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1 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 oriented vacuum pressure
panel |ocated in the |ower end-wall, or base region of
round So cal | ed " hot

t he cont ai ne [

cont ai ners @%A?ﬁﬂé@TRUGTUREFORVREMQVAL
manuf act urers suppl vari ous
liquids which are f?bF @éﬁyﬁﬁﬁgﬁéﬂﬁﬁs and the
liquid product is at an el evated tenperature,
typically at or around 85 degrees C (185 degrees 15
HechhicaldialchOh #heilaventiohact ured to wit hstand the
thermal shock of holding a heated liquid, resulting
in a heat-set' plastic container. This thernmal shock

Thisainversioht relaﬁesegéﬁwélly fon4 rdadmieagtmb@ré tH# iaflow® forathe removal of
after it is introduced

filli q

Vi iesSig” TBia B ArPrecthe EEE0 m e edoBetsNarm pressure
pans ypatkdoin ticlower end@He 8 basd Rgiondf tigecortaindte | i qui d

in the container reduces, creating a vacuumw thin

the container. This |iqui d shrinkage results in

Backgroph@ssures that pull inwardly on the side and
end walls of the container. This in 25 turn leads to

deformation in the walls of plastic bottles if they

) ¢ . L . h
SE.aed 1EERE' el Bl XooB 9K S 91" BTl Mllacurerssuppy
BEE ovantaingre dob yaridus Iic&@ﬂsoﬁvhicacarenﬁilpdnletcsthg obritaihers and the liquid
Hr'oﬁﬁ&rzé at BN e%’éédlfgrglﬁ%ra\’lﬁg utghnfzgl eacté%r Pr#) B%ttﬁrg%ssc (185 degrees

reveal s many vertically oOff
fFhat all ow containers to withstand the rigors of a hot
fill procedure. Such vertically oriented vacuum panel s
enerally lie parallel to the |longitudinal axis of a
centaiper iarﬁnﬁrﬂlfmurbmﬁ\tmmﬂhgtamm ther themmal shogk a‘sfmldimg a heated Itquld

SR 4 R0 bl IHLOLEANR 1S s of ot

natmtmngetf@ bqbﬂrb hhhateﬂihﬂ@ 61 bedtingethbalimmid efygroinds tidroduced into the
(%r%%e addi ti onal vacuum conpensation. Many prior art
06765269 2

Once the liquid cools down in a capped container, however, the volume of the iiquid in the
container reduces, creating a vacuum within the container. This liquid shrinkage results 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 botties 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 aliow containers to withstand the rigors of a hot fill procedure. Such

vertically oriented vacuum panels generally lie parailel to the longifudinal 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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contai ners designed for hot-filling have various

nodi fications to their end-walls, or base regions to
allow for as much inward flexure as possible to
accommopdat e at | east sone of the vacuum pressure
generated within the container., 5 All such prior art,
however, provides for flat or inwardly inclined, or

rec ssed base ur f s. . These. have en nodi fi

SBRETREL geraTes b naBTRL RV YaTRue ToRERHoR Gt g Grnvalls, or base

aeglpmm diloa. foAss tﬂmeh bﬁmd ﬂe;ng@ s Yoesibie td AcédMembauté @t least some of

A into qﬁ i ned. position than prior

%e Y}%Wluﬂlgm?ﬁ%b%ﬂ?rf%?t@g “ﬁtﬂﬁl RgON#H®Unt or t unat el y,

however, the force generat ed under vacuumto pull

| angi t udi. nal on the ase region is only half that

f@ %‘écmggﬁgr 3?e8°‘f"?1velrh8r°t"|d§ﬁsf\r%%%5 °6|'F‘@%"F|Vyi'i‘°léﬁ‘9dt 18 Tecessed base

sarfacdsi NThesd havefwen, meaiibd qal be/ sRBtepfibrdiovas UdiiRh further inward
elts are abl% %rea t to force m)re easily _than a

@s RAHOR | AR CRAPSIOR- + AE thadase FeAiphields; idpe Tprgeqit I to a more

felihetgositionahay priidrad havind eabilind fBfce dpplisdinf erence of a

container than in the end-wall. Therefore, adequate

vacuum 15 conpensati on can only be achi eved by pl acing

Vefdrivaielyy howeest 6k wg&ne@aeelumdeweécu@m foup@at RAGit@inally on the
nferential wall area

tl ft
Besa %ﬁ%nf?é'ﬁs 0993133&5?t3°@8%68?f#%m e H?F%r% difestion #4tbg same time.

Whérbfcﬁetodémbﬁbﬂéﬁtécﬁ{ladﬂﬂuﬁﬁbm%tabﬁ to react to force more easily than a
vert | faézl ent 'Eﬁnel s, however, the 20 contai ner
gdg BE RR%rE i) atlef fﬁpmﬁaca aEg3pAYailable around the

dl‘t!ﬂm’ffeﬁehee VcﬁCHUmrfté]hé?retha'ﬁhﬂl lthelUrd-R A | NkRGeroReT bi&fliate vacuum
fromli @unlg cool ing, causes a build up of vacuum

RNBReNSAEON cafh el e Aahiaved d¥miacig vastigaliy-orianied Yagm panels over a
SubsEtiBeportion af Ry ERQIMEERHEA WAl hhe m%maﬁeert?sca@ym% of the
effectively creating a smaller container to
YBNASER ¢ the smaller 25 vol ume of contents.
However, this smaller shape is held in place by the

The nore difficult the

ener cuum force.
h sl Spbstariel SisplacRmEPt o), verfralyrarented qanls, however, the

édﬁtdh@er\mbn?durdéﬂurﬂ%ﬂ efrahdRenind tolBré®int | Gfsﬁortio'h RPNk ahm force.
anmount of vacuumis still present in th cont ai ner

and this tends to distort the overall shape unl ess a

Try fiid 8fitkagé d&h\ié%ﬂﬂérﬁQrﬁhﬁ%ooﬁh#"@bah%é’é %Ylllcij‘ée df r\‘racuum pressure.
rizontal, or transverse, orientation at | east 1/ 3

0
\Zﬁcuvﬁ'epw%% deflest fowgrd thisonagative gressutento éé’ﬁgf@iedéﬁvse"lng the vacuum

f@ﬁb@s i e&ffdRbvdificheating 4)3aNEC eoMamer %’tb%ﬁelk %an%q P?até Ghe smaller
Wﬁ_@%eve that 1t is rnpossible to provid

Vil &Sﬁ*ﬁéﬁsaHPWﬁV%:tfawﬁ"aHeaﬁhaR,eaﬁ B‘P\‘dt'B nlme by the generating

 v@BdueblceOr THRARBrd B&fcAN thé‘lsﬁﬁéure-ﬁgeco %ﬁ@ctrtﬁ\%r‘a[} ‘fﬁé‘ F‘r{o?e vacuum

very little surface area, ared sid
fajse Wik e OeRRrBEd; dn pepar, 2 Sk %tt@lr%miumt @f ‘ESEFCU!JH'EIS§IIHJI present in the

- doBdirfer aRE U9 %A to distort the overall shape unless a large, 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-wali 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. '
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3 Therefore it has becone accepted practice to only
expect partial assistance to the overall vacuum
conpensation to be generated through the base area.
Further, even if the base region could provide for
enough flexure to accommodate all |iquid shrinkage
within the container, there would be a significant

cuym f.or c resent d significant stress on th
et Rt RRocHPIES PrRSIERI Pl Bxess BT Ugkaseifiance to the overall
sradeymlcbmpeh@mon @cﬂde b@n@h@d&ﬁtou@h $iﬁe9ﬁéee0éreat F?nﬁéi’oéiréh if the base
e nuc hi cker in ma

3PP RoUR MRV £ SopER JBRURdS BroRToRPisAbla g hitage within the

@bnﬁmenltmgvdm& Betz Shwﬂ?am}fa@u@ﬁlﬁ&@%lp@s@nﬂ énd srgnitficané stress on the
T RO I KT

msenirdom tsiz:iei@ramw Weuig Oiﬁkiv%l & bed @FhcN $hidker Bhamatetial Mdtribution, be
pi cal l%rg art vacuum panel s that are

\?&??Sﬁ&%’i geard & R&Rlaced Wyshapes more compatible to
mm:héﬁiﬁéilﬂs@drﬁoMﬁM&aﬁah@ﬂeﬁiﬁ@é@d@@%téﬁ%lpl:iﬂ:Lﬂé?

commercialize plastic designs that are the sanme as

their glass bottle designs with snooth sidewalls. 15

E5r ffad re@s PP ha3s ﬁot(bcéeh\{:%'sé}ible t6 lppdvide dchtdihar\HedRnk @ plfastid that do not
%achPicﬁ ensation through the base region wth

P31 ViU p%‘ie'% dhatiz veicalyi ‘?—ﬂﬁn&ﬂj Q%éhd% Pr'idewa" Many

ﬁﬁhafa%tu@é‘rs tHage 1SR bSdrdaEld fo cotfimercichizs H&Qﬁ‘éﬁ@éi?i%’ that are the
conbi ni.n tecI‘l:(r;j:g s wel | - known and practiced in the
PG AS rg%qs| esinsivaibsmasnth sidewalsht | y i nwardly

"~ doned, and recessed base region to provide further

pgﬁﬂd povenent under vacuum pressure. However, the

QR 2 (Rilvershaims 4p Previde B dylbvagyemceniragsation through the
BafAfedi@fIWith&d feqlirifd foositiBRiny ﬁr\ﬁért"t%ily %@i@ﬁﬂegleifa%guﬁypanels on the

t he present ap li.cant to provide a viable solution
t'REC Brsﬂffﬂ ﬁlsflggpggqsiegﬁlg,y eompjning degiiicues asilldgnows and practiced
h&ﬁ@@ﬂbﬁ@fj Bﬁ\/é@@ pEVRIRE 86t a sn’%hﬂy Wdr&i?'&ibﬁieh}’arﬁd Fgcegéé%eoase region

g g l\%@ maxi m zi ng such I ons on base
ropae futiear] 'nw?r&cmpmer&ri@qeauﬁelunzmseur?e hiewsven e technique

tﬂlééi&sédie aﬁ@%&at&%&é@r@éﬁ@%ﬁ@%&ﬂe& Poridichcy! 28 not consrdered by
lgsgge% verti cally oriented vacuum panels. Silv

Rigant&e pw@e@a\g@bie &gk fodhe arodlenengt hened by
coupling it to the standing ring of the container, in
order to assjst preventing unwanted outward anenent

Igffagtnflexusy in thghage yeging s Fesagwiped foabe graateshin amerizentally flat base
r’éQi%h eshd MGHhﬁbirlibJsuéi'ﬁflét' Fbol'ti&'ns Iofl thé Béﬁ Rad bégrﬁifiéipﬁr%chéedaand found

y filled and cap container. This cou
cbﬁi w@if foyprpyige §f‘?léﬂi"t rﬁcesm GamRansatiosto ayeidalse @mploylng vertically

- drehRA0labaimbBRelE] at region. Wilst this may strengthen
“the region in order to allow nore vacuumforce to be

applied to it, the ribs conversely further reduce

dilvers dlieb'drc\lvrd’é foi“'tri'e bdda&elBf Go b8 StBRgthad BNESURIIRY B to the standing

reduce flexib
ring of the container 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 coupiing 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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35 R 300705269 4 It is believed by the present
applicant that the specific "ribbed nmethod proposed
by Silvers could only provide for approximately 35%-
of the vacuum conpensation that is required, as the
nmodi fied end-wall is not considered capable of
sufficient inward flexure to fully account for the

J eyl T Pl ot el et T et roeed by Sivers

Gouldainhepreviderfr approgingieh Sb%rs]ﬁ tEé VAR @rﬁﬂéﬁé@tﬁdﬁftﬁat is required, as
f .t
HIsEtOb e T T
ercieeruidhériogagel that rv@:mmauémctmeréfere ) fy&ohgwéuﬁteh&m% of vacuum
so reduc

TS B 7S SR it s Sl G ot ai

Térpuingr sigreiidant thickehing rof ries aidewall® aﬁhdhﬁ thid is! doenthaigase region also
t of t hot fill nt ai ner

HRA e ik o R cicHnco e Hopk Icaless HovREdaRa gegien. which i

- turheisBCdisiee the efMEiEhdyS the Mzhiuﬁhh coRffehbatioatdcaRved

incorporated herein in its entirety where appropriate.
The PCT specification backgrounds the design of

Thé phédehnt PoaitRinMeltesdth h&&:llpddh%r(ﬁéfﬁﬂhﬁ%ﬁ R a léiéve%bhh‘tant of the hot-fill
| eas anel | ora

ns whi.ch, were_aver ¢o
PR DR Ao ErL N SRR abpleaiar B PRAREI DD PR Tiamecication),
WHIth specifidationls intorpora®ii hereig irflitamiratl %ére/@mwr% ded
that had a substantially vertically folding vacuum
panel portion. Such a transversely oriented vacuum
PRaPCT specifeatioh @ackgisurwéqﬂe aBsig bf hatififl lcoR@inetLEhPiRE pRoblems with

SR AR g P Pore BT deatt AMSIIFEH Y the derign dlsciosed i the

POTtsbec;fﬂ§5fo§_pe0| fication is the inclusion of the
vacuum panel's at various positions along the
cont ainer wall. 25 A problem exists when | ocating such

i PeneCTi Sbet:’ﬂ@atbﬁda \WRhni-rigll EFRANECARO HroWdif #BY had a substantially

stabl [ it e co romsed if the panel does not
Yrsueally aTPPé@ﬁo{@HUWnP & ot Aushra trlaaﬁ\gqr%%mamey Yasuum panel

potidrD ﬁ'@h’dﬁe@ @hhigatol peftiok b#ndcé) Bbiid ?‘brﬂoﬁ %}ﬁ]!t:i"ﬂh g?ﬁégfﬁltl)ybll'easted being
fu

sur f tai ner stands on.
%TPE?J E"%?‘? lpPSRARIAS: t r ansverse panel in the base

end-wall due to the

Further described in the PCT specification is the inclusion of the vacuum 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 deflection of the sidewalls causes a shock-wave of internal

pressure that acts on the panel. In such cases improved pane! configurations are desired
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potential for shock deflection of the inverted pane
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
deflection of the sidewalls cayses a shock-wave of
internal 35 pressure that acts on the panel. In such

3070588 B ol B AL areog Reourne Giizsd et opimize for

iredisthadeoto suelgrewersmm:smwmﬁermns utilized that optim ze
for resistance to such reversion displacenent.

bjects O The Invention 5 In view of the above, it
iGbjeotxOF &k IAtentionpr ef erred enbodi ment of the
present 1nvention to provide a plastic container
structure having a transversely oriented pressure

mRvigly df thd hlSovel RYLAN BEjEES &%n%rb?éfeﬁé@ eﬁ‘b%’lh{é‘ﬁt b5Othe present invention
renoval of vacuum pressure such that there iIs

%B@M&ﬁﬁ Rizstic cRBtaneralrvttwg avinga tianskersely paertsd psgssere panel in its
IdWer t pdriorP thatr & priiee %dr AImKAE o?r\%fzﬁurrﬁeﬁregémgdéﬁnﬂ'ﬁt there is
of the present |nvent|on to provide cont al ner iC
Rdstaptiafyne (renairing foses withia dherpantaigre panel that is

decoupl ed to a degree fromthe adjoining wall such

that greater inward and | ongitudinal novenent can be
Hdmipghgher abjeqtof joge prefgrred @mbssineant of the Reesphteineentiod to provide a

esiaHbNRREL Rbs BNRNBYSSAP bribM¥E PFésQE\'etﬁ%me P Q‘%Iefceupléd to a degree

container to have a transversely orient pressur
pamelhet adieining wallvgren yhati grﬁﬁ@ee@ward and pngitudioa mbweent can be
h&eveyandi ng ring of the final container

configuration, such that a new base region is f or med

with a greater standing ring or foot print area, and

kt 2 RIrPRP BBCtRARARL p'a'e“fen@@d §M|B§8tﬁ‘i%’c & thy PP&(;%?%&%B 't Blovide for a

top | oad force appl cont ai ne
%%”ﬁ%?rcﬁod?avea H@mﬁvstﬁe%wented presaure (nenBlethab s iG‘UﬁrC&f displaced to a

ﬁﬁt‘ﬁloﬁra@fo% E@st&ﬁﬂ?ﬁdﬂ hr?)%ﬂf th@ffan‘éh@onpélﬁﬁ?%Eflqmé{t?dﬁt 50 th8t a new base

provid transversely or
Rl Ffémsarv‘éﬂh awaﬂﬁawg standing fingaerdeotpasint atae, and the pregsure panel is
dpstang Sy %t&ﬁﬂ&h%b”oé&?oré@ gﬁ’é&gt FtRScdiiSn&GO8 Icommerc:lal
portion,” such that greater renov vacuum pressure
‘i'%iﬁblﬂi@nobt ained and such that greater resistance to

outward defl ection can al so be obtained.

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

:pfessure 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 least 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

longitudinal axis, an upper portion having an opening into said container, a body portion

| extending from said upper portion to a lower portion, said lower portion including a base,
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~.nmovenent o
- tongitudinal movement o

A further and alternative object of the present
invention in all its enbodinents, all the 30 objects
to be read disjunctively, is to at |east provide the
public with a useful choice. Summary O The | nvention
According to one aspect of the _present invention there
is provided a container having a 35 |ongitudinal

g into said

er _portion havi an.openi.

BBl et BB 6B P 554 s i BB oa 1 By g at least one
;sobslttaraitmlly Qraag\l'eawy oggngsdé deﬂengsﬁEé daﬂnsa\pamombt:?t@@ in said lower portion,
i_ncl udi ng a ba ase cl os
SROHaGite ST Brioh: HRun camatle <B 1P EINGor SRaR (ogitodaly incined
Ipeaacbn toneh inserteRt pusition lid Yorhperisaneion 8 lchiamdd &iprésture induced within the

etssure panel portion located in said | ower portion,

”8’”8F essure panel portion being capable of folding
fromone longitudinally inclined position to an

i,nverted position to ensate for. a chan
preddipg o rf?iGE%roaﬁmPF 7 Ahe Reeses! inyeitan ﬁe?ont%e%rd?a&. Fipngigudinal axis
and ur bder and mGéaﬂfonbflﬁlbﬁfaﬂﬁaﬂlvttréri%V@ﬁélyQﬂleﬂte@io\VEoﬂumeﬁanel portion

R8P A0 5 el g 5 DR e, A Bted 1 use t0 ol
fromta mngutudnmy arftlingd pesitidn focarsmwéaa@@tloﬁetb d;o Hsdié for a change

nel on being. adapted iin use to

PERGr e Riry WENhe cahisder (FlGHTEo2ind Faiiage wini he container
pitti it ha® been GRPPET)SAIcR that leds ¢d1od G exdtedP 68 35/ "rf!ernal walls of said
i nduced wthin the container follow ng cooling of a
FeBANE-within the container after it has been capped,

such that |l ess force is exerted on the internal walls

ainer. 15 According to a further aspect ,

T;co[r gg B}%ﬁ.@ﬁ;@r ?‘?‘R?@h?f the, pgsg@d@\%nﬁg@ ajgataier has a longitudinal axis, a

$ioe gidliusHdna | bag¥ i diosiy of idhe WY, |sa@nébrﬂalﬁé\'3ﬁa\ﬁﬁg3§'ﬂﬁ?i@fsﬁbstantlally
one end, said contai ner having a single substant

renpvesely Quepteg asHua Papal AN arRied wBkin;the bpsk @hbi@inet to the side
wélt by B deb@u;bvﬂg r it el Hiudkee, lsdid \F&:uﬁm%nev\@bﬂtloﬁlﬁeﬁg adapted in use

deco e structure sai d_ vacuum panel

tad‘plp @ pp@tugmg inglined pasition;tg qrblpaer;qdoms#ton to compensate for a
thange bipheBalré Yhdubsd WG tIROSdHtifdt. t 0 an inverted

position to conpensate for a 20 change of pressure

i nduced within the container. Preferably in one

ReReshiyenénd B@bydifienmnhearRliuR PdneLBoriByY n‘ld?%élﬁ'dé 8 initiator section
injti ato[ section . and a control section, said

NG & SIS Seieni Sgif 'BF'BW E?Q?Q”fpéq"'q”ﬁﬂ or W'B@PS"P&? sai¢l gontrol section.
control section. 25 Preferably in one enbodi nent a

ing structure connects the pressure panel _

tce{ ‘ﬁw“vﬁ"tetﬁmh’ﬂéi'%@;ﬂ dRAoLPing simgture coinegts tge OEeSRHiedMANe! portion

vﬁ{H MeSbdl ?éﬁlSﬁlta‘ﬁH is noFedrfl ardwHiRWedIdws | BN Grdddeh fﬁ@Jard and upward
t he Pr essure panel .
the pressure panel

Preferably in one embodiment 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 fiuting structures or

'_’che like to alfow an even circumferential distribution of folding forces to provide for

increased control over foiding the panel portion from one inclined position to another and

to assist in preventing unwanted return to the original position.
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Preferably in one enbodi nent the vacuum panel portion
has no strengthening ribs to 30 restrain substantia
| ongi tundi nal novenent and inversion. Preferably in
one enbodi nent the vacuum panel portion may include
fluting structures or the like to allow an even
circunferential distribution of folding forces to

QVi for ncreased control over folding the panel
B%Pﬁér%ﬁy I SR TRECIIEH 216 T RIRG- 16 FORBIMSF HERURT aHRPOTGS provided by
taolcﬁm%l;ﬁrt bintHer esrrdlbérngdsupainiNat drdvidedr & réladdh®ent container standing
ori 8@&1 position. 300705269 7 Preferably in one
rmen

t after folding, the container standing
support is provided by a lower part of the container

si dewal | t hat, provides repl acenent cont ai ner

&C&H%\aﬂﬁ!gm ﬁﬁtbg? gspest ﬁc@ﬁﬂ@%ﬁﬁo& 8 methed pheampansaling fer a change in

tonessury entl étfhtéﬁnéf%i‘@@flﬁéd GPERERAL biNhef Bﬁecédlﬁ@%?ﬁ dafagraphs is
one of

in.a ¢ er as defined in an
pﬁ’f%vé‘ie@r ’Hd""&é‘?’b?ﬂ'g 6}5’& '%ﬂ'l‘fiesl @P’Ymgo% if‘tlé%ltq the\ah eash 8ai granel portion
& tane sancbldirstodegalryi ng a force to the or each said
panel portion to cause said folding to occur. 10
According to a further aspect of this invention there

IA%C@'EIE:VQI fded mrthet abpdct of ARlsainbErftionSHRAL N tk@ided 8Shot-fill container
Hti’lsg qﬁﬂescr bed with reference to any one of the

EHPRIRIRY, @8 hereip r?@SC%P@E,’o‘M’ﬂhF%f?fﬁac%F%ﬁPhgﬁe orfafaee REwodiments of the
asm@ymg dri@inggivent i on whi ch shoul d be considered in

all its novel aspects will 15 becone apparent from

the follow ng description. Brief Description of

Puaiérngpetts Biltke hvesttPWehigh ShORS ‘b‘ée&fnbfa@@d H'a@vﬁsorfovél aspects will
ot-fill container according to 20 one possib

RERIR ARAArEBTophieifelpeing dasciinfiont s pre- col | apsed
condition; Figure 2: shows the container of Figure 1
in its coI I apsed position; 25 Figure 3: shows the

D, col | apsi ng; Figure 4: shows
the base of Figure 2 follow ng collapsing; Figure 5:
shows an underneath view of the base of the container

of Fibigure1: 30 shewsra craskisaghitnal viewi gfua eobfill shateimet Recording to

base of Figure ]orgeé%gq?gévr\}!ﬂﬁogiﬁt%ﬁl of ﬁ'legH‘lngntYOH ﬁ'th%\ﬁpre-collapsed

the base of Figure apsi
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-fili container according to an
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35 Figure 8a: shows a cross-sectional view of a

hot-fill container according to an 300705269 8

alternative enbodi nent of the invention inits

pre-col | apsed condition; Figure 8b: shows a

cross-sectional view of the confainer shown in Figures

8b 5 and 9 through line CGC Figure 9: shows an

underneath view of the base of the contajner of .

Figures 8a and & er&ﬁté"eFieﬁﬁ?oé"”thb@ff dhe 1B¥Ntigpsinn ds 1 gre-collapsed
Fi gure 10: shows cendifig#ss-sectional view of the

container shown in Fig 9 through |line D-D Figures

1lla-d: show cross-sectional views of the container

accor (Higngretgh: an shdbwes BRsbéectifaPEAEWRIA theddontdifer shown in Figures 8b
i nvention incor poa(zbl ng a (l;)vusher to 15 provide panel

fol ding Figures R340t dss-sectional views of

the container according to a further alternative

enbodiyent of the invention incorporating a pusher to )
provi @E—%&#@ f o%‘?%afzen%r@%ﬁt@ view: of{R® Rase Rothg FeBtaer of Figures
an al ternative eghafd BBahd Plgutd1$0 barsRIddagsindef or e

col | apsing; Figure 14: shows the base of Figure 13

during the initial stages of collapsing; 25 Figures

15a- bFiqlrewosi desiind &' &168s-SaGibhANdbw Voree &ntdiM&t shown in Fig 9
contal ner shown in Fi 8] 9 including outwardly

proj ecting flutifpPuBdneydre 15¢c: shows an under neat h
vi ew of the base of the container of Figures 15a and

15b with dot;ed contour section |lines through Iines
E-E EMLEL&' ag; 31oMe Ciosg-sestinas viewseof plbet sutaipere@cerding to an

the base of the gRAALELRLINTE G 8% indentbRandorporating a pusher to

300705269 _ _
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
© 9including outwardly projecting fluting;

FEigure 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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9 Figures 1l6a: shows a side view of a container of
Figure 16¢c according to an alternative enbodi nent
including inwardly projecting fluting through Line
[-1; 5 Figure 16b: shows a cross-sectional view of the
base of the container of Figurg 16c through Line J-J;
Fi gure 16c¢: shows an underneath view of the base of

the c talnr of Fiqgure 16a d16b with _dott .

cont odnalieiieas shoyfarse Ug & 587 aingr of 5'aliny The Apoording o an
Fi gure 16d: Showaltanaexeslttmﬁddnﬁeml encl@ding hiewBeie projecting  fluting
t he contai ner of  Fi gur.es 6a-c; 15 Figures 17a-d:

show si de, side BE &E"eld? l/ end per spective and end

views respectively of the cont ai ner of Fi gures 15.

Ele? g:) ﬁ 182 Gg. dsgr:])f\l/yyv S\S}_Ijl gq%gS*SQ% g%‘fﬁ%@ Pf\ﬁ?S\é’g?s%PP t?.ﬁé:ontamer of Figure

cont ai ner of Fi gtgethroigh Lidgd U] ed Description O
Preferred Enbodi nents The foll ow ng description of
preferred enbodi nents is nerely exenplary in nature,

and i Figurs 186: vvasmdwstmdmrmth gmoﬂth@gbw%é%ant@fner of Figures
| SCUSSse a ov

its application

acconmodat e vacu 3@@ A&‘H@dc%"& q”ﬁéeﬁtfmt'm?s through lines G-G
contents within agd hegt set container, containers have
typically been provided with a series of vacuum

panel s around their sidewalls and an optimnized base

por t i Biyurdhedy acshomsRapelspedtivt GidW of hedtadkYor the dorithifer of Figures
base deforns up\/\ﬁ dly, under the influence of the

vacuum f or ces %%30 prevents unwanted distortion

el sewhere in the container. However, the container is

still subjected to internal vacuum force. The panels

and base nerely provide a suitably resistant

st r uCEigueeigAd-85sholh @idef Qidee perpBctiR! &ndepbbadtivet &/ end views
structure the nore vacuum force w | be present.

Addi tional |y, erf@SRREHYSY ebthercapiaineref E/‘S'érﬁéﬁﬁpanel s

when hol ding the containers. 35 300705269

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 exempiary 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 sidewails 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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- Iiudingly away fre

10 Typically at a bottling plant the containers wll
be filled with a hot liquid and then capped before
bei ng subjected to a cold water spray resulting in the
formati on of a vacuumw thin the contai ner which the
container structure needs to bg,able to cope with. The
present invention relates to hot-fill containers and

ORI S5 BBt it SFgiioonT e YRE bilha et and then capped

Hefee abing\mbjmb t@ ae:atde.Watdesprgw resufti®g 4o MedBeindtiod ¥ a vacuum within

952, Pieb e PRRB the RahtaliBr BRuiiE TarcRdC Pestild Thooka with. The present

m:mamt fﬁteesto \Mm{t-ﬁh cmmuirvérs)il‘si@ ramtts@tmqhampmidby for the substantial
| ST O conta nentil one

FerBoipr sBepfrl kB oAl TRtes o glows dueh Brester design

dreatie redd lighte sieghtind) ap@orhmres st thieyr M/&fodlongéﬁ é%ﬂ’eqmrement for the

0 hot - cont ai ner  of t
S Bh B R o RHL O RGeS BRICh Gt WP eF anically distort the
aoatalhneansver sel y orlented vacuum panel between the
| oner portion of 15 the side wall and the inwardly
domed base region. In this position the container has

pe Onerﬁba,@d bBbéve, ardiBahePCISspdtfichinee vamslisQitopdsalkSfo hot-fili container
garro in.di arretfgr a d does not allow for a good

&\ erqeﬁﬁ Py Additionally, there is
preferably provided a decoupling structure that

vi des hi n oi.n o the cture_of the vacuum
B “GePoRe P Wk oftiet Y582 S fegoh W Postionea an
ﬁltltwuﬂilyl rneluib"doa/ncﬂﬁ@sfv@fse@ drisheRf vdcal@epaitel bonakh Yk lb%ler portion of

anel than woul d_occur if

nt 20, of the vacuum
RegR el 2t e dmtipbidiomsd tasedpalend) IMaeskay foe contaiger has poor
étebm@xmaﬁae as e baselregidn hRnd A8O6W lin BRinfetérigidudées not allow for a
s adjacent the sjdewal | al | owi t he opposite
G50 B PR TEE SUBRAT Rl B o pEAerebly gded & decoupling
$tmctUrﬁttlﬁHt ovitiéna Hige AN e Rindiuve anthelibalis! Yanel BRA the lower

LI' tructure therefore provides for increased
ﬂ@ qlvj ti B% oYRling jshpeturg BPvigss {qr@nlarg@r ragerR) longitudinal movement

ofrihé eacreh ﬁ@‘\éﬁﬂﬁﬁtwnﬂfld béur FARE bafid) rv&ds%ué’l@d to the side wall by way of
previ ous out war dl y

t udi
TR ﬁgﬁlﬂﬁg %Sr'%ﬁ'dyeeﬂfa i %ww@gpﬁﬁ@tum SOPENBAciaserbihg sidewall,

allowirgdihg dm’aloﬂtd vidle toP tfhd)BeSAUMiRY @ﬂﬁct@f‘édadj@c}%f @d ¥%n initiator portion to
relatlvetoc{helnltlal hase position. | ower

Serg e 2nd Hewardly, o heydeeeuplita pistgRdherpe erayifesrgr increased

c@ﬁ@&rdnnuﬁﬂﬁﬂ miatorDbéﬁhBﬁl BidwWingGhdrEAsedt Hfév@tﬁéﬁt BP"tﬁé ®8nel portion
is.tran atedlon udi nal |y upward and into
8T?ePreV5’é‘3'tyh‘é‘tW§Wé4 instiad Bwtm ggabling the panel

pomw l@' fBldoiRelatdBy R SlvE o HRE cOREPEP hAD gpﬁﬁfdﬂPFél’étﬁe 3b ltAWhitial base
cuum panel to now form part of t'he container

p,ggg!gn P ,hleag\ﬁer sitpwallje Jaeraione 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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has at |east two inportant advantages. 35 Firstly, by
provi di ng the vacuum panel so as to formpart of the
base after folding, a nechanical force can now be
provi ded i nmedi atel y agai nst the panel in order to
apply 300705269 11 inverting {orce This all ows nuch
greater control over the actlon whi ch may for exanple
chanlcal usher whi ch woul d engag

eR B RSEo s B TAL $TRalef SIBIA P thh &SRS RSy for example
deagmlied bysa &hédh&ﬁlchn pusHRs eohidR ShEld %ﬁbbg@‘%tﬁ%et dHtainer base in

L at or rtio 5 S ondly, the transverse
Tiehe e, 8T R PG Flavis FETapEoRsPrpgonS for the intator

perevied from view as |t is forced froman outward

position to an inward position. This nmeans that there

are no visible design features being inposed on the
Seporidy) @tid irdmsvefsely@rietedevasalihn finel B @ffesRRlyddnilettl removed from
or der Lo mcqiggorate vacuum coggensatl on. I'f required

Vigw, a5 | lisgorc? %ﬁ\rbqut\ggrdpqﬂsttqoa g invwasd gpg@or\,\,aﬂ' hisgpeans that there

bhaen@ vsﬁwegum@atwwbgﬁgl Inﬁpm%n%esﬁé;mswa{ of the side wall of the
egtures a container could, if requir

d
F pINeLNPrge tPé%?"ﬂa\%[Pie YAcHY ‘@Gﬂﬂeﬁﬁ?ﬂ,ﬂ” lm%l.rrﬁgtth%ﬁogﬁ the major

portibhef e sid Walb6f thietgrésn® invBRtiohPsM hdve R &rmr!arre&th?es and the
t.ai ner q;;\fter the panel is inverted, any e3|%
SoniRerceayich duieBWTaR rniseia, 3 Aeanal et aPriingr. Altematively, as there

wiNttRQittle of @9@00% ramamm@ Ilf'l eieCemtdimiiftel he déh@ﬁé mverted any design
hot-fill package Such a manoeuvre all for

o $harecan d}OH’ngf P"H&e@ oW’H?é’”B SR Y intagyity al@aéﬁp\facﬁgm forces found in
5ﬁ-|é|u|¢dt1ﬂm@aa{ggggdes for the panel to becone displ aced
longitudinally so that there is no contact between
any part of the panel or upwardly domed base portion

Bidt at ensRtA Gllowss Wdrfé‘%d@%lté?ﬁng%ﬁé %‘Ci:lengbtéingg ' fFhe decoupling
t hen érow ded bg the | ower sidewall T medi ately

St AovidRs @6 dhsi prN9l do hecameudieniagagy ioRgitudinglly gai tﬁahgwere is no

@fnﬁﬁt BEWRRA NG| paPV6H thé PRNEINYEH Ay B He8 baRE SoHRICRh the contact
is possible to allowthe initiator portion to

%Ur'iféP% Helpw. s fivestaiioing, g ge dhar rrevidach Ry rtbe Ipwer siggwall immediately

éﬁa@nadhb@%o?,ﬁg sfri@i@ased vol une di spl acenent during
i nversion and increased resistance to any 25

reversion back to the original position. Referring to

F%eﬁ%ﬁhﬂﬁy b%t&[@ﬂtrﬁg&er"fh& HHvBrtthg SRR arklfol@, H’fls possible to

exa onI , |agrannat|c Cross sectlion
aﬂpwﬁﬁe %ﬁ"t’é‘B}ﬁtpﬁftﬁé o phare ke saPesiger anglgtas|tke coniiod po@on This allows

for increased volume displacement during inversion and increased resistance to any

reversion back to the original position.

- Referring to the accompanying drawings, Figure 1 shows, by way of example only, and in

a diagrammatic cross sectional view, a container in the form of a bottle. This is
referenced generally by arrow 10 with a typical neck portion 12 and a side wall 9
extending to a lower portion of the side wall 11 and an underneath base portion 2.

The container 10 will typically be blow moulded from any suitable plastics material but

- typically this will be polyethylene 'terephthalate (PET).

The base 2 is shown provided with a plurality of reinforcing ribs 3 so as to form the typical
“champagne” base although this is merely by way of example only.
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referenced generally by arrow 10 with a typical neck
portion 12 and a side wall 9 30 extending to a | ower
portion of the side wall 11 and an underneath base
portion 2. The container 10 will typically be bl ow
noul ded from any suitable plastjcs material but
typically this will be polyethylene terephthal ate
(PET). 35 The base 2 is shown provided with a
plurality of reinforcing ribs 3 so as to formthe

tiy Pigued 1 thedbﬁemﬁall perEien a tiretObpdrites sk ﬁf@ﬁsﬁiré’ p&N&l, is shown in

f I 00705269 12 In Fi
5 Pl a5 Jeta 19 o 2wy E6rtop B, passd gbove the evel o the
[botiers bf the[1Ri88 12, which BHEMINg the stdriiingirel tedpp@iti fdr @ik Sdhtainer 10.
that a ring or annular portion 6 is p03|t| oned above
the level of the bottomof the base 2 which is

froFigurg? trreelomemde A&l boAGN o |§ dRGA havingd fwdéohﬁwardly so that the ring
cont ai ner e | ower_side

BEANUA TR CCischRPiadon iy vt Rk VP aiaie GP0h ohthe base 2 and is

forMihg thé né\ﬁ}l%tdrﬁﬁngpﬂfgtdr%[]ﬁ&rt for PRJohisfizedobel ow the
I evel of the bottomof the base 2 and is formng the

new standing ring or support for the container 10. 10

Te AR5 i$1ts GdRURInGC Ghd Bk REI b@@éeiﬁﬁar\h’culbré\b ?@r‘és 3 and 4, immediately
rt| arI | n Fi gur es and ate acent

Bflacsn! Pasm &fe me e and)stpe oafﬁqeﬁ%,?eq@d decoupling

Qtrudt&ﬁ@elssmah@l&dséiﬁ@Qbﬁiémt@ﬂ]y flatt AeH-FibbeRl régioni Whi&ﬂi‘ bﬁeﬁ@l‘éﬁ‘ng enables
substantlgéd | at, non-ribbed region, which after
1 ASR PoRiRELA £ eMeqiively SOmplsialy SaPpsarovisin Q@tw@wof the container

sedRb&lecihi IRhe SRIAD eRIanotHa Rohfifur&int 96 Bk t§ébﬁup[mg structure 13 are
contai ner and above the |line A-A Many ot her

SOMHONFGY BPWRMSE for the decoupling structure 13 are 15
envi si oned, however. Referring now particularly to

gi re 5, the base 2 with its strengthening ribs 3 is
RIGTNY vy Paindaty Eﬂ/F'ﬂH@ pdhe basarniithits skpagtaening ribs 3 is shown

$Urpunbiste byVed bétioan Bnddler FMiBH & oftheWidd i8Il 9 B3d A& Bnnular structure
%om portion 11 is shown in this particular
E?rb be Retiem porton, 1 his showndn dhiagricolar gatoeriment agaving an initiator

|§d?f dSﬁS 1pﬁrhtch01forﬁ1@q:ﬁp|ol‘ Qﬁé'cﬁﬂaﬁng‘ BVEFNérﬁH@; §§&Fo'n0ﬂh|ch yields to a
tudi nal I'y-directed col | apsi

'PW’E‘Q*”@@F@'F@%@'?%‘FQ 3 farce Hefoaeathearsgﬁ ofdhe polfa@mgrgg folding section.

BRCHdseI is sHéen PRYRIed Mtﬁwﬁtﬁ@?ﬁd&f Qé{’éedﬁélnd’i‘hdbhhg{‘ﬂ\.b}ﬁch will be the first

i cal base standing rin ,
SRRE PSTRIIOE Te-ponisinar i@ PlB oA Ve s folchna pasel

i nversion of the foI di ng panel. 25 Associated with the

~initiator portion is a control portion 5 which in

Q%pgla@ﬁltyg@, tﬁ@ﬂﬁglt:qtgr Rertiopy il ds 3 tcepipplypoging Swhichve this ggibodiment is a
&8 istedpyVHotdd Mbdring §sctish whicRINR gt Eiﬁ’:’[ﬁ‘dH@efrcﬁmHe%ﬁgﬁjsed state.

state. 'Formng the outer perinmeter of the bottom

~portion 11 of the side wall 9 is shown the side

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. It is preferable to ensure an angle is set above 10 degrees at
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wal | standing ring or annular portion 6 which

follow ng collapsing of the panel 11 will 30 provide
t he new contai ner support. To allow for increased
evacuation of vacuumit wll be appreciated that it is
preferable to provide a steep,angle to the control
portl on 5 of the pressure panel 11 As shown in

AR S JhReP BAFon ook B ahedmenk S Rader sngle of perhaps a

de@teeﬁeg#eteslfssphafme&bhteoltpﬁrtﬂﬁsure an angle is set
above 10 degrees at 300705269 13 |east. The
initiator portion 1 may in this enbodi nrent have a

I B;sway ofanghplepit wJIEbé‘I aprecibied|iff sthehOhsl pgicta s id |ﬁﬁ§'te‘dhﬂrrnechanlcal

08 g??ﬁ%gngh\hﬁﬁ dergs nytaﬂme%xéﬁléqngfatﬂ‘gtslslqwb*et%at peﬁgwded to it. If the
menhalmmbl pértiom Bm SeIStoOND dégraws it wgnfleme? aqsanan@udn@é equivalent to
ed to i

e at, is,do e th rovi
P apféwt? Bhek'heth felgors Pa%%jfﬂ%@% Inigegyate amount of
mamund eompembn rhangefilled tor@alrent Théreford it e prefable M8 provide much
w angle it has been found to provide an
[ ﬁ%’f@ %-anount of vacuum conpensation in a
hot - f| | l'ed container. Therefore it is preferable to

vi.de h steepe n 10 Referring to Figures
e 1 Fols b BB Lol b3 w0RaRIed (8 Hersopapl porion 5 may be
protitlliy @st t'6 bepyutvardly [ﬁbltnled|Hy)’ap‘éaﬁixwﬁéte@%&%&g‘ﬁ@fsﬁédﬁhW|ll then provide an
B}r\lfgl(ﬁlfcgw: ﬁnq?%@%?ép ag GX|5]§6$€%(§§§@§QOFWE lnxtlattoreport;on may in this
apgmpls ibetdledagreds. degrees. The initiator portion may in

this exanple be 20 degrees. 15 Referring to Figures
8a and 8b, where the sane reference nuneral s have been

R&&;ﬂrmg/\ffbe F@uaerspsa) Rl EHE whSrd) KR RHS n¥ferdrice rﬁm%?fé(lb 9@9@ theen used
i bl e enpo inents of this invention

in
Y" grte £t P £ 3SoPreMaysipelt i eovrRgns Bat &y PPﬁ‘-é'?eﬂFﬁquT‘e“ts of this
PRektionrthd fitiade ghrisroviyg Ee r@%ﬁﬁgﬂré@‘sb Yha cERFYI ipBHBHS 8 would provide

on| ar about t he base 20 The initiator
f%bf C %ﬁﬂ”?%ecoé'@ﬁ{ ?rﬁf" aBB‘Httth%Ha? #f the enbodi ment
of the preceding figures wll now be at a common
ng| suc at they forma uniformy inclined panel
WP%@FPF POHMEWJ the GPRiyQl PEFtiop & 4f; t%embﬁwe@t of the peeceding figures
willnfowgbé el at ébnﬁ?h@r\’ladglet Bechahaptel beaat uri @ﬁhl?ﬁﬁ’é!lﬁ@d phRel portion.
i,nversi.on, h. t hat al though jt shares the Sane

_ 'aﬂ‘ﬁ%‘fe&r'”@ﬁpé lgprtlgg i may etilbe Gpnfigyrad tgrprovide the area of least resistance

to inversion, 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 intd 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 set 19 and regions of lesser angular set 18, may provide
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25 18, it still provides an initial area of collapse
or inversion. In this enbodinent, initiator portion 1
causes the pressure panel 11 to begin inversion from
the wi dest dianmeter adjacent the decoupling structure
13 In this enbodi ment the container side walls 9 are
‘glass-like' in construction in that there 30 are no

grglpfgelfl enrarlsergrl?[&r\} 11 ?rgyg%% 8 E@e %rangl 3 ?gsﬁqr%egryf prosrdes increased
rreqstanmdtd @veisidnsdfans pahel, Hed aaﬁo@fe%awmmbﬁsﬁ ¥érées when in the
Addll_ttl onahl{ however, structures nay be added to the

bk Egl P%i ons of the vacuum panel 11 in order to

add further control over the inversion process For

| e he copic tion of the vacuum

%@gﬁ@ i &Igb‘lé"‘c? ﬁﬁ"r% af"r? 3% 89 FRYES L domeardly A t“{aéd'y Pr@ec"”g flutes
Brgsion. 8a and 9 especially, 35 panel portions that

are convex outwardly, and evenly distributed around

the central axis create regions of greater angul ar

mhcés.% an thwapdly erectell ﬂtﬁﬁgerrraagemlaﬁt& &8lalded enW8i¥ned, in addition to

OVI @y gﬂezgtgg ?F é(sga{%\é@rd yéjl@%{e& e p r;_t é%lvregégnce to initial inverting
fdtfeéﬁasep‘ied R iirfdréuded réslsthRYEoSie08rting bb&l@orﬁt&@@lﬁe oﬁ@ﬁalgmsrtron. In
di strj buti of forces when in the inverte

re eﬁ}?n {1
Wey Uiy ShRs Pty e SameqTpRer £5 4158 & AEPVentdhe panel being forced
badkveut 10rthd @uwralg livclined \p@grddw mﬁ@u@wtfbmn@é wicvemerf fom the first

S WA ) Bosblon @A udecilyaeined rostien « S inyardly or ouarcly

divdcied ﬂdlt)és @ pegjéctieng FurcBSn ab Mpanélincretseans @&cé |rét§l.@r§d to invert the
toinitial inverting

I
E%nf‘zr Ed‘" %ﬁghgra%g’g gt thedpaghapical 3cgop évelﬁd.tﬁ@v;?atcthe panel will be

Sufficiér tbhﬂreﬂfdnﬂé Eﬁ;lr nB%fEr'ehgtﬂEned Bahdll BndVdhehIRY rR&MBMRal action is
as ribs to prevent the

panel
E@“W&gfﬂaﬁ do-girenataanes nangly TarexaBRia it girapg;fyas; Willpe very resistant to
R8st thderigirdl beuitidrof tHal ddeifirer YeedrBpped SrashobieRy i r st
outwardly inclined position to the inwardly inclined
position. Such inwardly or outwardly directed flutes
Réfeﬂfr@] tgqitiguaeas 16#? (‘aTnUOI@?gHS cbh&aﬁretd? dp%?cﬁﬁmardrﬁ pfdfiRg flutes are
uire 0 inyer e panel

gr“eéheapel?}wrh%{testﬁieanﬁ*elé i iigwe @&trlbwaaa@;rthlwowavﬂv through two
droseEdctibhe rerpel W I 1 be sufficient to overcone any _
ri b-strengthened panel, and when the nechani cal action
is renoved the rib-strengthened panel, for exanple by

FirthePembbdhRbts dMndriske ér%rytl utr@z?r'rgfB&Htcoh@averé%\de&o%\/&f‘ﬂﬁtgs are also
the orr%rlnal position.if the container is dropped or

iRl 'Q@"W@?Ffﬁ@“@‘@nm'@ures 16a-d and 18a-d,
concave or upwardly inwardly projecting flutes are
the contour lines G and H of Figure 16¢C

p |ﬂrqvﬁgmbathm¢@t ahisBow cBigHtey tigrd (iam ceniginer 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 to use as a vacuum container for example, as shown in

Figure 11d.

In such an embodiment as shown in Figures 12a-d, foliowing 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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cross-sectional reliefs. Further enbodi nents
conprising arrays utilizing both concave and convex
flutes are also 25 intended within the scope of the
invention. In the enbodi nent as shown in Figures
lla-d, the container may be blg¥/nnulded with the
pressure panel 20 in the inwardly or upwardly inclined

HRS {eaggn g3 qiq'?er g ?ag%g %gﬁgggtfofgpeé%ﬂ%ﬁgiéar% {ﬂé’%:pgq Egrich or the like, in
|mrdero’nbufoezé the ridmeblaq Hrobrhan rtﬁmkarﬁﬁghamedrpbsftraﬁ G8Gn inwardly inclined

SRUDLP ¥ R ol SRS RBL s SRS pyerion o

pantiddeould be revovgl 4, in@enas h@mmmmford:_rbig %d%rcécl dThe facuum within the

an. enbodi nt as_shown s 12a
f°§ﬁ{5mr hsgferfr?é’e Prfhwvsﬁrﬂmc%mﬁr 9%@3 q%esees i@ in prgssure. Such a
aisd it lpeessare mﬁuc&d ﬁbduatrﬁpreswréwmr gnbieAYpreBSurd 3¢ Wbbhed or even a
ottle, a force could be inposed on

%“qry&%'i“}ﬁ%%?gﬁ‘éfﬁ 'SZ?PP'%?)’@H as by neans of a nechani cal
pusher 22 or 300705269 15 the creation of sone

tlve nmove of the bottle pas ative to a
o be) BrBRE Hat % 2 R MBI o (v Inveritn 4 panel may be
frrveﬂedmnotltemmalﬂnyr mcbmnmd F@ﬁei i 128-d Qn agrdbNM@r loVide a panel to
incli 9@ (g ” |¥ n&tlon wher eby the bottle
SReRgam %Iem%fr‘s pisg syfh gs fstfsun peRstelreaonang th ¢ lse| In ‘Such a way
2 puel rdrlllrbeou‘ dﬁmﬁﬁégamst thE @fitoal prebslie g e&rﬁﬁﬁﬁn@ﬂ?{en be capable of
reduced :ﬁgﬁ[ gm wthin the 5 @gegéar ner i s renov
3%‘:‘%'?{8%3%%@8 GHHIB19 YaruUpiREe gspe Waer, theipgesiichcools down.
pressure Such a rise in pressure reduces vacuum

ssure nt i ent ressure is reached or even

511‘9’?39 %?FE‘?'\)@PS%@ e TN 28 HPEGEY Inctingg pesitiag Figures 11a to

aftprteca a:‘o&mtrvbﬂ;ﬂy urn:haed ok e ﬁr‘ea&wwtr:@ureﬁ hea-d, except that the
|nvent|q<ﬂnthe p rgaa/ % inverted in the mann

WREVH" T3 SBYGUP ST YR P reree ' Bsisad prayided e intemal pressure
efthe pomtdatse | nt er nal force such as is found in
pasteurization and the like. In such a way the panel

will provide relief against the internal pressure

RefaeingtRAinodiglres 122 dGopin Deasceh thﬁQﬁQﬁ@Bﬂﬁtsidﬁgofttﬁ@foldmg portion
%Oer bt L n v%ig_' um gor cgggener ated when t product
4] S §{9% WRL S\paghe eoriaipaitq ﬂw Malobabriry g the @ide wall

deaabmmnﬁbtmdtmarl foArQEbsRRSthb A8 thtﬁhhlé??fo tdad feeser{h&hy replicate
i nclined position as shown in Figure

al@gssjcogggegd?th%ﬁrﬁs 'BA¥redrechani cal action is not

provi ded. The force is instead provided by the

4{6‘ ternal pressure of the contents. 20 Referri ngvagal n

EGopgty RPRISUIRD stryctyres ipn the hottemeppriiomef e side waHl varsi shewn in the
detompenyiny draing®'i i be appreciated that alternative structures could be

provided. For example a plurality of folding portions could be incorporated about the base

' 2 in an 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.
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20 in the bottomof 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 glass container if
this was required. 25 Al though,particular structures
for the bott om portion of the S|de wal | 9 are shown |n

IF? é‘ %\r&g)aghﬂgpﬁthg\gr U ||8$/%ﬁ€onper5€r g% rec tl.g'g% fa%d 14, it can

&bepieenahatt the afiddst Ipditiogs BOrdf itite pregourehabel 1 ’ﬂ fk ﬁmfeﬂt &fMier than the

FREBlrel B50SRE 1 o Dt erdee (R o 5P CEPBRSAEEL 18 Rgmind to liow

dor mlnngemtanabamd sn; oﬂ,&ovprdi\?mfor tigke pavidl i1n do begim nﬁ\}éﬁmg where it has

0 f the artlcul ref erence
HBRaRr glaffoitr 55 e Maytowdl Setlano tnasare dndfis chge the portion
cBéocﬁupé IpageIsWhicbtm r!ﬁléf@ deih aforé Yigdind \iode thel @ntrb&xis of the container

B8 dhac R B o RSP ement  upwar ds

into the contalner fO||OMAng |nverS|on. 35 300705269

iﬁ’be’ @'\B rt her enbodi ne of t Br esent | nveétctéH

t &t HeferRgomng qesgy 'é’E EReP %S 4N F2Ae t gpegificncomponents or

iritegers ot thé dmmhtu@ro mtawﬁQ&nBQmOéqdnh@erﬁé s é@cl‘péaﬁil/aléﬂts are herein
inyert narr ower portlons 31.

'"r‘f?étpoﬁﬁt%q a?)g 'Véqe’rl%ﬁgtggél?:onst ructed with this in

mnd, to allom1 for thinner material and so on, to

EQOVI e for t aneé 11 to E gln i nvertin wher it
i Grertionrhan ogrkt dPScriaRd A WAY Oh EXARPIPGRlKY with reference to
pmﬁbl@embﬁﬂm’cé‘mﬁs perel, . it ||srto tb'él dhdersicod et PREFiLABNs 3P irﬁfnrovements
anel y set nore distant fromt

t he

E‘@htbgeﬂ"a%%( irerels thhgutc%eéﬁtna drom [he360pg ob HisJgvesttion as defmed in the
popendedi claiimg.0 act as the initiator portion. Were in
the foregoing description, reference has been nade to
speci fic conmponents or- 10 integers of the invention
havi ng known equi val ents then such equivalents are
herein incorporated as if individually set forth.

Al t hough this invention has been descri bed by way of
exanple and with reference to possible enbodi nents
thereof, it is to be understood that nodifications or
inprovenents 15 may be made thereto without departing

- fromthe scope of the invention as defined in the

appended clalns 300705269 17

300705269




10

15

120

25 .

30

35

CLAIMs: 1. A container having a |ongitudinal axis, an
upper portion having an opening into said container,
a body portion extending fromsaid upper portion to a
| ower portion, 5 said lower portion including a base,
sai d base closing off an end of,said container, said
contai ner having at |east one substantially

tL,a rsely oriented pressure panel located in said
ﬁgﬂgimgbrtion, sai d pressure panel conprising a
portion being outwardly inclined at an angle of nore

than rﬁl ative to a plane orthogonal to said
Iongi %'Fe%ltl?‘éngaﬁdowuamak 84954 UpRRTaPOTid hgving an opening into

capablsgidafonfaited] Body Mﬂldd"&dé@:ﬁd"ﬁém RER Lfb%f' ﬁdrﬁ&h {c% RBer portion,

|nverteg OSItIOﬂ to conpensate for a change

pr essGPE IOWHRAERD MFvAing athage csaid Baseeslosing oﬁxaa &he &f paig container,
accor daiﬁgcdr@alﬁérahévlﬂg aWIEHs?'oHetdqu%s@HﬂéI@ ﬂr%s@@r‘é@?e&le’ﬁ% pressure
and 450. 15 3. Aconta| ner as claimed in claim

cl aj nPQHE'J&*FéFE‘é# IR saish leweyr Rastiar: said Aregsurespangl apmprisinga portion being
resi sbuthairdlg iriiRangesh bh@adr %ré '?P{a?{ 1 ®0reRftivd tté Qrbfarﬂar orfhogonal to

contalng as clajned in aw)é precedi ng
wher eFH@ depfuginasaxis and 53 mreﬁwfe lpaegi kaing ﬁana%ﬁ @T'r folding from the

por ti paliridCpaditRANbr inPeHdd Pebitiohtlotbdnienk At Gbr Q%Eh%wof pressure
20 providing for folding before said control portio
5. A Pguted Within e coniainfEd in claim 4, wherein said
initiator portion and said control portion are
gut wardly inclined at substantially the sanme angle. 25
A 2 6REINGERCGRiding 1a glaiee 1.vhereln teanairisdietvasni 3° and 45°.

control portion has a nore acute angle than the
|n|t| ator portion relative to the |ongitudinal axis of

e COrfeRfanRg" am glaingek eriain Heof giaim 4, ovhareint $aith pressure panel is
Causeéda‘bt?édjto(?@é]&r&ymd@d’phhm ﬁ‘&n ‘tlﬂevlﬁ{lért sftiofx further
inwardly into the container. cont al ner as
claimed in claim®6, wherein the |ncI i nati on angl e of
4 he cOrbhliner KR! Ebipibd ® ARL VERR BRcaGH Ac?arﬁlgdwhgrpem said pressure
i ncli natl on angle of the i'nitiator por?l oniIs
| eastPaDg! [ncdklesgan iniiaan apriep and @l eoniisd pioﬁmanwa@f ingtlagor portion

- pr ecqfbnding ket omin ‘Méﬁfr@?éﬁd%@ht%l%ﬁ%ﬁ“re 35 panel

provi des conpensa ion of vacuum pressure induced, in
use, within the container follow ng cooling of a
great ed chiiaifl alicldr t
e g contdl acacl‘.ahhé‘c’i fi‘ﬁlgﬁﬁ)ﬁ %Q%F er@éeﬁﬁﬁltlétbr E&%o#%ﬂa said control
substpa’ﬁtqnaﬁrﬁyumr%mbmﬁqﬁtéybsmetlallmﬂmaj@ammengie

. 6. A container as claimed in claim 4 wherein said control portion has a more acute

angle than the initiator portion relative to the longitudinal axis of the container and
wherein the initiator portion causes said control portion to invert and flex further
inwardly into the container.

7. A container as claimed in claim 8, wherein the inclination angle of the control
portion is between 30° and 45° and the inclination angie of the initiator portion is at
least 10° less.

8. A container as claimed in any of the preceding claims, wherein said pressure
panel provides compensation of vacuum pressure induced, in use, within the

container following cooling of a heated liquid within the container after it has been
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container. 9. A container as clainmed in any of the
precedi ng clainms, wherein said pressure 5 panel is
adapted in use to invert under an externally applied
mechani cal force. 10. A container as claimed in any of
t he preceding clains, wherein id pressure panel is
| ocated i mmedi ately adj acent sard base. 10 11. A

cont ai per._as_claj in any. of the precedi ng cl ai s, .
ehor oiAka oo ab BT e SIS rbBiRaRaIS G MaR Spfesure inside the
wi dt h can@inenverts fromits w dest portion to its
narrowest portion. 12. A container as clained in any
of the preceding clains, wherein inversion of said 15
I@r. essur epquailnlei a_sajtmmsd Sgi?ygasmet;?eéﬁﬁgaghirrf, whetrei_n said pressure

ongi tudi na i nt 0 sai ortion. . A contai ner
no"Sl RARHGE pidntedinis 30 fveR branatainall Sppliedgcrancal force.
pressure panel causes said |ower portion of said body

rtiqn_ tq replace.said base rtion in providing a .

SPanahe BaPBoRt FRIPSH He 26T A Grecesing: alans, agteraln feid pressure
as cl paneids lovated ahmedidtely s @inbsdid Bagd.r uct ure is such

that in use a top l|oad applied to the container is

transferred from said base to a portion of a Si d_evvall
dfl. tha contdinemas clafthed In afly GPNh@iphededmy Slhiteg Btherdin 33M pressure

of the_precedin | ai 5, .wherein said pressure panel

s coRfIRPAROR o allpbls wiha Ang diverts fropy tsavidet qupiang fts namowest
or hi pgéostructure. 16. A container as clainmed in any

of the preceding clains, wherein said pressure panel

i ncl udes outwardly projecting portions. 30 17. A

¢ant aAnehtairter GsadlaiRediif aAPYf Be preBedif® SRS dvidr&h THversion of said
wherein said Bressure .panel includes inwardly _

pr oj eREFTHIC paPelicaHEes spid basedg fetrch longifudingliyiinta gaidpogy portion.

of the preceding clains, wherein said pressure 35

anel .is adapted {n use to renpve vacuum i nduced, in
[Ke, AEopRNGt R SIARFS 4 Gy 1 WASTRIA (BYRVIEN (G SRt Pressure panel

vacuugausesaiidsiowdP péRA6S s bdly pOrteRNtodicRRite &%id base portion in
cl ai med .in_an oJ, the precedi ng cl ai ns, wherein said
pr essQfP‘é‘d'ngén%?” g PURPPU YT AORBINEF- base.

14. A container as claimed in claim 13, wherein its structure is such that in use a top
load applied to the container is transferred from said base to a portion of a sidewall

_ of the container.

15. A container as claimed in any of the preceding claims, wherein said pressure
panel is connected with said lower portion by a decoupling or hinge structure.

_1 6.. A container as claimed in any of the preceding claims, wherein said pressure

- panel includes outwardly projecting portions.

| 17. A container as claimed in any of the preceding claims, wherein said pressure

panel includes inwardly projecting portions.
18. A container as claimed in any of the preceding claims, wherein said pressure

- panel is adapted in use to remove vacuum induced, in use, in the container such
that substantially no vacuum remains.

300705269




10

15

20

25

30

35

5 21. A container as clained in any of the preceding

clains, having a single said transversely oriented

pressure panel located in said | ower portion. 22. A

container as claimed in any of the preceding clains,

wherein said pressure panel iggadapted in use to

provi de conpensation for |nternal pressure induced 10

within the container followi ng heating of a liquid

within said container after it has been capped. 23. A

@t aimeontamec laai atached rin cArgyi oh B2, prateeiirgj olathes, dvhersin said pressure

press raﬁeiqgmghlgg?f da‘f%ed in use to subsequently

provi de Conp 75§ educed pressure induced
W|th|n the 15 container follow ng coollng of sald

P P G ARRCH, RRLER AR Bty 4, P o e s
cont aﬂnaesveréhdy orfertexhprabsiee pasel tdoatagteid shid Iewer poktidnhe

preceding clains, in which the pressure panel '

includes a plurality of flutes formng a conical area

28. t hé berdainer2@s 2miméd dorhgi ofethe é}:ﬁe@édﬁigﬂﬂdinisﬂ viHePéis&fl pressure

|nV\/n rnate flutes are incl at_a. greater .

o p80s1 % RBRRRHID ais8, B p BViER A insgr o o i ipRCpespure induced
A conwahlnethe asntaingr feidwing ledatingnoP 4 figuidolvigHimsal, cdnfainer after it has
whi ch %\ge fl ut es are outwardly 25 convex. 27. A
contaP rf’c%@e faimed in claim24 or claim25 in which
the flutes are inwardly concave. 30 28. A contai ner

in any.of ,th and further .
231 B RBae? o8 Meite, It el 25 SWhetieln 81 Aiassyt pad iy affapted in use
panel tof anbqumugh prgvice rcbmp@nsa;tah b kdduged \M’@%uteh fhduced within the
press ver

It A
Cont abERNEL RlpuPa oo of $th g Wk (6F CRRsd container, such that
I ncl uidssfpree isexess®on tHadhtemal walloél sagpdtntdigeran i nsi de
border of said standing ring, said instep surroundi ng
the K 300705269 jg 1z 20 pressure panel and being

24.spl Acentaimeghe blamémhmmmthéomb@éd’wg cléih%nmamhlarﬁ)ﬂ%f pressure panel

border of the Pﬁ-h? L@Fﬁ?& Qcont ah E

cl ai nBEUASS 2P P ”P'f'%@lcof”ﬁ 12%R Rghe ?%‘cessed

i nstep

25. A container as claimed in claim 24 in which alternate flutes are inclined at a
greater or lesser angle relative to the longitudinal axis.

26. A container as claimed in claim 24 or claim 25, in which the flutes are outwardly
convex. ' o

27. A container as claimed in claim 24 or claim 25 in which the flutes are inwardly

concave.
28. A container as claimed in any of the preceding claims, and further including a
standing ring surrounding said pressure panel for providing container stablllty

when the pressure panel is in an inverted position.

29. A container as claimed in Claim 28, and further including a recessed instep
adjacent to an inside border of said standing ring, said instep surrounding the
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5 adj acent to an inside border of said standing ring,
and a decoupling structure connecting an adjacent

wi dest border of the pressure panel portion with said
i nstep, said decoupling structure providing for
greater inward and upward | ongjtudi nal novenent of
the pressure panel. 10 31. A container as clained in

et at ey P Had R A RRERLRS bMerihEh Solanestnan an ueper

axi s. HBBderAfthemressumpmlcl ained in claim30 or claim

31, wherein said decoupling structure is relatively
non-ri bbed, and separates the w dest point of the 15
H0essuy eorgainel as cammedirdciaiec 28 swd funisdrepclud@iy afrecessed instep

cont ai_ner recedi,ng.cl a ,

wher o el AL obBef el saRind R e scegP etgructure
tor esbmaaotmg; abstiﬂ:centahldéstrtgirdaudif el pr&ﬁwrérﬁlhel paftibn with said
i nver

changiﬂsl?ernb e §a?°gpl!qgja[}g%uq3 PRy ﬁpng 05%?53?%@?’"3"‘5 and upward
accor thnggudioal amyenfent bicthe pesedien@anel ai N, i n which

said method includes applying a force to the or each

said pressure panel to cause said folding to occur.
25 36 cBeAT&536laimed in claim 30, wherein said decoupling structure is

relatively flat when compared to the longitudinal axis.

32. A container as claimed in claim 30 or claim 31, wherein said decoup[ing.
structure is relatively non-ribbed, and separates the widest point of the
pressure panel from said recessed instep.

33. A container as claimed in any of the preceding claims, whereby the pressure
panel has no strengthening ribs to restrain substantial longitudinal movement
and inversion.

34. A method of compensating for a change in pressure induced within a
container according to any of the preceding claims, in which said method
includes applying a force to the or each said pressure panel to cause said
folding to occur.

300705269




