17 FEBRUARY 2006 PLASTI C CLOSURE METHOD OF MANUFACTURE, AND CLOSURE AND
CONTAI NER PACKAGE FOR HI GH - TEMPERATURE APPLI CATI ONS The presghiteddiy &58@3
is directed to plastic closures for beverage, food, juice, pharnaceutica
and |ike applications, and nore particularly to a closure and nethod of
manuf acture that are particularly well suited for high-tenperaaure (e.g.

pasteuri zation, hot fill, asceptic 511 and Teton) applications, Background
and Objects of the Invention It has heretofore been proposed to provide a
pl astic closure for i ' OPER M SO5F tic cap or shell
with an interior lin P g“ealing surface of
the container finish. = i di scl oses a plastic
closure that conprises 3 m ith a peripheral skin

and a thread for seepming the closure t.0 a containe i ni_ sh nd a sealing

| i ner conpression r’r&g}a?g’ﬁ“hmﬁ"t“ﬁn 8%’?% YR i%‘?‘”ﬁ? £°f "‘&%Eﬁ"?%&%e val | .

U S. Patent 5,451, 360 di.scl oses, a nethod and arat ys for ,conpressi on

nol di ng th%b"‘w*ﬁaqui“g‘ ijiﬁ‘?nﬁ"’t'ﬁ@‘s 51°35W“§ﬂ§|‘?.“ Li?s“ﬁa?d ‘gg’dtf en
proposed to provid | asti,c, resjin_barrjer materigls withjn, the al i ng

i nor for PaRieh i e pupseeh el Sk fns ghempermure e, fpfertmishs kil g
oxygen), water, v% and/or, flavorants through the liner. For exanple, EP
0926078A1 acericduland ziert) apRlicRURYS.osur e and nethod of manufacture in which the

liner is conpressjion nolded is situ on the interior surface of the closure
base wal |, v

T1 has heretofore heen proposed 1o provide & plaste closurs for o comainer, which
comprises a plasdc cap ar shell with an inrerior liner for sealing engagement with the sealing
swface of the container finish. For example, U.S. Patenr 4,984,703 discloses a plasti¢ closure
that cornprises @ shell having a basc wall with a peripheral skirt and a thread for securing the
closure 10 ¢ container finish, and a sealing liner compressjon molded in situ on the interior of the
shell base wall. U.S. Parent 5,451,360 discloses 8 method and apparstus for compresgion
molding the liner in situ within the closure shell. It has also been proposed 1o provide plastic
resin barrier materials within the sealing liner for resisting wansmission of gases (e.g., carban
dioxide and oxygen), water vepor and/or flavorants through the liner. For example, EP
0926078A) discloses a plastic closure and method of manufacture in which the liner is
compression molded in situ on the imerior surface of the closure base wall, and includes 2
muluplicity of alternating layers of matrix polymer such as EVA and barrier polymer such as
EVOH., EP 0926215A discloses 2 plastic closure and method of manufacture in which the liner.
is compression molded in situ on the interior surfics of the closwe base wall, and includes a
dispersion of barrier polymer platelets, such as EVOH, dispersed within matix polymer such

asEVA



multiplicity of alternating |ayers of matrix polyner such as EVA and barrier
pol yner such as EVOH. EP 0926215A1 di scl oses a plastic cl osiy erpROARE! 2006
of manufacture in which the liner is conpression nolded in situ on the
interior surface of the closure base wall, and includes a dispersion of
barrier polynmer platelets, such as EVOH, dispersed within matrix pol yner

such as EVA. |. 17ARKBERARYosRE) e Alcthbdsvghadubense] o8 ek slosutdwad eoptalads  of
manuf acture, and the closure and contai ner packages disclosed in the noted

docunent shaugesaiidnessede pislibaimmt et aldatel gobiuhabkehreen Aithe anf ur t her
i nprovenents remai n desirable. For exanple, itis desirable to provide a

closure afghd inf}fbvend: 8 Kolah@rdirable. For AREHIOW isdsitblofpriBAMAGEULE and a

cl osure and contai ner package that are partl cuI arl y wel | adapted for

alﬁ?re;ghrrpn%? ‘g\ ?(@%Hog?\)gkl?n IC he cont 3| ner I s? f&%ﬁw th pr o:gtrjl?:t uae.
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rmperanwe of 265" F. for fifteen minutes. High-temperatures situmions can slsa oceur when 3

package is filled with a carbonared beverage and subjected 10 storage under high-temperntare
conditions, in which the internal pressure within the conriner can increass dramatically. In all
of such high-temperarure situetons, the container closure is subjected 1o elevated internal
pressure, which tends 1o distort ar dome the closure base wall and lift the sealing liner away from
scaling engagemeny with the container finish. Ut is an objecuve of the present inventon Yo
provide e closure, preferably 2 barrier closwr, a method of closure mapufacnure, and a closure
apd container package that are particularly well suited for such high-temperanire applicarions,
and specifically in which the sealing liner of the closiure remains in sealing engagemens with the
conwziper finish during high-temperanre situarions.
Summary of the Inventieg

The present invention contemplaies a number of different aspects or feares,
which may be implernenied separately from or more preferably in combinstion with each other.

A two-picce plastc closure in accordance with 8 first aspect of the present
inventon comprises a plastic closure shell that includes a base wall and a peripheral skdin with
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pressure, which tends to distort or done the closure but wall and Iift the
sealing liner away from scaling engagenent with the contai ner FEBRUARY 20061 S
an objective of the present invention to provide a closure, preferably a
barrier closure, a nmethod of closure manufacture, and a closure and

cont ai ner package that an particularly well suited for such high-tenperature
appl i cat i cnsyensntesipebiad iforatduing te ddsive B acopaisgdinishgs plaviedislols lackdy ¢l osure
remai ns in scaling engagenment with the container finish during

hi gh- t enpepained @i ttitatddsom shelSandid wbuof parite from e bhse orll Thesspies seahitg | nvent i on
contenpl ates a nunber of different aspects or features, which may be

i npl ement ggesRPacaired o fr ahe ik foDwesing eafagsnahl yiti Ncotninki finghi Obe plisth each
other. A two-pica plastic closure in accordance with a first aspen of the

present i’\ii.ﬁtnﬁ!ét‘?ﬁb GEBAde S ESanul hﬁ&dﬁﬁg&ﬁu&h%hsiw‘ﬁtﬁm‘mﬁ@mbase wal |
and a peri pheral srlii rt wth 2 17 EEBRUA 2006 an internal thread or bead
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wall is di Lsnggrttdgéjoto&: ggg?ng%vvar dly during a high.

The disk in the preferred embodiments of this first aspect of the invention

preferably includes 2 flar circular base from which the annular ring exiends coaxially with the
circuler disk periphery. The ring preferably bas an S-shaped radially ourwardly facing surface,
me]uding a rounded convex portion that extends from an axial edge of the ring and s rounded
concave portion that extends fom the convex portion o 2 flat axially facing surface on the bese
of the disk. The liner is urged against the axially facing sealing surface of the coniner finish
and against the radially inner edge of the continer finish by this S-shaped ring surface. The base
of the disk has a central portion within the ring and a periphera) portion outside of the ring. The
liner is preferably of uniform thickness over the cenmral portion of the disk, over the ring and over
the peripheral portion of the disk. The disk preferably includes an axially extending bead around
a peripberal portion of the disk base 10 space the disk base from the base wall of the lincr. The
closure preferably includes a bead extending radially inwardly from the closwure skirt adjacent 1o
buw spaced from the base wall, and the periphery of the disk is preferably loosely caprured
between the skirt bead and the base wall.



tenperaturesituatui on the annular ring maintains the liner in scaling
engagenent with the radially inner edge of the contains finyshEBREA®YS1006N
the preferred enbodi nents of this first aspect of the invention preferably
includes a liar circular base fromwhich the annular ring attends coaxially
with the circular_ disk i pheny.. The.rin refe | v _has an .S shaped

radi al |y outwar dl ylnfﬁ’&‘rfggﬁfﬁf dimepts, in ﬁﬁ&ﬁg“‘&“?%ﬁﬁ P ERET PBorti on t hat
extends from an axial edge 8‘5 the ri ngb and a rounded  concave portion that
ext ends fipvaripmabedinhfehepineipdcs an dnsulyy sb aqund g radipy ofes edes GT ¢, Fipkab8SC on t he base
of the disk. The liner is urged against the axially facing sealing surface
of the contesdivgraxfallnpwsy Tem dhegss walk ofthreclosugishsll V\diuhﬁévméggéw fof he
container finish by this S-shaped ring surface. The base of the disk line a
central pogejingthelinensgaistacedialineprinégeal theosoppinerfaish Jary, inokis embodimtat, of t he
ring. The liner is preferably of uniformthickness over the central portion
of the di®ken ifisr linehbecpinpsepamrseddipar the ¢onaingdinisb nround hppdislonnesedgeloé di sk. The
di sk preferably includes an axially extendi ng bead around a peri pheral
portion othe fihish,deading bpspenicot is paipwinedberwhics the Hos eod thoronkiner frasdharanad | of t he
liner. The closure preferably includes a bead extending radially inwardly
fromthe whkesliatle ool edpe efdheciingsht Thexrlostwe shel pafeeid]yf laonbeadh exdndiag vaitally ai d t he
peri phery of the disk is preferably |oosely captured between the skin bead
and the basardydrdm th? skift sEfabinl AR speH frim e base wall of ¥t Eleshrasibifdhdmat s | n
accordance wth this first aspect of the invention, the disk further

i ncl udes amubnEbloARber dikk prefombly has & amcat kdislly betndli gireddd suFfe-eGiofidén base

received over the skirt bead for holding the disk and liner in position within the clasure,

In accordance with yet another aspect of the present invention, a method of
making a plastie closure includes providing a plastic closure shell having a basc wall and &
peripheral sldrt with an internal thread or bead for securing the closure to a container finish, A
plasdc disk is placed within the closure shell against the base wall, and a resilient plastic liner

is compression molded in situ amo the disk for sealing engegement with a container finish.



extending axially away fromthe base wall of the closure shell and
underlying the liner for engaging the liner against a radi a7 yEBRUSRYSUOE
of the container finish "thus, in this enbodinment, even if the |iner
beconmes separated fromthe container finish around the radially inner edge
of the finish, sealing engagenent is naintained between the liner and the
container finish around the radially outer edge of the finish. The closure
shel |l preferably has a bead extending radially inwardly fromthe akin

adj acent to but spaced fromthe base wall of the closure shell, and the
annuls rib an the disk preferably has a concave radially outwardly directed
surface portion received over the skin bead for holding the disk and Iiner
in position within the closure. In accordance with yet another aspect of the
present invention, a nethod of wmaking a plastic closure includes providing
a plastic closure shell having a base wall and a peripheral skit with an
internal thread or bead for securing the closure to a container finish. A
plastic disk is placed within the closure shell against the but wall, and a
resillent plastic liner is conpression nolded in situ onto the disk for
scal i ng engagenent with a container finish. 4 17 FEBRUARY 2006 A cl osure and
eout ai ner package is acca ante with a fihrnher aspect of the presrns
invention includes a plastic container having a body and a finish with an
exicmal thread, and a plastic closure that includes a shell with a base
wal | and a peripheral skin with an internal thread scaring the closure to

t he container fini Sﬁfiﬂ@%@%gmiﬁmmq!lwﬂp&b&&Lme shel |,

Brief Descrlydtc of I ner
invenrion includes & plastic container having 3 body and a finish with an external thyesd, and 2
plastic closure that includes a shell with a base wall and 2 peripheral skirt with an imemal thread

securing the closure 1o the container finish. A plasic disk is retained within the closure shell,

Bricf Deseripran of the Drawi
The invention, together with addirional objects, feanuwres and advantages thereof,

will be best understood from the following description, the appended claims and the

accompanying drewings in which:



The invention, together witti additional objects, features and advant ages
thereof, w Il be best understood fromthe foll ow ng descri pi7 PEBRUARY 2006
appended cl ai nrs and the acconpanying drawi ngs in which: 5 17 FEBRUARY 2006
FIG 1 is a partially soctionod el evauonxl view of a closure and contai nu
package in accordance with one prncntly preferred enbodi ment of the
invention, FIG 2 is a fragnentary sectional view of the portion of the
package within theFiGi isepaudlyiserrimmdrlevaton] Gw o a rlgsiee W@ ersistay Bpckagl oded .
perspective view of the container finish and closure in the ctabodi nent of
FIG 1; FRh&coAlans vattwp ppkady pickmddmbofimeplofbt inventiorsk i n t he cl osure of
FIGS. 1 - 3; Flo. Sis a sectional view taken substantially along the Lite 5

- 5in FIG 4; FlIB8G 0 strepmeantyacaionh) fiewaniapation of &e phag| withirete of t he
portion of the disk within the circle 6 in FIG $; FIG 7 is a fragcteatary
partial | ygpctin®n@d: el evational view of a closure and container package in
accordance with a nodi Ced enbodi ment of the invention; FIG 8 is a

fragmentary secti opgy, 3\ W 8h ﬂd&%ﬁéﬁ&|&@£f@w&tm 2 the

package within the ci rcI e is a fragnentary expl oded

perspect iy xﬁ‘%c%b%&lﬁw&%??ﬂ}ﬂ?r finish and

F1G. 4 is a Wop plan view of the plastic disk in the closure of FIGS. 1 - 3;

FIG. 5 is & sectional view aken subsmntially along the line 5 - 5 in FIG. 4;

FIG. 6 is an enlarged fragmentary secrional view of the partion of the disk within
the circle 6 in FIG, S;

FI1G. 7 is a fragmentary partgally sectioned elevanonal view of a closure and
contaiper package in accordance with & modified embodiment of the invention;

FIG. 8 is s fragmenmary sectional view on an enlarged scale of the portion of the
package within the circle 8 in FIG. 7;

FIG. 5 is a fragmentary exploded perspective view of the contginer finish and
closure in the package of FIGS, 7- 8; and

FIG. 10 is a fragmeniary sectional view similar 1o that of FIG. £ but ilJustragog

a porrion of the closure disk in the package of FIGS. 7 - 9-



closure in the package of FIGS. 7 - 8, and PIG 10 is a f apnenwy secti onal

viewsimlar to that of FIG 6 but i lustraung a porcine of 11 REBRUARYI2806
disk in the package of FIGS. 7 - 9 6 17 FEBRUARY 2006 Pri a3l ed Dcacrl odon of
Preferred Enbadimene FIGS. 1- 3 illustrate a closure and contai ner package

20 in accordance with one presently preferred enbodi nent of the invention
as tenprising a container 22 having a body 24 fromwhich a cylindrical
finish 26 Integrally extends. A closure 28 includes a base wall 30 and a
cylindrical peripheral skirt 32 having one or nore internal threads 34
received over a= or nore external threads 36 on container finish 26.

Cl osure 28 preferably, but nor necessarily, additionally includes atanpes -
i ndi cati ng band 38 connected by frangi ble bridges or a frangible web to the
| ower edge of skin 32. (Directional words such as "lower' are enpl oyed by
way of description and not limtation wth respect to the upright
orientation of the packages illustrated in the draw ngs, and directional
words such as "wally" and "radially" we taken with respect to the axis of
the container finish or closure skirt; as applicable. Al dinensions are
provi ded by way of exanple and not limtation) A stop flange 40 extends
fromtanper-indicating band 38 into engagenent with a bead 42 on contai ner
finish 26 so that, when closure 28 is renoved from container 22, band 38 is
separ at ed fron1the closure skin by rupture of the frangible ribs or web.

Q her typeasg ot o3 ¥ y be enployed. To the extent thus
far described

FIGS. 1 - 3 illusraze a closure end container package 20 in accordance with one
presepuy preferred cmbodiment of the invention as comprising 8 conrainer 22 having a body 24
from which & cylindrical finish 26 integrally extends. A closure 28 includes a base wall 30 and
acylindrical peripheral skir 32 having one or imore interna) threads 34 recsived over one or more
external threads 36 on container finish 26. Closure 28 preferably, but not necessarily,
addiionally includes & tamper - indicating band 38 cannected by frangible bridges ar a frangible
web 10 the Jower edge of skirt 32, (Durecbonal words such as “lower” are employed by way of
deseription and not limimtion with respect 1o the upright orientation of the packages illustrated
in the drawings, and directional words such as “axially” and “radially” are taken with respect 1o
the axds of the container finish or closure skirt; as spplicable. All dimensions are provided by
way of example and not limimtion ) A siop flange 40 extends from emper-indicating band 38
into engagement with a bead 42 on container finish 26 so thar, when closure 28 is removed from
container 22, band 38 is separsted from the closure skint by rupnure of the frangible ribs or web.
Other types of tamper indicating means msy be employed. To the extent thus far desaribed,
closure 28 and package 20 ere of generally conventional construction. The closure is preferably

of molded plastic construction. The container may be of glass or plastic construction.



cl osure 28 and package 20 we of generally conventional construction. The
closure is preferably of nolded plastic consauction. The cofipEBRUAREY2006
of glass or plastic construction. 7 17 FEBRUARY 2006 I n accordance with one
aspect of the present invention, a liner disk subassenbly 44 is |oosely
captured within closure 28 adjacent to base wall 30. Liner disk subassaobly
44 includes a pl asiiceodidcewithonedipsit ofife meden itviesisagdinsvdikesbasfmbhhi ch a
flexible resilient sealing liner 48 is secured. In the enbodi ment of FIGS,

1. 3, |ing A8.5l06%afild kg Ribsk028 MiRcRhitakesdl 3000y digfsuklisibigas Referring

to FIGS. 4 - 6, dISk 46 Includes a generally flat circular base having a

central paLflhan pg&:@a&uﬁ: 06 dsBHS 1R in@deR.chet whith 14k cBIRS Bsealinf et di NY

central portl on and peripheral edge portion 52, is of generally uniform

consi ant AEE e FAS BB P0TDELRRP ks BHAR e %ﬁﬁgﬁ%?%r nej al Ty
5 k b
conti nuousgm%%\hgé Af efhdril ﬁo%xae@dd?sk 'ix?ciud cfd%’en rt?; lecL{ space BS ase

coaxial ly TSk ‘Dase. 'R ng 5 I's a radially
cont 1l pePERGRere B SR PR £4F ST %5*‘%% Bl i %, 1ing
conver Soﬂfr??ﬁx%l;@%fﬁoﬁ@ne %é&?ﬂffﬂ?&ﬁé‘?ﬁ@» it S e 315%?‘36 o Fo 54, and a
Faci ng. suPfiich’ By Brk dreRs | §$°?%ﬁ£?5¥1“ﬂ SR PR, r%(és?a ? vardly
From peri piie a"errewﬁlr.csw%a@ Spii e oot pelF S bem dR SR Tor

coaxially with the disk base. Ring 54 is edjacent 10 but spaced radielly inwardly from the

peripheral cdge of disk 46, effectively separatng cenmral portion S0 from peripheral portion 52.

As best seen in FIG. 6, 7ing 54 has 8 generally S-shaped radially ourwardly facing surface formed

by a convex portion 56 that extends from the rounded axial edge of ring 54, and a concave

portion S8 that extends from convex portion S6 W the flar axially facing swrface 60 of disk

peripheral pordon 52, The radinlly inwardly facing surface 62 of ring 4 is conical. A bead 64

extends axially upwardly from peripheral portion 52 around the peripheral edge of the disk for

cngagement with the opposing undersurface of closure base wall 30 (FIG. 2) 10 position the body

of the disk paralle] 1o but spaced from the opposing surface of the closure base wall Bead 64

may be circumferentially contnuous or segmented. In one presently preferred but exemplary

ermbodiment of the invention for a 40mm retorsble closure, disk 46 has a nominal owside

diameter of 1.477 inches, and ring 54 has s nomina! radial thickness of 0.148 inch. Surfaces 58,

56 both have 2 nominal radius of curvanure of 0.030 inch, and the portion of ring 54 where

swrface 56 blends into surface $8 has a nomina) angle of 120° with respect 1o the plane of the disk

base. Surfoce 62 has e nominal angle of 27° with respect 1o the disk plane. Bead 64 has 8

8



cngagemrnt with the opposing undersurfaee of closure base wall 30 (FIG 2)
to position the body of the disk parallel to but spaced fr oy fR8RORAKOSLIVE
surface of die closure base wall Bead 64 may be cinvnferendaly continuous
or segnented. In out presently preferred but exenplary enbodi ment of the
invention for a 40mmretortable closure, disk 4b has a nom nal outside

di aneter of 1.477 inches, and sting 54 has a nom nal tadlal thickness of

0. 148 i ncheomisalrefiatheichbef 0.008 @b JPisk 15nA8 bes argminakihicknastp{ 5036k spd e ur e of
0.030 inch, and the portion of ring 54 whore surface 56 blends into surface
58 has angvmdhhclanwtbc Gfk eeOpluwving§4 hasgpoming ditnersiop ofifd8bincnt Pedplskal bast .

Surface 62 has a nomnal angle of 27 with respect to the disk plane. Bead
64 has a @erfidn PERREARYIrADAGalRNtnsiad of(i8hinckhei ght of 0. 003 inch. Di sk base 50
has a nom nal thickness of 0.036 inch, and the overall height of the disk

base plus ring 54 IraamsihRFIGS! | dienaidedbel 60..8ddsiradly iRekde6@l  por don
52 has a nom nal radial dinension of 0.081 inch. Reruuaing to FIGS. 1 3, a

rounded b@l%ﬂu@ﬁuﬁ?iﬁﬁﬁim&@ﬁh%ﬂnéﬂ&oﬂi’lﬁéﬁhmhﬁkw%rhcﬁ%sadl acent to
but spaced fromthe undersurfate of closure base wall 30. Bead 66 my be

cirtu nfegg %L@H‘.‘Yn!&‘x@ﬁﬁa!l UHiSud oFREHhARA! Othe ptiideRPIdRRSE Ak digPAd json 52 of
disk 46 is gl oose captﬁr ed Bet &ee%ﬁﬁead 66 and base wal |l 30. (Ifi ner di sk

subassenblgysd¢ We&&% bebd BE waqﬂwimn LB& ShQabtLpBlhak s | u&rlyl nt he

closure is secured to the cottaincr finish, at which point the er disk

5oL O Yt Be LSRG AR st uloall g, a0nbphatr, 1 1 D)

di sk is capiyeeslants ki) dddPed berween the closure base wall and the container finish) Linar
48 is preferably compression molded in situ anto disk 46 while the disk is caprured within the
closure. That s, disk 46 is first placed within the closure shell and captured between bead 66 and
base wall 30, and liner 48 is then campression molded in sim onto the disk. Aliemadvely, byt
less )xcfmbly: the liner may be compression molded onto the disk, and the liner disk
subassernbly then assembled to the closure. Liner 4B may be of any suitable material
cansmruction. 1n accordance with the preferred embodiments of the invention, liner 48 is of resin
construction, and most preferably includes a barrier marenal 10 resist permestion of gases, warer
vepor and flavorants through the liney. The liner is most prefezably provided in accordance with
the disclosure of ane of the European publications noted above, the disclosures of which are
incorporated herein by reference. Other suitable barzier liners or non-barrier liners may
alternstively be provided. It will be noted in FIGS. ] and 2 that Jiner 48 exiends over the catire
undersurface of disk 46 that is exposed in assembly 1o the interior of comaiper 22. The lines
extends overring 54 and surfaces S6, S8, and onto fla surface 60 Jor ar least a distance sufficient
w engage the axial end of conminer finish 26 when closure 28 is scowred W copmainer 22. Ring

54 additionally \wges the liner into sealing engagement with the radially inner edge of the



closure. That is, disk 46 is first placed within the closure shell and
captured between bead 66 and base wall 30, and liner 48 is qb%@gﬁﬁ%gg jon
nolded in situ onto the disk. Alternatively, but |ess preferably, the ?ﬁ%er
may be conpression nol ded onto the disk, and the liner disk subassenbly

t hen assenbled to the done. Liner 48 nmay be of any suitable material

const r uct i @8ainkNArahGOLTaR AT bk lirtr idn@allyisei @iling dnpapdandi wimbbs tehxiilee | nvent i on,
liner 48 is ofresin construction, and nost preferably includes a barrier

material t@dreshatallp ehiedld OMhe Eorgdse fnish A, ¥ aROFhadbd lint 3860dhaws S t hrough
the liner. The firer is nost preferably provided in accordance with the
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of disk 46, over ripgeog. 3 fucrae a closure and container package 70 in accordance with 3

modified embodiment of the invention. (In all embodiments, identical reference numerals are
employed 1o indicate identical or functionally relered elements.) In package 70, the liner disk
subassembly 72 comprises & circular disk 74 and 8 fleoable resilient liner 76 molded thereon.
Disk 74 includes s central base portion 50 and 2 peripheral portion 52, from which a
circurnferentially continuous annular rib 78 integrally extends. Rib 78 is disposcd ar the owrer
peripheral edge of peripheral disk portion S2, and extends axially therefrom coaxially with the
disk base. The inner surface B0 of rib 78 is conieal, extending axially and radially owrwardly
from flat swface 60 of disk 74. The radially outer surface of rib 78 has » concave recess or
depression 82 that js received by snap fit in assembly over bead 66 on closure skir 32, Ina
presently prefered embodiment of disk 74 for 2 40mm fetarmble closure, rib 78 has @ nominal
axial dimension of 0,060 inch, surface 82 has 2 nominal radins 0£0.035 inch, and bead 64 has
2 nomina! axial dimension of 0.006 inch. All other dimensions are the same as those provided

in connccdon with disk 46 in FIGS. 4 - 6. Liner 76 is moldad over the entire undersurface of disk

74, including inside surface 80 of rib 78. As best seen in FIG, 8 with yeference 1o phantom line

10



onto surface 60. By way of exanple, liner 48 may have a nom nal thickness of
0,025 inch. In a tanper-indicating closure, the axial spaciMFEBRUERY 2bead
66 and base wall 30 preferably is such that flange 40 of band 38 abuts bead
42 on finish 26, and fraenres the frangi ble bridges or web, before bead 66
lifts Iiner disk subassenbly 44 out of sealing engagenent with the container
finish. in this way, the closure will indicate atnpeinp before the seal is
broken FIGS. 8. 10 Musnare a donut and contai ner package 70 in accordance
with a nodified enmbodi nent of the inveption. (ln all enpbodj.nents, identical
r ef er encdShireParsha sl Waamrssed Wﬁ“ﬁ&? 'Si‘élf%” iﬂHé‘ﬁFi%E‘a‘i ““g%‘mfd&‘%"fsonal ly

rel ated elenents.) In package 70, the |lines disk subassenbly 72 conprises a
ci rcul ar eping hezgnushppréoniof B figk, slopgrangSh ansalang psipbere prOPYELDY Meeren.  Di sk 74
I ncludes a central base portion 50 and a peripheral portion 52, fromwhicbh a
ei r et zznfileclorsss 2tally alongsurtsrg 8Uef rdbr Tl Surfacess 6748, &mxéyfcsﬂdw&?*bwéwe@ﬁ Rb78is
di sposed ar the outer peripheral edge of peripheral disk portion 52, and
ext ends axb atalipp mﬁ@&@f&b‘ﬁﬂ’dﬁﬂﬂd&ﬂ ipneppdgh, therpxial ehidsind B sadiellypaseriedgrer sur f ace
80 of rib 78 is conical, extending axially and radially otrwardly tomfl at
surface o60teotonttisk fivish Thae cvenifprbsuse vathinahe connibea euffi¢iem ioalisk® obdpie concave
recess or depression 82 that is received by map fit in assenbly over bead
66 on cl akiswe badeiwall 38 2nd disk 74 suffeiexslp fidy logs qf sefiey engabemedy adbaredidlly dfnedi sk 74 f or
a 40mmietortable closure, rib 78 has a nom nal axial dinmension of 0.060

i nch, surdigees Becdhaneafioicaig ehigagdene io mantidd alomobe radinlly daepeigedf has a

nom nal axial dinension of 0.006 inch. Al other dinensions are the sanme as
t hose pr oks chachiner Anietobyndickidbas awd théipatiichlos &b lindd uhdefifing the dBkih. mer 76 i s nol ded
over the entire uadcrsutface of disk 74, including inside surface 80 of rib
78. As best seen in FIG 8 with reference to phantomline

n



10 17 FEBRUARY 2006 76a that shows the initial unconpressed gwreay of the
liner, the lino has a uniformthickness along the central I

di sk, along ring 54 and al ong peri pheral portion 52, but taggﬁ?qu&ﬁYE&%

t hi ckness axially along surface 80 of rib 78. Surfaces S6, 58, 60 and 80 of
disk 74 urge liner 76 ium sealing engagexneEt wth the radially inner edge,
the nisi S. and the radially outer edge of the container fw sh. Thus,

eveni fpressure withinthe container is sufficient to distort or done closure
base wall 30 and disk 74 sufficiently for loss of sailing engagenent at the
radially inner edge of the container finish, scaling engagenent is
rnai nm ned along the radially outer edge of the container finish by disk
rib 78 and the portion of the liner underlying the disk rib. 11 17 FEBRUARY
2006 There have thus been described several enbodinents of a plastic
closure, a nethod of malting such a closure, and a cl osure and cont ai ner
package, which fully satisfy all of the objects and ains previously set
forth AU of the closures and packages possess superior scaling capability,
particularly in high-tenperature applications such as hot fill, asceptic
fill, pasteurization and retort applications. The closures and packages

al so achi eve superior barrier properties whey barrier materials are
included in the sealing liners of the closures. The invention has been
described in conjunction with a nunber of aspects and enbodi nents, and a
nunber of nodifications and variations have been di scussed. O her

nodi fications and variations wl|

There have thus been described scvernl embodiments of a plastic closure, a
method of making such a closure, and a closure and contziner package, which fully sarisfy all of
the objects and aims previously sev farth. All of the closures and packages possess superiar
scaling capability, particularly in high-lemperanre applications such as hot fill, ascepric fill,
pasteurization and retort applicarions. The closures and packages also achieve superiar barrier
properties when barrier marerials arc included in the sealing liners of the closures. The inventon
has been deseribed In conjunction with 8 number of aspects and embodiments, and a number of
modifications and variations have been discussed.  Other modifications and variations will
readily suggest themselves 1o persons of ordinary skill in the ar. The invention is intended to
embrace all such modifications and varistions as fall within e spirt and broad scope of the

appended cleims.

12



w |y suggest thenselves to persons of ordinary skill in the art. The
invention is intended to enbrace all such nodifications and Lat

fall within the spirt and broad scope of the appended clain%¥§§§ﬁ¥égaﬁﬂﬁ§
FEBRUARY 2006 Clains 1. A two-piece plastic closure that includes: a

pl astic closure shell including a base wall and a peripheral skirt with
interna&iqﬁgns for securing the closure over a container finish, and a

pl asti | oosely retained within said shell parallel to but separate
fromsaid base wall, and a resilient sealing liner secured to said disk for
seal i ng engagenent with a container finish. characterized in that said disk
i ncl udes an annular ring underlying said liner on a side of said disk renote
fromsaid base wall, said ring being spaced fromsaid skirt for urging said
| iner against a radially inner edge of a container finish when said closure

is secured to theAq%tﬁg&elglagﬁcrm@ﬁre hat inthRe€! Oosure set forth in claim1l
wherein said disk conprises a flat base fromwhich said annular ring

extends. 3. a plastic closure shell including a base wall and a peripheral skirt with internal means

for securing the closure over a container ﬁnish, and

a plastic disk loosely retained within said shell parallel to but separate from said base
wall, and a resilient sealing liner secured to said disk for sealing engagement with a container finish,

characterized in that

said disk includes an annular ring underlying said liner on a side of said disk remote
from said base wall, said ring being spaced from said skirt for urging said liner against a radielly

inner edge of a container finish when said closure is secured to the container finish.

2.

The closure set forth in claim 1 wherein said disk comprises a flat base from which

said annular ring extends.

3.
The closure set forth in claim 2 wherein said ring has an S-shaped radially outwardly
facing surface, including & rounded convex portion that extends from an axial edge of szid ring and

a rounded conceve portion that extends from said convex portion to a flat axially facing surface of

said base.

13



The closure set forth in claim2 wherein said ring has an S-shaped radially
outwardly facing surface, including a rounded convex portion 1%*1%?1&?5419@9@0
froman axial edge of said ring and a rounded concave portion that extends
fromsaid convex portion to a flat axially facing surface of said base. 13
17 FEBRUARY 2006 4. The closure set forth in claim3 wherein said disk base
has a central portion within said ring and a peri pheral portion outside of
said ring, said central and peripheral portions being of identical
thickness. 5. The closure set forth in Elai m 4 wherein said liner is of

uni form thickness over said central portion, said ring and said peripheral
portion of said disk. 6. The closure set forth in any preceding claim _
wherei n said di sk Thecllemtes setrforlxira¢1kiyn 8xthendi ngjdiséskdbaae oahel centysé ppysion Mg ihin
portion of said disk base to space said disk base fromsaid base wall of

sai d shelid rink end ERRrighas &i@ﬁbuﬂ‘sﬁfetdishiﬂrﬂ@?’sé?d@@xﬁﬁﬁ]@ﬂd bripHeraldp@rting beiag df
di sk inclludeg an gﬁngl a-rwrsi b around a radially outer edge@%f sai d di sk base

ext endi ’ra%ng‘\:/\ﬁ)(hifcfi%ps_sai d base wall and underlying

5.
The closure set forth in claim 4 wherein said liner is of uniform thickness over said

central portion, said ring and said peripheral portion of said disk.

6.
The closure set forth in any preceding claim wherein said disk includes an axially
extending bead around a peripheral portion of said disk base to space said disk base from said base

wall of said shell.

7.
The closure set forth in any preceding clzim wherein said disk includes an annular
rib around a radially outer edge of said disk base extending eway from said base well and underlying
said liner for engaging said liner against & radially outer edge of a container finish when szaid closure

15 secured to the container finish.

14



said liner for engaging said liner against a radially outer edge of a

contai ner finish when said closure is secured to the contai RerrBRUARY 2008
17 FEBRUARY 2006 8. The closure set forth in claim?7 wherein said annul ar
rib has a radially inwardly directed surface, onto which a peripheral
portion of said liner is nolded, that extends axially and radially
outwardly from said base of said disk. 9. The closure set forth in claim38
wherein thickness of said |iner on said radially inwardly directed surface
of said rib is less than the thickness %f said liner on said disk base and
said ring. 10. The closure set forth inh claim8 wherein said closure shel
has a bead extending radially inwardly from said skin adjacent to but spaced
from sai d base wallin€giepurshent orth Fafldimadnuherein said eryarane dat avadiely iz argly
outwardly directed surface portion received over said bead. 11. The closure

set f ordifedten aunyacpr @neaiich @%aaiiﬁneMQ;bﬁid‘n Sfall Ml epSufeldddettat exechdiaselpy head
extending radially inwardly fromsaid skirt at a position spaced fromsaid

base wal-lia; tw gl i L8k . | iner are | oosely captured between
sai d begglaa Bﬂl sa?@%ﬁgs@ 5\%&1 k?d.sgbisé%uji&gk'
S.
The closure set forth in claim 8 wherein thickness of said liner on said radially
inwardly directed surface of said rib is less than the thickness of said liner on said disk base and said

ring.

10.
The closure set forth in claim 8 wherein said closure shell has a bead extending
radially inwardly from seid skirt adjacent to but spaced from said base wall, and wherein said annular

rib has a concave radially outwardly directed surface portion received over said bead.

11.
The closure set forth in any preceding claim wherein said closure shell includes a
bead extending radially inwardly from said skirt at a position spaced from said base wall, and

wherein said disk and liner are looscly captured between szid bead and said base wall.

15



15 17 FEBRUARY 2006 12, The closure set forth in claim1l wherein said
closure shell includes a tanper indicating band connected by;ff@g@iURRY 28&NS
to a |l ower edge of said skirt for abutnment with a stop on the contal ner
finish, spacing between said bead and said base wall being such that said
band abuts the stop and fractures said frangi bl e neans before said bead
lifts said disk and liner fromsealing engagenent with the contai ner
finish. 13. The closure set forth in any preceding claimwherein said |liner
includes a barrier material against mgration of gases, water vapor or
flavorants through said liner. 14. The closure set forth in any preceding
claimwherein said liner is nolded in situ onto said disk. 15. A closure
and cont ai ner package that includes: a ldontainer including a body and a
finish wwth an external thread, and a plastic closure as set forth in any

preceding claim T désrERBUNRL 3PORim 11 wherein said closure shell includes a tamper-
indicating band connected by frangible means to a lower edge of said skirt for abutment with a stop
on the container finish, spacing between said bead and said base wall being such that said band abuts
the stop and fractures said frangible means before seid bead lifts saia disk and liner from sealing

engagement with the container finish.

13.
The closure set forth in any preceding claim wherein said liner includes a bamer

material against migration of gases, water vapor or flavorants through said liner.

14.

The closure set forth in any preceding claim wherein said liner is molded in situ onto

said disk.

15.
A closure and container package that includes:
a container including a body and a finish with an external thread, and

a plastic closure as set forth in any preceding claim.

16



16. A method of making a two-piece plastic closure as set forth in any
preceding claimthat includes: (a) providing a plastic closujersBRUARY®06
i ncludes a base wall and a peripheral skirt wth internal means for
securing the closure to a container finish, (b) placing a plastic disk
within said closure shell against said base wall, and (c) nolding a
resilient plastic liner in situ onto said disk for sealing engagenent with
a container finish. 17. The nmethod set forth in claim 16 wherein said step
(c) takes place prior to said step 18. The nethod set forth in claim16
wherein said step (c) takes place subsequent to said step (b). 17

16.
A method of making a two-piece plastic closure as set forth in any preceding claim
that includes:
(a) providing a plastic closure shell that includes a base wall and a peripheral skirt
with internal means for securing the closure to a container finish,
(b) placing a plastic disk within said closure shell against said base wall, and
(¢) molding aresilient plastic liner in situ onto said disk for sealing engagement with

a container finish.

17.
The method set forth in claim 16 wherein said step (c) takes place prior to said step

(b).

18
The method set forth in claim 16 wherein said step (c) takes place subsequent to said

step (b).
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