélt ffdin the first
na e.ln a 0] u I NC

oifoErdy e posgtion st fredovaplly REIY sestiogr cS4diEmuatdly or outwardly

diré@tetﬂ fiues arpiojactne fORetidECasOfi bﬁi@pihaﬁébgﬁltlﬁ jordre U|red to invert the
ortion LNt

e The initi
P30F1d G o8 Seprsaated i 1 TsoRIEH bel uirhige 8 Taf dppanet wil be
suﬂﬁeuealameomé@ﬁerah@ ﬁmﬁt%r@th?eriéavpﬁhrbe&ihduﬁﬁ? }M@E’rﬁéchan:cal action is
ropliate. as ously. Vi sa a
FBRiRBhe P 5aeRERRLPEION far sxare B snd At vl sy resitant o
rp@f4iorot th’ﬁxan@lﬂalrpi:@m&ﬁ lifghé entsipet I8 droppRatdr ehodkes! i on 18
woul d provi de essentially a continuous conical area

about the base 2. 20 The initiator portion 1 and the
Retattingto Iaguﬁeisomac':d ahd i B&-deohraaveen ipwardyhBwardhe piidtting flutes are

spfin 82 sinieyr R6e 60 67 BEER BB rIeHAING thie Garcay Yhrough two

crosbiseetional yafiefsi on 1 nmay still be configured to provide
the area of |east resistance to inversion, such that
al though it shares the sane angul ar extent as the

Fumwrerhbmﬁémte Rompridiflg atriays UiillzingPeal icBesava taindrdohiéd flutes are also
se of, | nveréoq I'n this enbodi nent,
he

f, |
"\? ‘%d?ﬂ'@f“otﬁ'ﬁ ?Qﬁ'P{th%é[U?B pressure panel 11 to

beg| n | nversion from the w dest di aneter adjacent the
t%cou CP I%egtt ésus own lansgures 11a-d, the container may be blow moulded with
the pressure panel 20 in the inwardly or upwardly inclined position. A force could be
imposed on the folding panel 20 such as by means of a mechanical pusher 21 introduced
through the neck region and forced downwardly in order to place the panel in the
outwardly inclined position prior fo use as a vacuum container for example, as shown in
Figure 11d.

In such an embodiment as shown in Figures 12a-d, following the filling and capping of the

bottle and the use of cold water spray creating the vacuum within the filled bottle, a force
could be imposed on the folding panel 20 such as by means of a mechanical pusher 22 or
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In this enbodi nent the container side walls 9 are
"glass-like' in construction in that there 30 are no
addi tional strengthening ribs or panels as m ght be
typically found on a container, particularly if
required to withstand the forgces of vacuum pressure.
Additionally, however, structures nmay be added to the

coni c ortions,of the v m pa n. order to
BRere i AP REYR mOVEmeRtY oGNS Past I1A0LE &S P orthe ke, i
oﬁd@rtplfercetthe PRI 2@|froﬁ13éhldmt’wﬂﬁiyt |ham\ea0p5smoaae&én fhdvardly inclined

be di vided i nt Iut r Referrin
PBR o oA He R arlon e e PorieshaRa as GRS ROy iversion of the
pana 20000LEK b b rieVed| 36, inteRthl viaMeYs fbraibly irddiiced. aheyaslum within the
central axis create, reqi ons of @%reater angul ar set

chgeinkt 'S TEGIPYRS 3B ihe KWEEONRP RANEI D cAySeAyisrip pregsure. Such a

n38@ﬂ@&%@9re feAudedy vaHLOAT BlesS@BlUEl aPBRHt brasel® i@tefhed or even a
Such geonet ry provides increased resistance

[igr}%lyé\‘?é' '%? BIgSEHredhachieMesl | and a nore even

di stribution of forces mhen in the inverted position.

5 erring to Figures 15a-c and_ 17a-d, convex o

S FRPECER SR N B oG Errond ot othg, Bveigrine panel may be

uﬁ@ﬂé@vrﬂ e inutmed | shollin’ /e tRgurks Ui240g @Al bﬂ:ré@eféewoiuo%r% panel to
so envisioned, in addition to outwardly directed

aF?qm@edat? Hihernal foragi Sush @s s foupd pasteizalidnand silise.a tsuch a way

tHeDpariel WillProvidey Rilikf aghinst thef intetng pr&@&k@'g@ﬁebﬂté&and then be capable of
resistance to reverting back out to

i ncrea
as?f?famﬂééﬂngégf? F&syiEng vACYUR fwagerteﬁ%ty B@ﬁa\ﬂ@? PrﬁdHﬂmolﬁﬁi@wn
same manner as ribs to prevent the panel being forced
¢k out,to the utmardl i nclined position, but allow
I @PS H'ﬁlvrgféerﬂ?v@hwﬁt o PR EOM %vpveﬁfmkxlaf'dmd ingetiph &igures 11a to

mBStbtaQibvirﬂrai'dﬁ? ih&liNH dbositionC bs NPRWAOR! Figlfes $P&RA, except that the
or out vvardl&/qqdl rected flutes or prOJPectl ons

regHaniFa)oRan (it Preyded rHieclorqes insackoued pudhe Biomal pressure
of theadohtehtze 15 panel. It will be appreciated that the
mechani cal action applied to invert the panel will be
sufficient to overcome any rib-strengthened panel, and

RMB?ﬂng b@lmh@ﬁie@a@a&ﬁﬁ Withbé Seérﬁﬂﬁﬁ’t/ tHe'}ﬁ‘owszon of the foldlng portion

b St r ed. pa r exar strong f

Fh%@%&'g} theSicBouS pbiHepomuIRs Ortbe m?éormrfgqmthe side wall 9
cﬁﬂd Ibblabeemtfany Reucard Aldi@res is6 kbt aRPEshtaIheSTPEd g essentially replicate

Ref er qQ Figures 16a-d and 18a-d, concave or

<qn 'We I{WAS FFBIMEEL i ng flutes are shown, the

~contour i nes G and H of Figure 16¢c illustrating this

oncavi t rou cross sectional_ reliefs

Aliiighera s Tos e BOTATS eyt heiside Wl isse shown in the
acwmn@mgndraﬁmgse& ML tes aéﬁr@ci%{eiio R tPnalfd @!nﬁcﬁul‘és could be

invention. he enbodi nent as sh

Pffw'dﬁfig o PESERe & @ Piyraly b g, E?mﬁ%a/c%d b iGomsttedabout the base

2\M &M alternative embodiment.

There may also be provided many different decoupling or hinge structures 13 without
departing from the scope of the invention. With particular reference to Figures 6 and 7, it
can be seen that the side of the decoupling structure 13 that is provided for the pressure
panel 11 may be of an enlarged area to provide for increased longitudinal movement
upwards into the container following inversion.

300705269
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the pressure panel 20 in the inwardly or upwardly

i nclined position. A force could be inposed on the
fol di ng panel 20 such as by neans of a nechanica
pusher 21 introduced 30 through the neck region and
forced dowmmwardly in order to glace the panel in the
outwardly inclined position p? or to use as a vacuum
cont ai ner for exanﬁ as shown in Figure 11d.

I & dHthen eabpdimenkaitt ggr%qqat,\;ﬁvq;q{rop, %ﬂjﬂf rmgatoflgures 13|and 14, it can

bk Qe \hatdhé hﬁue*st bbitiods @0 Gbf ¢7 PreRSurafpanBe1 BaRgtihvert é‘é}ﬂer than the
the use of cold _water spray creating the vacuum wt

narawe; partiensydt-t |TBe inkfistelr RETIRTL Y bgeConpipirdedwith this é Mind, to allow
drah@h8omaengl arklse B NodtoRde FBRARS phel a1 WSQJ&@W iGdrting where it has

pusher 22 or 300705269 15 the creation of
theegrgﬁtev diasiernahradAf the, amrewen seclipnscof the a@n%lqthSacase the portion

38WHhe %Enélhﬁmich k& radid)ly et Shork Qidt@Htfort e Qé\'ﬂ@l a?e@ df rtl‘i’e.mcc:»ntamer
an outwardly 1nclined p05|t|on to an inwardly inclined

inyess eherd ofetianet oloragt A& HIaREREEYOTIAR bott| e shape was
distorted prior to inversion of the panel 20 would be
renmoved as internal volune is forcibly reduced. The

Where dih@ forraeindrdescaptichn refPirare ings bepp madeds spgeific components or
ldt@dé‘é S'df QRe Ghveriibn RERRG KibviPEa6FalBnts! HEn | JUcR’ &rdldhts are hersin
rise in pressure reduces vacuum pressure until

'W%ﬁ?d Bp &drdividually sebfgitied or even a slightly
positive pressure is achieved. It will be appreciate
that in a further enbodi nent of the invention th

Afpagh m inyentiorphas peen dgseipadhly wad nefr exammlt and “with reference to

pgégb'lbee?ntilo%ﬁ'né’nté 'Ehé?écq’eft id & Bé QHéié*@toEd Qﬁ'ﬁ%odlﬁbatlons or improvements

accommodat e internal force such as is tound in

maystemars sherele vikeut Aerarting:fromithe seppesciiag investignae defined in the
| royvi.de relief against the internal pressure

ag%ﬁﬁfﬁf%ﬁhghd then be capabl e of accommobdating the

resul ti ng vacuum force generated when the product

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

froman upwardly inclined position Figures 1la to 11b

to a dowmwardly inclined position as shown in Figures

12a-d, except that the nechanical action is not

provi ded. The force is instead provided by the

internal pressure of the contents. 20Referring again

to Figures 12a-d it will be seen that by the provision

of the folding portion 20 in the bottom of the side

wall 9 of the container 10 the major portion of the

side wall 9 could be absent any structural features so

that the container 10 could essentially replicate a

gl ass container if this was required. 25Al though

particular structures for the bottom portion of the

side wall 9 are shown in the

30070526%



10

15

20

27

30

35

~acconpanying drawings it will be appreciated that

‘alternative structures coul ¢f be provi ded. For exanple

a plurality of folding portions could be incorporated

about the base 2 in an alternative enbodi nent. 30There
CLAIM&ny al so be provided many different decoupling or

hi nge structures 13 wi thout departing fromthe scope

of the invention. Wth Partlcul ar reference to Fé}p
1. 6 ahdcontainar haying pdongitug nah a%is,: HLURRSH goﬁpn%@gmg an enlng into the
contarngre%oéﬁa'y pogtionl xR dnd tlﬁé‘@}ﬁpdr%oﬁfoﬂ\tb @deérqbortrdnﬁ the lower portion

ssufe panel 11 may_ be of rea
inclucingr & bR, 1byb36A GBI DAL Q AN SPA AR PEr DR oBIATREF fiving at least

one sdbefaﬁtrérgetrﬁﬁwe?éémeronteﬁrlehoweeerrbn @rwlamteaansmmmﬁqsomon the
further 'enbodi nent of { i nventi,on

pressurgnppriah LEMPIiSGg %PW‘@%P@@gl‘?}‘t‘é{ﬁ@lﬂﬁ'c el BhAn GEOEeR hore than 10°

relatl\retifgaat plBr'i@ théb%?r"al #0ht 'I&fﬁu&ﬂalcﬁxré B egHeskLRe paﬁlﬂlbehlg; capable of
nvert earlier than the narrower rti st3 F

folding frai e ipelingdrosgianrianyave s RISHAER Glve? e gt Vofime within

thecon?%rﬂé’r to allow for thinner material and so on, to

provi de for the panel 11 to begin inverting where it
has 5 the greater dianeter, ahead of the narrower

2. secp\r QrBaiRdr éJ&Srdﬂik{‘ﬁu' clajhi™ t\hhé'eiﬁas%@:l pition GdtiioouBArdlf inclined is

t he panel is radiall ? nore distant fromthe
outwar@lgmqllarpd %@"Sa‘lﬁlePﬁQEtW%’? QPn%Fi verts ahead of portion
31 to act as the initiator portion. V\hereinthe

foregoi ng description, referegce has been mad

3. sped fontaipempRseEding (o plaip; T pedelergin eD"Ie?ﬁ}’e‘f"]tmgﬁ1 comprises an
mrtlatorhﬁé(rhﬁﬂ aka %ﬁﬁﬂ#'pﬁﬁioﬂnirﬁ hhﬁfbrfpwﬁbrﬁw"\gilﬁetresraraace to pressure
herei n i ncor por.at ed ﬂghln%‘é‘éldaa”y set forth.

folding fpreer agth o] Qfﬁ(/@rlﬂ“"@b g SO RO 1 i bed by way of

exanple and with reference to possr bl e enbodi nents

thereof, it is be u er ificatians
4, i npfb?‘@ﬁ%’ﬁ?%a?%"ﬁ%g}g g c 3 %II}IItL?g %%P?V?re 'the control
portion{tb et HRdTRR et |ﬁ\ﬁwdlymteltﬁe cxmtanerdefl ned in the

appended cl ai ns. 300705269 17
5. A container according to claim 3 or 4, wherein the initiator portion is located
adjacent to the widest periphery of the pressure panel.

6. A container according to any of claims 3 to 5, wherein said outwardly inclined
portion is the control portion.

7. A container according to any of claims 3 to 6, wherein the initiator portion is
outwardly inclined at an angle that is substantially the same as that of the control portion.

8. A container according to any of claims 3 to 7, wherein the initiator portion is
outwardly inclined at an angle that is less than that of the control portion.

9, A container according to claim 8, wherein the initiator portion is outwardly inclined
at an angle to sald orthogonal plane that is at least 10° less than the control portion.
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- CLAIM5 1. A container having a |ongitudinal axis, an

upper portion having an opejing into the container, a

body portion extending fromthe upper portion to a

| ower portion, the |ower portiaon i ncl udi n
10.  t heAsastaingr gsFoTgingrte clgim ch ihgreip ﬁ'ée EQJHEOXPHE%" i ﬁ&fs“'a"d'y inclined
at an argf bE33 8ind IRY inft@itdd ipoktRmss oOmRrdly Belimd aiald angle of 20°.

transversely oriented pressure panel |ocated in the

| ower portion, the pressure panel conprising a portion

11,  bei ﬂ%oﬁfé‘iﬁ’@ra%d’rdln@%'a‘h?%f #he precofiay %Ea%s W@ehhﬁé plélssure panel

relative to a plane or onal to_the 2
is capahlei of foling femp sigt#lﬂ@d 10'168. Hynvg |pe %Fawn@nsate for a
changefdfg%s%hﬁlhaﬁdédﬁeﬁeo&?ﬁlhém to an inverted position to
reduce the internal volume within 10the container. 2.
A container according to claim1, wherein said portion

12. t ha{_\ 'cé?tgﬁb\‘"aéégo}’dl%%cﬂo' %%n' g10uivei! Yhd nsrbédieg PaneknNprovides

et ween 153. A cont ai ner

compengegen firigduced @rﬁsmelm@w@ Wi senfaieTpindisey puchdhadpss force is
exerteo‘:(ﬂ{‘iﬂ%'u?a% ofthel ddhidifdyor portion and a control portion,
t he

Initrator portion having | ess resistance to
pressure folding forces and providing for folding of

13. L heA%ﬂEaﬁr%lr 2RE6HingMo cﬂaum/’mc%b@um% ra@eddddiragsur® ischaiidad by the
whereln the initiator i on causes the control

coolmgzxﬁa&eﬁtqsww withithe %ﬂéﬁtmqréﬁef thesBeen GRRRedi v into the
container. 5. A container according to claim3 or 4,
wherein the initjator port| on is located adj.acen

14. themmmer@@pprﬁimty mhd vmeéggly}zeec?fgﬂ%ns ign lsAsuc that there is

substaﬁc%‘il? ﬁb?@duc@&%%s@hf&milﬂn feVecptaifdrai M5 3 to 5, wherein
ald outwardly inclined portion is the control

port| on. 7. A container according to any of clains 3

15. 10 & coMt@hs chohﬁn? () fahﬁtd?rcléh%tﬂom 1145 wmérem mleypressure panel is
inclined at an angle that, is bst
capable (of ffolging: frm (ﬁfhwgﬂefb SOBRIBN tog n%d (PGﬁ%/’ﬂT' Hg rcompensate for an

mcreas_@ciﬁ?f&bﬂr@ ihduceBYn e congdingr, 3 to 7, wherei n the
initiator portion is outwardly-inclined at an angle

that is less than that of the control portion. 9. A
168.  CONnphaddmdindGrRebdingCtotomidl 5, whereimkter méssurépaheiiw mdapted in use to

portion i s outwar i nclined 35at..an,an
providerarpsaAlan (OF e erPreeuis e il 17 e e flfing hoating of
a liquido@ittin e deetdinepafter it Bas been capped.

17. A container according to any of the preceding claims, wherein the pressure panel
is adapted to resist being expanded from the inverted position.

18. A container according to any of the preceding claims, wherein the pressure panel
is adapted in use to invert longitudinally under an externally applied mechanical force.

19. A container according to any of the preceding claims, wherein the pressure panel
is of variable width and inverts from its widest portion to its narrowest portion.

20. A container according to any of the preceding claims, wherein the pressure panel
is adapted to cause the base to retract longitudinally further into the body portion.
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10. A container according to claim9, wherein the

control portion is outwardl yginclined at an angle of

35 and the initiator portion is outwardly inclined at _

an angle of 200 . 11. A container according to any of
21.  t he Apzandainirragoendiniants claimeilc wheteietheseasyre PRRg! &t adjpted to cause
a Iowe&?rﬁﬁ‘ﬁ%r?gﬂfhefﬂsg't@%efréﬁlgbécf‘ﬁs 0% Eﬂ{&@&eﬁﬂﬂiéﬁhg% $tandfg support for

Inverted position to conpensate tor a change of
the conaivesur e i nduced i n the contai ner. 12. A

contai ner according to claim111l, wherein the pressure

panel provides conpensation for reduced pressure .
22. i nddceantainerrdasording locmyaaf s precading elaingscrhereintits) shiygture is such

. f e, H l: i 4oy H of a

that in J35. cprTod SHRIELI, O cHEITT i Faffel RENGRNIERRE to axtopton
sidewaj) o thegoptsineri nduced by the cooling of a heated |iquid

within the container after it has been capped. 1514. A

contai ner according to claim 13, wherein the
23.  conpensdainenadosrdingte anyaef thaerecedingstaisawhergin fheppressure panel
is confdi Lt Gty mr@rﬁlﬁﬁ bt 8 §i&@va§l°5‘it Ne"&ntainer by Fdeddupling or hinge

contai ner according to any of clains 11 to 14, wherein
structutehe pressure panel is capable of folding froman

inverted position to the inclined position to

conpensate for an 20increase in pressure induced in

24. t he A oentaineraccording toamont the irsecagingordimsg Wheraln Hiepressure panel

. é@h&[ j . @s&m-&spanel is adapted in use to

includ proﬁ%@lytc%ﬁlggﬁl at | 5n for increased pressure induced
within the container follow ng heating of a liquid

25 W Ui BodihifieCQHoRIRG fo By 6f thelprEGRtiMeaRnEaRPRekin He prbdsure panel
A container according to any of the preceding clains,

includegtawaidly prajeciingretions. panel is adapted to resist being
expanded fromthe inverted position. 18. A
contai ner according to any of the preceding claj m?‘]

26. wherfeicanteiner geeardingdo Rief thei e laims, ‘yagreingthe base furiher

includds"¥ &ubstaRfiflyt skHtARY Iocatsid Bpwarde piofdching |portRdbjoirkd adjacent to an
~_mechanical force. " 19. A container acczrdln to any of
inside berslep ptibe aresguie Ranskandflesiag AT AROtRMRI NG COBAIRgY | s of
variable width and inverts fromits w dest portion to

its narrowest portion. 19 21. A container ac ordi%? to .. .

ing portion is

27. ¢l aiAncootaingccepiing o slaka o2fh ViRl thes IRV B
adaptéd®td Tove upwardly when the pressure panel inveris.

28. A container according fo any of the preceding claims, wherein the pressure panel
is in the base.

20, A container according to any of the preceding claims, wherein the pressure panel
includes a plurality of flutes forming a conical area in the base.

30. A container according to claim 29, wherein allemnate flutes are inciined at a greater
or lesser angle refative to the longitudinal axis.

31. A container according fo claim 29 or 30, wherein the flutes are outwardly convex.

32. A container according to claim 29 or 30, wherein the flutes are inwardly concave. -
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.a lowest portion of the base to be replaced as the
structure providing a standjgng support for the
contai ner. 522. A container according to any of the
preceding clains, wherein its structure is such that
in use a top Ioad applied to the container is

33. U aRShLAGRY aﬁéé}mnbris éﬁ?%@ tﬁ@&)l%(:@&ihé cRin®frufn& if@UEhd a standing

] of the contal ner. . contal ner according to any of

ring surtdvadjngdiie arasgur@mnﬁtf,or mmmnw&ww when e prf@ﬁl&e panel is

: 'Gé?fé!&fjﬁs with a lower portion of a sidewall of the

inan mcont |ngfr3nby a decoupling or hinge structure. 24. A
cont ai ner according to any of the preceding cl ai s,

34 V‘heA%ptaH%‘? a%cﬁaﬁﬁ & cﬁgﬁ %? eln'aothlﬁ’é‘rSin&MlH@é‘i'édéssed 1nstep adjacent -

projecting port A cont al ner” according t
to an inaidg h@i‘daﬂﬂéﬂ'm deedng gna | the instensierandingiee prasswigrmanel portion and
[

eing JBGAFL At S5 b i it R3S oL prodr anct

wherein the base further 20includes a substantially

| 35. cenhr @Jar#té{lpleao CREGTINGP Y5 G @Holfﬁﬁﬁérn&c%fnb' gn dééﬁdfoﬁl‘?g structure

acen 0 an I nside bor pressure panel and
connechmmanngdjacefntaﬂlﬂmtt berder of Hi%e dlﬁ?ﬁsarﬂw@ﬁnei partion with the’ 'ﬂstep: the

decoupgl‘r}ﬁgtsﬁb&ﬁfe BroGRalr 138 gréht& dljafi‘\'mfé\'d?gnd Wpgiafd Tbnbhtﬁ‘dﬁﬂ%éﬂlrﬁent of the

ecting portron is a ted to move upwardly wh

pressurep@ngk essure panel inverts. 2' 28. A container
according to any of the preceding clains, wherein the

pressure panel is in the base. 29. A container

36.  acchragniinar @ceerglingrto cladm &Bé@i@;punéhg pasaupling\playciyrg is prlatively flat
when c?ﬁq?é@ﬁrtstmaﬁ Itl}ﬁﬂﬁlg&,gdes a plurality of flutes

mng a confcal area in the base. 30. A container
according to claim29, wherein alternate flutes are

37. : gﬁl‘k E&ﬂ?lﬁgr %g%rgﬁbe{o Blairh S5558F RN h8reire tied idéBotigling N&ructure is
relatively non—rebbed and separates the widest point of the pressure panel from the recessed

instep.

38. A container according to any of the preceding claims, wherein the pressure panel
has no strengthening ribs to restrain substantial longitudinal movement and inversion.

39. A plastic container having a base portion adapted for vacuum absorption, the
container including: an upper portion having a mouth defining an opening into the container, a
neck extending from the upper portion, a body portion extending from the neck to a base, the
base closing off an end of the container; the upper portion, the neck, the body portion and the
base cooperating to define a receptacle chamber within the container into which product can
be filled; the container including a standing ring which defines a support surface upon which
the container is supported, the base further including a central portion defined in at least part
by a pushup located on a longitudinal axis of the container and a pressure panel portion
circumscribing the pushup, the pressure panel portion defining an inwardly inclined shaped
portion when the container is fifled and sealed, the inwardly inclined shaped portion defined by
a surface which Is sloped toward the longitudinal axis of the container at an angle of mors than
about 10° relative to the support surface, the pushup and the pressure panel portion being

-moveable to accommodate vacuum forces generated within the container.
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3531. A cont ai ner according tﬁ claim?29 or 30, wher ei n

the flutes are outwardly convex. 32. A contai ner

according to claim?29 or 30, wherein the flutes are

inwardly concave. 20 33. A container according to
: any @qf .1h. edi . ' P
0. 2% Bkl BT, BRushill T rioked bR obRiSclil WAt substaniily fa
rigid glamdingliring, tenbaseninclugingba |cettyalwriniar fexibtee padios thalnfiexes from a

LS~ 0 an. 1AV itian .5 \ [.Nek :
convelx 30,8 GBiohB SiGaPas el 1o a oty it ¢ body portion pxtending
above thetbsse alip dody pottion dncludisg @ evalqodtien ayfd a heclspertion exfending above
. A he r [ Ol : _ . .
the bl BpuC " BEAP gBobIHALRE § SfpBhéIRy WhEniRGC fherein the wanston
betweenrthei siamditich sing aanduiheeceriral dexiblef partien fr peimitied pafiek,. the central

. 1035, A.cont ai , ' rt o '

Mool e S BB Rl abnbls X Gheder il 1 Tetatve to the support
surfagedjaad dird centrib Séxible poetionds cohfigiyped tos cordraphinpardiyratioohthe standing

ing 1 ‘sbeg€ 0 2Pl OSBRI o butaEE nd Y Wil Korign remane
substantallpuestsamged.panel . 1536. A contai ner according to
clai m 35 wherein the decoupling structure is

relatively flat when conpared to the | ongitudinal .
41. axi s A method 8f7causingentise ingressoooindi segtainercthaimetted com@ising:

wher ei ek i t e ivel B
e £, BUbY = SRR, 3 58 gD G gt e, n
pr essunppeapation having o opepingsietd thei container, adsdy portion extending
cont ai . | N0 : , [ ' . L
Coor 2 100785 PEL A0S DATNRL b ISR BB igng  bae, e
t o r estaad rtlasingsoffirani end lobthg containgr, the\containeradraying at least one
i nversi L I o I ' .
oo OEaflel] Ao bRl HaSlad BHABARN e fover orin,
i ncl uditiepreasure pasel geonaristng pertioy beingwutwardyfinained aban angle of
opent n%dr?&l%r”@ r%lﬁg\f@forbeélan@oﬂ ng?(tb? Ioﬂﬁqi_tﬁcﬂﬁﬂpakige
upper portion, a body portion extendi ng frof the neck
t o ab.b&eppingitee perfeiner, @sting of f an end of the
cont @i nefivi B]% ¢ hQier & ¥ f inclined
ors i 148235 tROEb R Rl d Bkt rom e
r ecept #obiion teeariovened positionte causs arisrein RrasyIrewtain the container.
product can 30 be filled; the container including a
standi ng ring which defines a support surface upon o
42. whi cA mathod@scernding toj daiguphovhasein the forp appliag totibe container is an
tarrt NG | ézﬁm \ Jortion defined in at |east part
exten‘g)d)?l?gbgfbs ugcﬁ?g!%lrdc%n a |longitudi nal axis of the
contai ner and a pressure panel portion circunscribing
43 N nm?‘dﬁ%ﬂﬁg szc?ﬁrgg'f 9?@3‘“%"31 gﬁﬁﬂ‘%’ﬁmﬁf?wh gﬁrcor'ilt a{)ner ciogl pr|s§§ an
initiater portien gnd aseqntigd pottien, theviaitiatoy porion; havingsless éepistance to pressure
di i ¥ foldir fPcdMifof Borkid 6 rbree@bplied to th
o6y S Rt B g ped 52t b PO 130t e
contaipef is gangratedbyia changedinpressere Within dheseasiainer. sur f ace,
t he pushup and the pressure panel portion being

noveabl e to acconnodate vacuum forces generated within
44. tnhe fomethasepccording to any of claims 41 to 43, wherein the rise in pressure

compensates for a reduction in pressure with the container.

45. A method according to any of claims 41 to 44, wherein the. container is filled with a
heated liquid and the liquid cools after the container is capped.



21 40. A plastic container, including: a closed base
‘connecting with a substantigly flat rigid standing
ring, the base including a central annular flexible
portion that flexes froma convex to a concave

46.  conAingethad Rovordial 40 R0yof daimsstiocta, Vherein e risg I pegesure is such

that the“r%&@ia‘?ﬁ‘g?éé&&%%ﬂﬁw PetBRhdr Res PRER Al BRSO prERiFd ON
i'ncrudi hg a wa portion and a neck portion extending
above the body portion, the neck portion including a

a7. Ul Sﬁgﬂét‘heg.ag&ﬁ'ﬁfngq? ﬁﬂ@%f @Ih%éﬁ?}&é@%@%lﬁ&&ﬁé’_ W hedslifs is such
standing ring an e central flexible portionis

that thepesuitant prbssurefwithin therpentaingr isgrepics | ambientpressure.
i ncludes a portion inclined at an angle of greater
than 10 relative to the support surface, and the
central flexible portion is configured to contract
upwar dly about the standing 10ring in response to a
vacuum generated within the container and the wal
portion remains substantially unchanged. 41. A nethod
of causing a rise in pressure in a container, the
nmet hod conprising: a. Filling a container with a
liquid, the container having a |ongitudinal axis, an
15 upper portion having an opening into the container,
a body portion extending fromthe upper portion to a
| oner portion, the | ower portion including a base, the
base dosing off an end of the container, the container
having at | east one substantially transversely
oriented pressure panel located in the | ower portion,
the pressure panel conprising a portion being
outwardly inclined at an angle of 20nore than 10
relative to a plane orthogonal to the |ongitudina
axis; b. Capping the container; and c. Applying a
force to the container to fold the pressure panel from
the inclined position to an inverted position to cause
arisein pressure within the container. 2542. A net hod
according to claim4l wherein the force applied to the
container is an externally applied nmechanical force.
43. A nethod according to claim41l or 42, wherein the
pressure panel conprises an initiator portion and a
control portion, the initiator portion having | ess
Tesi stance to pressure 30fol ding forces and providing
for folding before the control portion, and the force
applied to the container is generated by a change in
pressure within the container. 44. A nethod according
to any of clainms 41 to 43, wherein the rise in
pressure conpensates for a reduction in pressure with
t he contai ner.
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35 22 46. A nethod according to any of clains 41 to
45, wherein the rise in pressure is such that the
resultant pressure within the container is
substantial ly anbi ent pressure. 47. A nethod
according to any of clains 41,50 45, wherein the rise
in pressure is such that the resultant pressure within
the container is greater than anbi ent pressure.
ABSTRACT 5Cont ai ner Structure For Renoval of Vacuum
Pressure A hot-fill plastic container (10) has a wal

(9) extending to a | ower R r | uding a pressure
panel (11) and a base (2)..&&&&&&C (11) is

transversely oriented and has an initiator portion (1)
and control portion (5) enabling the inversion of the

anel (11) into the_10container (1) to conpensate for
Mﬁgﬂﬁg—!_mf Vacuum Pressure

A hot-fill plastic container {(10) has a wall (9) extending to a lower portion including a
pressure panel (11) and a base (2). The panei (11) is transversely oriented and has an
initiator portion (1) and control portion (5) enabling the inversion of the panel (11) into the
container (1) to compensate for pressure change.

Fig. 1
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