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TAVPER- EVI DENT CLOSURE W TH CAPTI VE BAND Field of the Invention
The presegiobdnosst i on relates to plastic closures for PCTUSHE/0392R 1 S
havi ng an externally screw threaded neck and nore particularly to
such closures which are formed with a tanper- evi dent, captive,
band. When such cl osures are renoved from 5 t he contai ner, the

t anper - evi dent band | TAMPER-EVIDENT CLOSURE g _CAPTIAE kg0 the

cl osure. Backgr ound . venuf act urers
of beveragepjieldodft thias Iaveritier i ke are concerned wth ensuring
t hat products they place on the market 10 are not tanpered with

bef ore bei ng opeThe ipresenti fawvention relatesnteoneplastibe divwisresO'for
this purpose it has becone . conventional to include in closures for
such goods eentsinarshhaving an \extermallyt scriswt threadad meckcalds moaw)
tanpered with bef ore purchase. In the case of containers having

an 15 paxrticndar}yssechuch cigsurnes which iare dioxmed owpthyvadeamper -
closure with a _tanper-evident band whi ch engages underneath a
retai ni ng fevhdenter paptiveshdandy Jfhemesucht glosuremhare removed from
tan‘ger ~evi dgﬂg gggggii.lsxe;'?i tr:lﬁg éfm&eggggggieg iilnzlt 1L°L31§23:ed but remains
attached to the closure. |
Background Of The Invention
Manufacturers of beverages, foodstuffs and the like are
concerned with ensuring that prqducts they place on the market
10 are not tampered with before being opened by the ultimté
consumer of the goods. Por this purpose it has become
conventional to include in closures for such goods means which
will indicate whether the closure has beén tampered with
before purchase. In -_the case of containers having "an
15 externally screw threaded neck, it is common to provide the
closure with a tamper-evident band which engages underneath a
- retaining flange formed on the neck of the container. The
tamper-evident band is joined to a depending skirt forming
part of the closure by .a number of _frangible bridges. On
20 applicatioﬁ of the closure to the container the band is forced
over the retaining flange, however, when the closure is
unscrewed from the container the bridges are sheared as the
band is trapped uﬁderneath the retaining flange while the

closure moves up the neck of the container. Tampering by

25 ~ unscrewing the closure will therefore be apparent.



part, of the closure by a nunber of frangible bridges. On 20
appl i catiygp oghodshe closure to the container the band is forcpPdT/US96/03927

over the retaining flange, however, when the closure is _ unscr ewed
fromthe container the bridges are sheared as the band is trapped
under neath the retaining flange while the3 = cl osure noves up the
neck of the_ container.  Tanpering by 25 unscrewi ng the closure wll

t her ef or e sggapmt over the "retaining flangesost)z® 7 continypusly
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Pros when the main portion of the closure hﬁs been unscrewed fz;om
the container. As t:he. closure is unscrewed, the frangible

10 bridges rupture and the then-detached band drops down on the
container neck. This band must later be first removed from

the container neck before the recycling/reuse processes are

carried out on the container. Accordingly, captive tamper-

evident bands have been developed which have both frangible

15 bridges but also retaining means to maintain the band attached
at a portion thereof to the remainder of the closure when the

closure is totally removed from the container.. In certain
instances, one or more vertical slots in the side wall of the
tamper-evident band have been used adjacent extended bridges

20 to result in the tamper-evident band completely breaking
through axially along its side wall to facilitate removal of

the closure with the partially detached band. In other
instances, for example, as disclosed in U.S. Pat. No.
5,246,125 (Julian) L-shaped slots have been used in the side

25 wall of the tamper-evident band, which band does not break but
rather depends on substantial axial deformation of the band

above the horizontal leg of the L-shaped slot in order to

remove the closure with its captive band from the container.



carried out on the container. Accordingly, captive tarrper- evi dent

bands haw woRdzsievel oped which have both frangible 15 PCTAIRS6/03937

al so ret al ning nmeans to maintain the band attached. _ at a portion

t hereof to the remainder of the closure when the - closure is
totally renoved fromthe container. In =c&r tain I nstances, one or
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in 1ncreasinglylla:ge numbers. To be camnsrcially-acceptable
such closure must also be capdble'of being produced very
10 rapidly in automated machinery. This itself may produce a
conflict with the functionality of the closure and/or its
tamper-evident, captive, band.
The arrangement according to the present invention is
designed to provide the public with an alternative and
15 superior form of closure having a tamper-evident, captive,
band.
Summary Of The JInvention
The present invention in broadest scope consists of a
closure for a container having an externally screw threaded
20 neck, the cloanre_cdnpriaing a top portion and a depehding
skirt which has on its internal surface a complementary screw
thread, a f:éé edge of the depending skirt being joined by a
plurality of bridges to a tamper-evident band, the band
comprising a generally cylindricai body portion and a.
25 segmented rib extending inwardly of the body portion and
adapted to provide a lip to engage undér a retaining flange
extending outwardly from the neck of the container below the

screw thread thereon, the ridb having an upper side €facing




conpl etely tanper-evident, and nust have a band that will 5
consi ste b?‘hgg,ure at the same place in order to provi de #®CT/US96/03927
captive ban en the closure is renoved fromthe container. '

Cl osures of the type nentioned above are used around the world in
increasingly |arge nunbers. To be comer<ci?aldy acceptabl e ~such
cl osure nust also be capabl e of being produced very 10 rapidly in
aut omat ed rieethneoppratiiens. tsel f may produce a - conflict with the
functionality of the closure and/or its t anper - évi dent , - capti ve,
band. A furghex aspackaf fheRreasnt #mtmrx-m@nt tonthe
tdesigned to provide the public wth an alternative and 15 superi or
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in the preseut invention are omitted adjacent to both sides of

10 the L-shaped slot, however, as are the above-described

alternate projections. Accordingly the gside wall of the

tamper-evident band can more easily resiliently stretch

adjacent to the L-shaped slot, and application of the closure

to the container is facilitated without breakage of the band

15 or the frangible bridges. " In the remainder of the

circumference of the band, the rig segments and alternate

projectionas are present. These projections are preferably

inclined radially inward as they approach the rib, however

they do not extend inwdrdly £rom the radially inner aurface of

20 the body portion of the band as far as the rib segments do.

The alternate projections make it difficult for tampering by

a thin knife, etc. being inserted under the bottom edge of the

band to pry the band off of the container withaﬁt breaking the
frangible bridges. |

‘25 A still further aspect of the preﬁent inventién relates

- . to the outside of the body portion of the tamper-evident band

being .providod with outward projections or other localized

areas of thickening to enhance the axial stiffness of the




screw thread thereon, the rib having an upper side facing
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-7- bot h operati ons. A further aspect of the present
invention relates to the segnented rib having alternate

proj ections disposed both beneat P the gaps between the rib

segnents and_al so beneath the 5 m d- poi nts of the underside of the

ri b segnent&long; 6L V-V of Pig,féctions abutting the undersides of

Publ i cation PiS. e, avshem b7 Eha g iasiute rbovs tmoiloTnd rtaken
‘segnent s in. the t 4 ntign are omtted adjacent to both
sides of 1B*°ng 'Pﬁ’gilf’-%ﬁia%ﬁ] %#o ;,Eg’hg\f\/ever, an are the

above-descri bed lte opecti Accordi nal yot he i de wal |
of the F%ﬁﬁer.'- e%?_dén%agfcajﬁiﬁorcg%%%*?ygﬁ% :}ghtr Ist a'eS'Cﬂ"n
adj gcent to L. . L.caki,on of the closure to
thegcont ai n%ir'glﬁg ngﬁqﬁkax# v?n’?ﬁg%?pg#'gékade of the band 15 or the
frangible bridoggg, g!ig Bhpv:l.JgF ENdfle HosiPé shown i .Cirig‘ﬂg‘;fé{ﬁ&n

of the band, the ri'g segnents and alternate proj ection

present. TypsfigPeectdiddereravrref 8eaphiy. s; inclined radially
i nward as they approach the rib, however

Fig. 9 is a view of the closure shown in FPig. 1 taken

along section IX-IX of Fig. 6;

10 Fig. 10 is a side elevational view of the closure shown
in Fig. 1 rotated ninety degrees about the vertical axis of
the closure;

Fig. 11 is a partial cross-sectional view in an enlafgod
scale of the closure of Fig. 1, shown the closure in relation

15 to a noék of a container as the. closure is being screwed onto
the container;

Fig. 12 is a partial cross-sectional view showing the
closure of Fig. 11 with the closure sealingly engaged with the
neck of the container;

20 Pig. 13 is a vertical sectional view th:oi:gh a part of a
mold used for the injection molding of closures according to
the present invention with the area defining the rib being
shown on an enlarged scale;

Fig. 14 is a side elevational view of the closure shown

25 in Fig. 1 with the tamper-evident band being largely separated
from, but still captive 'w:l.t:h, the remainder of the closure.
D led Descriptioen t

While the present invention may be anbbdied in wvarious




they. do not extend inwardly fromthe radially inner surface of 20 t he
body por {@oesy2st he band as far as the rib segnents do. PCT/USIEI03927
alternate projections make it difficult for tanpering by athin
knife, etc. being inserted under the bottom edge of the band to
pry the band off of the container w thoujibreaking the _ frangi bl e
bridges. 25 A still further aspect of the present invention
relates is knowr ad e 28nms bikvexfagd closiyreprthenvettibalt dinensd ol oF

band bei ng provided with outward projections or other |ocalized
areas of slot iZkExrgemothe bottomcofhthexslotsinf Pigss20Gpt e the bottom
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-0O- level oof thet baidges 33 may be of the order of mpproximatiedy of
the closure shown in Figs 1 taken al ong section VI-VI of Fig. 2
Fig. 7 is % 3y Bhet herdizentad Simensioni gf ﬁmsw fxpm outeroepd 62
section VII-Vl| of Fig.tﬁ; . Fig. .8 is a viewof the closure
stown in Aty Fig e ke e othez gpposdta And/9f -the sletrmay be of the
E:agt i gnl fﬁ%%ﬁ}’vo }‘gi’gg?g‘li%s‘utree 3552%,\“ tllag Elag'iai tt?:lg.ecqmoas of pg:lrg:ril.gn 73
may vary upwardly from the free edge of the band from
approximately .4mm, the radial thickness of region 63 then
being icua;_ and the vertical dimension of region 73 in Pig. 2
10 may Be approximately 1.4mm. _
Bridges 13 attaching body portion 12 of band 11 to cap
portion 14 are not all of equal circumferencial length around
the circumference of the closure. Referring to PFig. 2,
extended #cn-frangible bridge | 13a is of much greater
1s circumferential length than any of the other bridges, bridge
13a for example occupying approximately thirty-two degrees
around the circumference of the closure. Referring to Figs.
2 and 3, the outer end 62 of horizontal leg 61 of L-shaped
slot 17, and radially-thinhed region 63 of portion 73, lie
20 under bridge 1l3a. Outer end 62, if not extending under bridge
13a, should lie directly adjacent bridge 1l3a. Outer end 62
also may extend a partial distance under bridge 13a, for
example a third or so of the circumferential length of bridge
13a.
25 A shorter bridge 13b is positioned on the opposite side
circumferentially of slot 17 from bridge 13a, frangible bridge
13b being considerably shorter circumferentially than bridge

13a, for example being approximately .8lmm long in the




10 . ~Fig. 10 is a side elevational view of the closure shown
i'n Fig. ly@bgsedyninety degrees about the vertical axis of pcrUS9sn3sZhe

cl osure; Fig. 11 is a partial cross-sectional viewin an

enl ar ged scal e of the closure of Fig. 1, shown the closure in
relation 15 to a neck of a contain@3 as the closure is being screwed
onto t
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edge of the band do not significantly deform in an axial

direction. The tamper-evident band 11 will remain captive to
cap portion 14 at bridge 13a, but will be otherwise detached
10 from cap portion 14, as shown in Pig. 14. The areas 64 and 65
shown in Fig. 3 adjacent respectively to the vertical leg 60
and horizontal leg 61 of slot 17 are also progressively
radially thinned toward the sllot from the remainder of body
portion 12 of band 11, and together with .:adiﬁu 66, assure
15 that bodjr portion 12 only ruptures at region 63 when clo-sure
10 is unscrewed from its container. By assuring
this same point of rupture, the closure 10 can be removed from
the container with the same low degree of torque each time.
Turning now to attachment of closure 10 to the container,
20 -the container 29 (a portion of which is shown in Pigs. 11 and
12) includes a continuous generally annular retaining flange
30 immediately below the screw thread 31 of the container 29
so as to form an out:watdly radially directed lip. The band 11
includes a rib 18 about its inside surface being sized and
25 shaped so as to provide an inwardly extending lip which will
engage under the retaining flange 30 of the éontainer 29 once
the closure 10 is fully closed onto the container 29.

The rib 18 is made up of a series of rid segments 19




I's known as a 28mm beverage closure, ‘the vertical dinension of

slot 17 f‘?ﬁg%,%ﬁ gy bottom of the slot in Fig. 2 up to the bot tR§TH/US96/03927 .
| evel ridges 13 may be of the order of approxinmately 4.5m
t he horlzontal di mension of slot 17 fromouter end 62 5 in Fig. 2to
the other opposite end of the slot may ba®f-the ~order of

approxi mate 3nmm the radial thickness of portion 73 may vary
upwar dl y f elosdrs fikadde prleventsoxl & leaast substantialkly medugesnthe
the radi al thickness of region 63 then bei.ng | ess; and 't he

vertical dprodiction ofi chosgres rhaving deformednyiks apBroxi Fk ca}so
1. 4mm Bri dges 13 attachi ng bod portion 12 of band 11 to
cap ensures Figidity obithe | rikp 1R, mmmtm distortiond

the circunference of the cl osuriﬂ ﬁRef errl ng to Fig ext ended
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bri dge breaking the frangible bridges 13b and 13c either by normal
10 removal of the cap 14 or due to tampering with the container
29. It has been found that there is no deleteriocus effect in
not having the annular surface 24 extend across the full width
of the upper surface 21 of the rib 18.
Below the rib 28, and still on the inside surface of the
15 body portion 12 of the band 11, is an arrangement shown
particularly in PFigs. 2,8 and 9 of a plurality of inwardly
extending projections 25 and 28, each having a long axis
generally aligned with the longitudinal axis of the closure
10. The projections 25 and 28 extend radially inwardly from
20 the inner surface of th§ body portion 12 sufficiently to come
into contact with the. retaining flange 30 during application
of the closure 10 to the container 29 and once the container
is capped to lie close to the oﬁter neck surface of the
container 29. Each alternate inwardly extending projection 28
25 is spaced below the br§ak 20 in the substantially continuocus
rib 18 and is not connected to the rib 18. . Each of the
remaining inwardly extending projections -25 are connected at

one end to the center of a ridb portion 19. It will be noted




13a.. 25

A shorter bridge 13b is.positioned on the opposite side

ci r.cunf ér amois692870f sl ot 17 from bridge 13a, frangible bri dgRCT/US6R3NT 3]

bei ng considerably shorter circunferentially than bridge 13a, for
exanpl e being approximately 8lmmlong in the WO 96/ 29257

PCT/ US96/ 03927 =17 - - 13 - shaped
slot 17 in conjunction with radially-thinned region 63 of body
portion 12 and eXB@ndOBYRF- (SUNEAEEE pPf gthes, thickenings 26t present
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are absent at two diametrically opposite positions 71,72

around the circumference of the élosure, which positions 71,72

are each spaced a quarter ‘turn from slot 17. Unreinforced

poa_ition- 71,72 provide regions of enhanced circumferencial

stretching expansion when closure 10 is threaded onto

container 25.

Referring to Figs. 11 and 12, the closure 10 is formed
with a sealing arrangement which may take several known forms.
As here disclosed, the sealing arrangement includes a
concentric annular rib 32 which extends from the underside of
the top portion 15 of the cap portion 14. The annular sealing
rib 32 includes a first or root portion 33 which extends
downwardly from the top portion‘ 15 appr_ox:l.mtely parallel to
the skirt 16 with a second portion 34 which, prior to
engagement with the neck of the container 29, tapers inwardly
and away from the skirt 16. Second portion 34 has annular
ridge 80 positioned at its end.

The second portioﬁ 34 of the rib 32 contﬁcta the end 35
of the container 29 as the closure 10 is being screwed onto
the container 29, and the second portioh 34 is caused to fold

up against the surface of the first portion 33. Thus there is




15 . that body portion 12 only ruptures at region 63 when closure

10 i s unsowewe@9BTom its contai ner. By assuring t hi PCHP6ONT: of
rupture, the closure 10 can be renoved from the container with the
sane | ow degree of torque each tine. 19 Turning now to

- attachment of closure 10 to the cont ai ner =% 20 the container 29 (a

Pomt | anoos é“@%é?a ¥4k thed Bucl LRI when seen'ih pi&e Eiption the,,
the screw tu pat d%iwfof h&aﬁﬂ”%éﬁ&ﬁ a%b and 13e° -%n&iék?@ ) ol VELELY

radially d|r I nC es a ri t's

I nsi de surf;gg_alng sggeqta;ld ldwer .néhape‘rhfﬂe ret&#nl o #F a4 dl Y
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the contai nehe%%faw bend as the GDSsufe 190 14 Lﬂéhﬁkase ol

cont ai ner 29. The rib 18 is made up o seri eg 0 %J‘eanto
segrents 19¢he cMALKADE2529. As the rib 18 expands over the flange 30,
PCT/ US96/ 03927 -15- cl osure 10
as it prevethe dower adge M Tfitlieldkiricde amnd the upper ¢d§eUsL i OF Che
cl osures having deformed ribs 18. It also ensures rigidity of the
rib 18 and bamdebylpharset rodimsttet iflex towardel édehr idthey awhillei Sstill
forced over the retaining flange 30 as 5 the closure 10 is screwed

down ont o t havimg A&hebixdgasclibband 13c therebetween. This stabilizes
the band 11 and reduces the likelihood of the bridges 13b and
10 l3¢c breaking during application. As the closure is unscrewed,
the bridges 13b and 13c are straightened out, concentrating

the forces to rupture bridges 13b and 13c.

During the above-described expanding of the ribs 18 over
the flange 30 (as well as when closure 10 is removed from the

15 mold), regions 67,68,69,70 and 73 permit the wall of body
portion 12 in those regions to circumferentially stretch,
particularly at elongated region 73. This stretching in these
regions assists in preventing the frangible bridges 13b and
13¢c from breaking dhring application of closure 10 to the

20 container 29.

Once the rib 28 has passed over and engaged under the
flange 30, the frangible bridges 13 return to their extended
orientation (Fig. 12). As the closure 10 begins to be
unscrewed from the neck of the container 29, the rib 18

25 detains the band 11 under the flange 30. As the closure 10 is
unscrewed further, the bridges 13b and 1l3c are straightened
which serves to ccncentrite the forces tending to rupture the

bridges 13b and 1l3c at the point of attachment of each bridge




18 is sufficiently robust that it can, on its own, wthstand t he
f.orces apgyd sghoa®y it during application to the container PCT/US2€/03929

al so prevents the cap 14 from bei ng renoved w t hout br eaki ng t he
frangi bl e bridges 13b and 13c either by normal 10 renoval of the cap
14 or due to tanpering with the container21 - 29. It has been found
that there is no deleterious effect in not having the annul ar
surface 24 suéhnthatrtbe ehdsfars indlined to thef-khttuonethoueluar&lhgf
the rib 18. Below the rib 28, and still on the inside surface

of the 15 an ipcdpded tangld2tbattis lons Ithansthe dncidnvgted nanghewthat
particularly in Figs. 2,8 and 9 of a fl urality of inwardly

ext endi ng p:bpec»mtéa'amwnghcn anei nakes| wighy the Bkitt- general ly
aligned with the_longitudinal_axis of the closure

proj ections 25 arbexFlogurs 18418 mpldedop 2 iPeid gore Whiﬁb ﬂnﬁé-ms.
surface of the body portlon 32 sufficiently to cone I nto cont act
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ES the out chefBER gu?#é’ éfe thifc So0ves 430 F4d1an obesRe Fotd: HRRE BY
: Rﬁ’aéﬂ'bit Sﬁ{f 21%30 BhB) Ehkaka ggsm%%“ 53 YitR RERRar pOEEhdaa 55, dampse
10 15 SO Sha hrena pogmef BLATHELY TSR, D AL AR
Wil be notggs the mold core has been significantly reduced as compared

10 with forming each of the thread aegnent:s with a pointed end
similar to point 54.

Fig. 13 depicts that part of a moid 44 used to mold the
rib segments 19. It can be seen that the mold defines a
recess 45 ccrra'sponding in a cross-sectional shape to the

15 desired slope of the rib segments 19 and is divided into an
outer first surface 47 and an inner second surface of the band
11." This first surface 47 is inclined to a plane normal the
axis of the mold by an angle of 20°. The second surface 48
lies on the plan normal to _t:ho axis of the mold.

20 It will be appreciatqdb_y'peraons skilled in the art that
numerous variations and/or modifications may be made to the
invention as shown in the specific embodiment without
departing from the spirit or scope of the invention. Merely,
as an example, a second corresponding L-shaped slot may be

25 positioned approximately diaﬁetrically across from the -first
L-shaped slot so that the t#nrpér-evident band will rupture
into two captive band portions retained by the closure. The

present embodiments are, therefore, to be considered in all
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17 - - The outer surfaces of the thickenings 2BCTAUSGH3927
substantl a?l y fI at | ands 27 which lie radially just outside t he
radi al extent of the rest of the closure 10 to allow the | and to
be nechanically gripped or otherw se cen8ct-ed wit hout 5 necessarily
contacting the skirt. It will be noted from Fig. 5,6,7 and 10 that
rei nforcenents or thickenings 26 are not present at el ongated
region 73 under the L-shaped slot, and are_absent at two
di anet ri caihatop poshé-ﬂmgu %8 ons 71 72 around the circunference of
the cl osure, which positions 71 72 10 are each spaced a quarter turn

fromslot 17. UerebnfdpsiFe for a °‘Hb"s¥ inerishaving apoextermadilonsexyew
enhanced ci rcumc er.enci stretch x ansi on. when cl.o ure 10, i s

threaded obhgeaded "“’a'Ebnt%%eF]'QQ““ °°"grf' ng 8.{EPP; RPYigR gand 1a

an

o on0ET L oty mcrew offURE] i on% o o A e
I 0 8, e by FhfOF LD EoLIS LSRN €T e
parallel tgne non-frangible bridge to a tamper-evident band, the at
least one non-frangible bridge having ‘an extended
10 circumferential length in relation to the circumferential
length of the individual frangible bridges; the tamper-evident
band comprising a generally cylindrical body portion and a
segmented rib extending inwardly of the body portion and
adapted to provide a lip to engage under a retaining flange
15 extending outwardly from the neck of .the container below the
screw thread thereon; an L-shaped slot extending radially
through the side wall of the tampé:-evident band, the slot
having a first leg positioned adjacent the non-frangible
bridge and extending in a generally downward direction from
20 the top of the tanper-evideqt-'band, and a second leg extending
generally circumferentially in the direction of the cxﬁcnded
non-£frangible bridge of the tamper-evident band; the second
leg terminating at its end remote from the first leg of the IL-
shaped slot at a position axially under or directly adjacent
28 to the extended non-frangible bridge; the body portion of the
tamper-evident band having a frangible region extending
between the bottom of the second leg of the L-shaped slot and

the bottom of the body portion, such that when the closure is

w8 take <SORPRALERANEFT, WBich has Hhr o el C AR RS &

* [ L M S *




the skirt 16 with a second portion 34 which, prior to agenent
with the rwolesm92sthe container 29, tapers inwardly M’H 39%om
the skirt 16. Second portion 34 has annul ar ri dge 80 positioned
at its end. 25 The second portign 34 of the rib 32 contacts the
end 35 of the container 29 as the closure 10 is being screwed onto

t he containg 9 Qﬁ'f cppd 4 o fold up
agai nst t he¥® gﬁﬁf ace %i ?u?gt‘%?{’i‘%% d-ﬁ'l g?% S WO
96/ 29257 Th of clain’ /U§9QJ1(&“3927 th
- 19 - and 13c 'is |n .né’é‘ suchct r?at %en seen I n %T d‘e'hﬂrélia'%i on.

the bodiP Poftioft| oFEhE! taiPekiaviidanChatd 1 i PLOviadeld dridi ta

relative to its "™ |ower end. The bridges 13b and 13c, t herefore,

bend an Fhef&l\.ﬁ‘i!ﬂet Oofs Lomthdinaily Scetonding azeaihaoﬁorméﬂﬂz&a
As the rib 18 expands over the flange 30, the | ower edge 42 of the

ski st 16 an¢hitkenimy spgcedl aparticabout the hradidllyasatezOBurfidéexof
towards each other while still havi ng the bridges 13b and 13c

t her ebet weethellbandt ekcbptcat positionscunder thersecondcleg of the L-
| i kel i hood of the bridges 13b and 10 13c breaking during application.
As the cl osshaped mietcapd except ati peositiibns afproximately a quarter
strai ghtened out, concentrating
turn circumferentially removed from the L-shaped slot such
that the positions circumferentially removed may stretch when
10 the closure is applied to the contaiz;at.

8. The invention of claim 1, wherein some of the
frangible bridges are strengthened in relation to the
remainder of the frangible bridges, one of such strengthened
frangible bridges being positioned on the opposite side of the

15 L-shaped slot from the extended non-frangible bridge.

9. The invention of claim 7, wherein some of the
frangible bridges are sﬁfeﬁg_thened in relation to the
remainder of the frangible bridges, at least one each of such
strengthened frangible bridges being positioned axially above

20 the positions approximately a quarter turn circumferentially
removed from the L-shaped slot.
10. The invention of claim 1, wherein the body portion
of the tamper-evident band under the second leg of the L-
shaped slot has subs.tantial circumferential length to provide
‘25 substantial stretching when the closure is applied to the
container.

11l. A closure for a container having an externally screw

threaded neck, the élobure comprising a top portion and a

* c L M S *



the forces to rupture bridges 13b and 13c. During the
CRESSENhs

_abq’ve~desq,6 s8¥pandi ng of the ribs 18 over the fP

wel | as when closure 10 is renmoved fromthe 15 nol'd), regions
67,68,69,70 and 73 permt the wall of body . portion 12 in those
regions to circunferentially stretch, particularly at el ongated
region 73. This stretching in these " regions assists in preventing
the frangi ble bridges 13b and 13c from breaking during application
of closure 10 to the 20 cont ai ner - ' Once the rib 28

29. .
has passed over and engagec] der the “/7f|ange & the frangible
bridges 13 return to their extewded ori ent atifon Fig. 12). As

the closure 10 begi ns t gfee —HAS CI EWE Tan e of t?g
container 29, the rib 1 1Rl bk ind L1 T heA1&nge 30.
As the closure 10 is Uhbdrigvepl 1 v 1 Itihe [ 3 b and 13c
are straightened :FT>er ¢E11 0 ntirial ¢ (4helf es tending to
rupture the bri BRI HAD | 1BE| & o} hi {a4f] |&|iBchment of each
bridge WO, / _ _
PCT/ US96/ 03927 311 such
that the ends are incli He int | off {t dl urta gy an
i ncluded angle that is | 1 1i at 13
13
. I
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t he .respective notional plane nakes with the skirt. The

cl osure 1Quéy9emedsfied on a nold core which defines, 5 | IMCITOSH6I03927t he
i nside surtface of the skirt 16, the thread segnents 51 and the
grooves 43. It has been found that by formng the thread segnents
51 with planar surfaces 53, damage to the thread segnents 51 upon
the cl osure 10 being ejected off the nold core has been
significantly reduced as conpared 10 with form ng each of the thread
segnents with a pointed end 5 '7ar to point 54. :

Fig. 13 depicts that part of a nold 44 used to nold the rib
Segnents 19. It can be seen that the nold defines a : recess 45
corresponding in a cross-sectional shape to the 15 desired sl ope of

outer first surface 47
This first surface 47

the rib segnents 19 and is divided into an
and an inner second surface of the r@,"\-\

isinclined to a plane normal the ‘Nﬁ? =Xl 8/ by an angle of
20. The second surface 48 “R#es on the pl 2 to tp axi s of
the mold. 20 It “‘|DL§’ appreci ated by pengesy skilled in the
art that nuner ous -*‘gr 1 ons and/ or nodificatNg %y be made to
t he i nvention as sha¥¥¥i n the specific enbodi :?@‘ W t hout

departing fromthe spiri@lor
exanpl e, a second correspoRr
approxinately-dianetricabty

.(ﬂ*gcﬁ the i nvention. Mer¥g
) L-shaped sl ot may be1925
oss fromthe.first




L-shaped sl ot so that the tanper-evident band will rupture i?r}io
t wo captlmjg,ﬁﬁ,portlons retai ned by the closure. The Pamﬁ?‘@?é
enbodi nents are, therefore, to be considered in all
PCT/ US96/ 03927 - 23 - What
Is clained is: 1. A cI osure for a container having an
externally screw t hreaded neck, the closure conprising a top
portion and a 5 depending skirt has on its internal
surface a conpl enentary screw thSQZ(? a free edge of the
dependi ng skirt being joined by a plurality of frangi ble bridges
-and at | east onel -frangi bl e bridge to a tarrpe)mgent band,
the at | € = =h/ i ng extended 10
circunferential | et ' i al | engt h
of the individual D W qds th:m D [ t band
conprising a genellfl eV ndnildgl| pedy ;*)crt n §3rjc segnent ed
rib extending in ) He {RdAgW perit| o1 Bb adgpted to provide
alip to engage u a1 eraimiing anoet 11p ax di ng outwardly from
t he neck of the c n¢ qllaw {t $qridwli liflead t hereon; an
L- shaped sl ot ext d |t b jdi{1]y 16

12 - 13

L { |

qEg L Ak . 11

26 13071 "13b 26 FIG. 10
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t hraugh the side wall of the tanper-evident band, the sl|ot havi ng

a first | ¢go egmasi oned adj acent the non-frangible bPCTA89683927
extending in a generally downward direction from 20 the top of the

t anper - evi dent band, and a second | eg extending general ly
circunferentially in the direction of the extended . non-frangible
bridge of the tanper-evident band; the second | eg term nating at
its end renote fromthe fipst | eg of theerf{7 shaped slot at a
position axially under or grectly adjac 25 .to the extended
non-frangi bl e bridge; dy portion of the t anper - evi dent band
havi ng a frangi bl 7 ODn ekt endi ng bet ween tw bottom of the
second |l eg of the gfiaped’ sl ot and t he bottoim of the body
portion, such thzt g he closure is D257

PCT/ US96/ 03927 when t he
closure is appl fed t ot ai ner ‘ 2ntion of claim
1 or claim6, wh _ body portipp ' gnper - evi dent band

is provided with
| ocalized 5

plurality of gxt gging areas of
ni ng spaced apar . i ; outer surface
of th gpPt at positions ung S g | eg of the L-
shaped sl ot and posi ti ons approxi gt el j . q;LeP—-45 turn
circunferentiall djf romthe L-shaped '

14

13¢

130
11

FIG. 14 i 7

B e L . e e et ENIRRTLIL S ST A Ce e - S e e e a s e e s DRSNS




that. the positions circunferentially renoved nmay stretch when

cl osure i's appl i ed to the container.

cl ai

9.

brijdge B65D#1£M engt hened in reI ati

fr

im1, wher one of t % &“Ef'*zq
relation to tﬁﬁf remar nder laB%-:amgl rid

stre ngW'l}JQNAL APPLICATEON POBRASH

EPZEN

are st RO
ges,

519 UNDERFHIE PATENT CODFER ATIONORGSIY (PCT)

one 0O

(31 Entrnagions] Patet ¥, wher

n
nAl
ngi bl e bridges, at | east one eadh o

|_ g||u \..u Jl uuj T U CTITCTCTAT TTIUTU  TTUTT T T ATyl Ul C

ﬁﬁﬁhvﬁﬂﬁhﬂlmﬂkﬂhnN“"fgz:glbf@h51ﬁ559257

et ot af

t
eaggnberelm (26.09.96)

fr

apré interpatipsal
ﬁilr&ltﬂhmngnm : {m»ﬂ&hmﬁ'@ﬂoiﬁg‘”t ' OFSE.

porft on
shdgped sl ot substantlaa§C|rcunferent/al

IR ik

L-

co
Scrie

ngi bl e brldges bei ng p03|t|.ned axi

anper - evi dent- bgnd

(71) Applicant: PRECISION VALVE CORPORATION [US/US);

72) lnventon:‘/BLAlCE. Robert, R.; Paseo del Otono #143, /
""" Florida Naucalpan, Edo de Mexico, MEX 53160/(MX).
TANSEY, Charles, M.; 2§ Laycock Road, Penshurit, NSW | /
2222 (AU).

(74) Agent: STEIDL, Daniel, H.; c/o Robert A. Ostmann, Suite 200,
2001 Jefferson Davis Highway, Arlington, VA 22202 (US).

I % abaove

700 Nepperhan Avenue, Yonkers, NY 10708 (US). \_7 SLL PEY O

ted Ehtes AT, e&%
0ﬂiﬁa

mmexsmcn'nw |Mcg NDIPTISE L-

Iength to provide

ied to the

DK,ES

q&(RU

t (6]

(gﬁ%$%sure )r a ORBdéridRinaIRYdnGodn external l'y

t hreaded neck, the closureg conprisin a top portion and a
qnmuﬂ a

t&]ﬂ/47

(54) Title: TAMPER-EVIDENT CLOSURE WITH CAPTIVE BAND ‘/
(57) Abstract 10

A closure (10) having N\
cylindrical

genenally
tampet-evxdent band (11) joined
by a plurality of frangible
bridges (13b, 13c) and at least
one extended non-frangible
bridge (13a) to the free edge of
a skirt (16) of the closure (10).
The band (11) has a segmented 1
internal rib (18) which engages
an external retaining flange
{30) of the container (29) when

the closure is applied to the : 13 -
container. An L-shaped slot (17)

extends through the side wall

of the band (11), the horizontal 12

leg (61) of which terminates

directly adjacent to or under the |
extended non-frangible bridge

(133). A weakened frangible 13 17
region (63) of the band extends 6
from the terminating end (62)

of the horizontal leg (61) axially

downward to the bottom of the

band (11).
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