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TAVPER | NDI CATI NG PACKAGE

Thits invention relates to tanper \8
and Summary of the lnvention CSCNPF'ﬁ“paé%"Qg‘41gt°d’fagﬁ T‘g‘&ﬂ' ers’ having
closures thereon, it has been c¢ pimfs) pr WP Lga I ng packages
wherein the tanper |nd|cat|ng b&fd Drswingishe to Fhéﬁk4osur- along the
weakened |ine provided by a pl ur3agrta soﬂctbrl qbgw (?r Epp%e‘é)f-e{ +he and

i nterengagi ng neans between the . fth that when
the closure is unthreaded fromthe contalner the band is severed ahgggc
the bridge portions to indicate that the closure has been tanpered wth.

In U S Patent No. 4,394,918 issuogpra iRdRcRreRéePacRigrUl ¥ 26, 1983, a
‘threaded closure carries a hold rTnmg that 15 joined to the bottom of the
cap skirt by a series of breakable tabs and the hold ring has an inside
dianeter that is at least equal to the outside diameter of the cap skirt.
A plurality of lock |lugs supporteHiehdtdf thexdnwentiiogl i ned Upmardly and
inwardly and are intended to hook behind a collar or mating ring on the -
cont ai ner neck to preventThig lmedt#pngrékm%épn@mgefrt éadigptingg@ackages.
cont ai ner neck when the cap is unscyewed in U S.. Patent No.
4,550, 844, having a commpre2SEIERY - 84 on, there is
di scl osed and clained an arra

" |
extends from the |ower end ¥F° qﬁaﬁbeF°P g ?8 ngﬁ 5é§§FQPé£'ﬁ%F§QS§

it has been common to provide tamper lndlcating packages wherein

~ REPLACED SHEETSl of $Ge |
igﬂlcatlng packages.
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the tamper indicating band is connected to the closure along
the weakened line provided by-a plurality'of bridges or a
scoreline and interengaging means between the band and the
container afe such that when the closure is unthreaded from the
container, the band is severed along the bridge portions to
indicate that the closure héé been tampered with.
| In U.S. Pétent No. 4,394,918 issued to Jean Grussen
on July 26, 1983, a threaded closure carries a hold ring that
is joined to the bottom of the cap skirt by a series of breakable
tabs and the hold ring has an inside diameter that is at least
equal to the outside diameter of the cap skirt. A plurality
of lock lugs supported on the ring are inclined upwardly and
inwardly and are intended to hook behind a collar or mating ring
on the container neck to prevent the hold ring from being lifted
off the container neck when the cap is unscrewed.
In U.S. Patent No. 4,550,844, having a common assignee
with the present application, there is disclosed and claimed
an arrangement wherein a continuous annular flange extends from

the lower end of the tamper indicating band and is inclined
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-2- 7 upwardly and inwardly. Such an arrangenment is effective but has

t he di sadvantage in that the continuous flange requires excessive force to
apply the closure to the container in certain extrene tol erance

condi ti ons. In an effort to reduce the force required to-apply
the closure, it has ‘heretofore been suggested in U S. Patent No. 4,653,657
that the free edge of the continuous annular flange be provided with a
plurality of segnents to facilitate ~application of the closure. '

U S. Patent NO-ug%a@@igr@?ad%ﬁ@%&ﬁ}zﬁhesHﬁﬁ' ok é‘rri’ﬁ?’ér@éritt ¥i 9f e SRAGEArARA L

ring segments on the tanper indicating -band to. define Independently
fol dable ring sR@™IHsS @¥hdvantadedlin Vet resd | tentid s cOTHRSd eted0i rarh

end of each ring segment so that the free ends of the tabs bear on the
bead or | edge exicelsisd veofibatadb. apply the clostiré e aheramrnineredn padmerdin
5,090, 788, 5,219,507, 5,310,069, 5, 370,520 and 5, 462,184 and application
Serial No. 08/ex3Zes@3toinsancescanditioedt a tanper indicating package and
a met hod and apparatus for naking the package. _ The tanper indjcating
package conprises a cont &fnadp ﬁgg?ﬁb BOnEeRUGR t Fha feTfatRAPYLeS StP apply
anmular pead o eaelie 0 Ao GothiRiche HIHS" shASHYEGE T UBSF. Bl
he container, iid a A/ {ul Cahé n:0andagl! WM thd CcdhELlddd Mndlar
" flange be provided with a plurality of segménts to facilitate
application of the closure.
U.S. Patent WNo. 4,807,771 proposes the use of a
plurality of spaced-apart ring segments on the tamper indicating
band to define independently foldable ring segments and a
plurality of resilient tabs connected to each end of each ring
segment so that the free ends of the tabs bear on the bead or
ledge of the container.
In the aforementioned patents 5,090,788, 5,219,507,
5,310,069, 5,370,520 and 5,462,184 and application Serial WNo.
08/535,803, there is disclosed a tamper indicating package and
a method and apparatus for making the package. The tamper
indicating package comprises a container having a neck with a
threaded finish, an annular bead on the neck, a plastic closure
which includes a base wall and a depending peripheral skirt
having threads interengaging the threads of the container, and
a tamper indicating band attached to the skirt by a plurality
of weakened portions defining a line of severing. An annular

flange extends axially upwardly and inwardly from the tamper

indicating band toward the base wall of the closure and comprises
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of weakened portions defining a |ine of: severing. An annular flange
extends axially upwardly and inwardly fromthe tanper indicating band
toward the base wall of the closure and conprises ' : _ -
- 3- a first continuous annul ar- flange portion connected.-to the band: by

a hinge portion and a second portion which has free ends of the segnent

portions engagi ng beneath the bead. on the container when the closure.is
t hreaded onto the container. In one form the second portion conprises a

lurality of t_portions extendi dly. and | |y, fromt "
FiTst conti nuodtLBBF T O LTP U GPABR2F of FPEh EoLSeBAC BT SR GOnprT s
second —continyous {l;ange 8?&&% ahe JLl.ange {;?tPfﬁ‘twAi@herh%%d'f%s éﬂéﬁ] of
ends so that the Seldn p%r ron extends Tnwardly at a greater angle than

the first ‘cont iﬁléogégﬁl%ag@gﬁopﬂ,rédso'%ngagin? beneathTRAE 413 Y @eLi ¥&st Hfndihe |

present invention ar provi de a tanpefr ‘1 ndicati ng package of the type

shown in the afamewnet c0Bedre PRé &iliteaddd 39Qo788e condthdl7, In BndlfHG9,
5,370,520 and 5, 462, 184 and application Serial No. 08/ 535,803 filed

Sept enber 28, 1IRH sshvend mdritd charpeprindscat phgrbhndy i sf aegmemedpd ot idres
closure by bridges fornmed by a notched knife score line, that is, by use .
of an interruptextendiing hapvaedbin apdt einwitddd efigen The ihbrdverentinuous
relates to a notched knife scored closure of the t ge di sclosed in the

af or ement i oned PqFiiGR-s HhangsPert EM h&: FHFPUhPOR AR SPY iR detrcond

e £t o R R4Rh PR g PP DB YRR 000 1
ends so that the second portion extends inwardly at a greater
angle than the first continuous flange portion.

Among the objectives of the present invention are to
provide a tamper indicating package of the type shown in the
aforementioned patents 5,090,788, 5,219,507, 5,310,069,
5,370,520 and 5,462,184 and application Serial No. 08/535,803
filed September 28, 1995 wherein the tamper indicating band is
attached to the closure by bridges formed by a notched knife
score line, that is, by use of an interruptéd knife having an
interrupted edge. The improvement relates to a notched knife
écored closure of the type disclosed in the aforementioned
patents and patent application which has and improved tamper
evidency, ease of application, and minimizes band breakage on
application by the closure applying machinery.

In accordance with the 1invention, the tamper
indicating closure has a. tamper indicating band which
circumferentially spaced recesses for receiving portions of the
segment portions during application of the closure to a

‘container. The tamper indicating band has projections on its

AN
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I n accordance with the invention, the tanper. indicating closure has a

t anper indicating band which .circunferentially spaced recesses for -
receiving portions of the segnment portions during application of the
-closure to a "container. The tanper indicating band has projections on its
- 4 - i nner surface which extend into the seats between the segment =
portions when the closure is being applied. Each projection has a length
in an axial direction and a width in a transverse direction. The upper
portion of each projection blends with <the inner surface of the tanper

i ndi cating bandnnerTBBrshde wSildH afefd Gacld Rhej eehtoNbeOMET Jthd Gagimaathe
| ower end. The sides of the slots are preferably V-shaped. Each segnent
portion  is geperalibysrwicémndel atosmesd Udi bging stpgeiigidt. (Hspdy pedjecthed ihasd
sides to define the slots. Each recess is generally conplenentary Jjn shape
to each portion dmagiticlindesn aak ipped irecihsverand st Fhdbh anday Wansverse
surface and side walls the | ower ends of which nerge wth the inn%{ .
surface of sai @iggsdePni ndiTo8t URgSBar@rtion of -eagh projection blends wita

e o L on ok e BB Mitace of tne tfupdr ' TafildAHIPALY. © BH2' AN
surfaée of each projection convergeuzgward-tﬁe lower end. The
sides of the slots are.preferably‘Veshaped. Bach segment portioa
is generally rectangular including a straight upper edge inclined
sides to define the slots. Each recess is generally complementary
in shape to each pqrtion and includes an upper transverse surface

and a base surface and side walls the lower ends of which merge

with the inner surface of said tamper indicating band.
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enmbodyi ng the invention. | Fig. 2 is a vertical sectional view of

t he package shown in Fig. 1. -+ Fig. 3 is a fragnmentary sectiona
vi ew of the package. on an enl arged scale. Fig. 4is a
fragmentary sectional view on an enlarged scale of a portion of the-

cl osure. Fig. 5is a fragnentary secti.onal view show ng the
application of the closure to. the container. -Fig. 6is a
sectional view of the closure as it is nol ded. : Fig. 7is a

fragnentary el evati onal view of a ggrt'on of the closure shown in Fig. 6.
Fig. 8Ais a fragmentary sectioRSﬁ—v#%tﬁ%#&$£+3§ﬁﬁ¥5?5#2950aIe of a portion
of the.closure shown in Eig. P.; £ Lg. i r fALY, .«
sectional view on an enla#ged. sca erggmgnB%#ff%%ggfgfﬁgac?ggﬁ?gggh%ﬁﬁF??$
Fig. 8A  after didbodi@ngbeae fiagardid®.its final configuration

Fi-gs. 9-14 are partly 3

of the flange fromthe agigol dedspesivdraicallo skheibhaal vPe&i bEObhé Npackage

cl osur.e. Fig. 15 is a schematic diagramof the inversion of the
flange on the tsmwer iondilgat tmg band of the closure. - Figs. 16-18
are sectional views of portions of a nodified closure. - 6 - '

Fig. 3 is a fragmentary sectional view of the package
on an enlarged scale.

Fig. 4 is a fragmentary sectional view on an_enlarged'
scale of a portion of the closure.

Fig. 5 is a fragmentary sectional view showing the
application of the closufe to the container. |

Fig. 6 is a sectional view of the closure as it is
molded. |

Fig. 7 is a fragmentary elevational view of a portion
of the closure shown in Fig. 6.

Fig. 8A.is_a fragmentary sectional view on an enlarged
scale of a portion of the closure shown in Fig. 9.

Fig. 8B is a fragmentary sectional view on an enlarged
scale of a portion of the closure shown in Fig. 8A, after it
has been formed to its final configuration.

Figs. 9-14 are partly diagrammatical sectional viesws
showing the inversion of the flange from the as-molded position
to the final position in closure.

Fig. 15 is a schematic diagram of the inversion of
the flange on\}he tamper indicating band of the closure.

Figs; 1l6-18 are'séctional views of portions of a

modified closure.
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Figs. 19-21 are sectional views of portions of another nodified closure.
Fi:g. 22 is a sectional viewsimlar to Fig. 3 showing the relative
position of the container and closure during renmoval . of the-closure.

Fig. 23 is a fragnentary sectional view of a nodified formof closure in
posi tion on a contai ner. - Fig. 24 is a-sectional view of the
container and closure shown in Fig. 23 during renoval of the closure.’ _
Fig. 25Ais a fragnentary sectional view of the closure shown in-Figs. 23
and 24 as it is nol ded. Fig..25B is nt ar. ctd qnal, vi ew
of the closure shown i n C‘E glgzgkaa%? %?cé ?asl P\'alg egﬁ %r“xr{rg § éé af‘gLFrﬁal
configuration. pogified clodudk. 26 is a sectional view of another nDdlfled

form of closure as it is nol ded. ' Fig 27 is a fragnentary .
sectional view showi ng téwgy. 20l 05 @e2h@WRal Ny Fi@-sidd 18kt €6 Figl s fs,ﬁweqlg
and applied to a container. Fig. 28 is a fragnentary

sectional vi ewséawilag itleepos ot DRUBE tfe Ebfta 2heARnidiclcs el dgr i eevadval
Fig. 29 is a fragnmentary sectional viewsimlar to Fig. 8B of a nodified

form of closurefiphecelrsiiee wWith the  invention. Fig. 30 is
an enl arged fragnentary sectlonal vi ew of a portion of the closure shown
in Fig. 29. - 7 -Fig. 23 is a fragmentary sectional view of a modified

form of closure in position'on a container.

Fig. 24 is a sectional view of the container and
closure shown in Fig. 23 during removal of the closure.

Fig. 25A'is a fragmentar.y sectional view of the closure
shown in Figs. 23 and 24 as it is molded.

Fig. 25B is a fragmentary sectional view of thé closure
shown in Fig. 25A after it is has been formed to its €final
configuration.

Fig. 26 is a sectional view of another modified form
of closure as it is molded.

Fig 27 is a fragmentary sectional view showing the
closure shown in Fig. 26 after it is formed and applied to a
éontainer.

Fig. 28 is a fragmentary sectional view showing the
closure of Fig. 26 as it is being removed.

Fig. 29 is a fragmentary sectional view similar to
Fig. 8B of a modified form of closure in accordance with the
invention.

Fig. 30 is an enlarged fragmentary sectional view of

a portion of the closure shown in Fig. 29.
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Fig. 31 is a fragmentary view taken afong the line 31- 31 in Fig. 30.

Fkg. 32 is a viewsimlar to Fig. 31 taken along the line 32-32 in-Fig.
31, showi ng the closure after being nol ded. : Fig. 33.is a _
fragnmentary sectional viewsinmlar to  Fig. 30 show ng the ¢l osure being
applied to a container. ' ~ Fig. 34 is a fragnentary sectional view
show ng the closure during renmoval from a container. '

- 8- Description of the Preferred Enbodi nent

Referring to Fig. 1, the gr . Lndi.catin ck nbodyi n e jnvention
conprises a container SOF%(Zirlri%ﬁgl%naf iL%?éh'ggg?’z&i}%@’S&gﬁ%@ a>a&ocr%ot's:t‘t}?é’Efbe.- r}tl"
The -cl osure 323hsigo§g§g 94, thernoplastic material such as pol ypropyl ene
or polyethylene which”is nolded as a single unit and conprises a generally
disc shaped top or baserigl 383 swat hiawCyldiny+ c) rdgpendi fgkSkiditong the
portion 34 (Fig. 2). A tanper indicating band 35 which is generally
cylindrical isldoangdzta2 iro Rike péri phewahg skhe tcldbure afiteeakeiwy rdlded.
defined by bridges or .scored portions of the skirt 34, herein shown as an
interrupted scoreline 36F194 nddringagf rRpnenteads SBE109ed arievpradviided 6o
the closure and, neck and cooperate to apply and hold_the closure in
position on tAé9conP aPReYioThen MitiWrér P33 ngnePaléed ake hRHra inesd 37.

Referring to Figs. 2, 3,_and ,..an annular flange 40 is connegted to the
i nner surface of the tan%é?'iﬁgiﬁﬁffﬁgaﬁgﬁ&tary Ectlonal FPAPGHGing’ tha

closure during removal from a container.
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by an integral hinge portion 41 that is spaced so that it extends radially
innardly of the inner surface of the tanper indicating band 35 and the
fl ange 40 extends upwardly and inwardly toward the base wall of the.
closure. The flange 40 includes a first continuous annul ar flange portion
42 that extends fromhinge portion 41 at a slight angle radially inwardly
before the closure is applied to the container. The flange 40 further
i ncludes a second portion in the formof a plurality of integral -
circunferentially spaced segnent portlons 43 extendlng fromthe free edge
of the first continuous ziziaaial e fE g Emk iepent at X
internediate its ends so tEat fhe free end

of
-9- the segment portiBﬁ eﬁélﬁitﬁﬁthi dlF?%rEﬁTpﬁﬁdlEﬁtﬁﬁ%ﬁ“iﬂﬂﬁQ§a93

with the axis t he flrst cont i nyous port n .4
of the annul ar %‘Faﬁg 18y he aﬁgb A FIPANgE pdr19o r?mfff ?‘ﬂus Had r?mrlst
pivot or hinge 'i:elrf'%td&\/e?]:[ oawe aDdedRe G.OUGRLDI BYBSRPLE O 141 f%rfg\ NG
segnent portions 43 have a second hinge with respect to the remain :
flange 40 at XtheFh8plhksicCRAt:PUPUSsEERNGE patyb@@%fl r@(t&n%l@y@@{j%n@
a very small acute angle with respect to the band 35 so that

substantial | y waithcas melfded alshe simgly enis apgl cedpt Dsddha gemétal_r_rprdlsc
The wi dth of each segnent portion 43 is at |east several times greater
than the thi ckBéggedt tppsosnpdservaklosi3 widdt imogylThdrieghedeprputinorakiate

general ly rectangular and closely spaced apart, by narrow sl ots S such that
the segnent tion 34 (Figqg. . tamper indicating band 35 which is

generally cylindrical is connected to the pefipheral skirt 34 by
a weakened line defined By bridges or scored portions of the
skirt 34, herein shown as an interrupted scoreline 36.
Interengaging threads 32a, 3la are provided on the closure and
neck and cooperate to apply and hold the closure in position on
the container. The container 30 includes an annular bead-37.

Referring to Figs. 2, 3, and 8B, an annular flange 40
is connected to the inner surface of the tamper indicating band
by an integral hinge portion 41 that is spaced so that it extends
‘radially inwardly of the inner surface of the tamper indicating
band 35 and the flange 40 extends upwardly and inwardly toward
the base wall of the closure. The flange 40 includes a first
continuous annular flange portion 42 that extends from hinge
portion 41 at a slight angle radially inwardly before the closure
is applied to the container. The flange 40 further includes a
second portion in the form of a plurality of integral
circumferentially spaced segment portions 43 extending from the
free edge of the first continuous flange portion 42. The flange

40 is bent at X intermediate its ends so that the free ends of
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porti‘ons conprise the major portion of the second portion. The -nunber of
segnent portions 43 is preferably twelve but nay be as few as tw. The
"slots S preferably extend fromthe free edge of the segnents beyond the
bend line X so that the length of the segment portions 43 is greater than
the corresponding length of flange portioon 42. Satisfactory results have
been achi eved where segnent portions 43 of the flange 40 conprise about
60% of the flange 40 while the flange.portion 42 conprises about 40%
However, the length of the slots ' ential that the

\ g ng% va{¥. It is ﬁgﬁ & Lt .
conti nuous fl an"_d?ae ﬁ&ﬂf“ﬁ&ﬁ AP HLE a°suff ot @t agrnt SFoh gl PERGER" s ¢ Hat
the flange 40 Wﬁ%ébga@PEQi%n%%rggg’cT%&QPgtthgﬁﬁghg(¥¥Ps@gcgﬂgiﬁﬂégggflg§§e

herei nafter descri

‘As shown in Fi 903:%1&41@@--5@%@ Qmﬁaﬁ%lia%g@p@ue@bhteoanea@pa@'qritaat;eeéo%@ion

‘the continuous Tlange portion 42 first engdges the annular bead 37 on the

contai ner 30 angh ftexesnhdeaf lrarge p4QotuUivkarginge DatGvapRld cafd Whnd hss
first continuous portion flexes radially outwardly and the free ends of
segment porti onshreilymayi srentmmdt ildee 4Inrerd stird assymefntbgod tions Rl thwere a
threading of the closure on the contai ner causes segnent portions 43 to
flex radially i$eeam \ingecatiftht Kespbeall 87 bite trrmxindexi 98r £3ongeFty. a)X.
When the closure is gﬁglied; the first continuous

flange portion 42 is
substantial |y vEMiEhlsantP?hdyuse RAT ettt Wdﬁnsa’ﬂ‘?lgﬂga?gte a
:Eg QFSEUSL hﬂﬁg%%?%%%gﬁéé#ﬁHé@Nangfgdw§zh respect to éﬁé %%%dbggnsgoyﬁgttﬁ@t
is substantially vertical before the closure is applied to the
container.

The width of each ségment portion 43 is at least
several times greater than the thickness at its smaller cross
section. The segment portions are generally rectangular and
closely spaced apart by narrow slots S such that the segment
portions comprise the major portion of the second portion. The
number of segment portions 43 is preferably twelve but may be
as few as two. The slots S preferably extend from the free edge
of the segments beyond the bend line X so that the length of
the segment portions 43 is greater than the corresponding length

i of flange portion 42, Satisfactory resiults have been achieved
where segment portions 43 of the flange 40 compfise about 60%
of the flange 40 while the flange portion 42 comprises about
40%. However, the length of the slots may vary. It is essential
that the continuous flange portion 42 have a sufficient dimension
or length so that the flange 40 will remain inverted, without

heat forming and curing, as hereinafter described.
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of the tanper indicating package requires a substantially |ower - _
application force in applying the closure and yet effectively provides

the desired tanper indicating protection. It is believed that the-
consi derabl e reduction in application force to pass over the bead on the
container is achieved by reducing the hoop strength of the flange 40
toward its extremty. It 1is preferred that the bend in the flange 40 be
at or near the juncture of the segnent portions 43 with the flange portion

42. In such an arrangengnt se nt lons 43.are_at thICk es
the bend line X such thgﬁgtﬁgébgre A% P %%H % pr Qfﬁa?e? FBRT ﬁ?n%e

ine X A radigld LoaubtRed J10F €Re0od iR ddils Eangél;P%ﬁ:qwmﬁ RU ORFa s

will first cause bending at t he second hi nge |iné d thus allow eas
defl ection of tiwe segiERr YRAEt 3gNsn48nef cdiea fdanu®m 40a EthQBYtﬁédﬂPéﬁ§h
application - -11- force. Wiere the length of the slots Sis

such that the b@is@lxt&varﬁﬂig s|tntrs igsappl beaeitbmt & hichéibsuddritimuwéuangot hicon
free ends of the segnent portions 43, the segnent portions 43 may flex
adj acent the baSke%ss rpdis) ¥ soutiaralar aad the fregnends pof tSegment portions

As shown in Fig, 22, when the clgsure is rotated to reane t he cl osure :
fromthe contai %r‘“ayt RETFRER EWydsneF & of 2R Givs 4§Ué'rﬁﬁ’§§et’t‘ﬁ%a%’e%

37. Co d f h | 3 h 4
2l ong the Iine & At kel B8 Banerbeaifel HA%Rs SropedloRgEhints vl ko
the inner incléned Si4if86¢ QBWQ@HQy%ené:Mﬁ hele HRLAL BN £aURLIHRG 1 RBR0

to be severed along the scoreline.
(Fig. 3). When the closure is applied, the first continuous

flange portion 42 is substantially vertical and the free edges
of segment portions 43 engage the neck of the container below
bead 37.

It-has been found that the élosure which forms part
of the tamper indicating package requires a substantially lower
application force in applying the closure and yet effectively
provides the desired tamper indicating protection. It is
believed that the considerable reduction in application force
to pass over the bead on the container is achieved by reducing
the hoop strength of the flange 40 toward its extremity. It
is preferred that the bend in the flange 40 be at or near the
juncture of the segment portions 43 with the flange portion 42.
In such an arrangement, the segment portions 43 are at a thickness
at the bend line X such that they are able to bend approximately
along hinge line X. A radially outward force on the tiés of
the segment portions 43 will first cause bending at the second
hinge line X and thus allow easier deflection of the segment

portions 43 of the flange 40, thereby reducing application

-10- Sheet Hai|1|3||e|eln||rilaced




Al t hough the closure could, by conplex nolding apparatus, be nmade to the
final configuration as shown in Fig. " 4, it is preferred that the closure
be made with the flange 40 extending radially and inwardly and axially
outwardly away from the base wall of the closure. Accordingly, as shown in
Figs. 6 and 7, the closure 32 is preferably nolded by injection nolding

or conpression nolding with the annular flange portion 42 and segnents
extending radially dowmwardly and inwardly relative to the base wall 33 of

t he cl 32 with th nul fl d . bei f b :
T aned wi theortotk napSPRdE LepaBirer 3G, ST o ShARPLAL Fihbse: oty

hi ti >t i 42 1.0t b 3

el udoe. o s SR Ll 9at DEn BRI g R RARS RTaRE G 1R RRES 3
fromthe inner 4 f 36gnghe D3BEL 808N 3| NAndTeLg8RA LT BRI BHs 248 Ady Aclex

strai ght upper surface on the annul ar (Iange portion 42 and segnent

portions. The ddysfertiithaceady oH thhesPiiIkdat define the segmentlportions.
flange 40 is at an angle to the upper surface so that the flange 40
becomes increasingly thi Gdeeshognaid Fhe.f22e eneh te dlosmre der ratetdd ob
the hinge 41 is generally horizontal connected by small arc.to the
i nterior surface®iva lfdepelephes dirogkthe container, thaffirge pdgas vf segneet
configuration shown in Fi t he flange 40 can be defornmed to provide

the flange por_t?%t’ﬂ‘sat“qée‘g‘i%%‘? ah?¢ aPegdverti catonitedantP it ieiim 2o Fogm
(e en X | ek degd e (e, Rt gl INEELEDh A55RLIERE°LIAL N VEhL-

bring the segment portions 43 into engagement with the inner
inclined surface of band 35. Fufther.rotation causes the band
to be severed along the scoreline.

Although the closure could, by complex molding
appératus, be made to the Eiﬁal configuration as shown in Fig.
4, it is preferred that the closure be made with the flange 40
extending radially and inwardly and axially outwardly away from
the base wall of the closure. Accordingly, as shown in Figs. 6
and 7, the closure 32 is preferably molded by injection molding
or compression molding with the annular flange portion 42 and
segments extending radially downwardly and inwardly relative
to the base wall 33 of the closure 32 with the annular flange
and segments being preferably aligned with one another. More
specifically, as shown in Fig. 7, the first hinge portion- 4l
connecting the annular flange portion 42 to the band 35 includes
an upper inclined surface 45 that extends downwardly and iawardly
from the inner surface of band 35 and that merges through an arc
to a straight upper.surface on the annular flange portion 42

and segment portions. The lower surface 47 of the annular
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of the inversion process, the continuous flange portion 42 can be deforned
sp that it is substantlally vertical and the bend X can be sinultaneously
formed during the inversion. Mre specifically, by proper control of .
the inversion, the elastic |imt of the flange portion 42 can be exceeded
to decrease the angle which the flange portion 42 forms with the axis of
the closure and the elastic limt of the flange at the line X can be
exceeded to formthe bend desired. _ I't has been found that the

i nversi on of the annul ar flange paortion 42 and segnent portjons 43 to form

the separate d&ngdusr*9 el%anF oﬁ%fﬁ“@bt?ef—ﬁe‘é?ﬁ t%?&eénﬂﬁl:g?c? Isé“nfjﬁaﬁo??? 98¢

th t t 43 f hj d b | d

Such as Shown' R RGeSy, idtiarisghy! rBEEREY [ To e PRabPRE St Toue
teri - oat | d _of

conterT 0 co%e el 1es LORRLIGBhamLct Lo looMLpciie o

and a | ateral | ¥ gl 'megrenvsrEwgln@épw:de;uéf%&eh%tf engaggﬁljgm@:ﬁem&tt
pOI’tI ons to invért the

segnment portions and theAﬂBébllﬁdSrtillrﬁj’lg:@ RBEt EOME i S friemeBhbyn dvesmgbe&t.
The successive steps during the inversion are showmm in Figs. 9-14 and

i ncl ude the foltdbewhgnge 40 can be daﬁorm&’ﬂetq:pgguiéeitgueam/ang@dmrmi@nt #2 at
tooling nest radially with respect to a nachine, and is approxinmately
| ocated on cerit-éubsFagsiphlEr t’?ﬁ'@lﬁﬁhd?%‘ﬂlm andh AR et I\ﬁIO e taEngd X

time be rOtatlg.d @hggdggetéian;eib may bse %%Q e C?ﬁ'aé%ordance with well-

known techniques. However, it has been found by proper control
of the inversion process, the continuous flange portion 42 can
be deformed so that it is substantially vertical and the bend X
can be simultaneously formed during the inversion. More
specifically, by proper control of the inversion, the elastic
limit of the flange portion 42 can be exceeded to decrease the
angle which the flange portion 42 forms with the axis of the
closure and the elastic limit of the flange at the line X can
be exceeded to form the bend desired.

It has been found that the inversion of the annular
flange portion 42 and segment portions 43 to form the sebarate
angular relationship between the annular flange portion and the
segment portion 43 is preferably achieved by a plunger or mandrel
M such as shown in Figs. 9-14 and comprises a free end having a
cap centering cone 50, a thread location diameter for engaging
the diameter of the threads of the closure, a first inclined
portion, a pilot diameter 52 and a laterally inclined inverting

shoulder 53 that engages the segment portions to invert the
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oper ati on. b) Rel ative axi al novenent takes place between the
closure 32 and the nmandrel M by cam actuation of the respective tooling
(top and botton). O The ‘rel ative advance of the nmandrel Mto
the closure 32 initially engages the. segnent portions 43 of the 'closure
agai nst the cap centering cone 50 (Fig. 9). This action centers the
closure 32 under the mandrel M by displacing the cl osure sideways as
necessary to correct n1saI|gnnent As the above relative
novemnent contlnues rtlons 43 e the thread | ocation

t
di ameter 51, ana® r%% ??5%¥$§§q¥ﬁp Qﬁe?ﬂﬁ@ﬁaﬁagg?%%%r?oﬁF*Qﬂ%ﬂﬁ oR&IFSRBEL¥n

to the closurg.glfi §&§|red such that when the segnent portions 43 reach
the pilot dianeter 525"t he closure is either at or close - to the rotational

'speed of the mandrel (Fithe ldccessive steps€iurid§ the §ﬁﬂﬂ§ﬂkﬂp%&t-gqgwﬂ3
engage the pilot dianmeter 52, they engage with nbre interference, and th

is critical fon vhys. i9ver simh imetldd. thee fb0Dpwshgengt hs of the flange
portion 42 and segnment portions 43 direct the free ends

- 14- of the segnment brt iTres Adsuwrwarics tadvyameedr élnthd tdred Hooldngnaase
that they do not slip over the inverting shoulder 53 (Fig. 11). Further,
this int erfereﬁf‘,@l*b%gﬁ(ll'*b}éé1 FespeRt toor MAdHMe dandds P@Pfﬁél%‘iﬁly flocated
desired, and for this rq?son I, t |s?8£eferred that_the rel atiyve axi al

moverent is i nPBuEFTERE Thidg LPRRTELI SdEL Hat ThHemeadel hnay Gt FBis
relative rOtatE9H3|cﬂpvng§ging in order tq effect a subsequent scoring

operation.

b) Relative axial movement takes place between the
closure 32 and the mandrel M by cam actuation of the respective
tooling (top and bottom).

c) The relative advance of the mandrel M to the
closure 32 initially engages the segment portions 43 of the
closure against the cap centering cone 50 (Fig. 9). This action
centers the closure 32 under the mandrel M by displacing the
closure sideways as necessary to corréct'misalignment.

4d) As the above relative movement continues, the
segment portions 43 engage the thread location diameter 51, and
the friction therebetween may impart a rotational motion to the
closure, if desired, such that when the segment portions 43
reach the pilot diameter 52, the closure is either at or close
to the rotational speed of the mandrel (Fig. 10).

e) As the segment portions 43 engage the pilot
diameter 52, they engage with more interference, and this is
critical for this inversion method. The hoop strengths of the

flange portion 42 and segment portions 43 direct the free ends
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between the closure and the inversion shoul der at the tine of inversion.
This reduces the possibility of scuffing of the tips of the segnment

~portions. . _ It is desirable at this time.that. the thread |ocation
di aneter 51 of the mandrel engage the closure threads to hol.d the closure
32 in firmconcentric relationship to the mandrel M R Furt her,

rel ative axial nmovenent of the mandrel M with respect to the |ower tooling
(and. cl osure) causes. the flange 40 to be folded downwardly, and initially

(0 e pontel nede bLN Bl SOPY g PSS HEbIeED LI gf AlauRgrefludle

r
mand_rel and t he banc ~causes a _ben _ i g roure
section of the d]AngGe¢0ao 4t GERLELVAF &HU S RRAGIAG BRYIIEer I3 (BEg, 11).
direction downward toward the top 33 of the (upside down) cIosure-?Flg.
12).  Fubih®raCtthan dettkiciéesnceherebydtbe thenréngra€d t Doha PassiRke
along the flange toward its tip, and toward successively increasing :

t hi ckness of sdgmertte poagi ohs d8sifedy 48).fdt soie reosont in idi srefanesys,
t he band is expanded such that the segnent portions 43 are-inverted by the
axi al novenent ©at Hhergedasive Ergaligpvement is in dwell at this time to

- 15- Thi ?léactj on initially induces a stress in the_segnent

at the bend Li f@XTSwiPef E485Rs'% T hen &Rt "BefRl # Lt otk gaal AoTeRentd

D st o RN cagapeerang, e, SRS b BUR RS oo

14)1 inversion. This reduces the possibility of scuffing of the
tips of the segment portions.

It is desirable at this time that the thread location
diameter 51 of the mandrel engage the closure threads to hold
the closure 32 in firm concentric relationship to the mandrel M.

Further, relative axial movement of the mandrsl M
with respect to the lower tooling (and closure) causes the
flange 40 to be folded downwardly, and initially to be contained
within the annular space between the pilot diameter of the
mandrel and the band 35 (Fig. 11). This causes a bending within
the section of the flange 40, ﬁhe center of this bending moving
in the direction downward toward the top 33 of the (upside down)
closure (Fig. 12).

This action continues, whereby the bending action
passes along the.flange toward its tip, and toward successively
increasing ;hickness of segment portions 43 (Fig. 13). At some
point in this process, the band is expanded such that the segment
portions 43 are inverted by the axial movement of the mandrel

(Fig. 13).
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Thi s"'acti on causes the continuous annular flange 42 {to be noved such that -
the flange portion 42 exceeds the elastic limt at the hinge 41 so that it
‘remains in a substantially vertical position in the final closure after
the closure is renmoved fromthe mandrel. This further reduces the
interference of the hinge over the tanper bead of the container to which
it 1s applied. - During wthdrawal of the mandrel, the closure 32
is renoved by a fixed stripper (-not shown) which engages the rim of the
closure 32, and extends at least ,180[err] .around the  circunference

of the closure (not illulPiftashion initially RpduGRs AREISRRAR FB%I%%&‘““"—

descri bed thus ha ffect formn

portion 42 bacl?"tg\?ﬁv%eﬁelma géur ‘Ei%ﬁaﬂ%s a per’gagenl%e(bt?)ng‘ 9 ;' Ef]‘taﬁ1

bend X to creaty Qoggrgagﬁgtlpgpgg oé(lﬁg|é% Wdtihe segment portlons 43 to
ng

project radially inwardly to a greater e than the first continuous

flange portion 42. As thel hahasebegna fhoHRdes hatirghde) tHwedidQ@drn sthe
manner descri bed above, the flange 40 is in stable condition and this has

been achi eved walskedt thbeugrcessidyandtdreaif nhe first hiadé-41 (Fig. 14).

In the formof closure shown in Figs. 16-18, the flange 40a has segment

portions 43 with raised PBbisi anti®0 cdUARF qaacnaa%uauoeagennhtazxﬁlange 42

posi ti oned adj%&?%é égﬁéé'gr?h §g£26¥§2 flange portion 42 exceeds the elastic
limit at the hinge 41 so that it remains in a substantially
vertical position in the final closure after the closure is
removed £rom the mandrel. This further reduces the interference
of the hinge over the tamper bead of the container to which it
is applied.

During withdrawal of the mandrel, the closure 32 is
removed by a fixed stripper (not shown) which engages the rim
of the closure 32, and extends at least 180° around the
circumference of the closure (not illustrated).

The plunge invert tooling described thus has two major
effects:

(a) Deforming the flange portion 42 back toward the
closure wall 35. |

(b) Forming the bend X to create a permanent bend,
to allow the segment portions 43 to project radially inwardly to
a greater angle than the first continuous flange portion 42.

It has been found that after inversion in the manner

described above, the flange 40 is in stable condition and this

has been achieved without the necessity of heating.
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of the flange 40a when the flange 40a‘is inverted. Such a thickening of
t-he side edges provides rigidity to each segnent portion 43a in an axial
~direction while permtting circum ferential flexing of each segnent

;portion 43a so that it may tend to -conformwi th the finish. In
‘the formshown in Figs. 19-21, araised rib 61 on the flange 40b perforns
a simlar function. In the formof closure shown in Figs. 23,

24, 25A and 25B, the second portion 43a conprises a second continuous
flange portion which is _connected to continuous flange portion 42 and -
extends at a greater angi® tHier fdm of nchPfust hehovespactfdgs -t Hédi8asurhe

is simlar, is de in_the sane manner, and functions, in the sane ner.
In the nodified 198 803 14k GFETERBYRCE HE P43 WEED T34 seflRoT bty 80 &long

denti oal Lo halo,Sun, T BFLOR o25BR A0t ARSKGHRLLAE, (RE POV LAl

circunferentiafﬁy spaced axrally ng projections 5

surface of the 5 e j | tped c 5, ; | ectd, QRS .
&afﬁﬁé”e Esl[%r?dgé’ addewhee! LRE f_g?f’]&% ;Eoﬁt is ihRRrREEL eClg M 2

are aligned with t S and have a wi sli-ghtly less than the wi dt
of the slots. TEdendhy 6f the 13 eahke8NsradiddwWididildydso eddh agshmdht S

such that | ower edges of the projections are not engaged by the second

portion of the ddwrigm 443a nanelap, ddiml skiprertiguorthidies @&rmitting circum-—

- 17- : When the closure is applied to the container, the

proj ections furfatemtitad ddeginganpfappehpesInent appetion t49a o that it may
tend to conform with the finish.

Ih the form shown in Figs. 19-21, a raised rib 6l on
thé flange 40b performs a simil;r function.

In the form of closure shown in Figs. 23, 24, 25A and
25B, the second portion 43a comprises a second continuous flange
portion which is connected to continuous flange portion 42 and
extends at a greater angle therefrom. 1In all other respects,
the closure is similar, is made in the same manner, and functions
in the same manner.

In the modified form of closure shown in Figs. 26-
28, the closure is identical to that shown in Figs. 2-83 and
8B except for the provision of circumferentially spaced axially
extending projections 50 on the inner surface of the band 35
above the inclined surface 45. The projections are aligned
with the slots S and have a width slightly less than the width
of the slots. The length of the projectiéns as shown in Figs.
27 and 28 is such that lower edges of the projections are not

engaged by the second portion of the flange 40, namely, the

segment portions 43.

This Sheet Has Been Replaced

ae AT



tanper indi cati ng band by hooki-ng a tool on the segnent portions 43.

The af orenenti oned construction is substantially disclosed in the

af orementi oned patents 5,090, 788, 5,219, 507, 5,310,069, 5,370,520 and
5,462,184. . . . ' A nodified formof plastic closure is shown in Figs.
29-34. This formis substantially the sane as that shown in. Figs. 1-8B.
The tanper indicating band 35 i.s provided with circunferentially spaced
axially extending recesses 60 which face radially inwardly on the inside
surface 61. Each recess 60 .on the_tanper .indicating band 35 hgs .a
general |y rectangul ar cFBe8 &£BEt C6RSPREI ddi AP e&pvﬁe?r a’ﬂ'&? a%?al’atcﬂh’\ﬁé_r'dlrﬁle
inclined surface .63 and a.radial surface 62. The axi bei ght $ash
recess 60 is Iéasrsojtet‘_ra‘ﬁof’ﬁefg&?g °f eﬁ%tcﬁg%pgae{’ghggetg'ﬁlg% 2l§ 6% P%} ange 4t(31eof
band 35. The axigl el ght -y g o3k aede mdoki8Ss o1l 8n HRALREmERRNE A ons
axi al hei ght o;gata‘{‘?éa segé'nia%ét{m%%&an ?ﬁ% ci rcgn?e-rential W dt% of g‘%ch S
greater than thg circunferential ~w dth of each segment 43 such that the
recesses 60 and segnments 43 are generally conplenmentary. As a result,
when the closure is appithed &fomereartiizinee , canpartcoioreadls seghenndimlly

extends into the adjacent recess 60 during application of the closure to
a contai ner as &rmdrosied Ringth@83aforementioned rpateandisddn880w/ 8B, ahot her507,

aspect of the invention, circunferentiall¥%spaced rai sed axial ribs or

proj ections 64 5ad H68vi Ged78n>2Rhe2Pths? vr§%ce 62 of the band 35

bet ween A modified form of plasEi%8ciosure is shown in Figs.
29-34.  This form is substantially Ehe same as that shown in
Figs. 1-8B. The tamper indicating bahd 35 is provided with
circumferentially spaced axially extending recesses 60 which
face radially inwardly on the inside surface 61l. Each recess 60
on the tamper indicating band 35 has a generally rectangular
cross section including an upwardly and outwardly inclined
surface 63 and a radial surface 62. The axial height of each
recess 60 is less than the axial length of each segment 43 on
flange 40 of band 35. The axial height width of each recess 60
is greater than the axial height of the segment 43 and the
circumferential width of each is greater than the circumferential
width of each segment 43 such that the recesses 60 and segments
43 are generally complementary. As a result, wheg the closure
is applied to a container, a part of each segment 43 extends
into the adjacent recess 60 during application of the closure to
a container as shown in Fig. 33.
In accordance with another aspect of the inveation,
circumferentially spaced raised axial ribs or projections 64

are provided on the inside surface 62 of the band 35 between
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recesses 60. The upper end of each projection 64 is rounded. Each

pr.oj ection 64 extends . axially and is generally triangular conformng to -
thée configuration of the slots between segnments 43. Referring to Fig. 34,
when the.closure is being removed, the projections 64 project through the
‘sl ot's between segnents 43 and engage the annul ar bead 37 on the contai ner
during renoval. The projections assist in centering the . closure and

mai nt ai ni ng the band 35 nore concentric to the finish to avoid tiring or
inverting actic f e -hand j sult. if. .the.band,35_ i s oned
to nove | ater alqi%f%gfste?hglaf'i n;rg‘%%br%g g‘gér]ocj;tgc%%ln ;gzi’egrslgﬁprgév?ﬁe‘ogrlfi‘#
addi tional strefg gr@jLBeiBangs Ikt e A% iL2E9SsRe 1 éﬂé%alIQGtPYE%éyﬂat
wei ght of a closure.with recesses 60 and projections 64 renains, hovever,
substantial ly ddwfcatBgasoCkhsueend §iutidecESIRe aNALRr BpeRbeéONSegment s
It can thus be seen that there has been provided a .tanper indicating
package with ati.npRefedringatgefint 34y whent artengdgisnget he bebdsyir ecwatdd,
the container so that when the «closure is renoved the tanper indicating
band remai ns orfieh@raesttdioner 64naBe ieTt t Her iads ihe cantBebrbuges ysegidited

to the container; and wherein_.the tanmper indjcatin ackage effectivel
mnimzed tar’rpe%’ n%r}g' engage the annular beaA ?.7 o) pthe -gor;tiagi.qer %ﬁi{ﬂqs

Fnggg?iL;:ClOgTﬁQ?zg%ﬁprFgfngrbjections assisé“in centering éhéanggure and
maintaining the band 35 more concentric to the finish to avoid
tiring or inverting action §f the band 35 which can result if
the band 35 is allowed to move laterally of the finish. The
projections 64 also provide additional strength to the band 35
having recesses therein. The overall weight of a closure with
recesses 60 and projections 64 remains, however, substantially
the same as closure without recesses and projections.

It can thus be seen that there has been provided a
tamper indicating package with an improved arrangement for
interengaging the closure with the container so that when the
closure is removed the tamper indicating band remains on the
container; wherein the closure can be readily applied to the

container; and wherein the tamper indicating package effectivaly

minimized tampering.
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peri pheral skirt (34) having threads al mlllm“ ngage threads of a
‘cont ai ner, ' a tanper indicati nbEkiandR(E88 hed to said skirt
'by one or -nore weakened portions (36) defihing a |line of severing, and

an annul ar flange (40) extending axially upwardly and - inwardly from said

t anper indi cat WhatbdsdCleimed Taid base wall of the closure, _ _
said flange (40) conmprising a first continuous annular flange portion (42)
connected to the inner surface of said .tanmper indicating band by a hinge
(41) spaced radially inwardly fromsaid inper surface of said band,

said flange being bent internmediate its ends-such that a second portion
(43) extends inwardly at_, a_greater. le. to.the axis of .sa.d closure than
said first portion beingAaag%F%% K?%ﬂgﬁﬁﬁﬁﬁ(ﬂéhégfhcgmgééaﬁé% a contai ner.
sai d second portion (43) ,COMALk$ENG1BsAkYr 31355Y Wi crCi fedHhekett iBldy way1
spaced segnents separateg By narrow slots extendi ng upwardly and |nmar&1y
fromthe conti nuaysahd AN@Epending periphSahtl Nt ( 39) nAavhgdna Pladr add dtedf
circunferentially spaced recesses (68) constructed and arranged such that
when the cl osure iintelrengggapphresds oo £ordreiaierer,a part of each segnent
extends into the adjacent recess. ‘ - 20- :

2. The t anper ai hanpar i nd idagsinge basd (3FP hatachied polsaid skirt

by one or more weakened portions (36) defining a line of severing,

a plastic closure (32) which includes a base wal | ﬁﬁi& and a dependi ng

and

an annular flange (40) extending axially upwardly and
inwardly from said tamper indicating band toward said base wall
of the closure, '

said flange (40) comprising a first continuous annular
flange portion (42) coﬁhected to the inner surface of said
tamper indicating band by a hinge (41) spaced radially iawardly
from said inner surface of said band,

said flange being bent intermediate its ends such
that a second portion (43) extends inwardly at a greater angle
to the axis of said closure than said first portion being adapted
to engage beneath a bead on a contéiner.

said second portion (43) comprising a plurality of
‘circumferentially spaced segﬁents separated by narrow slots
extending upwardly and inwardly from the continuous flange,

said band (35) having a plurality of circumferentially
spaced recesses (60) constructed and arranged such that when
the closure is being applied to a container, a part of each

segment extends into the adjacent recess.
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wherein said recesses (60) and se nts (43) are conplenentary I.n shape.
3. The tanper indicati ﬁuu E’m‘ﬂﬁunlﬁt hinclaiml or 2
wherein the recesses (60) have a dth substantially equa
'to the circunferential width of 'said segnments (43)

4. The tanper indicating closure set forth in claimi1, 2 or 3
wherein the axial height of each said reces.60) is greater than t he
axi al height of each said segnent (43). ' 5.

The tanper indicating cId@UReﬁeﬂﬂeﬁ(ﬂﬂﬂiqamlagyCénéurefSetaﬁqtun nnlnb&udlhg
a plurality of C|rcunferent|ally spaced proj ections §64 on the inner
surface of sai d"BaFRLT L EERESTeSsAPR) SRYRINensS) 143 R IhAOMRHERenRary
segments engage; an_ nnul ar bead on a contai ner when the closure is being
renoved froma “CoRt& her, the projections extend into the slots between
said segnents to assist in nmaintaining concentricity of the tanper

I ndi cation closure on the container. '

._13‘
The tamper ihdicating closure set forth in claim 1 or
2 wherein the fecesses (60) have a circumfefential width
substantially equal to the circumferential width of said segments

(43).

4,
The tamper indicating closure set forth in claim 1, 2
or 3 wherein the axial height of each said recess (60) is greater

than the axial height of each said segment (43).

5.

The tamper indicating closure set forth in any one
of claims 1-4 including a plurality of circumferentially spaced
projections (64) on the inner surface of said band (35)-between
said segments (43) such that when the segments engage an annular
bead on a container when the closure is being removed from a
container, the projections extend into the slots between said
segments to assist in maintaining concentricity of the tamper

indication closure on the container.
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