ope3e] & YD~~A~ IR m o |‘h~ en *159159* ~ ,.~O-C~ tJD OR
et E‘W@W “ 1KD ~~~~~~ N~ ~S~N. ~~bp~~ FOR t~ ~r X- ~. ~~Hw r ux-~
pL ~~ |nvenana is direct ed to pl wamm m s for

bever age) foo‘6°°°‘]2U| ce phar nuacrudeal and |ike appl ,ﬂ mﬁ nmor e
pasticulatty to a closure and nethod of nmauufacnire thakyate particularly
well suited fo; high-vtnpeteQU~re (e.g.) pastetuixatioa, bet fill, ascept;c
511 and rerort) applications, 5 Hael ~grousd and Obiech of the | aves nn It
has ba~ttofrne Bikd3dSSIMBL RS 2 CUSMANUHAGLERES or 0 ccu~a~aot ~)

whi ch eoat pti sesANNERSINS N » 2k PR i oc fmar for scaling
engagenetat With t hHIGHITEMPERATUREAPPLICATIONS a3na fini sh. For rxanpl e,
U 9. Pstem 4,984, 703 di scloses a pl~sic cI osure chat conprises a s~6ell

| ~vi aa a base \%ttpmmhnunmm}dkaaﬁtepdmdc closunescfaribdverage iond, jugref he | O
closure to s ednrainer fmsl> and a sealing Iltur conpres~ioa nolded in

si ro phanhdvenical and dike cipplivatons| and inmose payakilaryUid a dRawenind et o860

di scl oses s nethod and appara~s for corapreseion nolding the linar is situ

Wi t hi Bardufeenat gavire paiictlhrly well Sied O SighliRRriin® RO SRsbRizREGY ha®Ip! asti c

resin barrio materials within the sealing liaa for resi sting n~asm ssi on of

gas eSystépiid 6l ﬁgl’,&gﬁ)%b Reandmy, and oxygen), water vapor sudlor flavor~ts
tl srough the liner or exarrtpl e, EP 15 0926078A | discloxs a plasric

: Cdntibf | S Which the liner is conpression nolded
'S Si SCo0~f tlu closure 6ax wall, and includes a

pal yrer such ad %&ﬁ?ﬂ&#%&@é%ﬁ%ﬁﬁ% iR B SRt ”Ehﬁﬁréier
ot eTrEitE i g o os%@é&t*%é&mﬁ@@%%ﬁﬂ”%ﬁﬁsép&m oa of
A1 g DLk o M 5 B SRR RS e LA POV

such a
that comprises @ shell having a base wall with a peripheral skirt and a thyead for securing the

10 closure 1o 8 container finish, and a sealing liner compression molded in situ on the interior of the
shell base wall. U.S. Patent 5,451,360 discloses & method and apparatus for compresgion
molding the liner in situ within the closure shell. It has also been proposed o provide plastic
resin barricr materials within the sealing liner for resisting wansmission of gases (e.g., carban
dioxide and oxygen), water vapor and/or flavorants through the liner. For example, EP

18 0926078A| discloses a plastic closure and method of manufacture in which the Uner is
compression molded in situ on the interior surface of the closure base wall, and includes a
wmuluiplicity of alternaring layers of marrix polymer such as EVA and barrier polymer such as
EVOH, EP 0926215A discloses a plastic closure and method of magufacnure in which the liner
is compression molded in situ on the interior surfice of the closwre base wall, and Includes a

20 dispersion of barrier polymer platelets, such as EVOH, dispersed within mawix polymer such

asEVA.



I Al t hough tbc closum tllc nethods of u~ufaerure, cad the closure and
cont ai acr pacYagee di sclosed is the noted docunents have addressed probl ens
theretoforc extent is the 8rt, furtba inprov etneats rcmaia drsisable. Por
exanple, it is desirable to provide a closure cad |iner coustruct3on, a

met hod of closure roanufarttue, cad a closure and contains package that are
5 particul ar| y Aldiobglatiosiosssithe methods of mapwfacnare rodihgrldsuzsandestainguch

hi gh- ~enper anue appl i csaons include, for rxanpley appliaaticnms in which tlu
cont apdekages Sisfloded erthondidd documimeshavéudiresseld proplemsitheterafore txny inghealt, as
so-called hot fill and asceptic fill applieatioaa. H gh-teraprratno

appl i fusthbrAmprovbment redaiidiesinblel Ferekingslé itisdevifubleho prbvidé s didsad aindlidenge i s

subj estcd to pastenriution or retort after iillittg. Du=ing tesart

appl i gl -%5,645&%%&%%&« maffidnge, MAURER a%&&:ﬁﬁné%&)@gé gk o a 10

anpaat uK of F, for fif~era mnutes. Hi gh-tenperatur Sl t uaai ons can

3,10y oSt el M AaPBE L PRRE belabary SRAMOR, SubipiPPA S NIcRRR:

i gnt BaaBtar 5Bl RGeS ShAARR el AR RE B el T oyt e
ancl | e i 5538 e By 5 i kol T B4 b Pt e RUSSBONER o 11 i i
or 1 o SRbisaRonsn G e RIGE Reskams Gt ubiece g2 Besnisos of BT i

dosurc cad contai ner package that ate puticularly well spited fot such

bi gl ~filinge nPing-rezarh pPRlisatosH Sfor exanpley ahe Slladopackage mayreceubiemed 30 kg | i ner of
the cJoswe retrrains in sealing engagrment with tbc container fiziisb

Wur i ngmpctamre effs- i fop Eftesnminyirse figh-mpagturey sityationscapaltc-acsunwhsna The present
i nvewdeu conttnplates a nunber of ditfereat aspec~ or features, which may
be in%ﬁﬂﬁ%ﬁmw¢4mwj%wmmh@MMn with earb
otbtr. A two-pioce plLnsvc closure in accordansx with a first agput of the
pr esofFenditppain sthic reranbpressuss withis he eangiingr eandhatase dramatically. il a base
wall cad a perip~l aldtt with 2 as intcrna! thread or bead for securing

t ho clbswehehighytempetura isinsationz Ahes¢ontainep ichosure ds siibjacted So lelewmad inteved] ai ned
within the closure sell parallel to but separate &oat the base wall, A

resi | presturs shidinends iodistor ar deme the elbsurebdskewalll asiiifihe sealingllinkdawayfémi Wi th a
coatsidar finish, The plastic disk prafcnbly uscludes sa s~nulst riry

1$n~al yéaling engeageniensomidathei comaintr fidish. di $skan sHjRtive bf b presédinveaie el | . The
ring is spacod fromthe closutr sl~r~'for tagirig the liner ~ainst tho

t adi agtauidealbldsuses prefebiy ' Barfilt 1y Abimn@hodo et ind ind@ facrind] fdla i t he
closure is secured to ~ costtaioer ~~ish. Thus) even if the cl osure base
wal | afd edntdindrpRekape hAOM® partitil ity welDsulled foP SicB hiph-aBichhdd sppliditons | t UaL i ON.
the annular rin8 maiat~ins the l'inex in sealLitig cagagcnrat with the

radi €hhd spelASaNyIH GRichitheRgling GaeioR Rk cloird Fmakld in'sealiv efidagidiers Agth Bzaf ertrd
enbodi nent9 of this first aspect of the invaition prc~bly I'ncludes a flat

Ci rCUL:@r(taiBﬁ%ﬁ‘shf&ﬂﬂh ) %%Qﬂmgt,w% ri ps extends eoa~dally with the
circul sur disk pari p#c%y. bc ring preferably bas an S-shaped tndlally
th& i ncluding a rounded convex portion tb$c extends
nflo ! the ring and n rounded concave pordou that extends
fromtbr coavaxwponi wil | | g ~ e 1 S of
tho di sk, The | THoReRd fd‘?ﬁ‘g‘&néga'f% +é%%$gk‘ﬁﬂﬁ%&%@% %“@“g a~ of the

cont aiww:rh Juiyq:icstgpluucucd separately from or more preferably in combination with cach other,

C

A two-picce plastic closure in accordance with 8 first sspect of the present
invenRon comprises a plasic closure shell that includes a base wall and a peripheral skin with

2



end ag~in9t tits radially inntr edge of the container dish by this S-shaped
ring sut face. The bast of the dixk his 8 CCDQal pOtsCp Wthl~ the t'IA$
611d a pcripheral potion outside of the ring. 7be liner is prefaably of

uni formthi efmas9 ova the ccatral portion of the disk, over the ring and
ova the peripheral portion of the disk The disk preferably includes as

axi al ininfieia thedad 9r bead doratauring!the Gloarepnicpiained firdhn Aplastd dithielddbek base to
apace the disk base fromthe bay will of the lira. The closure preferably

i nCl UReSnedtvoidtin et 8Lt pactilie] b Yur separat@froth Yhel ba Wil @, febifis E&liﬁé;i re

adj accat to bur spaced (rout the bast vrall) arid rise pctiphcry of the

di sk e I |0 { Qé(?ﬁiﬁ =.Ifﬂ%9i | ! .{ he bast
wal | .hﬁufﬁu g%%g&pt%ef e?@g ¥lr'eﬁ)go |V\£%i‘§§ a axgrggoe?cﬂgd‘#m 't |e2ﬁ$F% st aspect
of the J nvetrti t L& C. LJncl S.a ulblar rib atoutul s

r aci a?’r"b erphly W@f&f‘ﬁg M@%§§g‘g€tﬁ?§ﬁfﬁéﬁﬂ% 5’5* °Rrom t he
bass wal | of el oysuro shel | d underlying tbo liner for engssiug ihc
Pi ner%%@gﬁ?‘ﬂéﬁmm&g@%&gﬁé”éﬂﬂhgﬁﬂﬂ% ¢radigllis, is this
eorbodinmnt, 5 coca if tt~e liner becouyes separated fromthe container
fuii sinnepedgssround the moweh of 3 qontaingt finishavhen dhe closure is seorrpd toabe canivengageur ct u
I's mai atai aed bccwern du lines dad the consaiber fi:;lish around the

raci afinishodhes, ever i thé clobwe desgonll ifldisworicd e domed etvardlyedusing al highas a bead
e~aendiag racially iewxrdly fromthe skirt a~jaeept to but spaced 5o0an the
base vemiperanire sinatics, iranmiariring maimhinshie liacyinscaling cnfagemed: Wish thepddidlly ef er abl y

has a Cenesve rad3al br outwardly dirccced surf'aee portion 14 received over
t bc s kinet edge @ tHe@ontiinkafirich. t he di sk end liuer is position withia the
closure. I n accordaoe whh yet another aspsct of ~ pre9eat iav~on, a nethod
10f ZO nmaking a Phe disk i el praferred embididerss oF this fiisti gspect RIf 3¢ inveriilopsur e shel |
havi ng a base well apd a peripheral slant with ao iataaaJ thread or bead fw
90CW-ipReribly isdlmies & Gaf dircalar bise Eomndfichithdir@ilar ¥in 84 ebadhicwits izl aced

Wi th's~0. the closure shell a~insc c4e base wall) and a reulieat plastic

Haas i@cmﬁtdmrﬁiﬁ,@%nw Zﬁmywcétwmgjmmy %ﬁﬁw'at ~agei aeat

wtch a eonoair~ A closure end C Qim nes a

accor ganeiikg ffd%n&ldfddfn‘&%nﬁim bt %Pﬁa;@%eﬁe{og&g %%%ﬁwes a

pl astic contains | ~aviug ~ body sad a S tcad" std a

pl ast %L%&WW&M%:&&&%%%@%&:@Q&W&a, i pber et

sJcixt wwth sai internal thre8d so ug the e contair-~r

.k sy g il S S, LT
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of the disk has a central partion within the ring and a peripheral porrion ourside of the ring. The

gt

lineris preferably of uniform thickness over the cenmral portion of the disk, aver the ring and aver
the peripheral portion of the disk. The disk preferably includes an axially exiending bead around

20 a peripheral portion of the disk base 10 space the disk base from the base wall of the liner. The
closure preferably includes a bead extending radially inwardly from the closure skirt adjacent 10
bur spaced from the base wall, and the periphery of the disk is preferably loosely caprured
between the skirt bead and the base wall.



FIC3,1 Is a pnrtit~y se~ctionod clcvariox~l view of n closure cad coatai nex
pecksge is accordance with one presently preferred enbodi nont of tlu

i nveption; F't0. 2 is a fiagneatary sectional view of the pottio~p of the
package withia the circle 2 in FIO 1; 5 FI(3. 3 is a ~a~nme~ary expl oded
puspoct ave view of the cantai Der finish dad closure in the cnbodi nrnt of

F1G 1; FIC3. 4 lnSsomnet srefebdiembbdiments Of abdafiaitcawvith Ghidlifedf aiiret beghe! osure of

FIGS. I - 3; F1C~-. S is a sretional view takes qubstaatially along the |iae

5 - SidveniohGihe disk fluher Biciudesdn m%@a%%amg@, g{%%{},g , portion

of cbe disk wit~a 10 the Birch 6 ire ty pardadty
U CREIE BUIEPRa RoRd s ST AP DA SRy Ry O O
b oPiyegi Belfhgdn i MIbHler g Selloobiiaflian Ty b Godimt e pocave.
51 Bt TRE G- R aemarut 0 i i T i U rodndy ioeriedée aft | st t ag a
PO e o Sl e e i b e e s 5 comaies i around

the radially outer edge of the finish. The closure shell preferably has a bead extending radially

inwardly fom the skirt adjacent 1o but spaced from the base wall of the closure shell, and the

apnular rib an the disk preferably has a concave radially omimdly directed surface portion

10 reccived over the skirt bead for holding the disk and liner in position witbin the closure.

In accordance with yet another aspect of the present invention, a method of
20 making a plastic closure includes providing a plastic closure shell having a base wall and a
peripheral skirt with an internal thread or bead for securing the closure to a container finish. A
plaste disk {s placed within the closure shell against the base wall, and a resilient plastic liner
ja compressicn molded in situ omo the disk for sealing engegement with a container finich.

25
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6 10 FjQS. | - 3 ilaustrate a clostuc attd comait~r pnck~e 20 in
accordatce with ot~c presetidy prefrrred enbodi nent of the iavastioa as
conp~g a conraina 22 having a body Z4 finmwhieis a cylindrical knish 26
i sW~dl |y extends, A doswe 28 ir-~eludcs a base wall 3A at~d a cyliadrical
peri pheral skirt 3Z loving one or nore inta~al thre~ada 3a crcaived ovrr
ane or nore ertana! tbrcads 36 on container finish 26. C osure 28
preferably, but not necessarily, 15 addltiouslly iacludrs autnper -
dndi cari ag bead 38 cssaaccted 6y frangible bridges or a ~gible web to the
| awtr tdge of skirt 32. (Direcrioaal vuorda such as “lower" arc enployul by
way of descrippon swd sot limtation with ~spoct to the upright oricatation
of the packages itlusttated is the drawi ngs) and dirocdonal words such as
"a~aal | y" aad' Yadsal ly" are takca with rtspett tc the aids of the cnntaiaer
$ai 9b or closure skin; as applicable) AU dinensions arc provided by 2D way
of exanple swd not lirniution.) A atop tla~oge 40 extends from
taropcr-indicating band 38 fnto eneaQenent with a. bead 42 oa contai ner
shish zs so that, when closure 28 i~ renoved tomcontaincT 22, band 3 B is
separated fromthe cl o~we skin by rupture of the fraagiblc ribs or web.
Ccher types of tanper iodicetiaa nesas may be etaployed. To the cxtcnt thus
Fu descri bed, elosurt Z8 and package 20 ere of generally conveusi onal
cotuuccioa "ibt closwz is preferably 25 of raol dcd plastic consnrucdon.
"fire cotuai aer may be of ghss or pls~de consaucdoa In a ccordaac~ with

82& 0 2 vi ¢ i A EYFAER g B B iheliriite ﬂ‘.ﬁ‘f‘f‘“@%” PRAERGaph o 1 oosolY
T o P ok habl € piE Sofiaficiing s Ry bl Mo B ) deBf MY O ot

(F){;f er ﬁ?%*?&%‘éﬁsggﬁ@@g} %%&s’aal’g@wwg\mm rcula fbglszk e

Pﬁ\é: Eg’i"ﬁ rﬁ lgforogor Og‘@%@s&a“%;g‘*gg% @f?éﬁk b carrally

uniforn1th|ckness i utbe axial direction) and pcti pheral edge of t he di sk
extends at constant radius entirrly around the axis of flit disk A

ci ccunfecengal |y continvnus annular ring 54 acterrds axially dovyuwasdl 5~
fromthe disk base 10 caaxially with tha disk base. Ring 54 is adSaceut w
but spaced rsdially inwardly $omthe pcriphcral cage of dials 46)
effectively separating cwi txal potdoo 50 from peripheral poniop 52. t-~s
best seen is FTC3. 6, sits 54 has a generally Sshaped tadially onlv~aidly
faetng surfacr food by a convex portion 56 that ext-~eads tomthe rouudod
axi al edge of ring 54, and a concave portion 58 that extends from convex
poe~i o~p S6 us the flat axially facing surface 60 of disk 15 peri pheral
poroon 52. The rddially inwardly facing sulfate b2 of rid 54 is conical. A
bead 64 rxtands axially uPwi d1Y from peripheral potdou 52 around the

peri pheral edge of the d#sk for cngagaacrrt with the opposing undrrstufue
of closure bast wall 30 (FIG 2) to position ttu body of the disk paiallei
to but spaced .sronv the opposing swifacc of the closure base wall Bead 64
may be ci~runfercatiallyY cobtinuou9 or sepanted. In one pnseatly prefarrcd
but exarapl:ry 20 esabodintsrt of the iovcutiop fox a 40mm r~nebi e cl osure,
disk 4b Iwa a nom nal outside diaraeur of 1.4?7 inches) aa:i tlttg 54 bas a
aotninal radial thidcaess of 0.148 inot~. Swfeces 5a, 56 both have x

nom nagg ¢ f 0.030 inch) and the portion of ring 54 vrhae
surface 56 blends into surface 58 bas a nomnal anglo of 120" with

tt~sp~t Zo the plEenwhiéd) ogethelwidemiditonil objass, fdtrd and @vamsges diereafigl e of a?’
with respect to the disk plane. Brad b4 has n

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

25 accompanying drawings in which:



. houiiaa! axial height of 0.003 iach. D sk base 50 bas a nom nal thickness
of 0.036 itch, and the overall height of the disk base plus rtwg 54 hr~ a
nom nal di mension oi 0. OB4 i aeh. Peripheral pordon 52 has a nom nal radial

* dimension of 0.081 inch Returning to FlaS. 1 - 3, a roundtd bead 66 extends
radially inwardly from5 close skirt 32 a~jeeent to but spaced fromtlx
under sur f ace ofﬂél b gpatigflysectinned eleyationslodei €6 chusyre el contineryhengeit i al | y
continuous or segnearod. The peripheral portion 52 of dislc a6 is |oosely
capt uin@dedydanso wixh beapref6ilp prifdmad embatither 0f thé lnvestfondi sk ably 44 is | oosely
captured within c4G cl osure shell anti! the clasute is sactutd to the
cont ai ner ftat MG, 2isra frdpirehugoenioniliéew b BE neltisdof ' idinAthd aped
bet ween tho cl osurt base wall and the conmgﬁ?%iﬁr@s%#&??gr 10 48 is
pr ef eqiaid ¥inckI@PIessi on nolded in situ auto disk 46 while the disk is
captured wit$in the clos~c. T ha~ is, disk 46 is &t placed witltia the

| ost ue shell Fﬁiﬁ%; Eéﬁg e || 30, and |iner 48
iss i bex ea~mréepggi ggﬁgﬁe mw@%d nt'o %ewggﬁﬂ?@%m% but | ess
prefe : Ly 7 . conpression nolded onto the di9lc, end the
Iiucra%fa}sims‘tiﬁ%gg*s&é’%hsumlg\?assenbl ed to d~ closure. Li~uer 4B teary be of
ny suitable mitﬁﬁi gl 15 gﬁgﬁi%c? oa%a .accordance with fist preferred
embodi nents of ‘tHe* SRR |of the Plagite disk in gheclosum of BIGS bt 3t~ou, and ri ~ogt
prrferably inclﬁge? a harrier re>atesial fo s~ perneatiots of gases, water
vapor and flavdrup4s ¢ AUORM viewswken mbpaminlly aloag ahe line 5vos in PlGféer abl y

providod is ac&gr(c)loance wi th, Zhe disclo9ure of area of the European
publ i cati ons ndt8d HeRealaeed ogmentiarysearional visw ofthieportan ef thediskwiieud bet ei n

y refcrrnce., her suitable berries liners or non-bturia |iners xnay 20
! Itct‘&lﬁfé&%%#"g@'ﬁapvi dod. It will be noted in FIGS. | and 2 that |isLer a8

txcuuds over the entire uadersurface of disk 46 that is exposed in assenbly

wthe iatrtior T@ Zdt ¢ Gagmentary pardzily sactionsd clevatinalsviow of a closge 3fd at ul
stlrfa~ces 56) 58, awd onto flat surface 60 for a~ | east a distance

su~ci ORRIngT perkagpinepeordaarawithe bodified embadimens of theinvimiss, Woea cl osure 28 is
xcured to container 22. Ring 5~ a~ddidonally cages the liner iow sealing
caga8ea~er u wi thiGt his aftaginshrhsy secunuel view-on ankoladped fale of B havkiBR bfthé Ni sh nmout h,
so that the lines noraaally is is sealing engagenetst wth both the axial
eud packageovithinithacirgle BmFI§. 7edge of the container ~ai9l~t. In FiG. ~, the
phantom lisle ~8a shows conpnssioa o f the pcripberaf pot~io~ of the J tact
15n scalit~ cngd¥6: hitd fagnientary buplodedpaspecdvelview 6fthe bdnuliter ARich 3nd’ ef er abl y
of uniformthickness ova the ceanal portion of disk 46, over ring 54 and 5
ont o dasufecinahdhckdpe ofBIGDH T ~8xamdpl €, |iner 48 nmay have a aoarit>al

t hi ckness of 0,025 inch. In a tanper-indicating clostuc) the axial spacing

i xt weea bead GQIWibaWM%MﬁWMWWN@'G%ﬁILﬁ%ﬁ 44 of bead
38 abuts bead 42 on ftaish 26) apd fractures the ftangi bl ebri g%s or wab,

bef or@dmﬁoﬁﬁebjbmmii%%ﬁpﬁ(;ggyn‘gl y a4 out of sealing cagaeett<ent
with tbc co~t~siner finish. lathis way, the closure will itrdirate before
tie seal is brakes. i0 FIGS. B- 10 illt~saate ~t cloeare and contai ner
pacl ~e ?0 in accordance with a nodi $cd enbodi ment of the itiverition. (,La
2l | enbodie:>nts, ideuocal rc& eace nunetals are enployed to indicate
identical or iiurczioaally relakd clarrcnts.) In package 7.0, the Iliner
di sk subassenbly ?2 conprises a circular disk ?4 and a flexible tesiliern
linrr 76 nol ded thereon, Disk 74 includes a central bast portion 50 and a
peri pheral portion S2) fromwhich a 1 S careurnfaeatially continuous
annular nb 98 iatepally enends. Ri6 78 is disposed ac the over peripheral
edge of perl phezal disk portion 52, and acuads axially dur~efrom coaacially
with the disk base. The inner stirfare BO of rib 78 is conical, eoctndiag
axially and radislly oiaw4tdly $eza flat surface 60 of disk ?4. The
radially onset ~co of rib ?81~ a concave recess or depression 82 stress is
received by snap $t in assenbly ova bead 6b op closure skirt 32. la a 20
presently prcferrt;d ~bodi auat of gisk 74 for a 40ntn trcorrable ctosrne,
db ?8 has a aott>ural



axi al di nunsion of 0.060 inch) surface 82 t~ a uam na! radius of 0.035
i nch, and bead 64 ban a nom nal axirt! dinmension of 0.006 inch. Al other
di t ncpsi oas axe the same as those provided is conircction with disJc 46 is

- FIGS. 4 - 6. Liner 76 is nolded ova the entire ~da~urface o f di sk 74)

i acl uddag inside surface 80 of rib ?8 As best seta in FIG B wth
refrtrncc to phantomlure 10 76a that xhows the initial uriconpresscd
geonetry of the liticr, the lines has s uuifotmthickness along the ccatrel
portion of tho disk) along ring 54 and al ong periphacal por<ion 52) but
tapers is thickness axially alonE gurfa~cr 80 of rib 7B. Surfaces 56, SB,
60 and 80 oidisk 74 ur8e liner 76 iota sealing engaganeat with the
raidially Ituoa odge, the axial end, and the radislly outer odge 5 of the
wnnai ncr finish. Thus, even if pressure within the canteiuer is su~riept to
di stort or do~ae closure base wall 30 and disk 74 s~clently for Joan of
sealing et~gagtneat a~ the radially inner edge of ~hc containex finish,
seal i ng engagerueaz is raainmacd alar~ the radlally outer edge of the
container finish by disk rib 78 and the por~ioa of t6r liner uadrrlying tha
disk rib. 11 15 Thd~e have thus boea dexsi bed several mry ef d plastic
closure) a tuethad of such a closure, nerd s closure ad pac~ge) which fully
~ist~r ali of the objects and ains previously set fosch. Al of the
cl osures and packages possess superior senliug capability, panieul 8rly in
hi gh-t ea~paature applications such a' hot fill) ascrptic Gl)
pasteurlzatlon nerd retort applications. The closures and packages al so

allet Drsoripiic freferted Efobodintentsas whey butler are voclt~dsd is tbc
scaling lims of the cl osur es. "ape invcnti o~ hiw becr~ desen' bed ~
d8aj unctioa wi t Fi@SnLinbitivswese sl pmreand oehifindd patlkagY D0SH ackBrdaste WitiRRE Of
nodi fications and variations have bean di ecws=d. Qher nodifzculans and

var i at presepuypieferred anibbdimentpg he invichuiuirae bottising sREEAR22 REvify ygskill is
the srr. 'rhe iuventioa is iatcaded to enbrnce all such nD | ~carions and

vari at fiom achiaken dytidrionl Gafilreg inegalty bivendacl Rlo9e!2 6 HORsdbedc N3 PPN ded
aiias

acylindrical peripheral skiry 32 having one or more interna) threads 34 received over one or more

external threads 36 on container finish 26. Closure 28 preferably, but not necessasily,
15 additienally includes a mper - indicating band 38 cannected by frangible bridges or 2 frangible
web 1o the lower edge of skirt 32. (Directiopal words such as “lower” are employed by way of
deseription and not limimrion with respeet 1o the upright oricntatien of the packages illustrated
in the drawings, and directional words such as “axially” and “radially” are taken with respect o
the axis of the container finjsh or closure skirt; as applicable. All dimensions are provided by
20 way of example and not limimtion) A stop Range 40 extends from amper-indicaring band 38
into engagement with a bead 42 on container finish 26 so that, when closure 28 is removed from
container 22, band 38 is separaved from the closure skint by ruprure of the frangible ribs or web.
Other types of tamper indicsting means may be employed. To the extent thus far deseribed,
closure 28 and package 20 are of generally conventional constriction. The closure is preferably
25 of molded plastic construction. The coatainer may be of glass or plastic construction



1. i Arwopiece plastic clasurc that incl~ks: 2 a plasac cl osure shel

Il arludin8 a base wall and a peripheral short with intrrrval neans 3 for
securing the closure over a container fucvish, arid a plastic disk tooscly
- retained within said shell parallel to but separate fromsaid base 5 wall
and a resilient scaling liner secured to said disk for seslin~ atgagenacnt
Wi th a cpat ai ncln aceerilgrioe with ode aBpest of thespressnidaventian, & kinérdisk bubasserkblpher ei n sai d
di sk includos an aru~ular ring tu~derlying 2 said lintr on a aide of said
di sk RreiDoesdy aiphusdivithin aitsuredB ladjaceai W basewalk3d. Idnes Ak cebalsemblyaid skirt 3
far urgia~ said liner against a radially inner edge of a cantainer fmsb

when smfliesa plasticRircslasdidkuisotothendérhacesiWhitha Bexikle réllient3ealibg faaC Cl osure
sct fatty is claim2 wherein said disk conprises a flat bast formwhile 2

sai d aaw&arm@;mwmﬁmi@mai-l-Ja,iﬁ!mfk&&u&% mfzgi‘ é@%%ai m 3

y\/nelrei_n sand ring has au S-shaped t~dially outw?r y SLne S rfa]cc:e,
1010 B ARt e BOKL MRt ekl e BAT ARG O,
Cet 1 P en 30 B4 s etibherg S R 185 el o aponoth i v ??#L:z
Said rir d ey | ' | de .of id. ring, id

e pRR IR A i o Wl bl i o
crrrt c4ge ;5‘6?4‘? Gisk exendy jt; W&“ﬁﬂd“&&? d’“ﬁﬁ{yi HRuRd, Fheoaxis jof ihodiskai & di sk. 7.

circumferentjally continuous annular ring 54 exwends axiglly downwardly from the disk base

10 coaxially with the disk base. Ring 54 is adjncent 10 but spaced radielly inwardly from the
petipheral cdge of disk 46, effectively separating cenmral portion 50 from peripheral portion S2.
Asbest seen in FIG. 6, ring 54 has a 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 thar extends ffom convex portion S6 o the flar axially facing swrface 60 of disk
15 peripheral portion S2. The radinlly inwardly fecing surface 62 of ring 54 is conical. A bead 64
extends axially upwardly from peripheral portion 52 around the peripheral edge of the disk for
engagemem 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 circumfercnrially continuous or ségmeated. In one presently preferred bur exsmplary
20 embodiment of the invention for a2 40mm retortable closure, disk 46 has a nominal outside
diameter of 1 477 inches, and ring 54 has s nominal radial thickness of 0.148 inch. Surfaces 58,
56 both have a pominal radius of curvanue of 0.030 inch, and the portion of ring 54 where
surface 56 blends into surface 58 has a nomina) angle of 120° with respect o the plane of the disk
base. Surface 62 bas & nominal anglc of 27° with respect to the disk plane. Bead 64 has a

8



-1 The closuro set fonh itt claimb wherein said liner includes a barrier
rcsimmaterial Zt0 I~SISt ~"111$~ti0Ol1 OF ga9CS) water vapor or flavorancs
rxuougti said lines. 14 8. 1 The closure set forth ire claim$S wherein
 said disk further includes as axially 2 extending baad around a peri pheral
portion of said di 9k base to space said disk base fromsaid base 3 wall of

sai d gbrival exdal héigHttE 0009 Rich eDRE bask 60 hd3 anbmirabrhi¢iness o103 6 inoh, 284 @e di sk

further includes an annular n'b 2 around a radially ouur edge oP said disk

base 4o lipg of tRaid I A S AYs WAbhindWinuBRATI LD RGnch Fkifhcrner for

engagi ng sai I ner against a tsdially outer edge o contal ner fioisb whm

sai d %ﬁ%ﬂ@?h&s%ﬁﬁﬁﬁmﬂaﬁsaﬁﬁﬁm%r finish. 10. 1 The cl osure set
e

forthfi's claim rern salrd aanula~r rib has a radially inwardly 2

directed surfac to heh, a .per] I reion of..said liner i s nolded,

t hat extasds ax %ga‘ﬁ\clﬁggf gdi3asléﬁga%§?fw%s&'ﬁﬁw §?msai d dish.
.1 The cl.ostut, set forth is,claim1l0 ereitr tlticl s,of said |iner

#i satles\wy %‘?%F@"&#Smg’é&“éﬁ%%f%% P‘Bﬁﬁg Bed 6ghan flue

t hi cl o~ess ofsaid |jiner on said di skbase_and said 3 ring. IS 12. | The

o1 0suRBY P BRIeHaRAY. FURTRRON OF SeRIERId o) The FFaRieral parian B2 pfdisk 4 isad

extending 2 radiallyi nvvard%g/ fromsaid skirt adjacent to but spaced from

sai d fesselyvrapiuredchetvam head 66 sed base wall 38, (Liner disk subassembly 44 isdloeselyi al | y

outwardly directed surface portion reeeivod over said bead. 13. 1 Tlu

cl osurcaptored withinithe dlosuseshelmntd e clngreis secvreduo ehesonrainerifisish) sowbickpaidte| |

I ncl udes a 2 bond extending radially inwardly fromsaid skirt at a position

s pac edheSlner dizk @b tphilp clamiped betwekn the closure base wall and the container finish.) Linar

10 48 is preferably compression molded in situ anto disk 46 while the disk is caprured within ihe
closwre. Thatis, disk 46 is fivst placed within the ¢losure shell and captured between bead 66 and
base wall 30, and liner 48 is then compression molded in sim onso the disk. Aliemarvely, bt
less prefersbly, the liner may be compression molded onto the disk, and the liner disk
subassembly then assembled to the closure. Liner 48 may be of any suitable material

15 canstuction. 1o accordance with the preferred embodiments of the invention, lines 48 is of resin
construction, and most preferably includes a barriey matenial 1o resist permestion of gases, warer
vepor and flavorants through the liney. The liner is most preferably provided in accordance with
the disclogure of ane of the European publications noted above, the disclosures of which are
incorparated herein by reference. Other suitable barrier liners or non-barrier liners may

20 alternatively be provided. It will be noted in FIGS. 1 and 2 that liner 48 extends over the catire
undersurface of disk 46 that i3 exposed in assembly W the interior of container 22. The lines
extends over ring 54 and surfaces 56, 58, and onto flat surface 60 for at Ieast a distance sufficient
to engage the axial end of container finish 26 when closure 28 is scoured W coptainer 22. Ring

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

9



. 3 wherein said disk and liner are | oosely captured between said bead arid
said base wall, ta. 1 The closure set fanb in claim 13 wherein said closure
shel | further includes a tanper2 indicating band connected by J~bla tuaat~s
- to a |l ower edge of said skirt for abutment with a stop 3 on the contai ner
fm sb, spacing between said bead and said base wall being such that said

band abmtamerfitisremaniso darihé lrreidnnally isisehlihg apapddea: witriot okl @dsai d bead

lifts said disk and liter from Sealing S engagenent with the containtr

kni Sh.anil She Audibllg isep SdecofSBS cdniihd? finltha Yy FIG.S2 W AlnbinAtd' 448 Yhis? Sai d

liner includes a barrio 2 material against tni~atian of gases, water vapor
anypr SRR g e RiE et pirioh 8K okl e i crfpe BN BB Enifersnl 4 o
> o conid R PR MBSt g Rl o oL B P Rl St o ang 2
ol bl SeBSLHE 2 L Rpe oPe Ao § Bomficliag o5 des behgliol o 111 2
wel | ARRETRicHe loslie: e XAl pRtAS SFRvien bepd Goriea hese il 30amrsbiist o osur ¢
et | Sighbrdmgsderbaid T ok Wadh o o) 26 mg Esemeobo fungilelyidges s 1|t
e e oS o el ol e

finish. In this way, the closure will indicate tmpering before the seal is broken.
10 FIGS. 8 - 10 illustrate a closure and container package 70 in accordance with 3

modified embodimen; of the invention. (In all embodiments, identical refeyence numerals are

employed 1o indicate identical or functionally relsted clements.) In package 70, the liner disk

subassembly 72 comprises a circular disk 74 and a flexdble resilient liner 76 molded thereon.

Disk 74 includes a cenwal bese portion 50 and a peripheral portion 52, from which s
1§ circunferentially continuous annular rib 78 integrally exzends. Rib 78 is disposed ar the ourer

peripheral edge of peripheral disk portion 52, and extends axially therefrom coaxially with the

disk base. The inner surface 80 of rib 78 is conical, extending axially and radially owrwardly

fiom flar surface 60 of disk 74. The radially outer surface of rib 78 has a concave recess or

depression 82 thar is received by snap fir in assembly over bead 66 on closure skirg 32, Ina
20 presently preferred embodiment of disk 74 for a 40mm tetartable closure, rib 78 has a nominal

axial dimension of 0,060 inch, surface 82 has a nominal radius 0£0.035 inch, and bead 64 has

& nominal axja! dimension of 0.006 inch. All other dimensions are the same as those provided

in connection with disk 46 in FIGS. 4 - 6. Linar 76 is molded over the entire undersurfece of disk

74, including inside surface 80 of rib 78. As best seen in FIG. 8 with reference to phaatom line

10
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15 There have thus been described severnl embodiments of a plastic closure, a
method of making such a closure, and a closure and container package, which fully sarisfy all of
the objects and aims previously set forth. All of the closures and packeges possess superior
sealing capebility, particularly in high-tempersnure spplications such as hot fill, asceptic £l
pasteurization and revort applicarions. The closures and packages also achjeve superiar barrier

20 properties wheo barrier materials are included in the sealing liners of the closures. The invention
has been described in conjunction with a number of aspects and embodiments, and a aumber of
modifications and variations have been discussed. Other modifications and variations will
readily suggest themselves to persons of ordinary skill in the ar. The invention is intended 1o
embrace all such modifications and variations as fall within the spirt and broad scope of the

25 appended claims.
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l A Wo-piece plastic closure tha incfydes:
2

2 plastic clogure shell including a bage wall and a petipherg)

3 for securing the closyre OVer a container finish, and

skirt with internal means
4

said annula; ring extends,
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3 a rounded concave portion that exiends from said convex portion to a flar axially facing surface of

4 said base.

S.

1 The closure set forth in claim 4 wherein said disk base has a central porrion within
2 said ring and 3 peripheral portion ourside of said ring, said central and peripheral portions heing of
3 identical thickness.

6.
1 The closure set forth in claim S wherein said liner is of uniform rhickness over said

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

7
1 The closure set forth in claim 6 wherein said liner includes a barrier resin material

2 1o resist migration of gases, water vapor or flavorants through said liner,
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| The closure set forth in claim 5 wherein said disk further includes an axially
2 extending bead around 2 peripheral portion of said disk base 1o space said disk base from said base

3 wall of said shell.

9.
1 The closure set forth in claim 3 wherein said disk further includes an annular rib
2 around 3 radially outer edge of said disk base extending away fom said base wall and underlying
3 said liner for engaging said liner against a radially ourer edge of a conrainer finish when said closure

4 is secured 1o the container finish.

10.
1 The closure set forth in claim 9 wherein said annular rib has a radially inwardly
2 directed surface, onto which a peripheral portion of said liner is molded, that extends axjally and

3 radially outwardly from said base of said disk.

11,
1 The closure ser forth in claim 10 wherein thickness of said liner on aid radially
2 inwardly divected sivface of said rib is less than the thickness of said liner on said disk base and said

3 ring.
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1 The closure set forth in claim 10 wherein said closure shell has & bead extending
2 radially inwardly from said skirt adjacent to bur spaced from said base wall, and wherein said annular

3 rib has a cancave radially outwardly directed surface portion received over said bead,

13.
1 The closure set forth in any preceding claim wherein said closure shell includes e
2 bead extending radially inwardly from said skirt at a position spaced from said base wall, and

3 wherein said disk and liner are loogely caprured between said bead and said base wall,

14,
1 The closure set farth in claim 13 wherein said closure shell further includes & amper-
2 indicating band connected by frangible means 10 a lower edge of said skirt for abutment with a stop
3 on the container finish, spacing between said bead and said base wall being such that said band abuts
4 the stop and fractures said frangible means hefore said bead lifts said disk and liner from sealing

5 engagement with the container finjsh.
18.

1 The closure set forth in any preceding claim wherein said liner includes a barrier

2 marerial against migration of gases, warer vapor or flavorants through said liner.
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17.
) A closure and container package that includes:
2 a container including a body and a finish with an exieynal thread, and
3 a plastic closure as set forth in any preceding claim.
18.
1 A method of making a twa-piece plastic closure as set forth in any preceding claim
2 thar includes:
3 (a) providing a plastic closure shell that includes a base wall and a peripheral skirt

4 with intemnal means for securing the closure to & container finish,
5 (b) placing a plastic disk within said closure shell against said base wall, and
6 (c) compression molding a resilicns plastic liner in sitw onto said disk for sealing

7 engagement with a container finish.
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