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SYSTEM AND METHOD FOR PRESSURIZING A
PLASTIC CONTAINER

CROSS-REFERENCE TO RELATED APPLICATION

[0001] This application claims the benefit of U.S. Provisional Application No.
61/151,363, filed February 10, 2009.

TECHNICAL FIELD
[0002] The present invention relates to a system and method for pressurizing a plastic
container.
BACKGROUND
[0003] With light-weighting initiatives creating thinner container walls, manufacturers

have attempted to alleviate associated problems with container strength reductions. Thin walled
plastic containers can be prone to deforming or “ovalization,” and may not be suitable for
vending purposes as the force from such a drop can cause container rupture. Also, over a period
of time, thin-walled containers with liquid contents can lose a fraction of their contents more
rapidly than comparatively thicker-walled containers, which can lead to increased internal

vacuum and deformation.

[0004] Thin walled plastic containers can be used for many purposes, including being
filled with “hot” or “cold” contents. With “hot-fill” packages, containers are commonly filled
with a heated or “hot” liquid product and capped while the product contents remain at an
elevated temperature. As the product contents cool, the associated reduction in the volume of the
contents can create a vacuum pressure within the container — i.e., an internal pressure that is less
than the surrounding atmospheric pressure. If the container is comprised of a molded plastic,

portions of the container walls may distort inwardly as the contents cool.
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have attenpted to alleviate associated problens with container strength
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met hod for “providing a thin-walled plastic contai’ner are also discl osed.
BRI EF cDESGREPT CONvEFeEidEy ORAM (d@ortion of the base portion of said container.

Embodiments of a method for providing a thin-walled plastic container are also disclosed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0007] Embodiments of the disclosure will now be described, by way of example, with

reference to the accompanying drawings, wherein:

[0008] FIG. 1 is a perspective view representation of an embodiment of a system for

pressurizing a container;



[ 0007] Enbodi nents of the disclosure will now be described, by way of
exanple, with reference to the acconpanyi ng drawi ngs, wherein: [0008]FIG 1
IS a perswoechivmm@3azew representati on of an enbodi ment ofPCa/usysOLISHOI
pressurizing a container; W) 2010/093602PCT/ US2010/ 023568 [0009]FIG 2a is
a general representation of a portion of an actuator that may used in
connection with systens according to an enbodi nent, the hol di ng/ securing
portion of the actuator shown in a first position; [00010]FIG 2b is a
general representation of a portion of an actuator that may used in
connection with systenms according to an enbodi nent, the hol di ng/ securing
porti dA0@9] t he F&@t Lats dreeaprlePraseratiicfidPqsben of wcu[mow]rmyease@ s a

gener ab, i &RbE IR bR aor@Re ACEHANBSdiREnd BR HoYRFe/AdHTS bakRH of theF! C5. 22

actuator shown in a first position;

[00010] FIG. 2b is a general representation of a portion of an actuator that may used in
connection with systems according to an embodiment, the holding/securing portion of the

actuator shown in a second position;

[00011] FIG. 3 is a general representation of an actuator of the type illustrated in FIGS. 2a

and 2b shown holding/securing a plastic container;

[00012] FIG. 4 is a general representation of a base unit according to an embodiment of the

disclosure;

[00013] FIGS. 5a through Sc generally illustrate process stages associated with a system in

accordance with an embodiment of the disclosure;

[00014] FIG. 6 generally illustrates a side elevation view of a plastic container of the type

that may be used in connection with embodiments of the disclosure;

[00015] FIG. 7 is a bottom plan view of a container base portion according to an

embodiment of the disclosure;

[00016] FIG. 8a is a side view outline of a container base portion according to an

embodiment of the disclosure, shown prior to incurring internal vacuum pressure;

[00017] FIG. 8b is a side view outline of a container base portion according to an

embodiment of the disclosure, shown after the effect of internal vacuum pressure;

[00018] FIG. 9A is a chart generally illustrating temperature and pressure profiles

associated with a process in accordance with an embodiment of the disclosure;

[00019] FIG. 9B is a chart generally illustrating temperature and pressure profiles

associated with a process in accordance with another embodiment of the disclosure;



and 2b shown hol di ng/ securing a plastic container; [00012]FIG 4 is a
general representation of a base unit according to an enbodi nent of the

di scl osurwQ 2p00O3RFI GS. 5a through 5c¢ general ly ill ust PaTASpr0nessss st ages
associated wth a systemin accordance with an enbodi ment of the

di scl osure; [00014]FIG 6 generally illustrates a side elevation view of a
pl astic container of the type that may be used in connection with

enbodi ments of the disclosure; [00015]FIG 7 is a bottom plan view of a
cont ai ner base portion according to an enbodi nent of the disclosure;
[00016]FIG_ 8a is a side view outline of a container base portion according
to an [QAON nedtlGot0 isHerent stavakien vewsh ansmbeligient of 3 fstAn fA Presyuedingp

VaCUU%H{aﬁl%§,Ur e;
[00021] FIG. 11 is a top view of the system illustrated in FIG. 10;

[00022] FIG. 12 is a sectional view of the system illustrated in FIG. 10, viewed in the

direction of section 12-12;
[00023] FIG. 13 is a side elevation view of the system illustrated in FIG. 10;

[00024] FIG. 14 is a perspective assembly/exploded view of an embodiment of a system;

and

[00025] FIG. 15 is a perspective assembly/exploded view of the embodiment of a system

shown in FIG. 14, shown from a different direction.
DETAILED DESCRIPTION

[00026] Reference will now be made in detail to embodiments of the present disclosure,
examples of which are described herein and illustrated in the accompanying drawings. While the
invention will be described in conjunction with embodiments, it will be understood that they are
not intended to limit the invention to these embodiments. On the contrary, the invention is
intended to cover alternatives, modifications and equivalents, which may be included within the

spirit and scope of the invention as defined by the appended claims.

[00027] FIG. 1 generally illustrates a pressurizing system 10 in accordance with an
embodiment of the present invention. The system 10 includes an upper component, or actuator
20, and a lower component, or base unit 30. The actuator 20 may include a holding/securing
member 40 for holding and/or securing a portion of a container 50, and the base unit 30 may
include principal heating surface 32 and a centering formation 60 that may, for example, take the
form of a centering pin. Embodiments of the system and the methods disclosed herein may be
employed in connection with various types of plastic containers, including thin-walled plastic

containers. Such “thin-walled” plastic containers may include, for example, containers with wall



[00017]FIG 8b is a side view outline of a container base portion according
to an enbodi nrent of the disclosure, shown after the effect of interna
vacuum preex0rod93qo@0018] FI G 9A is a chart generally il Pastusae10/0g3568
tenperature and pressure profiles associated with a process in accordance
wi th an enbodi nent of the disclosure; [00019]FIG 9B is a chart generally
illustrating tenperature and pressure profiles associated with a process in
accordance wi th another enbodi ment of the disclosure; WO

2010/ 093602PCT/ US2010/ 023568 [00020]FIG 10 is a front elevation view of an

enbodi nent of a systemfor pressurizing a container; [00021]FIG_ 11 is a
top vitkigknspsasHeons ylaqué fiopt ahest P AL ey i(gbomf 6724409 mil) to about 0.31 mm (12.20472

mil), or less, and would include containers with walls within a subset range of from about 0.17

mm (6.692913 mil) to about 0.26 mm (10.23622 mil) thick.

[00028] In embodiments of the invention, the actuator 20 may move in at least one direction
(e.g., linearly up-and-down) and may be controlled by various known power-control
configurations. By way of example, without limitation, movement associated with the actuator
20 may be pneumatically controlled, hydraulically controlled, servo controlled, and/or controlled
by an electric motor or drive system. As generally shown in FIG. 1, and additionally illustrated
in FIGS. 2a, 2b, and 3, the actuator may include a holding/securing member 40. The
holding/securing member 40 may, for example, be in the form of an open-faced (e.g., “C”-
shaped) formation that is configured to hold and/or secure a portion of a container — such as an

upper/neck portion of a container.

[00029] Moreover, as generally illustrated in the embodiments shown in FIGS. 2a and 2b,
the holding/securing member 40 may be provided in different configurations and, if desired to
facilitate its holding/securing function, may be controllably translated or moved relative to an
associated actuator body, generally designated 70. In an embodiment, the holding/securing
member 40 may be movable (e.g., back and forth) along at least one direction relative to the
actuator body 70. For example, without limitation, the holding/securing member 40 is generally
shown in FIG. 2a in a first (e.g., comparatively “retracted”) position, and is shown in FIG. 2ain a
second (e.g., comparatively “extended”) position. Such “retracted” positioning may be beneficial
or desirable for holding/securing during processing, while such comparatively “extended”

positioning may be beneficial for acquiring or releasing a container.

[00030] As generally illustrated in FIG. 3, in embodiments, the actuator 20 may be
configured such that a holding/securing member 40 is configured to retain and/or support a
support flange 80 of an upper portion of container 50. Further as generally illustrated in FIG. 3,
the holding/securing member 40 may be integral or formed in a unitary manner with the actuator
body 70; the holding/securing member 40 may be configured to slide underneath a support

flange 80; and/or a closure 90 associated with the container 50 may, upon being retained and/or



[00022]FIG 12 is a sectional view of the systemillustrated in FIG 10,
viewed in the direction of section 12-12; [00023]FIG 13 is a side

el evat i orwoi2ew/Beéokhe systemillustrated in FIG 10; [O0@024JSE01@0235481 s a
per spective assenbl y/ expl oded vi ew of an enbodi nent of a system and

[ 00025]FIG 15 is a perspective assenbl y/expl oded vi ew of the enbodi nent of
a systemshown in FIG 14, shown froma different direction. DETAILED
DESCRI PTI ON [ 00026] Ref erence will now be made in detail to enbodi nents of
the present disclosure, exanples of which are described herein and
illustrated in the acconpanying drawi ngs. \Wile the invention wll be
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contrary, the rnvention is inten 0 cover alternatives, nodifications
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st R R nRiodnneht, it Dhe 8D Thay inefha2S SONENE Borimation 88 1n an
embodiment, the centering formation 60 may be adjustable — e.g., in a vertical direction — with
respect to the base unit 30. By way of example, without limitation, the centering formation 60
may be spring-loaded or otherwise outwardly biased in a vertical direction such that when a base
of a container comes into contact with the centering formation 60, the centering formation 60
will adjust (i.e., provide a measure of “give” toward the base unit 30) while remaining in contact
with the base of the container. In an embodiment, the centering formation may be configured to,
among other things, operatively engage a portion of the base of a container (e.g., a container base
dome) to prevent or reduce the amount of horizontal movement or sway associated with the
container. Moreover, for some embodiments, the head or tip 62 of the centering formation 60
may be configured to interface for a more rigid or firm engagement with a portion of the base of

an associated container.

[00032] As generally shown in FIG. 4, an insert 110 may be included with the base unit 30.
An insert 110 can, be optionally included, for example, to configure the associated system to
accommodate containers with different vertical lengths. If desired, the insert can be firmly, yet
removably connected to the base unit 30, such as for example via one or more screw holes 112.
In an embodiment, at least a portion of the insert 110 can be configured to provide (e.g., conduct)
energy or heat provided from the base unit 30 to a base portion of a container — for instance via
portions of surface 114. In embodiments of the system 10, the energy or heat may be

electrically-derived heat or may comprise other forms of conductive-type energy or heat.

[00033] FIG. 6 generally depicts an embodiment of a plastic container 50 that might, for
example, be accommodated by an embodiment of the system 10. The plastic container 50
includes a base portion 52, such as that generally illustrated in FIG. 7. However, it is noted that
the present invention is not limited to the illustrated embodiment, and various other base

configurations may be employed with the invention. As generally illustrated, and without



enbodi mrent of the present invention. The system 10 incl udes an upper
conponent, or actuator 20, and a | ower conponent, or base unit 30. The

act uat or 0 208p09868¢| ude a hol di ng/ securi ng nenber 40 forChalSdéngy23sngl/ or
securing a portion of a container 50, and the base unit 30 may include
principal heating surface 32 and a centering formation 60 that may, for
exanpl e, take the formof a centering pin. Enbodinents of the system and

t he net hods di scl osed herein may be enployed in connection with various
types of plastic containers, including thin-walled plastic containers. Such
"thin-wal |l ed" plastic containers may include, for exanple, containers with

val | lipptapionothe 93E@EpHen Uspey 0rcbEissegnnHpeRipesE surfrdecrh thysan be comfi stsesit
0.12 t 4. ' 204 i , and
woul NGRS REHERORPSb by b PRO] fycdl. THE bE BRIty al P RS

0. 17 romt{8.p68RM1ISS, which hay mblmdé a@o2ed preletile® B&i2idn mMihgludinp chase pABQRE]ih n
enbodi nent s of-%he,invention, Lhe actyator 20 may nove.in %ﬁ Ie%sg one
di r ectPBRFCHR It VAFiARRFINY CRILPIhTRIBIH)DasHEP sty BRIteDntt FolqtesthByhg aRicous
knoun (AR AR borSRAP ANk R ForE¥a I offer BARRDR, suuhtiaori;s whyBrtation,
nmovenent associated wth the actuator 20 may be pneumatically controll ed,
hydr agkamoplel strcaomlreinf@dingsemvatioonhd.r ol | ed, and/ or controlled by an

el ectric notor or drive system As generally shown in FIG 1, and

AR e e By e

exanplagid 86Ethé BadeiRrii @ b Pinchidle @RRMsitids §€ridht Or portibn {SheRMYdebionsred i20) t hat
is configured to hold and/or secure a portion of a container - such as an
upper /baeden plesy aninglar spppericoreed freand tho gemoy ppitieswér Thaganséipsrsgpment or

illustr j ' i.n_Fl 2 :

ol di g1 iRt fe RRRAL GRS LRIk o PRon e fLR 2 ind B s ops ot ong,
i f desndredlekidbld @dhldriiah eednichtdal pdirtigissled U FIG o8 o genetallllusiais hsideomdw ol | abl y
transl ated or noved relative to an associ at ed actuator,body,ﬁﬁgperally

desi grRAtlEY of @.COPRINGRDIRIPOET Wt ACCPHE &1BI128iCHYICS Bet Y ' HagBer iRy seiFnbe
movablig (& gtainep,as%wﬁqsﬁof wj]h@am\'f}k ﬂﬂgrnglt Ya!c @5lorQQGred Fg@p H el SlyafihyQdsO the
y /0. e, t the ho

act uat or bo For “exanp out limtation, i ngfsecuring
menberthelfhse pogenealfiey irshoimg annntei@l v&auimnprasshier, such(tBatghe illnstmped atvessedny

"retracted") positign, and is sh in FIG 2a in a second (e.q,
conpargitpatRER Mo Be SPE RN (crdh e rists setate) OSPORG P AR be
benef iy Shdesli@Yr&stiRr hol di ng/ securing during processing, while such
conparatively "extended" positioning may be beneficial for acquiring or

rel easing a container. [00030]As generally illustrated in FIG 3, in
enbodi[ﬂg&&ﬂ, t Harzigg agaipto BIG. fain aecrabndimguiy atdeast & poxtivatof shetsiselbpig/gecur i ng

nmber. i f. .ed..t i / fl 2 f
reroety 3 ML AR ANEARG ERRBRLS A AUPRTEh BB 3

t he h@lbétiong/os eWakdgortiBArbe bf 4 QontaiyieDS). | BY 8@y aF exdmlorthecordicandisuirfads ¥
manner wi th the actuator body 70; the hol di ng/securing menber 40 may be

conf i giteehsr that of 1 brseumder Mssiti BACOPP6ELhT bash gertsn > 2 dhoroniies o8urdy B
assoCicghReL v ld\ubPf S8R ek B TRY paltRPY pBRIND: S AL AR pBRY Riween

annular support surface 54 and a central portion 56. In an embodiment, the aforementioned
contacting surface of the base unit (or insert) may be in contact with a substantial portion of a
flexible or inversion segment or portion (e.g., 124 in FIGS. 8a and 8b). The system thus permits

the controllable application of energy or heat to a select portion or portions of base portion 52.

[00036] A method or process associated with an embodiment of the invention is generally
represented in FIGS. 5a through Sc. As generally illustrated in FIG. 5a, an actuator including a

holding/securing member 40 may acquire a container 50 having a base portion 52. At this stage



WO 2010/ 093602PCT/ US2010/ 023568 supported by the hol di ng/ securi ng nenber,
at sone point thereafter be in (or may be urged into) contact with a | ower
surface IO 20fo/mb@2act uat or body 70. [00031] FI G 4 generaltius2éibloessss at es an

enbodi ment of a base unit 30. As shown in the illustrated enbodi nent, the
base unit 30 may include a centering formation 60. In an enbodi nent, the
centering formation 60 may be adjustable - e.g., in a vertical direction -

with respect to the base unit 30. By way of exanple, without [imtation,
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i ncludes a base rtion 52, such as that generally illustrated in FIG 7.
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enpl oyed with the invention. As generally illustrated, and wthout WO

2010/ cep6Q2PCTYiUs2ed @i R BE8inhizmgtoa réduningtthedis@se: thatrthe oontdidentsage SAcl ude an
annul ar ort surface 54 that can be, configured to support,.a astic
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centrabgueedtion 56, which may include a donmed or el evated portion -

i ncluding those provided in connection with various conventional container

base designs. Further, it is noted that the base portion 52 may optionally
i ncl ud@o or Mohewpan Fornsciemwith theyerahqdiment idyseiateddn HHy. Sayheorctusieinil e,

str uCt[ﬁgﬁkoéeeédﬁfta(?ﬁ&iSIGQO\tvgﬂquﬁé Bz?s@%nﬁ%O and a centering formation 60. The base portion
52 of the container 50 eventually will contact and/or engage the centering formation 60, which
may be configured to retract (or provide a measure of “give” until the base portion 52 comes into
operative communication/contact with the base unit 30 and/or insert 110 (to the extent that an

insert is provided).

[00038] As generally illustrated in FIG. Sc, portions of the container 50 may be moved into
operative contact or communication with the actuator 20 and the base unit 30 and/or insert 110.
The actuator 20 may exert a measure of downward pressure or force on a portion of the container

50 (e.g., closure 90) and at least a portion of the base portion 52 of the container may come into

8-



[ 00034] As generally illustrated in the enbodi nent of a base portion 52
shown in FIGS. 8a and 8b, the base portion may include a transition segnent
or porti omoQgevms@bkl y desi gnated 120) between the annul acTAlsppo/e3sstir f ace
54 and the central portion 56. The transition segnent or portion 120 nay,

as generally illustrated, include one or nore steps 122, and may i ncl ude
one or nore flexible or inversion segnents or portions 124. FIG 8a
generally illustrates a side view outline of a container base portion 52

according to an enbodi nent providing hot-filled contents to the container,
shown prior to incurring internal vacuum pressure. FIG 8b %gnerally
i |1 ustcphgisvithha condystiyropartion oszeiemad the base ppit 4 agdyor pwat 449 hagBuum
press . t il r i i i .port | as
roved iaRdFip oo ehfteiol e, B BF e BUBLRLOR HER T <R bl GhBBiahatol™,
of t haticagubouR0OSE us gpplicd GOZHIhE base wigt F@ithe tantdihés bade portioadi2 ebadi nment ,
at least a portjion of the base unit, or insert 110 (if an insert is
utili Fawpdineay (pECEas atii_rwah%tf@ame@tth%ﬁ_ tt PHEGR MY PEYALS #1700 € ect
por ti ops, e defag HESEr MObhIPbrd 5. PhOHIL 3hiN8H npl-apBY MaYioQhe EXAIRLE, the
conducting surface - whether that of a base unit of I'nsert - that contacts
t he bdse foorbown 68 sefondhend dort sineermtsiments be abowtfanguyeaahdtoo lesaipfiley ener gy
or heat to | or_.a part. of rtion or segnent . di sposed,pet we annul ar
supportar Pheudsit shantiecunly RORBPIAGHP BEYn oL OB Rath AR
af or enesd NpRethoaPNSREIunag fsibé fRseN OTwithsutdRStER! donfcdimioanfédt) witky be in
contact with a substantial portion of a flexible or inversion segment or
por t i axamiralky. applyebopnl 2 e@ndgorem$S80Y): Srkk tapypresmerfiorss par. rinosg PHer
contrql.l abl e pligation of ener or._heat.to select portion.or portions
o badunBorErdR R 268 nENEh Ue B ikl BELE FhpBRCLIER 8 R
embodiagwreil a@helF;hﬁaﬁeﬂh@B&de@ﬂori: $i gUPAE & hddodiepd PRSI BEmoRy, hdGPallher thdbaegh
5c. As‘ﬁeneral y illustrated in FIG 5a, an actuator includin% a
hol di ngllseviienthpotie RBEr bagh) wdyecaeqlly iecrease sprtanAeIengthn Vg gysiEnbEge porti on
52. A i / by [ t he
cont aPRer g R o R n S p R o IR R e
t enpercat be eorftradied at adjestsd sepathtdty boin2ddioks (@bbi@atians98n Bmbddinentd dof oie Some
enbodi.ments at an el evated tenperature fromat |least 170 F to_1 (77 C
to 82 1@)@}1}10%56 tord C&ﬂﬁt“&?er?éﬁoqq‘géf{ Bl Hesear e asacdly  bsted e%F&egS,q 1 osur o
90) h%ﬁ'roﬁg?ﬂc ARPbE 8o tol HEhGRALRIS E1d MYy PR TN REbIdR, & l%graﬁﬁ the tifle f OT
exanpl e, Tor sofre enbodi irents between about 70 F (21.1 C and about 120 F
(49 O)in vandh thebasetpearonePoadhereottandyeiOne encaltat wiB®Qhd-b{s2 1@)t 3Qradd@bouert 120 F
(49 O, mhiqp ngﬁtresult in ju?t a slight container deformation. It is
not ed 'LA&AY REAS M HPGP6FP R 1e58eas of "I east resistance,” portions of the
sidewal | of the container may distort (e.g., be pulled or sucked inwardly)
in regpo039 to A e gb@lsraM@QMaﬁﬁg?Weﬁﬁu@%ﬁ@gire@hﬁ“g pidfilés thivengped i ng of the
contents of the container 50. The container 50 may then be noved into
posi t iagtpcigiadnvitied peasesstip agcidanse ythta 3ot-Aifld cobadiarant gf the prasentdaveadion The
illust m j .nval vi t he.. f an j ; ich
ray DATARE TLEF oy Tl o B ple M B A B S Bine B A DEGHD o o
provi did fabatmayh) ordeshese] brgatfod ab@itiagnthéspherid presdudsef, torieka@ple, 970.056
enbodi nents of the system the vertical distance (or travel spacingé}r

50

bet wedfPH REHT Biler HRYE RotaensAt gnelly ieidied g B Bis ogptager iax beditied i

and t i J y(tHaF AT

B S A e e S S T S S e p
st r ok dorcypimenmiarslimrents bay dapbaoytesd. °Q ¢176 SFnotAe dr albvatt theystaxi off segmientgCowhich
reduci ng the di stance that .the container base 52 nust.ta travel to contact
o encBRPE b HEET i PoRgt e JeRertt R e VLB LL Ui AP educed.

[ 0003%]3&%&9@1\&8 bkHinGANEEGED Sb1ol(B ot e SIMBAHINRAE a Cbdiut At dr bdld bhiw), Sb,
the actuator 20 may nove contai ner 50 toward the base unit 30 and a

cent eifigthe tampperatore BOppiTh&olate cpampicopbmP 80 fC hed dore abawes050 (8¢ &hxinal |y

will contact and/or en e the centering formtion 60. .which nay be

cont i gUPAaTatREies b BOPoRR A G GE s Shtdtt SRTROERoBT wilithe MeffB G ore
portion 52 cones into operative conmunication/contact wwth the base unit 30
and/or insert 110 (to the extent that an insert is provided).

- 9.



[ 00038] As generally illustrated in FIG 5c, portions of the container 50
may be noved into operative contact or communi cation with the actuator 20
and t he baeeowiote030 and/ or insert 110. The actuat or 20PEEUSRXOML3588 Measur e
of downward pressure or force on a portion of the container 50 (e.g.,
closure 90) and at |east a portion of the base portion 52 of the container
may cone into WD 2010/ 093602PCT/ US2010/ 023568 contact with a conductive
portion or region of the base unit 30 and/or insert 110 that is configured
to conduct energy or heat. In an enbodi ment, a heat or energy with a
tenperature of at |east about 200 F is applied fromthe base unit 30 to the
cont aibserming Segabyet anshprogucingaryin tesid yasEhtWith e Pessaypl for arranrif tdiorRing
limtation, ' 11 Vi 0 ect

ar oa o "EyhaopRCiRRA - BB LR K, B 2t ARPMEsil e bk SR

cont aitieillub@sed éraboditment is hotvardunsiesabos,2580d77 ). are abohedinrdntie f or about
one second oy less, The actuator 20 may, faor exanpl pply. a downward top
pr essPBIAGEr basg RPHisEt I@Grtﬁfgw 4bq pligationsas PGSSHI o e 90 ChBATE tor ce
(845 NhnndMibh okt thd ervﬁbtu's@ ResctDEE sﬁf@ﬂd iTHe Bt Wbl boBRREHR & d s @P B{té{rnglb_o ut

125 pounds-force (556 N). "Such top pressure/force nmay, anong other things,
hel p tpoesstralypikimgentitint Emoalentpofessarsien’atod farregampleeatiud 2. 1 19 robart(B22pent ai ner

back into ce, as || as he Bke t base re rigid.(due to

nesocil Bulkhashid ittt innatdl cout EnepaadRasn ekshrfondt o push

back) c8REindeRemay hyt leMet8IHS t6 A AiNBhchSHERAEE 1.invheths YadeaiBriidisAPsovi des a
measure of controll able dowmmward pressure and application of energy and/or

heat taheut poan Foéhequntspisl Hegihsde nepalige ¢raboapaHad@l mbar (133 psar Mowgpver, due

conmbi nat.i ons. .l n, enbodi nents.of the invention he total .cycle timne.
assoctat B et RUHRPL AR Byl el Ry e Bt P B PRy B Bg Mlfissgn s

may beldséototadmedphbiic ﬁ&@ﬁﬁl@lSfoaﬂﬁhnﬂ@yﬁnb@,&HHt@@pél@tlfr@ﬂfay?eﬁ@(IB diSop QIthbS$&)

and the tinme in which the base portion 52 of the container 50 is in contact
with tREMBlgs® heaw thsoeadiey %frabIOHE bt 1C 1004 iy bydhaintgrmalinressuis voHde®ai®ond or

| ess. ¢f: . I rat.|

oot IFED YRR A EDL o BRREO B 0% hbon 35 3T B VTR BN B AL BRI

" hot - funhual enbedierenl cafditideg -poesent muok endll hareafers FIGNIB indhhdés a@Aart Tur ni ng
to the cha]rrlt, at point A a plastic conéfei ner is delivered to a fill, site.
The figFPerally Blugiing GmPeIARY G ARCGEPTCHUTSRIOGSs A YT a5t9resheith & PREssidr e of
for exampligce Wi fetheMPRAbodidftnfoat dystéhhONg the segment general ly
identified as B, the container nay be filled with contents at an el evated
tenperature and then nay be seal ed/ capped (the maxi num tenperature for sone
enbodi[AePdQ] mayFlGel GpenstalBOlIGHalRa FygsuriAing eystebd(tin advordsnee witbfangtbgent C,
whi ch beagin.just after the ex_of e tepperature associated wth

ot -1 PAERG Of i Fhesdh il atiE A8 heFermal) ot IR Sh A B o BRRE S mlre. .

i N cornegid DRwsk témpore@t ok BgsetuaBel Tk ac@htbr Datiy, indtudda hbigidepRP@iRt ur e
dropping from for exanple, about 80 C (176 F) to about 30 C (86 F) in five
to si xnambpirtedordioldiag gnd/ghiecuideg # pertion of agpeiplen?@ Hiay 1d dlvégps adoRwiew t he
i nt er naly, o, ?t%&b'{h%wn%?@lﬁf 093602PCT/ US2010/ 023568 becom ng negative, and
pr oduci ng an L nternal vacuum with the pressure, for exanple, dropping to
at or about 786.002 nmbar (11.4 psi) (near point D). Around that pressure,

t he t 46p@4Ht ur &#1Goi2 pheidek b usdtioatledee wb dai syt 0sshoow imFdGND, and stvowt 25C

(77 F). At aor out int E..the container base portign is inverted with
the appRactdt it%ag)aéF uﬁﬁgéé‘&ﬁl 1%?1‘&??8?taﬁez‘ts ﬂfusﬁr&Pde FRPAIMAN Y ARRRASE YRt wi t h
the PreM RMBHY a Qﬁa%&f {fed &Y @ Ror The ahast Sldh&'t’ﬂag dierat (e.sg?,oy@erﬁrﬁﬁ Hele®r nal
pressuré spiking at this "nmonent of inversion” to, for exanple, about

2220. 132, andarcap3I362 Itgs nted trht gunbedimentsuld seyeient may ewppiyrsgverflf typéstofi s not ed
t hat, .dependi.ng on the confi.quration of the container, it may.not be
necesdETSRTa e BN BRRLFRAE e, Gopsiis PRI BEL s PR Be B abou
poi nt Jfrod, B6il, 88 SdHdRsK e RshiéIPmAP bBBbIBRsddLf3BRYA] kA9 Bndoding CdBmic,PSi ) -
Moreover, due to the associated inversion associated with the contai ner
base, ndid, presnesise)wilil. 53 growstthe systamm 19 freoncd didlerent ide) virypHaeildussiatedsur e.
By ar [ rat nd t r,kHh [ € | e,
to berou g outn i Srb LB Ar el e TBYe, T o A b T houn BealHR
remain fairly consistent at or around 917.003 nbar (13.3 psi) and w ||l
commonly - unl ess subjected to unusual .environnmental conditions - not nove
much at all thereafter. FIG 9B includds a chart generally illustrating
tenperature and pressure profiles that may be associated with a process in
accordance with anot her enbodi nent of the system [00040]FI G 10 generally
illustrates a pressurizing system 10 in accordance w th anot her



enbodi mrent of the present invention. The system 10 incl udes an upper
conponent, or actuator 20, and a | ower conponent, or base unit 30. The

act uat or 0 208p09868¢| ude a hol di ng/ securi ng nenber 40 forChalSdéngy23sngl/ or
securing a portion of a container 50. FIG 11 illustrates a top view of the
system shown in FIG 10. [00041]FI G 12 provides a sectional view of the
system 10 shown in FIG 10, and shows aspects of the base unit 30 in
additional detail. As illustrated, an enbodi nent of the base unit may

i nclude a spacer 130, a top insulator 132, a heater or heating el enent
e.g., a ceramc heater) 134, and a cap 136. It is noted that enbodi nents

f)f t hd 43yanderhdipe/seryring nesvher 40 (nyheforgf ofispaged resippere) {pgihaldinandsut

Ui i tat : . . = el .
Foa, - Skl glc Ao SO 4Rk g¥er 2 ARLANER AR LR TRLLASHRNT O ¢
(1 ncl Joi eegemercani uppemedsaportion of drposiaire) 50.FBGwaldfehowplet Wahsytdingnmtidl, f r om

Chat | (oITggeS POV APTRECO HAGRTO0BT D IS BRETT ke B B G OHET WO
2010/ G936Q&Rint 16°20R0NAR32E8 e%lglgaém?eﬂgis%hmh MRS Géhl’térn% AR andQ (in the

form of spaced grippers) for Ing and/or securing a portion of bottle

50. ThiecspaThrAddaecaly ibestoomt, ihguassantily 10 nowildee a tatalffeigit #hthas pacens f or

accepti an er t portion. of the container, 50. By. of exappl e,

Wt ¢ o TR i Poh be e P8R 4 kb R e T CORNEAE PO 2 B9 bot 1 e
M ght heRhi,And AR 1R (astlell £38RhéERBSsionks tRasRteH)ichn BO cofidui@l/ddihsist bat ed
enbodi ment is shown including centering ring 150 and a sl eeve 1%2. As

gener artgminpdaie ar atended comtaiasssrmbl y 10 nay have a total height Hthat, for
sonme enbodi nents may be |l ess than 12 inches. However, the assenbly is not
limt a s kfj i ght [ - ' i ons
of "t n0ROERE SRIES: LEaldt e Bt R L et R MLy b LR

cont ailneshosinzieom [t00 AABIrErlt GSrspdetivan dTHES i glreys rssaaitbiyk ek heagdaemviioews of an
enbodi ment. of the system 10, shown fromtwo different perspectives. The

fi gur éacledipgeapediprit bR aREatoy 30 apd a baseiundt 0dn Aythsidsdi mevitiugtegdin

act uat k23 =il i . i g L, Fl G

T, e ] o e e e
40 ( shvadnleftiand riigbf ¢ongprahentss ghttrack ndlenetishquna 160, ackouldbl erdvs 1 62) amdant 160, a

shoul der. s 162, and a spr.in 64 (e.q,, ression spri . As

T o P I ornessihe Bhial Ao G it P Ro SRR hashe. dowel
pi ns  1AQ.305k4yEMBludd o8l fHns 1700 4TBWS @mggg.,, th@mBasRwINialbaSPAGELpaldi4 7489 SCT EW
head (e.g., a socket head cap screw) 176, an insulator 178, and a cap 180

(whi chiciemyhead ¢¢-2.ex arqhleehdad cepsured 1 Ty an iswitatey 1/82)nd agaphl S0 spedhtmay fothe

(004 SR WPPR teribolrhind s8N SRt PRERREBCO T TS PR DG cap vy,

for exarp ®oamd dowkehgmtiobi m tation, be about -3 psi. It is, however, noted
that the initial value will change dependi ng upon the resistance associ ated
with the respective container, i.e., containers that are nore structurally
ri gi d [A8943]equiWVih smbpdiments;afiths iaventipnepmhitia) Yaguym PIERBSUTABHTPESHMP? ocess
associ 3 i am : sure

i thi i penghfinbifor B B STo R iSTRTB, Rogh et IR (RREENILER REGREE S

fill edepontie upen thaiteststaate prsedstad mattthorespayivbeonthinbi, et benttiamigehafare 2. 0
psi to 2.0 psi qf atpospheric pressure. Norepver, for sgma enmbodi nents, the
final "RYF PR ALIENS mb?é%lgﬁ?é T B3R tREa] Yrsyy -ﬁmbﬁ imentsiof procepy om

at s PREK| afedW &1 BidTifventiOh AR p STERALL RO R oRhtefdS rEX S &Mt RRSI fdi i®m

at nospheric pressure is considered nore desirable than a negative one.

Fur t hetmospberiepanpire Thadiswihe douted|fingl fil¢d amfaindr internal pressurization may be
within the range of -2.0 psi to 2.0 psi of atmospheric pressure. Moreover, for some
embodiments, the final filled internal pressure may be maintained within +/- 1 psi from

atmospheric pressure. For many embodiments of the system a positive atmospheric pressure is

considered more desirable than a negative one. Further, for example and without limitation, if

-11-



WO 2010/ 093602PCT/ US2010/ 023568 at nospheric pressure at a filling |ocation
is about 14.0 psi, the present system and process can provide a resulting
fill ed ariOochmgmaoecont ai ner that has an internal pressuPETMSé0M235e range
of 12.0 psi and 16.0 psi, and may provide for containers with such internal
pressures between 13.0 psi and 15.0 psi. [00044]1t is noted that the use of
enbodi nents of the invention may be advantageous with respect to the

| i ghtwei ghting of plastic container for hot-fill applications. Enbodi nents
of the system and process can permt the provision of a plastic container,
e.g., a polyethylene terephthalate (PET) container, that due to the

hand| iafBoOPheipispsyag aty fdlligg jecation i abpet Kidhpai the Praseif s yyemtangd procésfiales a

r ed”“@%ﬁ@@’jﬂf&% o TG rah&‘hoke%i R SiAR Mt Rbs M‘fﬁt&ﬁ%@é&% it ﬁ{e ke Jrequl T e

| ess (or no s?rugtures, such as vacuum panel's, acconmodat e anti ci pat ed
vacuunmgy s sud €6.0 pli0dkbinhy pravidel feocamdiacts Wit suthanterasl eéssersbodiweent 3.00f t he
i nvention may be advantageous with respect to the lightweighting of plastic
cont aiPiEte dt Pol d-fi 1l applications, including applications where

i nproved vendability may be desirable. Enbodi ments of the system and

Procege0044) Pr qvis(8ted tRAaRd b FRRILBEMEMts & tBe invBntRY & Wﬁcﬁv’&ﬁta&@é&%ﬁmm ate
(PET) ‘contdiner, that given the handling of internal pressures via the

cont airespectida dhe lpghtveightingefyplastiqepnigingr fardweEl agpieationof Embodimeats of the
portion% of the container.t nd/ or. .may reﬂyhre uess gor no g%ructures or
tr eat MERTTANE RTGCHEF RN FENH BIAIRYROBO4E &TRHY FRIPEY o8 S dis FOPILE,

[ 000464, Ephthdlg (PETDEH TR thabdue tbehSKHdaRY anthtdh A GR&SureAiaRhO¥diaef or
significantly increased efficiencies in a production environnent. Wile

just ®asd prytien wgstrens (edhcadhmnt pemstgrial in@opéons ofifietcoptaingr ard/enmay s
illustrat | | f j ' : e Vi ces

t hat 5%@5% %gsgoﬁoﬁlrsgﬁ?t%l I%ggﬁ%gisl Egﬂéczlyl/l S %atlnlgg’ E@%%ﬂﬂ?{%ﬁ%@ g@égﬁéﬁaﬁ&gn i on may
provi geesawgyst em or apparatus that include a plurality of systens for
exanple, a plurality of actuators and base units nmay be provided in paired

equi di | y-spaced, radjal]y-extending sets. about the oufer periphery of
a rot Jﬁ@é%ea jP WAtR n@&@ﬁhﬁﬁw P&eﬁfﬂ@v&% Yrihe pyspatneay beenhhafoRayal
syst emi{fai st fotnd h%we{g:hﬁﬁg SEpIIBY: RAtdiRleFdreaid £11 3pIRa84R; ﬁﬁéﬁi&f@t or
station) may 1 nclude an "associated base unit and correspondi ng act uator.
Such applitagipys shetemproed dendabilingesy ds desirmpleasEmbg@iments of the system and
2010/ 093602PCT/ US2010/ 023568 .6 t 0 48 sub-systens or .nor urt her, .cycle
1 mos FOE ST of B Sy RN URrCo 8N A PORSIHGIS aRRanaIBE (PR Ry ik,
about ovenQ@RORLRIIAL ofl MtdrBNPrékshRO§iaRBE coMtiiHEEbase portion, may require a reduced

amount of material in portions of the container and/or may require less (or no) structures or

treatment with inert gas to accommodate anticipated drop forces.

[00046] Further, embodiments of the system and process can provided for significantly
increased efficiencies in a production environment. While just a single system (which may be
said to be a unit or station) is illustrated in FIG. 1, embodiments of the invention contemplate
devices that provide a plurality of such systems. Embodiments of the invention may provide a
system or apparatus that include a plurality of systems for example, a plurality of actuators and
base units may be provided in paired equidistantly-spaced, radially-extending sets about the
outer periphery of a rotary wheel. With such multi-set systems or apparatus, each individual
system (which in this instance may be referred to as a sub-system or station) may include an

associated base unit and corresponding actuator. Such a rotary system could includes as many as

-12-



[ 00047] The foregoing descriptions of specific enbodi nents of the present

i nvention have been presented for purposes of illustration and description.
They are wotzoimmaseded to be exhaustive or to limt the iPovarské10n023568t he
preci se fornms di sclosed, and various nodifications and variations are
possible in light of the above teaching. The enbodi nents were chosen and
described in order to explain the principles of the invention and its
practical application, to thereby enable others skilled in the art to
utilize the invention and various enbodi nents with various nodifications as
are suited to the particular use contenplated. It is intended that the
scope 6dP 4B1EbiSHiERs POROKe Fysthpi émcleymﬁh éorcsugh arotaiychystae; gouldy fprvagtanisesbe WO
2010/ P 6 aimed is: 1. A systemfor
ranut S2Ter kg PO o aRat o ek e e o) P em compr i &1 ng:  an
actuator including a body portion and a hol di ng/ securing nmenber confi gured
t o hol[A0047]s ec utle farqpoirtg dascriftionaiotlspeoificainmedimentbakthe prﬁsentiinmdntidh hgvea

heating surface;_  and erein act yat is confi to apply a

f or ce OG¢n Preaddydt for BRPesis oL réﬁl?ﬂe?n‘{] ‘gesi‘:"c‘iﬁ’co&cﬁ%%e B&%lé‘t‘%ﬁ?‘f ©oB%he base unit
i's Coréﬁchagiéﬁ%joﬁt‘é ki€ ﬁie‘ﬂ%ve%ﬂ@ﬁ‘%&th@%écﬁs‘%%ﬂﬁs §i8165e8 O 2B 1 n@ﬂﬂlchh&qs%at I'ng
surface is configured to convey energy or heat to a portion of the base

porti dﬁn@tiorsar@pqselhmnd@ht ofthe ?-ﬂbrefesty@hmg dbeonbodigens vodrarimsen andher ei n t he
base n|t includes a ¢ rln 3. Th to claim
2. e R RLOER S PRGN e B T e i e BYRNGTPRRA66,.10

thereby enable others skllled in the art to utilize the invention and various embodiments with

various modifications as are suited to the particular use contemplated. It is intended that the

scope of the invention be defined by the claims and their equivalents.

- 13-



4. The system according to claim2, wherein the centering formation is
configured to nove linearly toward and away fromthe actuator, and the

cent eri ngwbaprmaws®n i ncl udes a nmeans for biasing the cerCe&risegofessagti on in
the direction toward the actuator. 5. The system according to claim 1,
wherein the base unit includes an insert that is configured to be disposed
bet ween the base unit and said container. 6. The systemaccording to claim
5, wherein the insert includes an upper surface that is configured to
operatively engage a portion of the base portion of said container. 7. The
system according to claim1, wherein the hol di ng/securing nmenber is
configured to nove in a |inear dirdekABMS owards and away from the body
portion of the actuator. WD 2010/093602PCT/ US2010/ 023568 8. The system
accor di/fg il Q. 1, wherein the hol ding/securing nenmber is rigidly fixed
with respect to the actuator. 9. The system according to claim1l1, wherein
t he hol di ng/ securing nmenber is configured to slide underneath and support
an upper pakx tysem Gfr nsnuthcowmgai findad, plastiQ .coffames e ersteof cohpmismgt, wherein the

system conpri ses, a.plurali of actuato and a pluraljty of ba uni.ts.

T The” oy naritger iRt bavenrin iR Eh Sy BebeRir e hibberkoRbedES BRI ° and
the plodk@hid ¥ p&tioaet 4ad e6faidldl base units are provided in paired

equi di stant| y-spaced, radially-extending conbinati ons about the outer

peri phery afbase vt welpdigtgercheating surfarkeansly st em of claim 1, wherein the system
I's confi gurweh%rgig I{hera%pu%toar% (lflornlfﬂg%re% tQ %})ﬁlfylal fJoch: o lp?e%gdrg oft Qh 36 ME er to
contact the base unit; the base unit is configured to receive a base portion of said container; and

the heating surface is configured to convey energy or heat to a portion of the base portion of said

container.

2. The system according to claim 1, wherein the base unit includes a centering formation.
3. The system according to claim 2, wherein the centering formation includes a centering
pin.

4. The system according to claim 2, wherein the centering formation is configured to move

linearly toward and away from the actuator, and the centering formation includes a means for

biasing the centering formation in the direction toward the actuator.

5. The system according to claim 1, wherein the base unit includes an insert that is

configured to be disposed between the base unit and said container.

6. The system according to claim 5, wherein the insert includes an upper surface that is

configured to operatively engage a portion of the base portion of said container.

7. The system according to claim 1, wherein the holding/securing member is configured to

move in a linear direction towards and away from the body portion of the actuator.

- 14-



13. The systemof claim1l, wherein the systemis configured for

manuf acturing a cold-filled plastic container. 14. A nmethod for providing a
filled plhaetow/wassrai ner, the nethod conprising: provi diPog/Us2e0033508 or

seal ed plastic container with contents; conveying the plastic
container to a base unit, the base unit configured to engage or contact at

| east a portion of the base portion of the plastic container; and

applying a force or pressure directed to urge the plastic container into
engagenent or contact with the base unit; and conducti ng energy or
heat to at |east a portion of the base portion of the plastic container
when the bdde spoemiaserriiggite clgpe dawhesincthp haldinghjecwingyaepherds gigidly fixads,  The

met hodq_ . i 4 ein the base unit includes an insert configured to
engaggmgﬁeg%%tgk egﬁw$§%st a portion of the base portion of the plastic

container, and the insert is configured to conduct energy or heat to as

| east porti Qp e rtio . 93602P A 2 16.
et g, Doy ah LR BSE AN e R FRRLOSSRORCRIRRIRAReER, 10,
of t heligd asderteathoaidaiuppdrt hiDuppey @oitiod W issig cofitarmet.er the application of the
energy or heat. 17. The nethod according to claim 14, wherein the energy

or heat is applied for about one second or less. 18. The nmethod according

to cl aiom 14pheWhQemMion clale 10 VBEQI BE sheah capplibad ﬁl@raﬁ%r dfetfators prd i on of
t he base portion of the plastic container is about 400 F.
plurality of base units.

11. The system of claim 10, wherein the system includes a rotary wheel; and the plurality of
actuators and base units are provided in paired equidistantly-spaced, radially-extending

combinations about the outer periphery of a rotary wheel.

12. The system of claim 1, wherein the system is configured for manufacturing a hot-filled

plastic container.

13. The system of claim 1, wherein the system is configured for manufacturing a cold-filled

plastic container.

14. A method for providing a filled plastic container, the method comprising:

providing a closed or sealed plastic container with contents;

conveying the plastic container to a base unit, the base unit configured to engage or
contact at least a portion of the base portion of the plastic container; and

applying a force or pressure directed to urge the plastic container into engagement or
contact with the base unit; and

conducting energy or heat to at least a portion of the base portion of the plastic container

when the base portion is in operative contact with the base unit.

15. The method of claim 14, wherein the base unit includes an insert configured to engage or
contact at least a portion of the base portion of the plastic container, and the insert is configured

to conduct energy or heat to as least a portion of the base portion.
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19. The method according to claim 14, wherein after applying the energy or
heat, the internal pressurization of the container is within the range of
-2.0 psi wo?2m1009p®2 of atnospheric pressure. 20. The meChas$2@00235d8 ng t o
claim 14, wherein after applying the energy or heat, the internal
pressurization of the container is within the range of -1.0 psi to 1.0 psi
of atnospheric pressure. 21. The nethod according to claim 14, wherein the
force or pressure directed to urge the plastic container into engagenent or
contact with the base unit is within the range of about 1 psi to about 50

psi. 22. The nmethod according to claim 14, wherein the contents are
provi déd atThgreshed,eftcdaim uding permitping améthveqfﬁb@b%ﬁé@@rtmnr@ theoplastigi m 14,

wher el &Hl%r ﬁﬂﬂ%%?&&m%’ (ﬁﬂq{epgf ‘%ﬁghz[aattloh%ﬁﬂ ol ro?thEEte or below 24. A

netho& or providing I'C con e met hod conpri si ng:
providing a plastic container mnth a top and base portion; filling the

Pl ast 16 CORRASTMA AN & 1\ AAPuRr 380 LA DRBLATH SofRal ner

applying a force or ai ner;
appl yise@ndreldgy. or heat to a portion of t he base portion of the plastlc
cont ai ner.

18. The method according to claim 14, wherein the energy or heat applied to at least a

portion of the base portion of the plastic container is about 400 °F.

19. The method according to claim 14, wherein after applying the energy or heat, the internal

pressurization of the container is within the range of -2.0 psi to 2.0 psi of atmospheric pressure.

20. The method according to claim 14, wherein after applying the energy or heat, the internal

pressurization of the container is within the range of -1.0 psi to 1.0 psi of atmospheric pressure.

21. The method according to claim 14, wherein the force or pressure directed to urge the
plastic container into engagement or contact with the base unit is within the range of about 1 psi

to about 50 psi.

22. The method according to claim 14, wherein the contents are provided at an elevated
temperature.
23. The method according to claim 14, wherein the contents are provided at room

temperature or below.

24. A method for providing a filled plastic container, the method comprising:
providing a plastic container with a top and base portion;
filling the plastic container with contents;
closing or sealing the plastic container;
applying a force or pressure to the top of the plastic container; and

applying energy or heat to a portion of the base portion of the plastic container.
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WO 2010/ 093602PCT/ US2010/ 023568 25. A met hod according to cl ai m 24,
wherein the plastic container is filled with contents at an el evated

t enper at Wwe.2010203602 et hod according to clai m 24, wher eiPaTtuseo1ploazsbs c
container is filled with contents at or bel ow roomtenperature. 27. A

met hod for providing a hot-filled plastic container, the nethod conprising:
providing a plastic container wwth a top and base portion; filling the

pl astic container with contents at an el evated tenperature; closing or
sealing the plastic container; cooling the contents of the plastic

contai ner or allowng the contents of the container to _cool;

per m £9i ng “amgthodiageprametpelagn 24+ vhereigribaplaeic contapasys deedhyiith gerterapt ol une

reduc%kggw?@ﬁh§§aﬁﬂ§e to an internal pressure associated with the cooling
of the conten of the plastic container; applying a force or pressure to
the top of the plastic container; and applying energy or heat to a portion
of t h%6.baseA 2 I{[old%rc]co(%ziin% Qg c ain‘% 3&,‘ v(x:lhé:rgirr]lttﬁfl: Bl%gtic container is filled with contents at or

below room temperature.

27. A method for providing a hot-filled plastic container, the method comprising:

providing a plastic container with a top and base portion;

filling the plastic container with contents at an elevated temperature;

closing or sealing the plastic container;

cooling the contents of the plastic container or allowing the contents of the container to
cool;

permitting a portion of the plastic container to provide an internal volume reduction in
response to an internal pressure associated with the cooling of the contents of the plastic
container;

applying a force or pressure to the top of the plastic container; and

applying energy or heat to a portion of the base portion of the plastic container.
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