CLOSURE SYSTEM BACKGROUND OF THE I NVENTION (1) Field

of the Invention (0001) The present invention relates
generally to closure systens for 5containers. (2)
weessiopddsen of the Related Art [0002) Cont ai MEdT/AIS2007/069096
cl osures are devices that seal the contents of a
container, thereby protecting the container contents
from contam nati on. oxygen, nvoisture, spillage and
evaporation. Many types of closure 10systens have
energed to serve these functions. For exanpl e,

t wo- pi ece cl osure systens have frequently been

enpl oyed in canning and ot her food product

applications. A two-piece closure system also known

as a conposite closure, is typically made up of a

screw band and a disk. The disk fits Inside the band,
bet ween the band and the container. The disk 15 Oten
has a peripheral raised (ih_an undersi de adapted
to contact the | and of t%@gg%#éﬁﬁ@r. The di sk may

al so have an annul aA U§P.9 Iy i ve adhesive

or seal anftdi Sipjoeidhd Inyeptiashe under si de of the peri pheral
rai sed bedwThirs el avettopredieh ghpgraliy tobadrd sygferedent act

bet wegn t RensHesk and the | and of the container and can
prevent | gherghs, e el sk he di sk. 20[ 0003] The

cont ai ner [403.’?t y el)n?%ﬁe[ (;(Dsul r%sl ;I;eqﬁvlé% bt s :,0Q8he QL olREVET 2ge
Product b s ey oLl e CnORH L SY RS MhaiiSioh 000 ©F
beverage SPOIEE R P BE EEREREFCT &T1Y St eri e The
cl osure sy$EehirEsye sl *’B%e"ﬁ‘ifﬁt‘?'baﬁa%/ydypﬁh‘gdﬁs‘&?t ai ner.
To cliBse avsteowbaye pragroad &y saye these pipis b BB GTeP'ES st em
the di sk icksurospitemihbye fpdusidiebken prontpyéian Gomnsanheier by be
seal ed an@raucspiemonantvo@cPddsooseky, dve kewed over t he
di sk ont 0 shhiRsikicBduiis §hican:ce G akorsrbandhea egr Bw band
of ten remgs0fs hAR$S bERBARNIR thRBhd AScohBRerCORIRE NET i S

heat ag andnsied d dehiBflmiat ials Uk RlndBRBERaTo LS P} ace
under the o %g- (yfalctin] T8 di RLPGE RN annlil GG HEW Dand
is tight eﬁr&ﬂa_ AR S A e CohT S har IS _cool ed. By
virtue of SEHEeSHRSHYB SN GRFR %e L8R ‘ﬁg’f’ PR ¢ s
cont ent s, Tal4g@bead. This sealdnt provides a sealing contact between the disk and
the land of the container and can prevent lateral movemaent of the disk.
20 [0003]  The contalner iy typleally filled with a food or beverage praduct
before sealing the closure system. The food or beverage product may be
commercially sterlle. The closure system can then be applied to the
contalner, To cluse a container using a two-plece closure system, the disk
is typically placed upon !the conhtaingr to be sealed and a screw band is
25 loosely scrawed over th'gz disk onto the finish of the confalner. The screw
band often remains lonse enough so that as the container is heated and
sterillzed, vanting of gases may take place under the disk, After heat
processing, the screw band is tightened and the sealed container is
covled. By virlue of the slow cooling of the contalner and its contents, {he
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pressure within the container is reduced. This
produces a partial vacuumw thin the contai ner,
causing the disk to be firmy retained agai nst the
| and of the container and a hernetic seal to be
formed. This type of closure is beneficial because it
can mai ntain product seal integrity during
sterilization and allows the container to be
prasegreaditibl t&e lbyntbiner i5 cahsadd@hisprbthart atpzeiahesdufarithin the

cor?tgﬁ;\grn ggltls}f ndcﬁ'ﬂn %fsk%g ?éz fi rny\grei%g Qgé ggg rf‘é% Hwquﬁ$%§h§con?g ﬁer and a

hemuc@eal to lve fcm“meg ques tyas Of/dnstse tscbqneMi@ecaJsa it can maintain

prdb‘a | |ﬁ hﬁ#ilda\? %% |I@§B&1 %?dl aeig%}ﬁé)ibéﬁég%erggﬁe rea MRy the

Con%mw'tbwtut@e araddet @aeqood%rymétse&il osure system
conprising a container having a finish and a | and
{
wd 99&%/?%4?&6%{!‘%2 t@a%nﬁ%ﬁ cht?lﬁoél'ierUlogﬂrel fgp%ea?ﬁé dﬁeéo ta‘ﬂﬁer
Whpmthycmsé@ hpswiatksel PRpYide Gitepotmunésation i amnf@fnat pstion
theg@iit ai ner, at an angle of between 1 and 10.
[0005] Al so present is a band adapted to be received
onto the finish of the 15container. The band has a top
portion and an arSUMMARIY;QF FUEINVENZIOMwar dl y from t he
top portion. Additionally present is a disk adapt ed to

[od@ﬁ rec ei Eﬁ&gb%"ﬁ?é‘é%n{ :h@erﬁ%ﬂﬁ’s @%@ta@hg 3%{}% %\o‘%ﬁ

a raised perip e un
CO*BPﬂ&Hmaa centaiser pingpHisysl ar@e?a!ancb losatedi et thg tep @fdhmfAmaﬂlegne

oufePGhbINGF BB ﬂﬁi@ﬁ' Jumb@m tﬁé’%@' ;Q%er@ceg %%5 e 19RA %b@é dowmrd;y
ratio of th he channel t he

towash thsi %ﬁ*dq %i‘ﬁae P@t@'ﬁert ﬁ%an amier%fﬂp@é/ve@n 12" qndtw 1 1 V\hen

the disk is inserted into the band, the annular |ip of

[GCIOBF ban dA%EStpﬁéé@ﬁt ib @W@BQ |aMap‘R§d’ b r‘eB&véoPérﬁ@ theRRidnRIplcA
bead of the disk and has a ok portion that enﬁ]{a ges

contaiper dpe Raed hafst e rodigs a6 anr?@nvfaf lipeertensingdnuardly fisenine top
poBEh. EFdd &yl ﬁ@é&k\ks@dgméaw NSFedARABRRenanEBER and the

et e _unader st andi ng of 't he resent i nvention,
com@ B afibd S BT R HEdE TP BF S, RN BT SHs
petigher bead RBEMIAG l AWnWakdly fBRg RBEHEPAAYH BEntains a gasket

material. The ratio of the width of the channel to the width of the container land is in the
range of 2:1 to 1.1. When the disk is inserted into the band, the annular lip of the band

extends inwardly beyond the raised peripheral bead of the disk and has a hook portion
that engages the top and inside edge of the raised peripheral béad,

BRIEF DESCRIPTION OF THE DRAWINGS

[0006] For a more complete understanding of the present invention, reference is
now made to the following descriptions taken in conjunction with the accompanying
drawings.

[0007] Figure 1 illustrates a cross-sectional view of a closure system of an

embodiment of the present invention in which the band is engaged with



drawi ngs. [0007]Figure 1 illustrates a cross-sectional
view of a closure system of an enbodi nent of the
present invention in which the band is engaged with
WG 2088/6¥c@nd container |and but not tightenedcppt@otdtsoss
di sk and container land. [0008]Figure 2 illustrates an
exagger ated cross-sectional view of an enbodi nent of a
cl osure system of the present invention in which the
5band is engaged with the disk and contai ner | and but
not tightened onto the disk and container | and.

[0009] Figure 3 illustrates an exagger at ed
cross-sectional view of an enbodi ment of a closure
system of the present invention in which the band is
engagﬁﬁidm& b ¢dmeairghir sanddindnatdightaheeontd drediiskdndrobtainer
tighte d onto 10t he di sk and container land. In this
errboé"i’ exenpl ary angl es of the |land, channel, and
top nmu&] on Fiduré Bdlubiaatels am exaghénastdrabssekeci@@OLOY of an

FILOuT ol d LT AbER0 M BAAEHALEAR I6/cRRSH RGAHdORE!

Vi ew 0 an e uresst
Spr esdand israngagecomth the disk @hd cmalb%m@hd @Jtmpgﬁméﬂﬁ@d opiet o

t he qdésgl si2oh SR ey, | and, forcing the container

15l and I nto seallng cont act wth the gasket material.
[0009] Figure 3 illustrates an exaggerated cross-sectional view of an

embodiment of a closure system of the present invention in which the
band is engaged with the disk and container land but not tightened onto
10 the disk and container land. In this embodiment, exemplary angles of the
land, channel, and top portion of the band are illustrated.
[00010] Figure 4 illustrates an exaggerated cross-sectional view of an
embodiment of a closure system of the present invention in which the
band is tightened onto the disk and container land, forcing the container
15 land into sealing contact with the gasket material.
DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
[00011] Reference now will be made in detail to the embodiments of the

invention, one or more examples of which are set forth below. £ach
example is provided by way of explanation of the invention, not a limitation

20 of the invention. In fact, it will be apparent to those skilled in the art that
various modifications and variations can be made in the present invention
without departing from the scope or spirit of the invention. For instance,
features illustrated or described as part of one embodiment, can be used
on another embodiment to vield a still further embodiment.

25 [00012] Thus, itis intended that the present invention covers such
modifications and variations as come within the scope of the appended
claims and their equivalents. Other objects, features and aspects of the
present invention are disclosed in or are obvious from the folfowing
detailed description. It is to be understocd by one of ordinary skill in the



DETAI LED DESCRI PTI ON OF THE PREFERRED EMBODI MENTS

[ 00011] Reference now will be nade in detail to the
enbodi ments of the invention, one or nore exanpl es of
Wi flbs/@b@oset forth bel ow Each exanpl e is ppewusheh/dayoss
way of explanation of the invention, not a limtation
20 of the invention. In fact, it will be apparent to
those skilled in the art that various nodifications
and variations can be made in the present invention
wi t hout departing fromthe scope or spirit of the

i nvention. For instance, features illustrated or
descri bed as part of one enbodi nent, can be used on
anot her enbodi nent to yield a still further

enboditriesttthe @B AERA)ssDnusa dedcripton ofteeedpldrytdnatiodinmants
present, inventi.on covers .suc L] '

Dart 2ot BbLBRas  ifitite BRGUY SPbIREPu8Bbsan,
cl ai irpreatih. t hei r equi val ents. Ot her objects, features

and_g6RAst © MfushifieRieaRML) FRALHMARS Y RftARd 1

or a ious fromthe foll owm

5desccppiginenwhich syrepunds the opaciey §t'g@@orﬁyin@rr@dd$ COiguiedr y

skil b, é&omaf?odg%ré bR ESBMBRERtinidh RGHSRH Q8 g!z%n e

description of exenplary enpodi nents only, and is not
i nt er’féﬂé‘d?sas limting the broader aspects of the
pPr esegjoriV QRtUsed helePOEIL rm\Garkds 8aREHRIIP poktdR of AeM

"finish" means the top portion of a 5contai ner which
sur r GORAYHcA &Nk APTHEC! ¥th thegaskpimpiRes! ohig disg and forms a

10c0Nf isgAIr €8r &S ANaRASERowh &4 PEMItR: Flgolesexanpl e, a
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finish is shown as 22 in the Figures. [[00014] As
s TRG1B] n TP HRr sk e e vigh of 15 BB (OGS

t he bwhe&dwticahthBidEsSorGaNdraied bardl IFok Beargas kedkirt is
rmter'boal of %he disk and forns a 10seal. For exanpl e,
a | afPWsasHORIHNGEI9YES n the Figures. [00015] The term

" ski [0do16pf ane tdrmst Rlseditipindl hoad refet td heideaniag around

R R N T AT

[ 000 shdwiThe32 erthsFigu@ssed peri pheral bead" refer to a

R T M e

i n t et EBargoe placed between the disk and container land in order to prevent
the escape of substances such as gas or fluid. For example, a gasket
material is shown as 34 in the Figures.
[00018] As shown generally in the figures, the present invention is
directed to a novel closure system 10 comprising a container 20 and a
closure engageable with that container 20. The closure of the invention
can comprise a two-piece composite closure. Generally speaking, a disk
30 fits inside a band 11, between the band 11 and the container 20. The
band 11 has a top portion 12, an annular lip 13 extending inwardly from
the top portion 12, and a skirt 14 extending downwardly from the top
portion 12. The disk 30 has a center portion 31 and a raised peripheral

bead 32 circumnavigating the center portion 31. The underside of the



[00017] The term "gasket material"™ means any type of
sealing material that can be placed between the disk
and container land in order to prevent the escape of
Wosisangre such as gas or fluid. For exanpl epcau@eshrioss
20material is shown as 34 in the Figures. [00018] As
shown generally in the figures, the present invention
is directed to a novel closure system 10 conprising a
contai ner 20 and a cl osure engageable with that

contai ner 20. The closure of the invention can
conprise a two-piece conposite closure. Generally
speaki ng, a disk 2530 fits inside a band 11, between
the band 11 and the contai ner 20. The band 11 has a
top pesd :Bmmnlrzes@na ﬁﬁwudvaﬂiylf:ia@gl&aexélmdﬁlhm ganwanhinga

f 12 i 14 .
cown &gl GoPrBA HEReoeniie B el mafend i Shed
cent eealmmdmlo:m t’alhacrdwtanerramsm:l peri pheral bead 32
[ t I 31...Th d d
o '+ PO 23 hs Bed PP O o B bl PR A U
5 chanthedad33 6vemid 23, loeated ontre cutexr sgeisdesdf tmadoetaiadr fiBidh 22

coal TR Surtep G FRYSENAPE ulsSbecllo  TACRERE] Tre

S eal
bandthtdadsdf dmd 28 crreagaptarntb getdive merdnatheeand/pravide a dibbir

he KA PR B hEAL Sed B QUL L A Bl

bandnekdriat 3414 the disipde bgaimdt yhe Fhe2hoftbé aontainec2d Sn $6me
100 O 2P Pl P el 8 e BOF e Bh 2P 0

t he!r e@ymseasl anmglat theeaglas Retontimtogs mahul@4hrepd niay bdi sk 30
aga'ngtgrh?ﬁsté@ of Qﬁ'gmg%rrgéteﬁ gﬁ)trﬁﬁi% ALAE In 28rtaih BingP e

10e ments o ntion t annul ar t hreads 16
and e®badimenisring annviss thasadsl %ﬁrartdrﬁm@mtermpéeﬂtmaad@gs

annu| 5. hh&gﬁtﬂfkaﬁw i GRIPEY 86 e%re@& sH@héHt@éFéJtﬂép%@ed

protr d|n I'n certain ot di nrent
15 annupwdlﬁm@a@mu%haﬁ@nta@erafrr‘eshl ﬁﬁ@%a@é@&mﬁt@a@% or

| ugS porflohd@at dHyBgsle SBRYor A% HRSUGBEHefS. the thread
segnents are disposed 15631?Ird| st antlé@around t he

cont E109&¢! flimﬁ%ﬁnb%’ée@l% iaveRian. #h e Rl a§ rorier birg 40
t hat jsgpaageosteippér diiacd Wtﬁ@ﬂ)pﬁ%@rﬂtﬁ(}f D80k, m an

enbodi ment of the invention, | east one annul ar bead
40 i 8OTB? BDERYIMERISt e i fpe? agwqré)@éd%ﬂﬂ ¥ DB (5atserani 1B
2012 ofippdigumathf Ik top PoSiORE2 eMPeBaRE M SThé W bbBd(EP
annul ar beads 40 may be | ocated on the
40 can be rounded, sqUared, or any other shape. The annular beads
provide the band 11 with additional structure and stability during the
tightening of the band onto the container. When the band of a typical two-
piece closure is screwed onto a container, uneven force may cause the
25 band to flex. The annular beads 40 located on the upper surface of the
top portion 12 of the band 11 provide the band with stability and reduce
unwanted flexing of the band.
[00021] In certain embodiments, the container land 21 slopes

downwardly, toward the outside of the container, at an angle A of between



20upper surface of the top portion 12 of the band 11.

The annul ar bead(s) 40 can be rounded, squared, or any

ot her shape. The annul ar beads provide the band 11

with additional structure and stability during the

tightening of the band onto the container. Wen the

band of a typical two-piece closure is screwed onto a

. __container, uneven force may cause the 25 band %o flex.

1°and@” @hown BFigEads ImeeriacapefiBents dae eyfeperdat 2kaorss
downvﬁé?@l%tt@@at@qné b@bBidd 3f Bk cbhainbaadad dndgk A\f Betwiebe abend® and 7°. In

T e e .
contaih@mngk %h@lmeSaththhe treltaredgé bitheubstaider lafd ishebout 5°

_ t ai t A t 1 d 10 h
mgheﬁﬁé‘rﬁ%'a”e%'ds?edg? B BEPpeRel ‘ﬁ{&f@ﬁ. “nﬁiﬁ? s, the cont af ﬁe?W”

and 21 sl opes downwardly ward the outside o
[0002%Jont ai H@rundstwd@n'i%mgreetoapaﬁl%é?\%@ﬁ bapd i and én%ch?nnﬁr’ RS can
also si%bé hbwmat‘r&p BWhRah&BESe of the c&@ﬂieadyﬁt@m beagleslB shopes
downwar toward the outside o cont a| ner af an

respeciiMgly: éN’AC'b¥a”a<}5’6r&§P%‘d§8”?rﬁg¥ totth%aﬂ%f*uozt ptagper {gqg- In an
embod?tg\@ﬁtajf Bﬁrtrﬁ\lreihﬂdn,ltﬁe &bmlﬁer?p%rﬁi‘ﬂ%cf}aﬁzk dh_l?_ﬁlﬁ\altib @ang ttimpcdﬁibgn 12]c each

e t.he cont ai ner nd. [! e un e 0
siope fatdmyegyy BFRR e 24557 o e ChuRden £ amAARE Belhhel

can al so sl ope downwardly, toward the outside of the

[00023| osurle seyscemmestially ypiadlegoatinars. thelapd atgaas @ dagmwarly

slopinG 8RI€ 8f éﬁ%%{i’%"d:n%ﬂﬁéé'éb{eérg ﬂfahl@n@%laebé}w@én i R@nd 10°, allows
cont ai ner | I e of t e |nvent|on

thoroug s aevelr#aisy of (thihepsiiet matedal 3&r9aﬁrnféﬁ ce@alaﬁ'a'a% B Ao e gk 3929

tighterRa@htoltie omaineiormwatbiyal tapﬁﬁ@@ﬂgfbfwtr@%&l 4 ahd tB@esponds with
contalner at an an | e o gﬁﬁ@ 023]In sone
thean@@ﬁﬁ@p&ogaﬁ?rg@gﬂpg Pl AFRFE F @2XiPZe%t and area has a

downwar dly sl opi ng angl e of about 15. In contrast, a
[00024]ear | yinblder td cragte Sheepartibdangogi ob thapentadioer fand, Hescontainer 20 can

be exthdh %%Qc!lbocefh éﬂgieaoﬂ‘rorﬁ h% éﬂuh@@t i élce@élplgé’t%rreﬁqlaﬁlm on the

cont ai ner 30 1's tightened
finish aschinall. s materiadan thesrhs negnoquef ugingsa aﬁ@tm@ offe blage. de@Iri(mfe blade

can beagé@ Pé}wdang%r fo%paﬂaé aY\S‘t &;é\ﬂlé}%uﬁaaé qh@ﬁcnl?é["'tﬁa@é)ﬂ%ﬁ's@:?drates the

the"seal area is further maxim zed
contauaﬁrér@m the Mol @he §° epgle plit $Tedea PN ange &here HadsdeRAge cbihe

containé®Mhd i& BRINGPRLALMREN #@ dtiBite edge of the container land. The nearly fiat land
area places a more even distribution of the gasket material 34 onto the container land 21. The

disk and band can be manufactured to provide corresponding angles.



be extrusion nol ded and renoved fromthe rotation
wheel , with excess plastic remaining on the finish as
a noil. This material can then be renoved using a

Wl @bdiRgkni fe bl ade. The knife bl ade can bep&gt:s@i7ns9006
any angle, for exanple at 5 below flat surface. The
kni fe bl ade then separates the 20contai ner fromthe
noil at a 5 angle. This creates an angle where the

i nside edge of the container land is slightly higher
than the outside edge of the container [and. The
nearly flat |and area places a nore even distribution
of the gasket material 34 onto the container |and 21.
The di sk and band can be manufactured to provide

cor r aqeasHi mycatgH @abodirhOflS 2bthe lrvesteint aiemaaahmmiiasrem;s

th ti t
open R BTN it PanR SRR IR e 2
g_ef |k pesprargedhpiroiad topdgenidd 18f Tiee diuelpacoprethe nigsur8 sydibia
i's

0 .of I is.i.

the  BUfReertedhabrerd e HEma Gprsanoren s, e

5r eceiraetiel o thehlanb dm ¢usl &etp\u #he ibebaly dxtendingwandbylip 13
t i 3 th d

can BorBaPRTAE) Thoaolal ol ioetP Ol o 52ha

Si m [Samilayly, thé barhﬁmcétﬂbe:mtatdime whbiteatha kisk 30fcah be frivgordillg k

30 be_f ] t

e o P el SR R P PGl A R e, ¢

ti ghbeambdﬂ mrigbtehbeonto titeacanéaine? @), tha eisi38 lpr@diep aeertios

a se cont.aiLner O (shown in Figure 4).
10[OOO a:nertzgzer}ow%r% errsl cont ai ni ng channel 33 is

desi Wﬁl 0 Tfhe masket wwnammﬁalm:t\@cmmdi 3Blis dbsigras to form

tai t t 4
can Beefutiing bt 2oL FRLARRL 20 ot 66 ibke?
resi m;atamadj:itpbasn)e pagtieols Ridsdisoliisa Sqlid ohixtire of seisink apthe

I f
i""ﬁee' BRAd: é?é?s ok b i@%?ﬁdnfleldqrr e E@%ﬁ%ﬁﬂ}f ng0n éﬁ SmBB(ﬁFn%th

15seal Oé\tg\alpvmentlhﬁermgmtaania\%lsolrhaﬁdi d@lﬁqume\aemrflghweal@gﬁ@sts
of © egcﬁﬁtaﬁ’r‘ier?atn'a% pRQSitaR mﬁ%ﬁﬁé &9@%@&] othfr c%%!%ﬁa;nants.

enmbodi nents of the inventio \ _ _
i nsel@987] ntiwserneemhpdments of e iaventiorwhen teidisiot0 ishe

band,rﬂsén@&fnmﬂé EW ‘i’ll\é’arl??ﬁl)’a‘?r]}gﬁlaﬁhé%ﬁ@qi‘l Bgafys32 of

t he disk and has a for ion t hat engages

t he ﬁwr@lhaem@tmra@a@ @e@q! 3¢ pthp disl 392md has g yppplcegrtion
20¢l Osqﬁ%a?)éﬁ@&jgéih@%p%h&:r@@@%dbe? of th@ %s@sﬂ mwcatz BRsure

cont al ner forcé caused ?/
appl isgiemeraste bens ip tightgnadpninbeganisingsleat. *hﬁ goyp &poe

| NselchusedhyttheaiiesRAtorgY BMlsitd the cfl@é’i@é’&‘rthe aisk fnert.bomnd
11 is tightened onto the container |and 21, the hook

por t |tWr§%er6f"V?W@”l hoyveyer, 48 419 kandidyis Kosensaiingl v on
the taRamBbiahdPethefgk Rhidnhe draadi p312} adph@eﬂ%hjé

creat| ng an equal downward force on the out er and

5 nnerd‘)%’[]‘f’?rﬁbfé)“d\"e {oRGNO A" 949%¢f “E“’h@e'@éjo?fﬁ Hieﬁ"é?y cregiigy an

cont @b!’ﬂ& ldolvARNEdG&Re bRER 1B Qﬁft@ ahd G}h@ﬂ &@Jfacb df tHagargpBKert
mat eri al , forc:lngthe %ggﬂ ter i al

di st ,thq)ctﬂn&p%vgh {]‘org@p n create a (%annel in the gasket

material, forcing the gasket material to be distributed evenly across the
inside, top and outside of the container land. This provides a better seal
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i nside, top and outside of the container land. This
provides a better seal for the gasket material on the
contai ner |and and prevents the ingress or egress of
gaseous or liquid substances. [00028]1n certain other
enbodi nents of the invention, the ratio of the width
of the channel 33 to the width of the container |and
21 is in the range of 2:1 to 1:1. In particular

for thégé@k@dhﬁt@ﬂéisontth@cdmm@ 1&fd driieravertdtheingtdde of BaiRBEbf @deous or

" d 9 the width of the container land 21 is in the range

quid ¢ %@Eﬁ? 1.75:1 to 1:1. In further embodinents the
ratio of the width of the channel 33 to the width of

[00028he comntdirtaRrotharehbddiniehts df trtehavérma@ ah®fatialebthe thtﬁ ol the
t he r

th
chanley 1 19 e W SCRERTER 4R, i UeatToect 218 ot Bfieer
embotitamdtsﬂﬁe I’&BIO@bﬂHtW!dIhleth]B chhmae B2 $ethe mddidichibrtcentatnieeland 21 is in
the ra e d%)fh ab% b{ Pf 1 ‘?lq nl%'flg%%{ Ie%P%{i h‘%pt{cs C’)(ﬁ aa?i %ﬂhﬁ&{}%ﬂ \B&P%hchannei 33
to theiwtidib ng&g@sntamer Iehatzn \seh yhearangool ablvahhell t33:1i. & yet another

. L

onb 51451l ATEAIER 73, Tt b Rt IT A
aboutdakkin haseemnhpdi®antsnthe widte hbthachaz®l 3% istshightlylybenthan the width
of the‘?érﬁ!ti'i' AWE fﬁn%ér%h%h il 'aQ@s Aar@%tigéf)f ShASy %anﬁw@ﬁﬁ is beneficial
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[00030] In precessing and sterilization, the container 20 of the present invention can be

filled with a food or beverage product before sealing the closure system 10. The closure system

10 can then be applied to the



25 container 20. The disk 30 can be placed upon the
container 20 and the band 11 screwed tightly onto the
cont ai ner 20. The container 20 can then be heated and

W& sdokhwed. The closure system 10 of the inveptuwemorios0s

beneficially maintains product seal integrity during
sterilization and allows 5the container 20 to be
reseal abl e by the consumer without the need for a
secondary inner seal. [00031] The various conmponents
of the closure systemof the present invention can be
produced froma variety of materials, including
netals, plastics or glass. In sonme enbodi ment of the

i nvention each of the 10container, disk and band may
each doatamed20.0The disk Jbean begtleredaippn shecdontednegpR@shd the | n
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pl astsie&mdla Ll Segnbodi ment, the band can be prepared
from™any pliastic material, including one or nore
sel ed0@31} r oihetvadousr eonpooenis PEhE slgsee syeteieal Hig rragent
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et hyl oy ¥igags- Al Wwbmg@d y}@é@\{entlon each of the
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In this embodiment, the band can be prepared from any plastic material,
including one or more selected from the group consisting of polyethylene,
polypropylene, polystyrene, cycloolefin copolymer, polyethylene
terephthalate, polysthylene naphthalate, ethylene-(vinyl alcohol)
copolymer, poly-4-methylpentene-1, poly(methyl methacrylate),
acrylonitrile, polyvinyl chloride, polyvinylidene chloride, styrene-
acrylonitrile, acrylonitrile-butadiene-styrene, polyamide, polyacetal,
polycarbonate, polybutylene terephthalate, ionomer, polysulfone, polytetra-
fluoroethylene, polyester, vinyl ester, polyurethane and polyurea. In a
particular embodiment, the band is prepared from polypropylene.
[00033] A plastic band offers advantages in that a plastic band does not
rust or corrode and can be reused many times without any deterioration of
its appearance. In certain embodiments of the band, the outside of the

skirt may have a plurality of vertical ribs or other gripping mechanisms



[00033] A plastic band offers advantages in that a

pl asti ¢ band does not rust or corrode and can be
reused many tines wthout any deterioration of its
Fpeas@nee. | n certain enbodi ments of the bapdryutieriossnos
outside of the skirt may have a plurality of vertica
ribs or other gripping nmechanisns designed to aid in
the grasping and turning of the band. In other

enbodi nents, the band can be provided wth tanper

i ndi cati ng neans. The band can have a detachable ring
and, hinged to the detachable ring along its | ower
end, a series of upwardly and inwardly projecting
ratchet 5fingers or tabs. In particul ar enbodi nents,
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W t higiddye container is |less than the pressure outside
the contai ner. The deflection of the central ﬁortion

of t HOWBAkK prBeMBedimentefdiminveriandche disk isgretghdn a
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COV\I Sc,dgbtlagto rle],-l*:‘(%ff?%~I her, %ﬁ'§§ nbé\% E;eﬁ% @IB%I urk %ff&ﬂé‘llna’ln Lhe

e Sy stem
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t i ghtn@mtAitr endyBriphiBdh 8oMB LueR BE @h ANt or baby bottle. The
boitle may be filled with cow's milk, human breast milk or infant formuia.
Once the closure of the present invention is applied to the bottle, the
system may be sterilized or otherwise processed.

[00036] If the bottle is used for cow’s milk, human breast milk or infant
formula, the bottle may be filled and the disk of the system replaced with a
nipple. The band can then be tightened onto the nipple and container,
securing the nipple in place. The container and closure system can then
be used to feed an infant.

[00037] The closure system of the present invention is suitable for
multiple filling processes, including hot fill, cold fill, dry seal, pasteurization

10



securing the nipple in place. The contai ner and
cl osure system can then be used to feed an infant.
[ 00037] The cl osure system of the present invention is

SV bRbbRedor nultiple filling processes, i nclpdjiRehoRiisoss
fill, cold fill, dry seal, pasteurization and retort.

The cl osure can be produced in a variety of sizes for
a w de range of food and beverage applications, such
as pickled products, sauces, jans, jellies, nuts,
juices, mlk-based beverages, and infant formnul as.

5[ 00038] In certain enbodi nents, the disk and band may
be made of different colors inproving the esthetics of
t he product package. Additionally, the disk and/or

IbagdI amgy?tba. The dm@»d cialﬁl ba pfﬁﬂiDEkﬁTm%Wahb@tof mb@ffocawldme
abel e r. c 0039 f erences
o't oo s e SPEE e aa BBRETR rsh PR g op atiEeE

10l i rdauedsd, fams, gllies, pam;nsqespmhﬂ basatiibeneragesateninggnt
pateqénﬁp | ications, presentations, texts, reports,
manuscripts, brochures books, internet postings,

5 our r{aooaaat i lolcedain pmbpdjdieoal. the diskcint ivend ey be aragle of

her efyrd 0L BRL AR ANdNg SUEKRIGE LM Rk tiae

speci ion 1n to the extent that
t hey Paadésoaa}wsthgtd@ktanmq hanchmay|be erogyeadds aledrwiense thak

di scuggj @ 1 labdies hPEGHRERREFSHRKEEI N i Intended

marelg to summari ze the assertions nade
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10CONStintildti @S al phSYrs, %fubhcam b§t@ﬁl‘éspd’t@fﬂ% Reatibs, right to
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byt rl)?(srgfe(r)efncg into Gus Q/peckcatlon in thelf:]e tlretlés fo the exlflent that they
are consistent with the disclosures herein. The discussion of the
15 references herein is intended merely to summarize the assertions made by
their authors and no admission is made that any reference constitutes
prior art. Applicants reserve the right to challenge the accuracy and
pertinence of the cited references
[00040] These and other moedifications and variations to the present
20 invention may be practiced by those of ordinary skill in the art, without
departing from the spirit and scope of the present invention, which is more
particularly set forth in the appended claims. In addition, it should be
understood that aspects of the various embodiments may be interchanged
both in whole or in part. Furthermore, those of ordinary skill in the art will
25 appreciate that the foregoing description is by way of example only, and is
not intended to limit the invention so further described in such appended
claims. Therefore, the spirit and scope of the appended claims should not
be limited to the description of the preferred versions contained therein.
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departing fromthe spirit and scope of the present

invention, which is nore particularly set forth in the

appended clainms. In addition, it should be understood
that aspects of the various enbodi nents may be

I nterchanged both in whole or in part. Furthernore,
w@ﬂ@ﬁgcgﬁmgﬁggnary skill in the art will 25appreciate

that the foregoing description is by way of exanple
only, and is not intended to [imt the invention so
AABHBEYIRISeIMHE i n such appended cl ai ms. Therefore,
the spirit and scope of the appended cl ai ns shoul d not
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Govmdy et oaiRihern of BEYSE P abichofiah Malgnoages the

angl e tofandlysige e6@ of the raised peripheral bead.
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2. The closure system of claim 1, wherein the land slopes downwardly, toward the outside of the
container, at an angle of about 5°.

3. The closure system of claim 1, wherein the ratio of the width of the channel to the width of the
container land is about 1.48:1.

4. The closure system of claim 1, wherein annular threads are located on the outer surface of the
finish.

5. The closure system of claim 1, wherein a skirt extends downwardly from the top portion of the
band.

8. The closure system of claim 5, wherein annular threads are located on inner surface of the
skirt.

7. The closure system of claim 1, wherein at least one annular bead is present on the top portion
of the band.
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3. The closure systemof claim1, wherein the ratio of

the width of the channel to the width of the container

land is about 1.48:1. 4. The closure systemof claim

1, wherein annular threads are | ocated on the outer

surface of the finish. 5. The closure systemof claim

81 Théelpsira sgsteki mftclzém‘emr@jm\thmmdﬂnydé Dbﬁ'iettdsmpompn of the band
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of angkeofstkerand. 7. The cl osure system of claim1,

LR R 270 Bt B Bl Sl B, v e
c L@Jatmié of W&e:raealdngﬁdwanm@ F@@dzs@@n@ﬁgﬁ@ ﬁd@@i@@f’gbe %hdoind the
t S s downwa , toward the outside of the
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channel sl opes downwardly, toward the outside of the
band, at an angle corresponding to the angle of the
| and and the underside of the top portion of the band.

10. The closure of claim1, wherein the gasket
materi al conprises plastisol.
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