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CONTAI NER CLOSURE ASSEMBLY BACKGROUND OF THE | NVENTI ON
1. Field of the Invention This invention provides an

WwWe@2®$/0890©pen cont ai ner/cl osure assenbly, norePCT/US2007/087395

particularly, an easy to open cl osure/container
assenbly having a tanperindicating feature. 2.

Di scussion of the Art Two nmain types of bottle/closure
systens that utidoNTAINERRSROSURIRASSEMESLY Ndi cati ng
tanpering are currently commercrally avallable. Both
types have certain drawbacks. The first type | ocks the
tanper-indi cati w%ﬂdmw@mEfﬁlgN&%i ng

mechani sm r equi n of two of
forces: ( 1) the force to overcone thread and sealing

surfaf:e f IEGHIThe fhvehiEgKe the cap and (2) the force
to r'E'a‘k—l‘h'e—l—a'er'E'r—r'E'S'rS‘t nce band, thereby resulting

in h| gh rem)val torques and hi gh st andar d devi at i ons

{
be o five t?ornﬁﬁr‘c%yg@sn e8§g% od;e%g%%?élnérpcrlc?sgf% gg%tn?bﬁgﬁnore
particdsrygmnaasy iacgepenTUosurbln:ootames assambly dglavingra tahgber- y
users a{%}d users suffering fromarthritis. The second
'tr‘ék?@ " 5“{;%5 the separation of the opening force from
the force required to renove the tanper-indicating
band,_ by al.l ow ng approxi,mately 180 of free rotation
of t ' e of the tanper band is
initiated. Accordi ngI Y, the cl osure is subject to

substanti al "back- of i.e. loosenin and possi bl e
| eak ¥ B@N HECYPLRAY 'GHE PYR. Syﬁ%% tf‘?blg"'é? bf’ﬂ%@W?é bgndgfor

ﬂe%t.ﬁ@tanﬂfewg%ee @uwyerﬂ%&ddoh{rﬁer&%ﬁyi Basitabie) B4R ty@We8have certain

bet ween cap openin breakage to reassure the

oMOaRES: B?e fsrat fafp? Oocks t%@mp@f-'&qﬂ@ﬁleg Ppped pAce.afiyefocking
eeh&iish qum%%f&,ﬂﬂ%@%oué Bsplfc%ﬁ&? of QR ofP5RE ngsm )’%@Woﬁce%
tarrper resi st ant I's ang [ar or circu erenti al
avaicorse dppad aad pgalingesuriaee ir@tlgm to emiaMerige car and ¢Hiihe force

H br§ak @%ttg 'b \/ﬂ%&sﬁlar%%loanasﬂm CrEéLEFrzg Wkﬁ’@*\ Pe'ﬁoval torques

encount ered packagl ng con pr o
grchhigh stamataed d@na;tlonﬂméwwmrem ﬁhﬁ@loa\@gtranml ML@/\that

QiFod SefENGRIAR RO S54Rnesal 1o SRALALIGE anelolbe

and” breakage, suppli‘ers onsura esire
Thos rfm'nelisatot)lhmgh foheldedynusemandfusers sanferlng from arthritis. The

second type involves the separation of the opening force from the force required

to remove the tamper-indicating band, by allowing approximately 180° of free
rotation of the cap before breakage of the tamper band is initiated. Accordingly,
the closure is subject to substantial “back-off” (i.e. loosening) and possible
leakage during distribution. This type of closure also does not provide any audible
feedback in the area between cap opening and band breakage to reassure the
consumer of safety. In both of these types of tamper resistance mechanisms, the
force that breaks away the tamper resistant band is angular or circumferential and
is applied by the torque of removing the closure.

U. S. Patent No. 4,991,731 describes problems encountered when
packaging consumable products in sealed containers. These problems are
described below.

Due to concerns about material cost, container weight, and breakage,



10

15

20

25

30

pl asti c substance, such as pol ypropyl ene, which is
relatively inexpensive and nay be col ored or

wWQ e@nosa9eent . A probl em ari ses when attenpti ngP€DUS2007/087395

provide a cap for a plastic container, wherein the cap
mai ntains a hernetic seal. Because it is difficult to
mai ntain a hernetic seal in a plastic container, and

gﬂfpvs&tdf@eaéurﬁmlélpr&m@& e Rb AfhLfacERB i 6@1’t§|néﬁ<ﬂﬁcﬂrﬁ%
di ssimlar anount, netal caps, by thensel ves,

PIgBGHIBRIAACR, SHORGTTRAIVAEORGES w&mbslﬁé@lawasy'nsﬁmsa@ar@ may
60 eélarléaedr%réa(@%@eﬁtum sf%%% bRsdsalid attdting't8 rﬂﬁov.&yé 6B for

thermal treatnent such as retort conditions,

2 lastie copipRB Whesein ke Fammeintaing pikEYetic w&ese@ausy i{ig
LiBul Wﬂairﬂﬁﬁ?&%ﬁ’h@h@ Befin B{b%s'ﬁe RbAtalX F anldgioﬁ%ﬁt%ap%etal

extrusion no p astic bo es are
ean andeRjasticecontaingra gxpavd Ipha dissiti@r Qmoests maial qaemde

BRIt hn 4 RErRRIOUEls oolaRud il oRdEkE Un Biners
ocess causes ose nol ecules
wbem elhta&ctedtbo eegort ooraachmoml ly shrink the dianmeter of the

ek A APl ARG Aol e ARG e
Gigxation ar ghrakage, dspetibly inTthe sippdrnetk pgetiomef tlad santainer.

revent t use o onv i onal | astic with a
RISRUET br B moked ol ntlenars fohmed by i Biedsure
RYRINGPWRICh \oréne birtbsiParid Siehfiraint thamassuiley ofahe bolfI¢E The
when initially capping . the bottle. However, the anmount
@fromt@f]@fﬁ@a@wwh% get%PFﬂCsF% causes e melgsy! ©8 & el SO
s 1) atbalg Pahk tHR dismeer bf 82 ddtRiponidredt S comsiher. Nhis be
able to easily twist the cap off the bottle follow ng

PlEinbRge CavsrsSeapiedtRBIEMPAR MAbIRRINGe E@Vgatonal metal cap'on a
snégﬁc%@%hé/ ?Pﬁg%ﬁﬁhké%enhaﬁélbs pF&ehpie! 8! atdaﬁv&%hbep@&.c

the plastic would not shrink at retort
@@mé‘ﬁ atlasdis batlg- coul d mai ntain an i nternal vacuum

Wi t hopte ﬁbﬁﬂeﬁ{)é@@ﬁ‘no 2020 O Bad Bl Bb%c%@jn@iﬁzi@%a substantial

t endenc rom a tightened condi
ampenridd dorgue when irdtdlyfdapbivl. therho@et Elosenery theoamogrta torque

i st .
[eBah i e affonst B0t oRrpipsiiolle P50 nePa
paspe nat ldrret bk atteto &aséyepvlsirthe lcep bbtthe botda dolloaing retort.

O 8 B R 0 o BB PR A Gob Rt o
bottd ke that shetplastid wegjd @ot shrirkrat ostottesragdenshieas tihe csuldew
Fnre]urn e%g%nrl]n \e/rena vacu%h \F/?/lthouq distortion.

Screw on bottle caps have a tendency to loosen from a tightened condition
on a threaded bottle neck finish. This tendency to loosen is often referred to as
"back off". This tendency to loosen has a number of causes, including, for
example, temperature change, creep in the bottle and cap materials, relaxation of
a liner or sealant material, and vibration during handling and shipping. This
problem is more frequently encountered when the screw threads have a high pitch
to enable the cap to be quickly removed and reinstalled with limited twisting
action. Loose caps create problems for the manufacturer and retailer of packaged
goods and even for the ultimate user. Loose caps can falsely indicate tampering,

and, of course, allow spillage or leakage of the contents as well as entrance of
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to enable the cap to be quickly renoved and
reinstalled with limted twi sting action. Loose caps

W@ e@ang2ons obl ens for the manufacturer and ret abCBUS29D7/087395

packaged goods and even for the ultimte user. Loose
caps can falsely indicate tanpering, and, of course,
al l ow spillage or |eakage of the contents as well as

SoHtEAMBAtSAh©AAE dBhARRE. SA' a nﬁcﬁl@tu?@éﬁa’ﬂsﬂ%pecé”)g@%rtant for
noi sture seal is esp eCIaddﬁ)! ia@fortant for exanp
ig

RREPP B HUnerhRRATIc AV ICatE RN SURRIRTpeRIFEAR e gaersely
BEURESEY ¥x@efs§ &850 8K 6f§§cés§%‘e%%%%§s of mersumé cBIERES

decreases of noisture con anti-b

Yie Garésb@ﬁk@f& fRAtHreSIAre Keowm iMise industrictbese @@lﬂﬁﬁéﬁaVe not
g@ﬁ/e‘?algp(s %I{a Yor%@tﬂesqm% bébis utrsQFo %ﬂ%ﬁ'l&?}% éoWs%gﬁg

y persons aV|ng ength an
lt@mtfemgér end by suffgretsrfram arthiitis. S.  Pat ent No.

Safiﬁ%-%ppﬁg Sl R R SR b A L
Patest Aﬂaitcetnd)n Rlobho@tlerzﬂ,QOG;%/m%QﬂZQoﬁkbsaede & Paddnd ot 4i348r116
AT pS RN PR M ranliBab b5 oaled it is
ampﬁremtﬁlaait/thér@sy baecad serdn wmdrdmtd @Wm@ﬁﬁoﬁy@bﬁenﬁﬂﬁlhat

t he

t ty d t
g RS Syt e e e Rringd R hs il R Pelintich s sifitery

odrimgoMhe BoAtairer ¥h & SWglceitivaimdtioh Gk, a {cérwovPeérﬁmm torque.
4. 813, %fl descrlges contai ners and cl osures havin

t anpey-Sr Balet 45d 8 564 Hescribas ONFURIR end SsHTase R %E’WQPr

feBRtdhcebands! PhidRAte deS&ibes PhtcRO tEEHRPNEILIBSurkeRdse®of
t he contai ner that engage bel ow a retaining | edge. The

sxtespending &ath 8R thheo é'ﬁ?%ﬂhﬁé?”g?@@dieéovgapﬁgta&}'”gs'ﬁgg%s The
S415 Of WL O 1HREITRE crORE Yap 8 Br 64 R% Ttd RO taPer band

However, due to the exact “correspondence and al i gnnent
¢An deferm apemepenieat Howaverndue knihaiexast coRgseeraance and

S I
ARt B0k SRl b conRA B Rl Rlby B BRR s
stlvENTEON Tisiak thentaemer bang bodgereancaresiayeihe clohare.
addr esses the af 0§ GNREARY RS¥T Eﬁﬁ@gﬁlﬁéges of
cont ai ner/ cl osur e—s@ar%*—mmnt Iy
commercial |y available. I'n one enbodinent of the
a cont ai_ner and

el osur s e AOREPh= EsRPAT hiaf ST bt
tisxdvantayesiofitentader/slosli@cystears toat &eicorreatly Eanmercially
Suhsbantl ably gurved abouti an,axi &1, sald jnterl o and
container and a closure, wherein

said container has a neck, said neck having an interior surface, an exterior
surface substantially curved about an axis, said interior and exterior surfaces
joining at an opening of said neck, said exterior surface having (a) at least one
thread, (b) a plurality of sloping teeth directed radially outwardly, and (c) a
retaining bead positioned axially between said threads and said teeth; and

said closure has (a) a top wall; (b) a side wall defining an interior surface
substantially curved about an axis, an exterior surface, an upper portion, and a
lower portion; (c) at least one thread on the interior surface of said side wall

adapted to mate with said thread on the neck of said container; (d) a tamper-
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joining at an opening of said neck, said exterior
surface having (a) at | east one thread, (b) a

wpkwsasioney of sloping teeth directed radially PCT/US2007/087395
outwardly, and (c) a retaining bead positioned axially
between said threads and said teeth; and said closure
has (a) a top wall; (b) a side wall defining an

inBicatin@barfdhd aﬁuhétoa%brfa&é YnGEKRE sabadd, aﬁﬁhpééﬂ &dge, and
an exterior surtace, portion, and |l o

péaredge oy ugper &R O1GrE BHIPEA AT EanhpBRggA (O the lower
ém.sﬁeﬁsé?& cr%)@uﬁé §fa&€«a%b b éﬂmg ?%ﬁ rd&urﬁereeormbbél &l <id

hread on the neck sai al ner; )

tamﬁ@é‘mdh@ﬁt@ﬁthaﬁ@ flﬂfﬁ‘r@d heing spluralityef sloptig tseﬂﬁf%r@étedaﬁdlally
AWLRIY B a?‘b‘ E@%Spuaéﬁbéﬂﬁ’ 8ﬁrtheeg&§c oféllﬁ‘éjc thAYE rwr%?*ﬂﬁ at fed [at

upper egeo er indicating nd attac
ormeetootwen th@dampehmdfcagtag tard ersgagesat thashwaihd taoth en the exterlor

I I
?uarfgc% df 'iﬁ’ne dr?éccgtroq ;}Rﬁ&%&ﬁ% ﬁep bﬁ %%Eelﬁgggéegfugpb tregl}hI c%nythgftam per
'Emkimptlmmbar&iearie mgutaclty@cﬂ‘sefandltraﬂelspemtnmajﬂeyth owhedxtdror

sl i ng,teeth the.neck of the container; wherein at
?%%F Og.%e [P%C(lﬁogn% C?’H%'n?anper i ndi cating band engages

at |l east one tooth on the exter| or surface of the neck

of the contai ne ere sub uent tee

pdR o et O BT e R S el arpg, band Sre
foeppeoh dradiahg otieetrdly @éblﬁgﬁ@(t@%dr@urf@be 84 bmautpbf tbb§
neck ofncshe cont ai ner I n one enbodi

ferandingriqvardhniom hﬁd?‘@%{t‘?%& qfé%taé?@rﬂréﬂt‘??é'ﬁg 9 'sbid

faBd ibalngYcoPHEMRE & ¥aill AT R 0% e Th@dnsSd 1=l RGGe Slichathat the
pl ural i t%/ of tabs dependi ng downwardly fromthe | ower
]

S0 et B UMY TAHBR EXeTAGSHHRGE.of $1a @beapdereitRg o a
CRING @8l oAy BoliBNRT ACHBSVANoMMERERSIoBlh, Bnbd RS HAbrdl,

that "the sfoping teeth on outwardly facing exterior
RigvidgEs Wiwargrdagingsyiaseeatiasigages thetretainingiard vgon removal

SR, R0t BRE! Svar R0 e Lffer pOARA i Bosure
ahiis torayegenif &h@eﬁlepbhhﬁmgtamﬁd Amplte olaswsy tifts off, thentamper
%hf&?ﬂ@ibar#d“— ﬁg%eﬁ%rgpée?gﬂsogfft?@%\%{ 951??& ér‘?é‘ ;egé.p{qg%ege P&t by
fmll enpegaroentaif they slopiag tdeth ¢t issxiadly Iresftr(wenifffqm infoeyirtgaumpeard
|nd cati yl.lnterferenc fit. of the teeth

an
WIS LR By DR S R d et BorhBioosg
brﬂttgeelammevgnmw breaks ﬂqeamllednhryg l‘nesamaenedlcérr@bamwemgned
wargd wth the sure... T

SBRH the bk M SRR TriptrBRanesisn Phle s Ghyer Sutboe of
tg\‘eagéthahihythé gﬂd&@degtﬁml’rqe tedaiMing g)ebbes prargrebly rfétﬂlt@t@ﬁllfftﬂ least

an et ai ped around the nec contalner. The
P ef %rtLEF%tﬁE‘é“grfi’Etado?r P Epwp 39\/59 |S'OE’ h%e"%ﬁﬁ are continuous
around the circumference: the retaining bead may be annular and continuous
against separated teeth, or the side wall of the teeth — joined by connectors if
teeth are formed on separate downwardly depending tabs — may form a
continuous surface against a discontinuous retaining bead.

It may be preferable to form the sloping teeth of the closure on the exterior

surface of downwardly depending tabs that are folded inwardly against the interior
of the tamper indicating band, such that the sloping teeth now face radially

inwardly, i.e. toward the axis of the closure. Alternatively, the teeth may be
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the teeth with the underside of the retaining bead is
preferably facilitated if at |east one of the

WO 2aoajosndng bead or the upward facing side wal | PGUDSAOE087395

are continuous around the circunference: the retaining
bead may be annul ar and conti nuous agai nst separat ed
teeth, or the side wall of the teeth -joined by

ﬁ]@fdié@%t@rtﬁe |rﬁerto¢@bha@é@r the tdrREeraRdisARRIHNA. dorered ghy
de end |ng tab - orma contl nuous surface alnst

@Rﬂr%téé'rﬁ‘glt‘h@fdﬁgaslt@leﬂltﬁ ithRyintrsien of the tﬁ@QG'b'@dﬁ?@'fgal?Qfm elhe
{eRtH St EB@UF%' AR M (gﬁ)%tsﬁb ereétllaﬁ a%ltﬁé Weh BfthERentainer, such

exterior surface of downwardly depending tabs that are
et tedoothviagasi §n9agaI nst t he |nter| or of the tanper

i ndi ﬂ BYs Q?en%fo 8&&9@58% V%B\adlﬁh% e&nbgfénhgﬂwe a88&mobly,

radla y I nwar e axls
anadfonueing Ahe %mbMqur exanmle eemhthedyfobz proividny ¢orttainer-

@gglﬁé%‘ég@%g@sep #ﬁ%‘% of the tanper indicating band, or

e ring that is fastened to the
i nt erprovidiof) a doatadisergavingrainec, saig neak daviigantimetidr spfrface,
rectlon s t he

th | f h
o ExRHS2 b RPN AR el FE5HR Tl Rudrif gl Srior
ddrfdved foiming athis opeltng bf Swid nbok, spidossteliorgutfaee having (a) at
BT DIl o) T %'%agﬂsathfcﬁw%da?@@ﬁﬂSwévard'v, and (c)

& esthidinyededldqsogienas geﬁw betweeAREIdSRRapE @t Gaitidedth; for use
contai ner having a neck, said neck having an interior

‘é’lﬁ*?face an exterior surface substantially curved

aboutg @ps@inavingdh fa tdpt\ﬁén o) PEEe WElIfekifihg SHNihBESSsurface
joining at an ogenln sai'd neck, said exterior

wﬁ%léllmwvg@ Qut a@tanlseggtexgﬁﬁ@r f;wff@@d an ygperaoortlon and a
BWéF BbibM; (%5 atslbgs?t'd?% th@ehbbndhé ‘?‘rﬁérﬁ’d}l sﬁﬁ‘gb@b\* daid side wall

out war dl 'y, d (c) a retaining bead deS|t|oned axially

aeanie@o @aiedN'thﬁQé@tHﬁe%Gné%ﬁ deckedspid gontaingre(diiattamger-
fﬁ'd@ﬁh‘rﬁ b%hé\ﬂn%?& wﬂ’er‘o‘?% Madd, ’an(&}er%r%ﬁfce"‘@hlupggr edge, and

|n| g an i1 nterior sur ace 'substanti al
alowvar edge athi sippanedget efrsiaist tagwef indisatiag balmb gitaghedttp dre lower
t r
BiHloff ot S oRlel kel Bl e RSy [RGB RIG G i
tampersalichting roead flnrthar having akplarblityanf dlopmgttaemehrec(ed)raalally

RS LTI ORI E R ER S Erigr  2oe, 0
upperwleggie tbé p&moﬁhg stap énicludedizcstep ngerbammigafhat@m fezdt bioe
%ﬁ}é‘rﬁ)f/\@a e‘: @atcaﬁ%s%n ?r?glaaéégra pgréq\/\@)o h or¥the exterior
surface of the neck of the container, and that teeth are placed on the container
such that subsequent teeth on the neck of the container are angularly offset with
respect to the teeth on the tamper indicating band.

Further details of the container or closure as describe herein may be used
in this method.

An alternative method for providing container-closure assembly, comprises:

providing, for use with a container having a neck, said neck having an
interior surface, an exterior surface substantially curved about an axis, said
interior and exterior surfaces joining at an opening of said neck, said exterior

surface having (a) at least one thread, (b) a plurality of sloping teeth directed
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tanper-indicating band further having a plurality of
sloping teeth directed radially inwardly toward the

W@ k@piosayos eet h on t he neck of the container; WhEF/E52007/087395

the providing step includes a step of ensuring that at
| east one tooth on the tanper indicating band engages
at |l east one tooth on the exterior surface of the neck
RIS usRIHER] émi F c) anetairiad bé&ﬁbcﬁbltﬂfn%dl%lx%ﬂz@e%én%ld
cont ai ner such at subsequent teeth on the neck of
ihﬁ%ad@cﬁﬂdaﬁ%ﬁeeg}e angul arly offset with respect to the
t eet hy @BsirhaAGRES a ALARYDNDsiBB W detihihG ah ieHa difrace
of contal ner or closure ‘as describe hérein may
@L&i@éﬁﬂt'ﬁ”y ﬁlﬂ@e@r@bwkﬁn NG, gNtextaiier ;sqréaqeean@ngperoportlon and a
BW%Y IDQHUBH (%?BE |@é£¥%e¢‘th%§w B 1AS FROMsurtE 0SB { éa?(ﬁi'dﬁ wall
contal ner having a neck,
a@amedw@cmaieamtm@gldathrem en mfr nexkrdfseis comtaiest &) iadamper-
&ﬁ{cé@?%?gﬁ@é@ﬁ ér?!r!ééf(rlog&Hlfg(geégh%%er%'? s@‘?f:%(,se an %'Bger ecége and
aiovmledga,etbte Jupgai edgexdfesaidotanpear frmimtlh@bam@ attaghedtto the lower
net read ity of s i ng teeth
b B HOSTRSat Pau PP P Al of P o3 B e e

mﬂjefr-llr&h&ﬂllng)blaaﬂ rf%rthehweg aqalirality fof e@dmg&edth&ﬂedtgd radially
tee a c ur.e .ha Si de
Rty T g fasi gh Mo, Redicl W baaledl oy ' S ved

aboutwﬁmelmhé pr(ﬂ/ml@%t@bllrﬂ:ﬂucfeléréc &aep of @msumpleuﬁatmmasoane
a | ower portjon; é?%d %rt] | east one thread on th

ioﬁfhe?ﬁ‘ te t@ﬁ‘PP%\'@Q'C@F”% RgeRA |eaghiens et @ W‘&teé‘te”or

YhrfdesRitd ﬁéuketﬁ%@eortta.ﬁem BAY tiRft sBiBseh ARG theltdinpar
tanperindi cati ng band having an interior surface, an

@QF@F”QDPa%?ﬂe@f@maﬂﬁ Qﬁ‘é%fé’i"tré@ééec"éﬁ ghetepthirat th@cﬁj‘éer'of he
SRPRE Faaendk siadcdmamer. 1 ndicating band attached to
the | ower portion of said closure side wall by a
pl ur dniusg. aff thegnsyreals| keing iempred frgrutheaiogtainer, the
I

QPERBLeonile Bty B RorubCl o Rk R Podibhiali
Enupiehiprqusstieteeen aepraxolataly Stand ‘Goncrabownds oevesage,

r
BB SR BgRhE Bedrh ah 3Rt SeciP ondi Y oAbl B Fase.
withdue &sts aof vackt- oﬁpmtectlmheFlﬂ!mwrhherpastlaﬂy &mgagﬁd ﬂehth premkie a

Sl 5or 06 oo Qo HE TR T ol PBe foReht e user

wbsm&tﬁclmwréimmteeedl’omertthecewtaETeror surface of the
neck of the contai ner.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a side view in elevation of an embodiment of the closure

described herein.

FIG. 2 is a top plan view of the closure of FIG. 1. In this figure, the tabs are

not folded so as to be encircled by the tamper-indicating band.

FIG. 3A is a bottom plan view of the closure of FIG. 1. In this figure, the

tabs are not folded so as to be encircled by the tamper-indicating band.
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In use, as the closure is being renoved fromthe
container, the cl osure/contai ner assenbly descri bed

wheorosiosedean provi de the advantage of renoval tRCTUSR07/087395

bet ween approximately 3 and 16 i nch pounds on average,
t hereby enabling elderly users and arthritic users to
open the container with ease, w thout |oss of back-off
protection. Further, the partially engaged teeth
provide a slig rag, i.e., resistance to rotation of
the ddf;3 ﬁrh%a'aeaﬁafﬂeéig Yieu@haer IR0t HE- dhern iiefioyrRethe tabs
SleGRHFStdePsé 98 & @@eﬁ&rdﬁbﬁo&t‘hﬁ%rﬁe@ﬁuﬁhﬁﬁﬁn g BHEF
DESCRI PTION OF T IS a side viewin
el evation of an enbodi ment of the closure described
her ei tale f
B G O Pa % pfenprdbd 86wt o ¥ A, WIS ARG g tabs
are fbldedsoiasdd bd epygirclae by dreplempendfidicatinadpabdnd. FI G 3A
is a bottomplan view of the closure of FIG 1. In
this figure, the tabs are not folded so as to be
enci ridGed ibgn ekelodedhpide viemdineeevatign baine. dldsBre 88-1iGs 1aamd a
en Iargtg1 Vi ew of arqa 3B of FIG 3A. In this figure,
cwéalp (3 atarregewg? ol d&t®so as to be encircled by the
tanper-indicating band. FIG 3Cis an enlar ged vi ew of
ar ea f FI 3A..In this figure, the
ol addBs8 .8 sty v in@pvalioB e ufP easeritligPS Bl Baancige
Eeginef&I1G441 s an expl oded side view in elevation of
the closure of FIG 1 and a container that receives
the closure. FIG 5 is a side viewin elevation of the
assermt;yeqé a ChssEHeefoH=? vied g2y @ARrgd d) @dkePfal i Jine6-6 of
Fl G is a cross-sectional view, greatly enlarged,
F'@&éﬂ along line 6-6 of FIG 5. FIG 7 is a
cross-sectional view, greatly enlarged, taken al ong
line 7-7 of FIG 5. FIG 8 is a top plan view of the
neck 6. ¥ hea ctvsHieational Mewn oreatirlegarged, faken ajongling 7-7 of
p@ ttomplan view sinmlar to FIG 3A, but of an
ternative enbodi ment of the closure of the
i nvention, showing a one-part or integral closure.

DETAILEDg ESEY Fih AdwBi tN@ﬁL&J& FYRGRMENE Rown in FIG. 4.

FIG. 9 is a bottom plan view similar to FIG. 3A, but of an alternative

embodiment of the closure of the invention, showing a one-part or integral closure.

DETAILED DESCRIPTION OF VARIOUS EMBODIMENTS

As used herein term "side wall" means that portion of a closure depending
from the top wall of the closure. The term "side wall" is synonymous with the term
"skirt." As used herein, the expression "top wall" means a panel that covers the
opening of the closure that is positioned distally from the neck of the container.

The expression "top wall" is synonymous with the expressions "end wall", "cover",

"end panel”, "upper portion". In one embodiment the closure is formed of a
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As used herein term"side wall" nmeans that portion of

a closure depending fromthe top wall of the cl osure.
wWab@sngadne “si de wal " is synonynmous with the tBETUS2007/087395

"skirt." As used herein, the expression "top wall"

means a panel that covers the opening of the closure

that is positioned distally fromthe neck of the

@mfar@b&ﬂbonem@nsw ®pShdNs Jd.mu WﬂJg'raIIy'vﬁtkﬁM@%\'&é‘Wélﬁ In
h' t he expressions "end wal cover

el"
aremb%rrerawlmsm KnoW 3hé (OGS EREUEHIoPB IR & Hiainat from
frRrsiReluaifs, BUNK CAPINEOIPEREBSaRDY dridob e/t bl as

joined integrally wth the sidé wall. Tn anot

doRsoEpwBRIEIN. kﬁ\@wech&era!ne BiepsTessian siad o ice wop” mepns 2
ét?ad&ﬁlhle%‘%yﬂ‘ WRBH tHeEsigd ﬂ)%ll Y@tﬁdé nelUb rbSiteS ameut%Eﬂ "P¥ead(s)"

sealingly engages t IIs as descr
isentended iasmeardnder miorg seree teepdessi on "axi s of the

vel | XS R TRARG RS P il ARREb bl DTS

eS| gned to rota
ionthe Bd@d a sawreﬁlme exressiom sty eath’ hitamdil's . "raishaisaad
her

PalBhilpoh e Ehalc ot BRE R RrBhclih A8glPEf, Analogous to
a shwpéaamm toottihtiuded @addi (at the abshetc), fade (eatmdied generally
QiR ot R S5 e Bek talHE 1Bt it el ety
él@@hg (pattiohiFmnb aRepaikMack o haasaseext,emdi g’@@megﬂ?err@iduler side

ially outward fromthe base arc), a peak (at the
Y"B ‘of the face), a gradually sloping portion fromthe

peak Aagded kerbifethRas@rayson "alddu@dtidRtandrastémBRYHeahs a
side walls. As used herein, the expression

eQMigalasy ddhe loRuie AsbRsPYtaines im@ake asivpPiRied srpdyet. As
LSRR (drBRULR 8RN "dIre BN IEH obiBciTRKECIGsEARR hiJudtlof a

product. As used herein, the term"closure" neans an
editaiper. tAruses hnseia. thedern (eantainerh mashs &iraeentadls fordwiing or

Eﬁ'r@\gﬂa n‘ieﬁ@rlél Sh8 e G Hteéont:%“ﬁ@ﬂievﬁgr \ﬁ&%%é’tl‘:(llé?mg%rmouth or

carrying a nmaferia eceptacl e or
opefirg.ner having walls that define a nmouth or opening.

As us@sdugbe{fﬁérg Eh%etertn?r' |ﬁd|cafl\% 6frbd'% &%{ bIYPn \ﬁlfn

situation in one
coreporemdd §1rﬂllasibenbmrmylebts reesesty llstE@mammbeentl 1For

it b d P ERERE R A phhe b € B that nere
cagperfeut & ra@'elsahullar obmpngemtefaetLraegal btemg r@leeredx@r essi ons
re haeI exfp%scsmns removaﬂn?ce andq equvaI ?orque aerg used
interchangeably and refer to the rotational force necessary to remove the closure
from the container. This removal torque has two principal components: force
necessary to overcome the initial sealing friction force and force necessary to
break the tamper-band bridges. A third minor component is the force necessary
to overcome thread friction. The sequential order of contribution of these

component forces is not important.

Referring now to FIGS. 1-7, inclusive, a closure 10 comprises a top wall 12,
a side wall 14, preferably cylindrical in shape, having an upper end 16 and a lower

end 18. Attached to the lower end 18 is a tamper-indicating band 20, preferably
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I nterchangeably and refer to the rotational force
necessary to renove the closure fromthe container.

wahbdiog/osm@poval torque has two principal conmponeP@BUS2007/087395

force necessary to overcone the initial sealing
friction force and force necessary to break the
t anper - band bridges. A third m nor conponent is the

EPnERcd fE SR Ma\hﬁ’? QH%R@@iﬁﬁmb]'Hrgaﬂaéé 22 torérabh & lindrical in
sequential order of contribution of these conmponent

$hage 8N inderiRsMaipBH gAt24, m@rf%rablwﬁghn%wakla Sbﬁ@% amupper edge
26‘%ln‘dlsel fer @dgé qupﬁojé&m@qw tr%e@pp%r b@@e Q@'ol‘ thédamBer-

4,” preferably cylindrical hape, havi ng

ﬁlcab@ﬁaba%@ 1552 @@waaoﬂrmtwrab@q@r f&EBTQ'MQ b&@gﬂ@oeqao 39|P|e300 etc.
Egulqaﬂlg hé ??1 %qq&gbﬁ:at({gﬂge&qwta%q)per-lndlcatmg band

ycy pe, having an exter
%}mﬂheéwera&mi ’@Qf tbe eiderveddl 14 ofithé sidsiieal 0. Theshvgpesablan

? % ) )
bln&éf)ér Iﬁ%hg%g’@rcsé ?r&%égé’ br eg q‘?g@gp%ggé gbggé. {h‘é%m'pgr-
|Iﬁdmjatemng bargy 20 mrsetdaeatarﬁrper thedme wsll o4 ta mawde an indication of the

TREd 8o iRl Hbi s brdgRS ShF R0t ABE B!t Al esffinea
fmr ed@ﬁﬁleSﬁh&J Q%tergg?d 463812305 mq?rmztrbbgﬁéquy refzferenge.
bOBRAnT it bRthg0es ale,d0b, 80 Aie. s tranior a2, ok a2c

8l6a. Thd Parpcecf tHe mpturauétbrubgeémw@mbosw ¢Rd. Uk &6l attgeh the
cause the tanperindi cat eparate_from

temwesiingicafinp band 20 do ﬂ?@ok?wgée%W?Hg hesidewalhi4+ fhae purpose of
iP\BQfﬂieH thg8f32b heots: Bpt adtbels to?g?%lld’é &hfh@erlﬁ’tréegg%iloﬁ PRtwetMthe

Oc, etc., are descri bed exa Pat ent

w@turablg@ﬂdgg@.@Oa i300os P el 8 nebieihe & wptw@bl@} wriiges 303, 306,
56t Wae oG rbki By é%rﬁo@él kslg8s thaBan BERendRted W §n eIderIy or

are openi ngs 32a,” 32b, 32c, etc. The urpose of

antfsttigruser. 1 e Negber Gowptubls bm}lﬁs Bac30b,i39ct @tCathrmﬂﬁi
LRGnd ﬂg&jafcuwgﬂfﬁ@é ?ﬂﬂe%&%r@@p&?ll# Eéggbg‘ﬂ‘afn %\ge & to

the si e pur pos openi ngs
it fideen (10).c If the giptwapledvidges §04.f30bi 8b¢, edaparedod oarrow,

d
BELURED, RIReE 91 FRer 050 B o g
dle., aroloenwilly, the cEasoreaatannot beleermdnaed foam theeneiod ithad eazhthuyler
rthrltlc user e nunber of ura

an el.der % u t

th%udggp zElong B&ggglgan qreountfogp%%e ar%ru%gq%%e e rup urable
bmdgysm‘aerramgrefr@h dbbet @.003 irrcha td yupowted.050 ihah gewidth, @¥suming

bout iV, 5 ut flft en (15). If the

Gkﬁta(ﬁ |fH” &P#W&%%O%S Waﬁdrbw _ct;F‘%%r@. TJ,O”H?% Phgourse, one
sidllgdowthd e willeklizd@abihekes Hsidtiogalpires mmnalrmontlrrbgtebehe
I{) turabl bri dges 30a, 30 30c, C{g are o%}%nije,

ecstisogine S AAYRIOrIdges BIRY\PELPRIBYRY ey e nat the
Fkhasd6fthe wall. Scoring the wall can produce rupturable bridges of this type.
Projecting from the lower edge 28 of the tamper-indicating band 20 is a

series of tabs 34a, 34b, 34c, etc. These tabs 34a, 34b, 34c, etc. are substantially
rectangular in shape. For the sake of simplification, tab 34a will be described in
detail. However, it should be noted that tabs 34b, 34c, etc., are substantially
identical to tab 34a. Tab 34a has an interior major surface 36a and an exterior
major surface 38a. On the exterior major surface 38a of tab 34a is formed at least

one sloping tooth 40a. Typically, the aforementioned exterior major surface 38a
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wi t hout application of a significant anmount of torque.
For exanple, the rupturable bridges can range from
W@b®sns00O03 i nch to about 0.050 inch in w dt hPCT/US2007/087395

assum ng they are the full thickness of the wall in
which they are formed. O course, one skilled in the
art will realize that the cross-sectional area is what

610@5 g1t ) lébﬁ@lrishﬁ/ogfr in§tge sﬁiprr@rt%ih ACECand 418y, Ty 354936@ a‘f@b{hed

are not the full thickness of

d
wathe Iovgef&dpﬁé&qi dhaiampeging iﬁt'ﬁa bead 20w anehipge dé@s The
Flind Rihge UYR% dRIGHERA AofdrRlc! RE WIS 10ATRIRY, Rhelch tne

er-indicatin IS a series of tabs
'Biﬂﬁ'or Bwpgor seirface @@%thﬁé@@?’@@de 3&@mam@urf@p@no@@rmg the

%:éﬁ‘?pjr(?{éﬁ@héty i S&r‘i%glgpljlu%‘n :%gl'é r‘%hfﬁ%ﬁnteF&r mgpf sﬁﬁg@e 9{ of the

i catlon, SCri be
Howmqlcatmgsblaodﬁe hed thetexterion anajeradusfaga B8a Qﬂthe talp 344, i.e.,

nﬁ'réer?’ ?ggﬁrﬁa‘%ﬁ'b@ Pfglz; #h%egégfég eettr9465‘9n§ ﬂ@b fac%g a%\j%grf%?r‘? "

an exteri

@mpfemmilmlag bénd Qﬁeanelxadnall)olnmuj masdjtrfeaam 8B3he cfdetveddl 14.

4 |sforrre t- l,east o sl o t oot h 40a,
RS Bt RGP RbaPReA T RARY S5 artirin ng foldeg tab
3&athfat taplidda gmﬂé prassutewadiatly imvaedlg Ioaphea@dﬂee@dn witieh helps

nd 40b. Tab is tt ched to the o edge 28. of
C P anbBBad o RniSerf "B ARdef BortiferviTRE RiRgerGisaing end
dtheachityth Bga m4rbg @tc42|aetn§ deesi@nact sttachsd wth@rtaubub@r b&ed 20 via

34a to be folded mhereb he interior
VRO DI TS BUEAORAD, to gl WhisTbis degprhacdater

not mankss chfiesdtatbbjatOnt ta!%:l APb344 En@8MErRIUY ahbwal, etc.,
agai nst_the interior major surface 24 of the

@&%@?Ctinﬁdq”@ﬁﬁ |°ﬁ§°’H33?r%Pr2‘6 ThePurpeseesfttes coRneastrdft is to
S AR oPPR t8s 34 SuB3R4Bic, it Be sirhREarEBLAY fQHEd @;9%0 as to

bearing the sloping teeth 40a and 40b faces away from
eardact Ang terion majelt SUNGC 2 @f e tﬁﬁtﬂ’ef adlicgting bpnggp d In addition,

ﬁj}%@hgeét&% ﬁxhﬁlnglqggnﬁ)e? bﬁ@rﬁﬂ@r{t begvéleerfoé?d Aest ta"blgﬁgﬂ b,

the hinge a may Wsomesplngln
841, @tad, scethaBacusistent pedfpphares andgonsistenp pperyng érce is provided

. ) . h
(P 6ok RABE B lorfihind e (BELLL #7 Rom! Bk FRoR ! A8 ke
floemviaa @ab @etw&prmaﬂ:hajonea«:ihr 44bn@ e, loB4bedgs 28 of thhddmper-

i s djs attached to h t Q

PRisSliTd B 29 Fieitle RO RodTs 0 AR BulBrs?

m;s_isvﬁﬁceho Ifcﬂctj)ldgsdn Iolned/ahalicﬂf(gogjtbomﬁ mhegicgihe@tﬁr 4dfmay exist

a cent . ta or an

Ao 8 lstat B oftefl 34 g 2B0p B iegeyil CoContins to the

fUTe 35 @d dmméwmﬂﬁé ercoémuwstamnamabbrea@ 35 okt i@haenng (not
nmul taneCfusI y_fol ded

t abs 34
%etfio%%t% Qg?r R%%O%eﬁtt'%@tu%l' Bﬁ&ﬁé?”%e& ?tﬁf:eﬂﬁlwfﬂ‘th of
%B%ohﬂéf(ﬁ@lfs ANsHFR bé8uidBAty2Bw ih Brad @ FddRide the force required

to open the container. For example, the width of the connector 44 can be as low
as 0.003 inch. However, the width of the connectors 44 must be sufficient in order
to maintain adequate strength during the operations of filling the container and
applying the closure 10 to the container. For example, the width of the connector
44 can be as high as 0.10 inch, and, as with the rupturable bridges, its strength
depends on its width and thickness. Tabs 34a, 34b, 34c, etc., and connectors 44

are described, for example, in U. S. Patent No. 4,981,230, previously incorporated
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the connectors 44 maintain proper alignnent between
adj acent tabs 34a, 34b, 34c, etc., so that consistent

wW@eoososa9ance and consi stent opening force i s pPCWUSAT7/087395

during the operation of renoving the closure 10 from
the neck of the container. There is a gap between each
connector 44 and the | ower edge 28 of the

hayePesy fegireddd.ng band 20 to enable to |iving hinges
42a to function with a low | evel of resistance to

f ol dilR@.firstrlesvee eabpdimest thastosyieolht)is cREPEStaRd i§rfoumed
BﬁWo%o?éetrb%ﬁé alsnilli St fde Wﬁmén@g di@(q k%‘@p %ﬂ th?é’(l?s captured

whereby it can contribute to the surface

\_Ubl‘ﬂln éh%lﬁ'ﬂ? r A% hestehwminduguramAup Qﬂd Jultfeatide @Q” ﬂﬁé]ﬁs an
ftnﬁeart%rm%ft? s%ﬂ’gge ﬁggﬂg)aa el&tér*&? nﬂ,’*gﬁ‘;slﬂlﬁgcé%f ?{thﬁ%t@ﬁ&eﬁajor

escri
swfaveciborfsheldids halll 1d desitoned neartheluppeoend 6 of Bersideowall 14

d
BG5S 78, dREE bl SR 8 0ReAStGy SO AR and B burved
aped Wl Dortiorih 6. Hovie gerove t1ibaeogiddésha disk ttRenavmgrascinterisr djor

WilorarrAtiA Sy RahSatrdfos . BRI A5 AHHY Meton of the
closuraiter T&B@rﬁp@ﬁn@gufﬁdﬂ%t@l wiglgrse tA& the disk&2 can be rztated
nect or

E3pibe s nergits 0T PeBtion Shne s il nBHES o Slerome
theptsis@abte fdeddgasciatddswigh umﬂ.hg dRpMBSNEN FosrenbeHdh
and éhlckness Tabs 3

. d .
4 BT 40 patanes. gebl Solaient BA12,55 ke dikb2 magoptionaly

Ecﬂ{tﬁﬂtan%nuiﬁr A8WnwarPracii @Y sRasEMip SCEHORRY iAt 6'791NH|ch fits
reference. In a first closure enbodi nent,

@¥%§‘QrQéOQ‘@O15 S @dﬁ%@ﬂ'@r@r@'rﬁﬂjgiesomﬁ RBEr BRof W@ﬁ%‘_& efdhe
&idk |sSa 1a98r %‘8}”&%@ et r?lSerWﬁ‘)'u% ﬁBQtLﬁe%P&vlo‘ug%ofy?r‘brl‘é@eblant

that 1s capture hin the side wal best
mAteriag yrhieh fznctg)nére@ ggaskgborssaph wal | 14 has an

) ¢ ) 2
e a2 BN OB B RRAO A, PSS, ARG v 214 nc
wpdealhvzllt of tae plosire 2eate imdegratihtormpg@s cordicd®. oSidetveall 214
éd gng‘?bwn\%érdlfd%ewdgw VtSb&§34 g{;‘?fctj bgﬁg@béf%pgﬁ%?e%ﬂ%i’dq 240b,
p’rcr l]lJSd) as mﬁtheIWDs)aglrembmjlmsnir eCbe stmctareohrsiduﬁ@dmamtmﬂgone

Bl b 5 BB 883 AR AR CndBARl g e
ibiddactibinaevitir the\cehtaner sthe whirh pex teamidl, bn_mgesi and bridideat so treese
Bts Fs e Ergel MaliRst i Do RGP e choubcbinds e
sding %Stfééeﬁ%&aﬁ@t‘rx@%ta&ﬁﬁ@%@b%ﬂaWsish WIS & ahé parttdissure 210

%Sﬁl?%qg{nopggéwpgiﬁ@sg%ggrgé%rel tHg ﬁ@élmgs‘[r{(lztg)r@ fﬁ%? '?}O? this
Rkb®NAkIdésirable to use sealant polymers on the sealing surface 258 that can
provide good sealing properties and yet maintain minimal friction forces upon
twisting. Selected polymers that can achieve this are described below.

In either embodiment, the interior major surface 46 of the side wall 14
contains thread(s) 60, which mate with thread(s) 108 on the neck of the container,
which will be described in detail later.

Referring now to FIGS. 4-8, inclusive, a container 100 suitable for

use with the closure 10 or the closure 210 described herein typically comprises a
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contai n an annul ar downward facing U shaped lip as
shown in Figure 7, which fits into the groove 15. At

w0 b@spga9dpher al edge of the inner major surfackCBUS2HD7/087395
the disk is a |l ayer 58 of oxygen-inpervious,
noi st ure-i npervi ous polyneric sealant material, which
functions as a gasket or seal. In a second cl osure

szwmng @anaﬂnm Ja ﬁé’cfke1 c&_ THEn kOt ltthe é’élrﬂalﬂéld1 00

top wal | 16 of the closu 10_are inte

'y
$%F%§Sé"$e @ﬁét%1Q§C@ th%P@i’étaWﬁf [IO@ e pegit H?‘ﬁ%f the contalner 100
qhﬂéaggs[‘)QUé“ \ﬁlﬁicﬁ Alte 4iAt tﬁ@ﬂ\?eé&f?@t@ éh ﬁhle‘?F?ﬂeﬂSr major

teeth 240 ust as I n - part

syrfesgi4beafithe side V\éﬂ”erifl!lhEéC'Qﬁw eftdned (D oﬁh%ﬁtar tmf theh treRe(s)
(#é)%tffe%lg‘nﬁte%' By %@rrefeﬁbr{é@%n{]e‘?élpl%t AdPod r‘ie}{]&t@gr&f the

osure:” 1 ncl e teet nteraction wt
camainentiq artefassettél‘raelof blapitg teethdddaahidobi i éydd4d eod a set

1876 SR {8 fe 910f SRR Pt S Bl old 15, it 5bo

e one- osure seal i'ng su
sloping hmth atashmyralhoiverer rrmnabglsmsﬁ sloyinghteathpeachpsat tseparated
0_the |n|t|al renoval .tor over.co

| ost re,2 e s{
FaB i irer Y dB, PEberh edrRBYTE cind BABEUTHR! W) 8 Be
ﬂbasufad abltlge h@ckuhﬁm cfehd aottaipel yotr gloomgttbethmab; ngb, 114c,

t OVI e 0 se S

PHe. 3160 20k, A0, DB e aP R TR B By B PRt NG
ﬂaMSBBEggccﬁ@bl%@écﬁlderém t%yl;fﬂéfé?ehéwtd cant ac{nh eve :hl S are

escrl pe | ere odl nen EIH eri
o e rThetip e Aigsignos Rpad al A el Uiefood 1766 of tsdth on one
tdhEaHNg Je.§ Ghe WBhGIMeRBIBvIvES B chithfRtustacd &% éhgaglhg the tooth

neck of the container, which will be describe
@ee &7 ratehgton, arnmp@ﬁngr@mﬂswe%(epa s clopuge tamper hande, a

HQWb%rnﬁéuth%Q%eSMéc%Qhéuti Rbr tHE Brd¥ring df ﬂ% t‘ébﬂ’ﬁ§ lotheHiliser

the closure 210 described herein typi cal % conpri ses
@nﬁ@ay It s2lsrnatag thedons silefwall Qth%ltaﬁaélwam@ o farRea pudace 35,

100 dt th 106 of

Rt 2 BB Bl 8 Sl BB TSP Contai ner 100
conprAssiesstisher idfigyres@sandahitod naelt €04vpf the chetairter 48d (wiher
S PG Y Bl VA BSE 4P, Pl g A8 pes o
dognwarddacng loetee duligcd h2? thaf srpmsmenadj teeergdagé0Be siiifame 35 of
n the eck #04 of the

B gt aive cpEaioReThas iofodih RsQind a5f
This owey suefatd 122 6mlikd fHelthrebti® d 08 lis6iala planefth&k is pptosdmately
i i AR oA . 366 AR B ower
émeac@tﬂzeroflayinaagaéad 020 gysfifistahe aidtdl Butate 33 oighefoltaptdds
gf?seeslyg 7) prg\?err]mts removal of the tamper-indicating band 20 when the
closure 10 is removed from the neck 104 of the container. As is described later in
connection with operation, this interference fit is also the mechanism for breaking
the rupturable bridges 30a, 30b, etc., upon removal of the closure 10. In the
embodiment shown, the retaining bead 120 completely encircles the neck 104 of
container 100, however this is not an essential feature. In the embodiment
shown, the retaining bead 120 is annular, extending continuously around the
circumference of the neck, however, it may well be intermittent and discontinuous

around the periphery, provided at least one of the lower surface 122 of the bead
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formed on the neck 104 of the container 100. Sl oping
teeth 114a, 114b, 114c, 116a, 116b, 116c, 40a, 40b are

waele@sosdved, for exanple, in U S. Patent No. 4PGUBSHEL087395

, Incorporated herein by reference. The teeth are
desi gned opposingly, such that the tooth face of teeth
on one conponent (e.g. the container) provides a

¢28 6MthB WistHl'sLABEe B LF #RAAE Bk, 1318, bROtdsdREMtNy continuous
ratchet on an opposi ng conmponent (e.g the closure

athpeNl#and) . However, neither the directionality nor
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i nterference i's al so mechani sm f or breakin

eordaineiptQk derethp siapistesthed Ocams! 4@x on thedpb d4e @rpesitiated

: |
R e
oatrtcaumed® Ao integva neultigl®io§01 sf the tiraumfessdiat aralformed by the

di t th t
(B ", e e SR BR AR e 2ot I amergPIa RS eacn
ofl the sioevoetaetd 104 4, ha4betkic, Hoae vad and(ij éacﬂﬂyf th@!slotp])hr@ teeth
er ttent an contli UOU aroun t he ri er o
15Tk £, 501 T e e aolRaSs sodial e ya i gb bR artdiies 10
bepd %ﬁ&rﬁferéd'lﬁl Shicof e Sotkl AT e %ntélh@r 1@?(b?¢hé’n’-1élg|v§4booth

etc., is substantially continuous and
%[Ict‘%)@ué‘ﬂb pRée tab gphicAp ofeivh for exampler 48, 5 Pim? C'r:P&_'mﬁerﬁﬂVP' arc

foﬂﬁeé'b?@h@%b%%%h?,@bl@@c été69f théjeﬁfsuré‘m@ &ééiﬁ*\g(eﬁ‘f‘éhgular delta

opt I onal g ot her set's of slop |ng,6beet simlar to
erQfﬁet eh4b; inithg @ngulauspacingsef the vehsets phteettand 116d on

t henheerkukPEpAhind B ot limited to 10° for sloping teeth 114a, 114b, 114c,
and 114d and sloping teeth 116a, 116b, 116¢, and 116d on the neck 104 of the
container 100. This angular spacing simply permits 36 teeth circumferentially
around the container 100. Greater or fewer teeth may be spaced about the
circumference according to the known formula: No. of teeth desired / 360 gives
the angular spacing (for continuous teeth). Nor is the offset delta limited to 2.5°
for sloping teeth 40a, 40b on the circumference formed by the tabs 34a, 34b, 34c,
etc., of the closure 10. These are simply examples. The offset for the closure

teeth 40a, 40b, can be, for example, any angle or fractional angle that is not an
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cont ai ner 100) engage the sloping teeth 40a and 40b
(and optionally other sets of sloping teeth simlar to

wWamsasx0l0b on the closure 10), the sl oping tRE/OSWN7/087395

the neck 104 of the container 100 are angul arly offset
slightly fromthe sloping teeth on the tabs 34a, 34b,
34c, etc. This is best shown in Figure 6, where the

mkegeuﬁmtweeehhé%agulépbpe&rg SRBE chbMBiN3fH et g, ©l68; 116, b,

staggered or offset fromthe teeth 116a, 116D,
?Jﬂ?éc TB@H@' offestt defias B g fasexamole, petwegp -1 h@ds“bpmﬁ@e

&&ﬁhﬁn%%ﬂmeéﬂ%nd@ﬁc Ho%derl 48 dofcand 1Pl fned !:é/ntéihéro
teeth 114a, 114b, 114c 114d) are positioned

o¢rapy &° gf thercircovfdientiat a(q th;en thaeffagtcdelta caanetdef mQﬁ’nwbar@ n
Fsoa%tlﬂtﬁﬁgﬁ%r %}%ettrqg dQ&%}fd %t%gfeplng %?% tggﬁHg qulsea‘Pe fogfgb(?tlng the

CiTtcunrérentradl arc cofnt ai net
4160ing téetn 40A@nd 40pionghe eattsiB440a4ar8dc46to., of tHehatodumd 184@m

re OSI iffe lar inter h
PR e BD T fraly 1 ol i SR agho kg . 86! ee
am:mpsd on the regkiloded trad ofithid tomaimenfl 00 paivideleaat least two
Ci rc&:mc erential arc forned by the tabs 34a, 34b, 34c,
advantages: the cl osure 10. In an exenpl ary enbodi nent,
if each of the sloping teeth 114 a, 114b, 114c, and
114d and each of the sloping teeth 116a, 116b, 116c,
ané@ 116@W§Féerﬁ%‘éq fqre¥Rd so that a given tooth arc

ocepi egrehrtrehf t6 w*tﬁlevfér%rtﬂetbeakofaroﬁee%fenbbﬁntefeakd&%
of t'’he container 100, then a given tooth arc 40a, 40

on a t aProguctonarstdsiiPutignor exanpl e, 12.5 of the
ﬁ%ﬁ&MHfa%'b r'\(ﬁ{ed ﬁ{a@aﬁgf\&@gdjgti’eﬁt'%ﬁ)pﬁr@ot%eﬁﬁég 3tha 3f4b, on

osure creati ng an angu el'ta or

tbwefr@ek 1814 Och@ Gomtainer wﬁ)gijla@w t\ep@dja@gnwomm@tqe\tm esit 40a and
f.or
b, H Lp SAANRAH B R AR Albloght BB e 8. e
1 &4, lon Th& neckl 1@bof thd ecntabned 100 6dadjace iislapiektieetorod tab 34a
e r.10 T er S
GRS SRty Sral e, SORR S dar bl P B0
Boeatat therref@vaneritespttifi aﬂprdv@uskyaforetﬂeaiﬁ‘eent mud;tebe adhered to in
circunfer. accor dj o the knpwn formul a: No. of
el 1Y UleTIES o R eIt oMY clopis SenkBFaPe Biici ng (7 or
continuous teeth). Nor is the offset delta l[imted to
2.5 for sl api teeth 40a,. 40b o t he circunference
Z oy i ko s io6 0Tl esn o1 e dosurb  Peey Bagjeaath
10. Tdies€ome a&oﬁer/reawapthe&eeW he4 of fheajontamiert106 in degrees
closure teeth 40a, 40b, exanpl e, any ang

can
or frihct NEMAET eigetd i gt '%asrﬁ@f‘e éﬁ ‘Pftsé%%fﬂg iegt nghe aEﬁ'— on
t he gprgwidurspeci ng of the container teeth (e. g 116a,
116, b, etc.). Typical offset deltas may be, fo

exam_ﬂtte— ngebaeeiesthin theat lagst opgset of sloping teeth in the arc L on

the container 100

In order to ensure that the at least one set of teeth on the closure only partially
engages the at least one set of teeth on the neck 104 of the container 100, it is
preferred that n, not be equal to equal to nyg, and that L/ n. not be equal to L/ ny,
As a representative example, if L = 50°, then ni. = 5 and nyp = 4. As can be seen
in FIG. 6, the arc L contains five teeth 40a, 40b, 40a, 40b, and 40a of the closure
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commonly between 1 and 5. However, as noted, if the
teeth on container occupy q of the circunferenti al

w@e@g/0s19eh t he of fset delta cannot be ng , wWheP&I/nS1087/087395

an integer, or else the desired staggering of the
teeth is defeated. Ofsetting the sloping teeth 40a
and 40b on the tabs 34a, 34b, 34c, etc., of the

ShPRIF &aelf% feMbber Mcoahd g1 6(!361tthe %M@melléb 114c,
and 114d and sloping teeth 116a, 116b, 116c, and 116d

on t HEradeeiRg Temoval tengee yrere Hie sameensidarations ityrasld Bes
BlefdrRRfthat mpofaﬁy%&@&%l of(tﬁé sétewee&r?a@v@ nédkrmeof(tm

greater strengﬁt to wth stand the backoff forces
g

eqendainet ke gifpat frgnpihederthiohmeagiesuie dOnithuwvhiehthey are

FA ot b8 ke gl 95577t oo

patialzngegemeot afrsoareyterthun affHeceantaiseroisiOnyitht ieettof tee glosure
4 1

103a08; 808acPBrAptAB: At neelnt! P08 ARRIGEE:

acent sloping AECK
mﬂ4u.bomb-nmm1bammeen thfﬂié anfletip@centerrs. OMGO@I[I@QIINSOH

relfheiif et 5o8 R BLGE o the 0B h B 9E Fioatp onythe neck
t @Y ofi the mentairepd 00 foee;dnmiegalg(t;v?ghged with hilteotbiohged clveste 10, so

d to i d the h f th
R ARG bre Bdatienian e Siplon Prmaeh 8l of §g Teth I each
§étro¢ e be feenadk 1dmeof<1h@§@wt@|nen1@tegree@@ag@d \Mﬁil@gbhtl-@fack
on the circunference of the neck 104 of

%fgrf%‘iuff‘e%rarf@@” [41ainedr s8sexaerle: 'BW%@CkaP‘*péqu.t?'m{é 00

&dnthifadslo 968 o$eéetw50§i.@1@dnmot° @BhA ahb bl saf 6 tbetRohtdths
closure 10 ntb = nunber of teeth in the at | east

Gut tegth alsPiried BATSLTI)< e nipleed Atk isasbanaphibs fabdeeth
heRhdet oFt@efﬁWtﬁnél@@y érh%%lgéa letﬁaaStbofP% Setcisdurd €8LRd that

on the closure only partialfly eng{ es the at | east one
etreppiningterthobe pefeengagrd Q0anlppattisdy eagagsidth thedeethion the

blEsmﬂfeG\ eriifle 'iﬁé‘%et@.to? télﬁ% aFée?_eiﬁﬂé{é% irf e RMRdirhOnt'dr B c_fb’ﬂéj8 it

ntc not be equa As a represent at
wildrgpurslerstood that Eom aneeset ta abeutd 2mets map be used Aboutdhe

BP0 F gkl JRBHS o POREEL BBt P o
inii6ed 2 ThBlnuCLiGow oftmbt Babsobld Amwelhrelthugh 2-5004s dem
cing renoval torque were the sole consideration,

Pre(EI UIFd be

Referring to Figure 6, it can be seen that tooth 40a of the closure tamper
band 20 is completely engaged with tooth 116a of the container. During the
undesirable backoff process, this tooth may become disengaged, allowing the
closure and tamper band 20 to slip counterclockwise past this point until a
subsequent tooth engages. By staggering the teeth as described above, the next
most likely teeth to become engaged will be closure tooth 40a that is already
nearly engaged with container tooth 116d in the figure, rather than the next
adjacent closure tooth, 40b, engaging with container tooth 116a. This
minimization of backoff rotation tends to preserve the necessary sealing of the
container, while providing easier removal torque. Optionally, two or more teeth of
each set of four teeth on the neck 104 of the container 100 can be completely

engaged with teeth on the closure 10, however, it should be noted that as more
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preferred that all of the teeth in all of the sets of
teeth on the neck 104 of the contai ner 100 be offset

WO e@asd9es t eeth of the closure 10 with which tPEyUSI087/087395

partially engaged, or even that no teeth at all
exi sted. However, without at |east partial engagenent
of sone teeth in of the container 100 with teeth of

{ath 61 M rs@t éﬂeeﬂhrtfh the$ecRt 04 Bt @htaindrionens @ﬁgaged with
unacce pr esent invention is a un|

@Gﬂ’p?fdﬁ? §@SB"@t %é’?ﬁ amedrt of deree |r%ql4'rﬁ€ te W%Y%@e closure 10
AeeRedingly, it is preferred that at |east one, but

not all, of the teeth in each set of teeth on the neck
104 ofhe: matesighefdhe elosueo! (ueancempn ep @y pedn gl V\EQ&’D'%IOf
r . .
bR ity 8, RIS e Rkl R o TS g v
Rapreaerhtatm exgfimpleeohpadymeriematarial 10%btlef fot hrepeding Hiendesure

i(?ﬁcﬁfdgé L‘E}?aﬁgggt I@gﬁgd t%a &Pélbf Pc?%bﬁf%é forf &%&fl%}f‘poﬁk@iopylene
arnmn)cai'yetbyleﬁé)gdﬂmﬂmiwmrtcvmatseals $1fchtaesefdn epaspte, oned
rt_an of . t

a t h caoptai.ns four .t eth
caLeRB e RtV FrRie BSierk, BEPLRYT Pal it iE;
tlasiomens) matiral lhexfroblsers q&il;leste‘ns esach asefor ekarhplet polpethylene
completely aged .wit h t.ooth on the closure 10 and

é{r{%ﬂfq{%t %ﬁ%’grﬂg}qgﬂm@%{trﬂa&ﬁ@ al§ot engaged or only
par t i Mbteralenigaged suitdbie tdn@rémeihl tandiskh 62 ehasslingeddd in the

Wiile two sets of teeth are de ed in the enbodi nent
B1o0K? dafethg, twoipap qlgsupe 1 ?91 a&r %‘%@ﬁ? Pftbeing fogRe ¢ taraeed. cast,

bmaﬂaeutmé%hé@ésswmg R ciea SurBed tintdhRionk HhHd WigthelEnsions
of the neck, de endlnq on the sizes and nunber of

prek At dtibis specifiaddisatpiiy eioiaifiv JRRPreeRptRvereTPlgssof
ReEtaR KiitBIcYs! ;Lrepéﬂ.r%megﬁsk%ﬁmé@aé SRR Héﬁfn‘ﬁfe%l% Emetals,

Referring to Figure it can be seen that tooth 40a

@?mlt)@ﬁétedﬂ@i%@'é comppeing ngial. other sompegilednateyiale mgheemprising
fied & SR i REngH0h0 4 B B il o ler

@ns@atg@gm@th%u Rewnrasgntative ekasplee Oémtalaﬁwtabl¢>@|n aremrmg the

8@ 82%‘1{51{ e%) lﬂ’(glt ﬁ’r’ﬁlté’@ﬁ)t amlé‘ssoﬁéé\t tlﬁjﬂ{aﬁste%l [yminum,
se uen engages. staggerin etéatLh as

nhetat corhned3|wsmoeta|m|h@ carebmn amisd)thbl'r dmhgoenteendﬂetlais becone
i.s alre

RBARRG Mot e Mo B 51 \Bhig 51 b RY e isk 52
inclyde ehutraed hetrlmm’(wirtot etyaieficts, aagreas idr exdaasle, @otypedgdylene
o B i e S oA Ry 6 BB ve ¢ e
PElgERBeIate SNV clibridid) olystyrene, polylactic acid, synthetic
elastomers, natural latex rubbers, polyesters, such as, for example, polyethylene
terephthalate, nylon, and similar materials.

Properties of metal disks that can be used in the closure of this invention
are described, for example, in U. S. Patent No. 4,991,731, incorporated herein by
reference. See column 4, line 53 through column 5, line 24 of U. S. Patent No.
4,991,731. The disk described in U. S. Patent No. 4,991,731 further contains a
fusible coating on the major surface thereof facing the contents of the container
100. Disks suitable for use herein can also have such a fusible coating on the

major surface thereof facing the contents of the container 100 or on both major
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contai ner, while providing easier renoval torque.
Optionally, two or nore teeth of each set of four

WO 2@BHs9M6 t he neck 104 of the contai ner 100 caPCDES2007/087395

conpl etely engaged with teeth on the closure 10,
however, it should be noted that as noreteeth of each
set of teeth on the neck 104 of the container 100 are

QUHERAE tharbdh JiRAtSINE oBEndd BB HietallkXtiskI1RCIAED Wk aff not
force required to renove the closure 10 jncreases.

The
braitedt loa PRy GasEngs eoame! aentings. HBORRY Coriingraatedal swtable for
%ﬁﬁéél@'dl%%?b@/ﬁ%fnc%k@% gpl Rad wrﬁ#écetét@' q‘ﬁg nofffuired that

assenbled to formthe closuré 10 déscrib her ei n.

tRepsliskshavea fusibleseatipn @8 ase gdoimarios swﬁ@@su theresfii t abl e
f Or r%og’éék%sef an%t B! s Carbdnd {Fw%' dé??he#%%%%{ &7 tAQisk is a

I efins, such
D@Vmpn@pyalteaft@étmam qaplapetdf)@rMIeg a(nemmletlpew fayrmeans of terminal
e J
SR B e it e Ol B ABRLATER Bl o
sylpnbet materladsswoiablesfpr prepariagd tHeagaskeir&ﬂmbelude but are not
such.as. for

ol ters exa 0 th en

Rl RaPmet Shde baha AR s BV W it vers
khatatad &)gﬁthdrabhleh hetenaepar beag)rtrbel, stasipe&Zrlzetshair maided into
i nser roove 15 in the art closure 110
s e doge e A sRenSiots Snd B RBSE e RIS) dog
RepressiapesmaiiaRsuiapeifbi grdparind t&@%a@ké@ﬁﬁih@ﬂ@e ad are not
wi dt h di nensions and that exhibit s ifie
kmisd 19y PPYG'EERS. sgh 85 for GW'%M%EM%“%%B%@MP”G

%/ﬁ{/ﬂeﬂbspcﬁylbétﬂ:béc% fs?hth@ﬁ@@l@%loﬁﬂaré htateHapktexZubbsis ude,
are not limted netal s, conposite mat eri al s

RANRHESi PiephAs: £0r eXB0RIE: pelyﬁﬁwkqn@éer@ahté\am Qyjags and other
SHB g RRtdMRihodifEd RYVEBifiEd WRILRTdf alforftBPT ) S§ NSatdnt

single |ayer or a plurality of |ayers |am nated
Ne 9%23 FEéEY'@@%Y]tr@Pmpéat@QéJﬁfﬂlreby gafergatel dsaefesdlpstisols

fo?‘b eg)ra &BFS? ﬁitiﬁgc}l ksl €s BH&/V%R}F cHIGHde r’eg]nttﬁé{ is

ste ee stee num net
am’nﬁdﬁoneesokvﬁntau ni ng carbon, and other conposite

ot o ol E AR AR PR A8 yogpt
tasurar @nenmrt b|r 1m<1 gtbrireasopelrglateefto tisg oparatiorasf, thé assembly,
%%ﬁ%n‘ﬁég ,n lj% ioesrﬁg% @ﬁg g@m gqt,g Egg,g[gp%e%eqormable material
tmairg@tard@ce%b&ve gn;dl y Frictidn is hbo# hcgor q@nbmtgﬁoeﬁbe disk 52 is
WQ’ hep%ﬂ’ﬁ%@? ”&é‘@ihﬁé@é gt?sqt)‘()) glgﬁlﬁqegéﬁl) %e ro%tlonal
padyehbt mgattaég@bkétazlsetaeud bralothe saall Bd Bvdradme this
gg‘éltlona?frlctlon component of the torque, gaskets and polymers that reduce
friction are preferred in the one part closure 210. Plastic polymers and/or gaskets
that are modified with the addition of slipping agents. Slipping agents that are
suitable for this friction-reducing purpose include waxes, such as Euricimide®,
and polyfluorinated polymers, such as Teflon® brand PTFE and related co-
polymers. Alternatively, the container may be hermetically sealed by a foil layer,
and slipping agents may be used with the foil and the plastic polymers of the
closure to reduce the friction. In another alternative, reducing the area of the

contact surfaces, for example, by making the sealing surface of the neck very thin
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Properties of netal disks that can be used in the
closure of this invention are described, for exanple,

WO p00B/082306 Pat ent No. 4,991 , 731 , incorpor at edP¢iEUS1007/087395

by reference. See colum 4, |ine 53 through col um 5,
line 24 of U S. Patent No. 4,991 ,731 . The di sk
described in U S. Patent No. 4,991 , 731 further

8L BS frtibyS This&lteARtil e tebuédiea fFBd:IéUff Wwith EA§Ring a hermetic
thereof facing the contents of the container 100.

$52d REWSVR™ abl e for use herein can al so have such a
fusi bh &RRLihE msbrﬁe%lyq’ﬁa%!’)f@ﬁ&yh@ﬁﬁ ?r%fterfaﬁ‘@r\d?% a

the contents of the contai'ner 100 or "on
ﬁﬁg'@ﬂ%\(ﬁf materdal ohamedtiple Kyen nmateyiah that @@rabe f&ggnqdostamped

ERL A hGiadd BS a sﬂﬁﬂ)é’qgvmg%e@ﬁe%heﬁ%nglbﬂé Leds n%(?ceif}el‘?g{?ély

coat | ngs, enanel r coat I Ng
thigknagrdes. fThe Rodmmm metedabcm hﬁelt:k@lrﬂﬁsblecordugsks is

gggr)é %Htgtl\yé &%’Am&% f%lgme I:rﬂa%er%?'éuﬁa%%@r?ﬂepﬁeg@ﬁé }ﬁ&gontainer

on one
$Q0 inalvds, huiere obt lintites tga;sd;dmlefﬁ& bbett as, sforpémomﬂe around
k .S a

erl her doe, of t
hlierBBLpRY i b §EREIsRE, LPtEn BoP i SR 8hITRIY Be blengpd wit
etyhyIneayh alooholt erhy1em|alvurg/l acathiez atblymnylajbne chl@rme I(ﬁralm)eSQflyn

275, OF resetatlvee

R AR B6in, L PETRCPaBrLSH o ied sy Bihd oy eric
A rdie sudds, %reeﬁéﬂtpllé ldwcadadnetel p@iylillﬁtﬁlrdm%rmlét polysthene,
(o40) rIS e er or a ural | (0] avyers
P%{%ﬁ %Qﬂg tsdﬁgleﬂgﬁlas B fi?d%"@#%&f@“é%ﬁ%b 'Y%ﬁté/@dsum as, for
E%AARE Dol falflendterdfHtieiastel H}E@n HrINESI I dr3vhteeals RAR iafdossh

surface di nensions and thi ckness di mensi ons.
1@k esentative materials suitable for preparing the

gaskah ppRRel 1% défBs obHIptLﬁéﬁlerﬂ)‘Plﬁgéé 8b4,efdbl 8tc., between the
E@I yol efins, such for exanple, polypropyl ene and

Aeetndjcating bapmaygttm lower pp@upmoatm sdewpth, a inpefinaakeess
EL54 IR ol 0 Ao AR S I ot
adel we@ll hélpos semova of thi cdome &omathe aeptiirfer dQ0f tbe tamper-
'r?lggé{irﬁ%ﬁ%&’@lll"%‘%\;}QIatéjHBr%Wﬁé f(fw r#‘ort%n (P%&QIH N%II aﬁlon%gtille line
) , Previous I'ncor e ere refer
dfi wedkoses phabne solsakness pn@pwtrhcngfot fmamgmhm 518/yeakness is

LR S el A SRR R B B B
gasket 58, 258 may depend on the type of closure: one
P LSRN GRS BedpEETEAP g e
sy wek 13 [5ahéeis offmelddRaTTaElded daRigpketidbr thet gUrpedes Frien,
g%ég;gr}olgﬁgtg%?qié caﬁrt;eclgsle%ntolfgrmn%te oapemggr?ﬁ gf rsgcs&gce
adjacent to the rupturable bridges 30a, 30b, 30c, etc. The blade can be a
component of the mold or can be provided separately from the mold. In lieu of the
use of rupturable bridges 30a, 30b, 30c, etc., it is suitable, but not preferred, to
employ a score line (not shown) to form a weakened region between the tamper-
indicating band 20 and the lower end 18 of the side wall 14.

Containers and methods for making thereof are described in U. S. Patent
Nos. 4,349,116; 4,991,731; 5,004,110; and 5,217,737, all of which are

incorporated herein by reference.
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lifted fromthe container. However, in the one part
cl osure 210, the rotational torque nust unseat the

W@ 2®R0829268 and break the seal. To overcomne t hP&I/US2007/087395

additional friction conponent of the torque, gaskets
and polyners that reduce friction are preferred in the
one part closure 210. Plastic polyners and/or gaskets

t hat %@eﬂﬁ@lﬂeﬂ cRdum dgplitaRnadsiding cah belusB@idHpply the
pi ng agents that are suitable for this
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PRI Y0 Bplotht bl 70 oPRE Shidhl 1907878 & Sl the
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§tthé abhwirdePr 00 bsﬂ@rawaaams %r@@(ﬂ’(‘s?ﬁ@ Bh tHOBtdrioe s suh‘bl&e 46
are not limted to oelns such as, for exanpl e,

Qfdh?ﬁtd@p’ﬁ”e%o‘céh@lc‘ﬁ’é%ﬁe yl ene, which pol yol efins can

optional Iy be bl ended with ethyl vinyl alcohol,

et hyl ene vinyl acetate, poI vi nyl i dene chl ori de

(saran), Surlyn (r) rest (r) resin, or simlar

barri er and adhesive |layers. O her pol yrreri c

materials, such as, for exanple, polycarbonate,

pol yvimgpercthe sonthéner J00 gesgriteddiergol 3n mdividtiahgiagps the

&X%ﬁrgeﬂ)' a%detl/v?ssfé (5755 i ?;gkﬁyg Qﬂﬁ&ieb%%v?f‘@?ﬁfeﬁo the closure 10.
esters, xanpl'e,” pol'yethyl ene

Oe reepmma)lf &teeoffseybwl b adl lemshoneaof thaskpingl tsetham thed sads of

9535t b8 P8GRl PR LB 0O T Aot o
theecldsavee 0,nbe rérnavad fortjbe cam de avddw as 3 ihémgowidsweadueesse,
SN B R o el TR o PADRRE % o
pdenosl apsaletade. OTRIS ey leodtorirétREval @8tqué Pehders the assembly of the
(tzlgsmgralng%ecg(t)ntal%er 100 described herein suitable for use by arthritic users
and elderly users. An unbroken tamper-indicating band 20 assures the user that
the assembly of the closure 10 and the container 100 has not been subject to
tampering. As the closure is twisted off, the torque must overcome both the
sealing friction, which is higher in the one-part cap embodiment, the tamper band
force and the thread friction force.

As removal torque is applied to the closure 10, the closure 10 rides upward
on the threads on the neck 104 of the container 100 pulling the attached tamper

band 20 in an upward axial direction. However, the retaining band 120 catches
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band wi || separate fromthe |ower portion of the side
wall along the |ine of weakness. The |ine of weakness

waeasesohod for formng a line of weakness i s BPEBURI00BOB7395

in U S Patent No. 4,813,561 , incorporated herein by
reference. A tanper-indicating band 20 can be provided
to the lower end 18 of the side wall 14 by neans of a

el dogimplecliPg0 6B, 6tes m%de&@fs th@ @bwaw PRFRy onl {h@rtam@er

appropriate bl ade can be used to form the opening

@@%j 23 dpcreBy gausipgan ayig| %tteéf@hm@ fS’r‘fEh@n Fhﬁ’d#@%@?'@ brldges 30a,
@(56 %@SAQ’% clé?&h’e 1§Q6ntlrﬁle% 10 TB@ uBltﬁéj%ré?@d‘ ths a'&llal stretching

omponent of the nol can rovi ded separately
fOFthﬁB\telﬂéUaMMICQUSQSwteEﬂ@Jorobreﬁhég ag egipiurgile begdesin the vicinity
' 3 ' I t
s hon, P e ur bt eb b aRELA B2 fractl o fiflonal
wmaﬂxlerb@dgesegnedrrom \Weibin & senueatiger isadaloaanneg, thas ceduing

A e

lﬁ?a)kemltthaltmnpelr-lM%tbgﬂ&nd&@éﬁbareﬂ@ﬂfmmﬁh@ﬂlﬂva ehd;18arfdhe side

Paf o of B8 e 00; hb Foaflit Ol R R SEhdindE sgo to
rfémbn e laaﬂdelrirgdhmnpgyoahhéodndbgEle(r:]%ﬂ)ozt of thb@orn]taacteean oer
¢ as e RisasR a e cRBRET Jom AR eat ftin® Sleries1q gen

mvfesme%nép@@h@i/vrt eFIcR g 71.6h wnuca tiR®Bbttdre Bu ARG 6F théle
neck 104 the contai ner 100 for pl acement of th

Ereadie Oﬁwfé?ﬁ BeghEneidRe sontater { e apdHisPReHMagRine

fRAré(s)leD SR YioBAret 1iRare! sdE R1dNel/dlat B, GO BlradiBEdimEASion,
the tabs 343a, 34b, and 34c, etc., are fol ded so that

ReTEzoNtAbt hTh@Gé?f C@f%e hexe a MitsRine P&/quﬁﬂ%ﬁ?rﬂ'a{ Jiestiany nigre result
Rth&t My rbBEvS hdGemRhl bektteed R tﬁ?b%‘éj'(é}%ofémcthé trﬁf6§dﬁs) 108

driven'by a suitable source of energy, and suitab
dertngemredenting ppRrages cavsed fy the xegayal expansiemef thaGasuee 10

SRERRRS R BOSHS ARt BBl 93HCR o B voon
tiedbred(se 60Raditkattgedds) 10thsa thagthelbraads setriortbeir veticel
kAT ohA SPBRA0ARR! A 00 R0 Bt
tantaiasrstave desatoedhe fLotheér tetil aivei SaBatent Noeh8(3p61,08 on

Iher ne %Or4i of teﬁer cont ainer 100 or the available
&P 8853?%3 %6 er PREC et eri or maj or surface 46 of the
si de Ralthe édhboflinteme oftheswo-eattlodURERAT bIGdWn in Figures 2, 3 and
7, a further advantage is obtained, whereby the torque necessary to stretch and
break the rupturable bridges 30a, 30b, etc., is at least partially distinct from the
torque necessary to overcome the friction of the seal. In this embodiment, the
disk 52 can remain seated on the mouth 106 of the neck 104 of the container 100
until it is lifted from the mouth 106 by the annular ridge 17 on the interior surface
46 of the closure side wall 114. If the depth of the groove 15 is sufficient, a
significant portion of the rupturable bridges 30a, 30b, etc., may be broken before
the annular lip 17 engages disk 52 and the friction of the seal adds a component
of torque to lift the disk 52 off the mouth 106 of the container 100.

Operation as described above as an opening process and that is consistent

with the main problem being addressed, which is the balancing of tradeoffs
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To open the container 100 descri bed herein, an
i ndi vi dual grasps the closure 10 and twists so as to

w@peBPs2ud f i ci ent renoval torque to the cl osurBCT/OS200H087395

account of the offset of all but at |east one of the
sloping teeth in the sets of sloping teeth on the neck
104 of the container 100 relative to the sloping teeth

BétweBE sGifieRHt BackBff prtEcHPONR mbRtfitiBg 6ABPERING Sory QWA is
3 inch pounds on average, and is typically |less than

agpepbie E’&ﬁﬁ@@sdﬁhfab@fea@ﬁ'w%b?@ﬂ'n&@flﬁa'ﬂg@sS*ﬂq’i‘a@ﬁ Rgsons

WhE Br@@lHBﬁ?oP&ﬁl@i@%{r\@igﬁarﬁﬁﬂss Ho@O’évb?Yt% alb t6 8 Y)?}e(:lated that
torqlue renders the assenbly of the closure and
thehe

Qﬁlﬂférmllabtbed@%@”qdmhﬁ@pétam%m thediret mlane. galstantially

| I
Bl b S o Yore B ol Ses P 3B Roicalng band.
Akﬂmgblsmtﬁ ruphusalgle bsidges may dadrokes, ¢ éna aiatier ofLlROCEssscontrol

. . syr
e e R
fesistancerieatutd olbe realiegh & hisicantbieeaabieyep dytoneay more of several
errgodl rregt the tanper band force and the thread
s r&?q%rﬂ force. As renoval torque is applied to the
cI osuna fitk, médreantsSngtbe eldAncedefthe pmtemlmeoandi tre dibseadse

the neck 1 f the c ner 100
fehtiraledse it fla 0SS TR O i @tasing bage 128 jyss harely.
érm\aytfs@t S 48uér|ﬂjjggcﬁh@m6h§§f mtﬁ@mﬁné&on@taémige@t 5 rhjeZGSéllbm mlcol catch on
ee a et c | C resl sts e u u |n
BR e '@%Pf%%“%% SQ@"”‘W@FW%&%E %F’)‘A\A@Q%W provided a
§IIg'hf3§;§1’fH9"PQasfs% R IRthg Miggd YB3, WiidH R10Ws tﬂgﬁﬂd&p%bs%%; 34b,

etc. the closure 10 continues to ride up

el é%\ee Puphed againgt inferasUHPAY 3P p&@eé@r@ﬁ@uamc?t%@@rwo
LIRRNiM G thessBEISRI tBéth 0l Ab, rét@b“&é%l'%b@ra@fdll?%tv&d?dl? BSer the

VICInIty of reatest stretch. As the closure continues

igtaiaing bead t1RE asheelasyredddp ferepdiHown enterthpicentsined deg. but
&ﬁlﬁall%@fﬁé‘ﬁe@%é 408, ét%qlft?%rllrﬁjt batk ré&%le)ﬁfnm}é?d?”ﬁ{eatéﬁ‘%

ucing t orque necessary O renov he c1osure
Qs stifaced 422 ofthp retaiminigebaad thfewhen thealesure ishemoved. Finally,

AR BAUGRLMGnBARGy 28 rBERABLERed IRBILIR doRilrs 8 diow

e srde wa osure
ferap')aﬁsrtgw dimhdbfarzmat-nadnidmrmgef glbthteadongrong 6. tlomagbai n

band h k f. th
ST aRes it Rk riBhg ClhsPile BErESF i tobindra e
filseplbbe @ith andmactdptalslk osimber dOrupamnalblabeidydrestiiliaget. shown

in FIGS. 4 and 7, in which the bottom surface of the
thread(s) 108 of the neck 104 of the container 100 and
the top surface the thread(EsoAmpLaﬁ the closure 10 are
made _I[el ative,ty flat and, in ? Zr\dl al di rreqm on

he removal torque was measured for closure assemblies made according
to the invention and compared with removal torques of prior art closure
assemblies. The removal torque for prior art closure assemblies had a typical
removal torque of about 17-18 inch pounds, whereas the removal torque for
closure assemblies according to the invention had a typical removal torque of

about 9-10 inch pounds.

EXAMPLE 2

Closure assemblies like those of example 1 and a third closure assembly
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hori zontal . (They of course have a pitch in a
circunferential direction.) The result is that any

WO 2d0ans29e6 novenment between the thread(s) 60 anBCT/mg2007/087395

thread(s) 108 during a retorting operation caused by
t he unequal expansion of the closure 10 and the
container 100 causes an insignificant relative
NERikd § PbmERH ESPa0E ob%d’tﬁ@@ v&en@ tééﬁé&mﬁ@}v.&ps e 16hactual
thread(s) 108 so that the threads retain their
V@rﬁl the Usradyasn orQiPer dRtA tW@StC@EPQé’HES cB‘@Ff@dS gw@@@ndren
2?&{92{:3& IENI@%‘)‘%%@ |rﬂié‘5eﬁé°éﬁt%k/?ﬂ§fs%n%'?§(r\¢%%gr Ebed ubdlt was
aﬂ@artp@pam edchettéeithneg coptainessiasuraragsentlies b Bialaaead
gcgmﬁIB% e:g‘lgi; \(lzgllnc%éa%gj t&&@grﬁg%"% u@ \Mgé Qlﬁgﬁﬁnﬁus?rgﬁlg%g
agkedde aank the assemblids mnfa\lomafamtelnﬁ Piifiulty @bbeering dges
t R7Ne n

?ér%ﬂeg ?SQEUSé:% feor. 131’0;3@ th&tgaj all@:ﬁfr@ltth of eﬁiél G Lftf%“hd
cwadll Admepﬂabﬂ;ltyémmdammnifrom Heao @i (ko 5D (dmnecéameptable 5.1to
ggjat eg onat het u)th 106 of the neck 104 of the

RETFALTASSRARE) | it is lifted fromthe nouth 106 by
the annular ridge 17 on the interior surface 46 of the

cl osure side.wa th of the groove 15
is sm??%g%tﬁt's prgsgpt&ﬁ "?l Bleﬁ)&f “W-on of the rupturable
br lﬁﬁﬁ:ﬁlt Rbmoval m)iutb alelﬂ{'oo:h%rcﬁ@ _@[dé‘l_nte BEInvention
anpul ar 7 en;ages =g sk 5P and mghe f[i c{TRfuect 10y he
seal adds a conponent of torque to lift the disk 52
of {Senipis VA h 106| of t M€ cont ai ner34.00. Oper atiléh as

de%qmn fgéll\ag@ve a> an QR;EHI ng PTOCESS and—tHat ZL?S

const € th e r-obj-em-being audi’eSS“u,
Ol L e ey Problem b ng e

hnl ahcing tradeof fshet ween sufficient
backof f protection whi | e nai nt ai ni ng an openl ng t or que

t hgt ceptable 1
op= ﬁfeﬁ)?abﬂ nt ai ner RE)MO‘HIEJT(?I‘?!I& ﬂ&h%vilet \Aﬁ%l‘é Féo(sﬁi‘lé élﬁelﬁventmn
af t ||cted with arthritis. I:kmtver |t is also 0
appreeoisaNed) t hat t hat $¥@sure| nust-4@e i nstal |l ddhoh t he
COoNrairities (N=MS)t he i rst4.phace, | subgpanti al |y wtivout

br mh@g(p&b@) very| samenyAlpt ur abl e3P+ dges of e =

ta MPEE el elsf:g%agtédgvgthbdaf{qerent lAéters are sganst%c?lgfednrfe%ré jpuranle

roken
tt

bri dges m
cOnR .-‘ a X 9 F a ay = 1 =

accept abl e I eveI s, so allow t he tanper reS| st ance

f eat ut €art Be B&er ﬁé\h'tﬁ@@ataﬁhét&hé 3R AEBHBUESK thY iBRtIEH was
nore of several nechanisns. In a first nechanism the
vgped tancasienio enen. espRdAder thagenines andartirdicyr Overall

acceptability was also significantly higher with the closure assembly of the

invention.

This invention allows the removal torque of a closure to be controlled at a
low level, such as, for example less than 16 inch pounds on average. The
invention also allows an audible feature as the closure is being rotated. This
closure is particularly useful for both elderly and arthritic patients.

The closure/container assembly described herein can be utilized in any

closure/container assembly intended to be used by either elderly or arthritic
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tightly matched so that the closure 10 fits over the
retaining bead 120 just barely, and subsequent

wa@lG0s0sxvé ons of the tanper indicating band 20PE&l/US207/087395
to catch on the retaining bead 120. A second
mechani sm best shown in Figure 7, provided a slight
springiness in the living hinge 42a, which allows the
palehed tabs 34a, 34b, etc., to be pushed agai nst
Interior surface 36a of the tanper indicating band 20,
al | oW #tpuseodificaliensardialierationsagdhis iyentien wilkkpcgere apparent
{oaHb&e LRiRAUR RS h Vvit%lgtr depBRidg&Fth ﬂid‘&o?@%d%%@it %ﬁth‘iéqf

closure 10 is forced down onto the contai ner 100, bu

wyventionapndikshewd beamdrrsiond thabihis isventiontignatdpibeg nelalbyk
cadi al |y - surface 122 of
ltr"ﬂgécfﬂgttg? Hpﬁg{’%ﬁ/\e&ﬁ qczcgﬂ&ﬁ%ﬁby ﬁ)erl% (r:}fé gélﬂ're is renoved.
Finally, the closure and/or container may be heated to
soften the plastic polyners to allow for expansion and
deformation and spring of all the conponents. It may
be preferable to use all these techniques to instal

cl osures on the containers in the first place with and
accept abl e nunber of rupturable bridges still intact.
EXAMPLE 1 The renoval torque was neasured for closure
assenbl i es made according to the invention and
conpared with renoval torques of prior art closure
assenblies. The renoval torque for prior art closure
assenblies had a typical renoval torque of about 17-18
i nch pounds, whereas the renoval torque for closure
assenbl i es according to the invention had a typica
renoval torque of about 9-10 inch pounds. EXAMPLE 2

Cl osure assenblies |ike those of exanple 1 and a third
cl osure assenbl yhavi ng a renoval torque of about 23
were tested in interviews with 164 actual users. The
users were grouped into three categories: nothers of
young children (N=54), arthritics (N=75) and

i ndependent-living seniors (N=35). Each user was asked
to open each of the three container-closure assenblies
in a bal anced conpl ete block statistical design (to

el i m nate sequence bias), and users were asked to rank
the assenblies on two paraneters: Difficulty of
openi ng was ranked on a scale of 1 to 9 ( 1 = not at
all difficult, 9 = extrenely difficult); and overal
"Acceptability" was ranked froml1l to 9 ( 1 to 5.0
deened acceptable; 5.1 to
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9 deened unacceptable). Mean data is presented in the
tabl e bel ow. Scores designated with different letters

W@ e@s08206 stically different. Scores desi gnat eBCTS1902087395

* are statistically below the top of the acceptability
range. It can be seen fromthe data that the closure
assenbly of the invention was judged far easier to
RAPabis @skpeai@l |y for the seniors and arthritics.

Overal | acceptability was al so significantly higher
with the closure assenbly of the invention. This

| nvent i on x4l dRURBN ARG cosEPaR] aBiRliRsUr e Lo be

controlled at a | ow | evel,” such as, for exanple |ess
$a1@hﬁor1felnehbﬁw@@arn@§kcﬁwhoec‘rkdwnmfemt&méﬁwf@m an ggterior

QJr“aQ: a:ﬁ@t?ﬂh'g lyt?%u?vé‘d%olﬂl'f &n &Rist gﬁ? rt Adlex é?@'r Qgrfaces

rotate osure IS partlcu usefu
J@Irtm datyeracmiarmg ¢frsaid megkasaid wt;enorrhwfaqedwrre/ (epat Iaa$te1ne

Cl oag,‘dl]?lg ac@ﬁ a n@%%gﬁt%l pj&?ér?ﬁ(%ﬁ@ec?”{/ Oaﬁ%ralge%‘%gy) a

eitainieg bebd @osiyiommed analtyrbatweeIaSalérﬂureadS/amd eaud teeth;
nmodi ficati o&s and I t.er t| ons of {tﬂl S . nve

n will .
become appa %?S”{% ?HB% AA5P M (9 &5ide ‘é“? ﬁﬁ?'%%ﬂ'i‘ Interior
ﬁﬁfmetdubﬁtaﬁrajmmhmdsaimmeaaadlssm extﬁnmfsmhk:e amumcmripomon
an t sho ersto at this .inveptio
ST B vy (ot sl &' heedd ot i e s G sl e
5&4ptéPtd Maleakied éauesr\lﬂabacu Sn e ehdBrbfisaid dontaiflerd & entimper-
conprisjing a container and a cl osure, said container

Rd\FRfiRe Banrbloavingan WiefiatiSuRacR: 79 SXPTIoRBWTaGs 28 Ppaicedge, and

AMvRef Rk Othe SippERER eSHRatPR PRl |rw.<%uﬁggan@39é&he@no the lower
axis, said interior and exterior surfaces joining

@‘?f“@'b@ﬁﬁ*\@ clopureagide wakt Ry adyralityef atyableiridges W%
{epedindi&fmh bans fﬁrtH'e@ ﬂgvmé l%)pl@raFPﬂyle §|o'pF 18bthdireBicdTadially

teeth directed radi al %]/ou war dl y, c) a retaining

beaedly tyvard Sreeslorirg gat OBéI?Q/\)é@Fk G;tféh@ C@Wiﬁ'@ﬁﬁsw%ﬁ@n &hlegst
Bﬁffo%dweﬁmk% & \%an%.c'a Bgncf ?%%égze%%? wat bne %}h &n He¥kterior

I Nl ng nlnterl r su e su stantlal y curve
sirtage oitheaxgak, of dime eorttaine and whesgie subsequpplteeihoen theramper

Af aﬁnébﬁ’éﬁ?c{ 2 fg'u%?ly offSat ith fe 8p8l 0% 1 ltep{h d&fth%rexie?%r

nterior sur sard side
surfdeesditiee ndukeddhacorithieeneck of said container; (d) a
tanperi ndi cati ng band having an interior surface, an
exterior surface, an upper edge, and
2. The assembly of claim 1, wherein the sloping teeth on the tamper-

indicating band are formed on a radially outwardly facing exterior surface of a
plurality of tabs depending downwardly from the lower edge of the tamper
indicating band, said tabs being connected to said lower edge by means of a
hinge such that the sloping teeth on outwardly facing exterior surface of the tab

can be folded into a radially inwardly facing position.

3. The assembly of claim 2, further including a connector that extends

between and connects at least two adjacent tabs.

4. The assembly of claim 3, wherein a connector extends between

each adjacent downwardly depending tab at a lowermost portion of said tabs,
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a |l ower edge, the upper edge of said tanper indicating
band attached to the | ower portion of said closure

wee@s/08abd by a plurality of rupturabl e bri dgeRCT/HR2H07/087395

said tanper-indicating band further having a plurality
of sloping teeth directed radially inwardly toward the
sloping teeth on the neck of the container; wherein at

émﬁhatowmh QI PRvardg, darBEHnelciA &&g@thér@v.maému@wageacmg
| east one tooth on the exterior surface of the neck

fie el of Breripvaedly fagihg sigrineiesthsebtedal ferm @ eeMinggus gerface
{rarBskts bRg! 'p?éHu‘cBQ ahfmgrfé\*eﬁc@ﬂ@ﬂ it léal@frét%ﬁﬁnd\béiﬁ there by

respect to the teeth on the exterior surface of
FedaiRing fthe W@m%moh@aﬂeg ban amund8e aaeh 9f the centainer !JPOH
\)ﬁoq?satl@ﬁloéur%%?ﬂtﬁ f‘otntt‘au & the tanperindicating band
on a radia outwardly facing exterior

surface of a plurality of t abs dependi ng downwar dl y
fromghe | f

said %abs T@%g&@g o? rﬂq Bvﬂg%‘?r( s:ilaa%t‘é% r{o%@arﬁa&pthe
cdntainén foges atmfnpﬂdtatanmhier shrfmneﬂlgattaskmtsharuﬁwpmdtwwm y

facjing exterior surfac f t he befolddlnto
LR SoaE 21 b PE BN g b S A TS R Y B ¥ Bring
tghth s reb\2retdining lies tammdrurd:lmsajmg bem:i meqinarthé hatk esthends
bet ween and connects acent tabs. 4.

97HaIngT %@W'n@l%'qﬁgsur ré)lnbfhﬁ PRfect or ext ends

bet ween each adj acent downwardly dependi ng tab at a
| ower post Tg}ortl on of said tabs, such that, when fol ded
Y,

i nwart| SiaFSeBRN &AL CaM o yopiek S@!Pt“l‘{e%(sba(ﬁdf‘aln@d

§FfidiBskyStb @R avl bta@ibn bh el dygirél td/orirRCattait S iridurieastithe
on the tab forma conti nuous surface that abuts and

ppgHaRle bridaes attbeCldSEfce fit agai nst said retaining
bead, thereby retaining the tanmper indicating band

aroungdl t h%@%%%er%%c{?%la%ﬁﬂt #hBRin H&@W‘ue&l@ﬁ%’éu@?oﬁ?in@r

closure fromthe c alner. 5. The assenb alrm
aontgine sepingdastt in tvaphinae %@tﬁ@e@afateldebymau ner forms
a conpl ete annul ar surface that abuts and produces an
interference fit against an upwardly facing side wall
of tHb i nvihedisgemblyiaiglaghdpivhgreireeadh satloéslobing teeth

Ecﬁﬁ@]é@s%‘gl atgﬁv\ilzoatrgg%r i ndi cati ng band around the neck

SONtal ner dpon renoving said closure fromthe
container. 6. The assenbly of claim1, wherei n sal d

T ea(9) Ee AT gL LSl b oA 8

sloping teeth.

10.  The assembly of claim 2, wherein each downwardly depending tab

on the closure bears a plurality of sloping teeth on the exterior surface thereof.

11.  The assembly of claim 1, wherein said closure comprises a distinct
side wall and top wall, and wherein the side wall comprises a groove formed in the
interior surface of said side wall for receiving a top wall comprising a disk for
sealing said opening.

12.  The assembly of claim 11, wherein said disk fits loosely in said
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rupturabl e bridges of the closure. 7. The assenbly of
claim1l1l, wherein said neck of said contai ner contains

WG L@pilsayos eeth in two or nore sets separated bRCHHPNT/087395

8. The assenbly of claim1, wherein each set of
sloping teeth conprises at least two teeth. 9. The
assenbly of claim2, wherein each tab contains at

b@asé stieMothat mman@ré@eér’rbacﬂa@ff cdh SC@ﬁﬁb\ﬁt’ﬁ’@thr@Eklﬁ%; #Hdrehl
wherei n each downwar d fﬁen ing tab on the closure

foemed by thy @'ﬁ%{?ﬂ@y‘%‘?p@”&p@ Beheeth on the exterior
surface thereof. 11. The assenbly of claim1l, wherein
said closure conprises a distinct side wall and top
wal | ,13and Awethediiort :eroyiding mtaim@ro@l@wrg@§S%m@|vmr@prlsmg

{) v e‘nf‘:'orhglﬁell I%\ﬁrﬁqg heck!'s faﬂncl’?ec‘thagmgdanslh%‘ﬁo hkadkOhn

I ng a conprisin k for sealing
gxdedorapence gubslantuaw eurysd @nbbulyaroaxm;,l sai chinfetior ahe e&henor
I [
EteE i ing oL in pPOTAL Sr il PELK RRREY AR Sl baiRl )
Ibesmmh thyeadh &) ci mkraﬁhycbftsrwlrrgrieathrtgreofedtrlaélarhywll{twajtcﬂy akd (c)
nmet.hod for

TEH Bl ool Bt g Ry B RER Shich RS B RBETRe s fog use

witlck having an interior surface, an exterior surface

oot oy Buneibesen o bab R S e e
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surface of the neck of the container.

14.  The method of claim 13, wherein the sloping teeth on the tamper-
indicating band are formed on a radially outwardly facing exterior surface of a
plurality of tabs depending downwardly from the lower edge of the tamper
indicating band, said tabs being connected to said lower edge by means of a
hinge, further comprising the step of folding said tab radially inwardly such that the
sloping teeth on the outwardly facing exterior surface of the tab become radially

inwardly facing teeth in the folded position.

15. The method of claim 14, wherein said retaining band on the

container forms a complete annular surface that abuts and produces an
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tanper-indicating band further having a plurality of
sloping teeth directed radially inwardly toward the
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| east one tooth on the tanper indicating band engages
at | east one tooth on the exterior surface of the neck

of t hg.comhairm&hod anclainh €8 aivtiersinhise glaping té&Bton the tarhger-
anfégﬁrﬁg band are formed on a radially outwardly facing exterior surface of a
plurality of tabs depending downwardly from the lower edge of the tamper
indicating band, said tabs being connected to said lower edge by means of a
hinge, further comprising the step of folding said tab radially inwardly such that the
sloping teeth on the outwardly facing exterior surface of the tab become radially

inwardly facing teeth in the folded position.

18.  The method of claim 17, wherein said retaining band on the

container forms a complete annular surface that abuts and produces an
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i ndicating band are angularly offset with respect to

the teeth on the exterior surface of the neck of the
we@omwsasaes; for use with a contai ner having a PEDKS2007/087395

said neck having an interior surface, an exterior

surface substantially curved about an axis, said

interior and exterior surfaces joining at an opening
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teeth on the tanperindicating band are forned on a
radially outwardly facing exterior surface of a
plurality of tabs dependi ng downwardly fromthe | ower
edge of the tanper indicating band, said tabs being
connected to said | ower edge by neans of a hinge,
further conprising the step of folding said tab
radially inwardly such that the sloping teeth on the
outwardly facing exterior surface of the tab becone
radially inwardly facing teeth in the fol ded position.
18. The nethod of claim 17, wherein said retaining
band on the container forns a conpl ete annul ar surface
that abuts and produces aninterference fit against an
upwardly facing side wall of the inwardly facing
sloping teeth, thereby retaining the tanper indicating
band around the neck of the container upon renoving
said closure fromthe container
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