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A tamper-indicating plastic closure is
disclosed, with the closure configured for interfering
coaction with an associated container. The closure
includes a plastic cap having a top wall portion and an
internally threaded annular skir* portion, with an
annular pilfer bard depending therefrom. The pilfer
band includes a plurality of circumferentially spaced
f.»xible tabs configiured for interfering engagement with
an annular lecking ring perticn of the associated
container. The pilfer band further includes an annular
interference bzad positioned beneath the flexible tabs.

By this arrangement, two modes of interfering engagement
with the asszociated centainer locking ring are provided.
In an alternate embodiment, the pilfer band includes an
angularly skewed interferents lip and centering ribs.
CLATM

1. A tamper-indicating plastic clesure for a container having an
annular locking ring, satd closure comprising:

a plastic cap having 2 top wall portion, and an annular, depenting
cylindrical skirt portion: and

an annular pilfer band defending from sald skirt portion and at
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(10) 627270
least partially detachably connected thereto by frangi&le rib means,

said piifer band including an annular banu portion, a plurality of
circumferentially spaced, inwardly extendiry flexible tab means, and an
annular interference bead positioned beneath said flexible tab means and
extending inwardly of the bottom edge of said annular band portion;

sald flexible tao ineans being engageable with said container
locking ving: (1) when said flexible tab means extend genewally angularly
upwardly and inwardly of said annulay band portion for fracturing said
frangible rib means, and (2) when said flexible tab means extend
generally angularly downwardly and inwardly of said annular band and are
disposed ketween said annular locking ring and said interference bead for
fracturing said frangibile rib means.

10. A tamper-indicating plastic closure for a container having an
annuiar locking ring, said closure comprising:

a closure cap fincluding a circular top wall portion and &
depending, generally cylindrical skirt portion having an internal thyead
formation;

an annular pilfer band depending from said cylindrical skirt
portien;

frangible rib means at least partially detachably connecting sald
pilfer hanu to said skirt portion, said frangible rib means comprising a
plurality of spaced apart frangible ribs;

sald pii1fer Land inci.ding interference means on the inside surface
of said ptifer hand, sald interference means being engageable with the

locking ring of sald container during removal of saild closure therefrom
for fracturing said frangible ribs, sald pilfer band further including
centering means engagedble with the locking ring of said container during
removal of said closure thercefrom for maintaining said pilfer kand in a
circular configuration.
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ABSTRACT

A tamper-indicating plastic closure is
disclosed, with the closure configursd for interfering
coaction with an associated container. The closure
includes a plastic cap having a top wall portion and an
internally threaded annular skirt portion, with an
annular pilfer band depending therefrom. The pilfer
band includes a plurality of circumferentially spaced
flexible tabs configured for interfering engagement with
an annular locking ring portion of the associated
container. The pilfer band further includes an annular
interference bead pcsitioned beneath the flexibie tabs.
By this arrangement, two modes of interfering engagement
with the associated container locking ring are provided.
In an alternate embodiment, the pilfer band includes an
angularly skewed interference lip and centering ribs.
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TAMPER-~-INDICATING PLASTIC CLOSURE
Cross-Reference To Related Application

This application is a continuation-in-part of
U.S. patent application Serial No. 07/343,995, filed
April 26, 1989.

Technical Fjield

The present invention relates generally to
tamper-indicating or tamper evident packaging
arrangements, and more particularly to a tamper-
indicating plastic closure for a container which
functions tc provide two modes of interference with the
container for enhanced tamper resistance.

Background Of The Invention

The provision of tamper-indicating or tamper-
evident closures for containers is desirable for all
manner of consumer products, so that partial or complete
removal of the closure results in clearly discernable
visible alteration thereof. Typically, closures of %this
nature include an upper cap portion, and a depending
pilfer band arranged to interact and cooperate with tine
container to which the closure is applied. The pilfer
band is typically configured so as to fracture and/or
separate from the closure cap attendant to closurs
removal, thereby providing clearly discernable evidence
that the container has been partially or completely
opened.

As will be appreciated, it is desirable for a
tamper-indicating closure to be as resistant as possible
to tampering or the like without visibly discernable
evidence thereof. To this end, the present plastic
closure has been particularly configured for economical
and efficient manufacture for use on existing
containers, with the closure being highly resistant to
tampering, consistent and reliable in performance, and
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highly versatile for use with a wide variety of different containers.
DISCLOSURE OF THE_INVENTION

There is disclosed herein a tamper-indicating plastié closure “or a
container having an annular locking ring, said closure comprising:

a plastic cap having a top wall portion, and an annular, depending
cylindrical skirt portion; and

an annular pilfer band depending from said skirt portio. and at
least partially detachably connected thereto by frangible rib means,

said pilfer band including an annular band portion, a plurality of
circumferentially spaced, inwardly extending flexible tab means, and an
annular interference bead positioned beneath said flexible tab means and
extending inwardly of the bottom edge of said annular band portion;

said flexible tab means being engageable with said container
lTocking ring: (1) when said flexible tab means extend generally angularly
upwardly and inwardly of said annular band portion for fracturing said
frangible rib means, and (2) when said flexible tab means extend
generally angularly downwardly and inwardly of said annular band and are
disposed between said annular locking ring and sald interference bead for

fracturing said frangible rib means.
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There is further disclosed herein a tamper-indicating plastic
closure for a container having an annular locking ring, said closuvre
comprising:

a closure cap including a circular top wall portion and a
depending, generally cylindrical skirt portion having an internal thread
formation;

an annular pilfer band depending from said cylindrical skirt
portion; '

frangible rib means at least partially detachably connecting said
pilfer band to said skirt portion, said frangible rib means comprising a
plurality of spaced apart frangible ribs;

said pilfer band including interference means on the inside surface
of said pilfer band, said interference means being engageable with the
locking ring of said container during removal of said closure therefrom
for fracturing said frangible ribs, said pilfer band further including
centering means engageable with the locking ring of said container during
removal of said closure therefrom for maintaining said pilfer band in a

circular configuration.
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BRIEF DESCRIPTION OF THE DRAWINGS

A preferred form of the present invention will now be described by
way of example with reference to the accompanying drawings, wherein:

FIGURE 1 is a side elevational view, in partial <ross-section, of a
tamper-indicating plastic closure embodying the principles of the present
invention applied to an associated container;

FIGURE 2 is a cross-sectional view of the novel tamper-indicating
closure;

FIGURE 3 is a fragmentary, side-elevational view, in parttal cross-
section i1lustrating application of the novel closure to the associated
container;

FIGURE 4 is a view similar to FIGURE 3 illustrating the closure
after application to the associated container, and in a position for
providing a first mode of interfering engagemeni with the container;

FIGURE 5 is a view similar to FIGURE 4, illustrating the closure in
position for effecting a second mode of interfering engagement with the
associated container;

FIGURES 6a and 6b are views similar to FIGURE 5, further
illustrating the second mode of interfering engagement of the closure

with the associated container;

\
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FIGURE 7 is a fragmentary, cross-sectional view of a further
embodiment of the present tamper-indicating plastic closure; and

FIGURE 8 is a view similar to FIGURE 7 illustrating another
embodiment of the present tamper-indicating closure.

FIGURE 9 illustrates a further embodiment of a tamper-indicating
closure;

FIGURE 10 is a cross-sectional view of the closure illustrated in
FIGURE 9; and

FIGURE 11 is a fragmentary, cross-sectional view taken along lines
11-11 of FIGURE 10.

s ot
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Detailed Descriztion

While the present invention is susceptible of
embodiment in various forms, there is shown in the
drawings and will hereinafter be described a presently
preferred embodiment, with the under=standing that the
present disclosure is to be considered as an
exemplification of the invention, and is not intended to
limit the invention to the specific embodiment
illustrated.

With reference first to FIGURE 1, therein is
illustrated a plastic closure 10 embodying the
principles of the present invention. Closure 10 can be
made by various injection-molding or compression-molding
techniques, and it can be formed in accordance with the
compression-molding techniques taught in U.S. Patent No.
4,497,765, which is incorporated herein by reference.

As illustrated, closure 10 includes an upper
generally cup-shaped closure cap 12 including a circular
top wall portion 14, and a depending, annular
cylindrical skirt portion 16. Skirt portion 16
preferably includes an internal thread formation 18
configured for threading engagement in cooperation with
the threads T of an associated container C to which the
closure is fitted. If desired, the plastic closure can
be provided with an associated sealing liner, such as
illustrated ii. the above-referenced patent.

The present closure further includes an
annular pilfer band 20 depending from and at least
partially detachably connected to skirt portion 16 of
the closure cap. P2Pllfer band 20 preferably comprises a
continuous annular band portion 22 arranged in
substantial wertical alignment with skirt portion 16.

In the preferred embodiment, the pilfer band is at least
partially detachably connected to the skirt portion by a
plurality of circumferentilally spaced frangible ribs 24
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which extend between the inside surfaces of the skirt
poftion 16 and the band portion 22 of the pilfer band.
As shown, the pilfer band 20 is otherwise distinguished
and separated from the skirt portion 16 by a
circumferentially extending score line 26.

In accordance with the teachings of U.S.
Patent No. 4,418,828, incorporated herein by reference,
score line 26 and frangible rib 24 together cooperate to
provide the desired frangible connection between the
pilfer band 20 and the¢ closure cap 12. Specificaliy,
the closure cap 12 and the piifer band 20 are formed
integrally with each othar during molding, with the ribs
24 molded on the inside surfaces of the skirt portion
and pilfer band. Thereafter, score line 26 is formed,
preferably by use of a scoring cutting blade, ‘thereby
distinguishing and separating the pilfer band 20 from
the skirt portien 16, with the score line 26 extending
partially into the ribs 24.

By this arrangement, the unscored, "residual"
portions of the frangible ribs 24 collectively provide
the desired frangible connection between the pilfer band
and the skirt portion. If desired, an integral
connector portion can be p~ .ided between the pilfex
band and the skirt portion (such as by leaving a portion
of the closure uncut by score line 26) whereby the
pilfer band remains connected to the skirt portion 16
after fracture of the ribs. In conjunction with such a
connector portion, one or more fracturable areas can be
provided in the pilfer band itself, whereby the pilfer
band splits and fractures during closure removal from
the associated container.

Referring now to the configuration of the
pilfer band 20, the present closure has been
specifically configured to provide a very high degree of
tamper resistance, an@ in particular provides two
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distinct and separate modes of interfering interaction
with the associated container. To this end, the pilfer
band includes a plurality of circumferentially spaced,
inwardly extending flexible tabs 28 which extend
inwardly from the annular band portion 22 of the pilfer
band. In a current embodiment, twelve evenly spaced
tabs 28 are provided about the =ircumference of the
pilfer band, with each tab having a width of about 0.240
inches, and a thickn¢ss of between about 0.012 inches
and 0.020 inches. By this arrangement, the free end
portions of adjacent. ones of the tabs 28 are closely
spaced (about 0.020 inch spacing) when the tabs extend
horizontally inwardly. This horizon*ally inwardly
extending orientation of the tabs is indicated in
phantom line, and rapresents the orientation in which
the flexible tabs 28 are preferably molded.
As will be further described, the flexible

aks %8 cooperate with an =anular locking ring portion L
of container < foxr effecting fracture of frangible ribs
24, thereby providing the desired tamper-indication. 1In
a first mode of interference and failure, the free end
portions of the flexible tabs are engageable with the
locking ring L. In =2 second mode of failure, the
flexible tabs are configured to cooperate with an
annular interference bead 30 ptovided generally at the
lower edge of annular band portion 22 of the pilfer band
20. To this end, the interference bead 30 is positioned
beneath the flexible tabs 28, with the upper, inward
edge portion of the interference bead positioned
relative to the flexible tabs so that this edge portion
is engaged by the tabs in the second failure mode. In
the preferred form, the inside diameter of the
interference bead is about egqual to or slightly less
than ah inside diameter collectively defined by the
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inside surfaces of the circumferentially spaced
franagible ribs 24.

Referring now to FIGURE 3, the function of the
present ¢’ sure will be described. During application
cf the ¢lwsure 10 to the assnciated container, the
flexibly tabs 28 engage the container C and are moved
upwardly generally to an upwardly extending, out-of-the-
way disposition as the pilfer band moves downwardly
relative to the container threads T and the container
locking ring L. To this end, the flexible tabs 28 are
preferably provided with a thjickness about equal to the
radial dimension of the frangible ribs 24, or the tabs
28 are otherwise configured to collectively define an
inside diameter about equal to an inside diameter
collectively defined by the ribs 24.

When the closure is fully seated on the
container, thke flexible tabs 28 have moved past the
container locking ring L, and thereafter, due to the
resilient memory of the plastic, assume a generally
angularly upwardly and inwardly extending disposition,
as illustrated in FIGURE 4. The flexible tabs 28 are
now in position for the first mode of interfering
interaction and failure in cooperation with the
container locking ring. Specifically, unscrewing upward
movement of the closure 10 relative to the container
urges the generally upwardly extending flexible tabs 28
into and against the container locking ring L. fThis
interfering engagement with the ccntainer locking ring
acts to resist the upward unscrewing movement of the
closure, thereby stressing and fracturing the frangible
ribs 24. Fracture of the ribs 24 results in clearly
visibly discernable separation of the pilfer band 20
from the skirt portion 16, thus providing a clear
indication of opening of the container.
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In a current embodiment, each flexitkl: tab 28
is »f a generally planar configuration, having a
thickness dimensioned between about 0.012 inches arnd
0.020 inches. However, as will be appreciated, each
flexible tab 28 is preferably dimensioned and configured
for sufficient thickness, in the direction from its free
end to its base integral with the band portion 22, so as
to exhibit sufficient resistance to collapse or
deformation to thereby provide the desired interfering
interaction with locking band L. To this end, each of
the tabs 28 may be of a non-planar configuration, such
as being slightly curved when viewed in cross-section
perpendicular to the length of each tab, or similarly,
of a generally angled or compound configuration when
simijJarly viewed. As will be appreciated, such
arrangements can act to enhance the "column strength" of
each flexible tab for previding the desired interfering
engagement with leocking ring L.

In accordance with the present invention, the
flexible tabs 28 are configured for cooperation with
interference bead 30 to provide a second and distinct
mode of interfering engagement with the container
locking ring L. In the event that the flexible tabs 2§
are moved from their angularly upwardly and inwardly
disposition (such as by unauthorized manipulation or the
like, whic¢h is desirably inhibited by the inwardly
extending bead 30) the flexible tabs will assume an
angularly dowrwardly and inwardly exterding dispogition,
as 1lllustrated in FIGURE 5. 1In this orientation of the
tabs, the taltg are positioned for engagement with the
container locking ring L by disposition between the
contziner locking ring and the upper inward edge of the
interference bead 30. In this manner, the tabs
cooperate and coact with the interference bead to again
provide interfering interaction with the contajiner
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locking ring, to thereby fracture frangible ribs 24 for
at least partially detacning the pilfer band 20 from the
skirt portion 16. This action is illustrated in FIGURES
6a and 6b, where in FIGURE 6a, a flexible tab 28 is
illustrated between the locking ring L and the
interference bead 30, with FIGURE 6b illustrating the
subseJuent failure of frangible rib 24 and separation
along score line 26.

Referring now to FIGURE 7, therein is
illustrated on alternate embodiment of the present
tamper~-indicating closure. In most respects, this
embodiment is the same as the previously described
embodiment, although it will be noted that the closure
illustrated in FIGURE 7 shows the provision of a sealing
liner 15 adjacent to TCop wall portion 14, and a vent
groove 17 traversing the internal thread formation 1§,
with the vent groove 17 extending into the cylindrical
skirt portion 16 of the closure. The provision .f one
or more vent grooves 17 facilitates venting of gas
pressure, attendant to closure removal, when the present
closure is used in connection with & container having
carbonated contents or the like.

As in the previous embodiment, the clcsure 10
includes a pilfer band 20 vhich is distinguished and at
least partially separated from the skirt portion 16 by a
circumferential score 26. Moreover, the pilfer band 20
includes a plurality (twelve being presently praferred)
of circumferentially spaced, inwardly extending flexible
taks 28, again configured to provide a dual mode of
interference with the locking ring of an associated
contaitwr. To this end, an inwardly extending
interference bead 30 is positioned beneath the £lexible
tabs 28, with the tabs 28 being engageable with the
interference bead 30 in the second mode of interactien
of the closure with an asscciated container.
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In thics embodiment, the frangible comniiection
between the pilfer bard 20 and th@ skirt portion 16 is
provided by a plurality of circumferentially spaced,
frangible 1ibs 124 which extend between the inside
surfaces of the skirt portion and tre pilfer band.
Significantly, at least some of the frangible ribs 124
extend on the inside surface of the kand portion 22 of
the pilfer band 20 between adjacent ones of the fiexiblea
tabs 28. In the iilustrated embodiment, each of the
illustrated frangible ribs 124 is so configured.

This configuratiion of the frangible ribs 124
desirably act4 to center the pilfer band 20 on the
associated container C with respect to the container
locking rirg L. By virtue of this configuration of the
frangible ribs 124, a very limited amount of clearance
is provided between the container locking ring L and the
inwardly facing surfaces of the frangible ribs 124 when
the closure 10 is fully scated on the associated
container. This desirably acts to enhance tamper-
resistance since the frangible ribs 124 thus act to
prevent deformation of the pilfer band to an out-of-
round cenfiguration, thus substantially precluding
removal of the pilfer band from the associated container
without attendant frzcture of the frangible ribs 124.
Like the frarnyible ribs 24 of the previous embodiment,
ribs 124 are rendered fracturable by virtue of the score
line 26 partially extending into at least scome cof the
ribs.

In the embodiment of FIGURE '/, an arrangement
is provided to facilitate efficient and accurate
formation of the score line 26, Specifically, this
embodiment includes a circumferentially extending
scoring bead 127 on the inside of the closure, with the
scoring bead 127 preferably extending continuously along
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the inside of the closure, and with circumferential
score line 26 positicned veneath the scoring bead.

During scoring of the present closure, a
scoring mandrel inserted into the closure is preferably
employed, wifth a scoring knife or the like then applied
tc the exterior surface of the closure. For high-speed
manufacture, it is presently preferred that position of
the scoring knife be referenced relative to the
interiorly-positioned scoring mandrel.

Accordingly, it isi desirable to have the
closure remain in a substantialily fixed position on the
scoring mandrel, without excessive deformation or
deflection during e£zuring. Otherwise, inaccurate
scoring may result.

Thus, the scoring bead 127 is configured to
securely engage and seat against the scoring mandrel,
whereby highly efficient and accurate formation of the
score line 26, with the desired degree cof pa:xtial
cutting of the frangible ribs 124, is readily
accomplished.

As in the previous embodiment, the flexible
tabs 28 are preferably provided with a thickness about
equal to the radial dimension of frangible ribs 124,
This preferred cdimensional relation permits the tabs 28
to desirably support %*he interior of the closure during
scoring (when the tabs 28 tre flexed upwardly against
the insidz surface of the closure) in absence of the
scoring bead 127.

Efficient and accurate scoring is further
facilitated by the disposition of the frangible ribs 124
between adjacent mnes of the tabs 128. By this
arrangement, any pcssible overlap of one of the tabs 128
with an adjacent frangible rib (such as by deformation
and elongation of a flexible tab attendant to ejection
from its molding apparatus) is avoided. Additionally,

.
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this extended configuration of the frangible ribs 124
permits the score line 26 to be positioned relatively
close to the bottom edge of the pilfer band 20, which
has been found to desirably enhance the tamper-
resistance of the present closure, since any
unauthorizsd manipulation or other tampering is more
likely to result in fracture of one or more of the
frangible ribs 124.

A further feature of the embnwdiment of FIGURE
7 concerns the formation of each of the frangible ribs
124 with an upper portion 125 which extends on the
inside surface of skirt portion 16 above scoring bead
127. This configuration of the frangible ribs has been
founid to desirably enhance the columnar strength of the
overall closure, which facilitates high~-speed ejection
from the associated moliding apparatus.

Referring now to FIGURE 8, therein is
illustrated a further alternate embodiment of the
present closure. In most respects, this embodiment is
like that described above and illustrated in FIGURE 7,
although the embodimént of Figure 8 does not include a
scoring bead 127. The absence of the scoring bead,
together with the extended configuration of frangible
ribs 124 (with upper portions 125) can enhance the gas
venting characteristics of the closure.

Two additional features of the embodiment of
FIGURE 8 should be noted. First, this embodiment of the
present tamper-indicating closure includes an
arrangement for prestressing the frangible connection
between the pilfer band 20 and the skirt prztion 16
provided by the frangible ribs 124. Sperifically, a
plirality of circumferentially spaced, prestressing
projections 131 are provided on the inside surface of
the band portion 20 of the pilfer band. 1In the
illustrated embodiment, and in accordance with the
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preferred configuration, these prestressing projections
131 are each positioned on a respective one of the
frangible ribs 124. In the illustrated embodiment, the
prestressing projections 131 are provided on alternate
ones of the frangible ribs 124, but a fewer or greater
number of the projections 131 can be similarly provided.

Projections 131 can be provided to prestress
the frangible ribs 124 attendant to both application and
renoval of the closure. During application of the
closure to the associated container, the projections 131
are engageable with the containex locking ring L, thus
acting to expand and "bell out" the pilfer band 20
attendant to application. This action can act to weaken
the unscored, residual portion of each frangible rib
124, thereby facilitating failure of the frangible ribs
in the intended manner during closure removal.

Additionally, the prestressing projections 131
can cooperate with the locking ring L during closure
removal. In particular, this can occur in conjunction
with stressing and fracture of the ribs 124 when tabs 28
extend angularly downwardly, and are positioned between
the container locking ring L and interference bead 30.
Attendant to this action, the projections 131 provide
additional interference with the container locking ring,
thus desirably subjecting the frangible ribs 124 to
additional stress to assure fracture and failure of the
ribs.

A further feature of the embodimeiit of FIGURE
8 concerns configuring the pilfer band 20 for fracture
of the band portion 22, which is ordinarily desired, as
discussed above, in conj:inction with the provision of an
unscored connector portivn which integrally joins the
pilfer band to the skirt portion 16 after fracture of
riks 124. By such an arrangement, the pilfer band
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remzins joined to, but partially detached from, the
skirt porticn 16.

To this end, FIGURE 8 illustrates the manner
in which a vertical score is preferably formed in the
pilfer band 20. Specifically. an external scoring knife
is preferably applied to the pilfer band sc as to form
one or more scores extending to a depth as illustrated
in phantom line at 133. Preferably, such vertical
scocring is provided bhetween one of the flexible tabs 28
and an adjacent frangible rib 124, so that such vertical
scoring does not extend into either tlie tab 26 or the
rib 124.

Notably, it is preferred that the vertical
scoring extend partially, but not completely, into the
interference bead 30, to thereby define a fracturable
residual portion 135 of the pilfer band. This
arrangement preserves a desired degree of strength in
the pilfer band, ‘o facilitate high-speed application,
while still rendering the pilfer band fracturable in the
intended manner.

Thus, a high degree of tamper-resistance is
provided by the present closure. As will be
appreciated, various modifications and departures from
the iliustrated embodiment can be effected. For
example, the #umber, spacing, tbickness, and
cenfiguration of the flexible tabs 28 can be varied and
selected while keeping with the principles disclosed
herein. Similarly, while the annular interference bead
30 is priferably substantially continuous in nature for
providing additional circumferential hoop strength for
the closure, segmented or otherwise discontinuous
configurations foi the interference bead can be
alternately employed. Moreover, while the present
invention has been illustrated in the form of a one-
piece, all plastic closure, it will be appreciated that
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a closure embodying the present invention may be
composite in nature, such as a combination metallic and
plastic closure (with or without a separate sealing
liner).

Referring now to FIGURES 9-11, therein is
illustrated a further embodiment of tamper-indicating
plastic ~losure 10. In accordance with previous
embodiments, this plastic closure 10 includes a cup-like
closure cap 12 having a circular top wall portion 14,
and a depending annular or cylindrical skirt portion 16
having an internal thread formation 18. As shown in
FIGURE 9, closure 10 is intended to be applied to an
associated container C having an external bead-like
lacking ring L which extends circumferentially of the
neck portion of the container perpendicular to the
vertical axis thereof. Locking ring L is positioned
just beneath external container threads T, with the
container C including a hand grip or handle H.

In this embodiment, the closure includes an
annular pilfer band 20 deperiding from skirt portion 16
which is at least partially detachably connected to the
skirt portion by a plurality of circumferentially spaced
apart fracturable bridges 22. The fracturable bridges
can alternately be provided generally along the inner
surfaces of the pilfer band and skirt portion, such as
disclosed in U.S. Patent No. 4,418,828.

Pilfer band 20 includes an annular, bead-like
interference lip 24 extending circumferentially about
the inner surface of tla2 pilfer band 20. Notably,
interference lip 24 does not extend perpendicularly to
the vertical axis of closure 10, but rather extends in a
plane arranged at an acute angle relative to the
vertical axis of the closure. 1In the preferraed form,
this plane is arranged at an acute angle in the range of
about. 1 degree to about 5 degrees relative to the
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closure axis. While the interference lip as shown is
e:ztending continuously about the inner surface of the
pilfer band 20, it should be recognized that the lip 24
may be otherwise configured, soc as to extend
discontinually about the inner surface such as by the
provision of a series of segments, lugs, or 1like
projections. Whether the interference lip 24 is of a
continuous or discontinuous configuration, it is
contemplated that the lip extends in a skewed or non-
perpendicular relationship to the vertical axis of the
closure.

By virtue of the skewed configuration of the
interference lip 24 with respect to the closure axis,
non-circular engagement is created between the
interference lip and the locking ring L of the container
during application and removal of the closure.
Consequently, stresses created on the closure, are non-
uniform about th¢ circumference of the closure.

During application, this non-uniform stressing
desirably results in the deformation of the pilfer band
20 to an out~of-round, non-circular configuration, i.e.,
to a generally ellintical or oval shape. This
deformation in the pilfer band facilitates movement of
the interference lip past the locking ring &L during
application cf the closure to the contairer, thereby
reducing the force required for application and
minimizing stresses created on fracturable bridges 22.
During closure removal, the interference lip 24 again
cooperated with th: container locking ring L to create a
non~unifuvxm stressing of the pilfer band 20, and in
particular provide a progressive stressing of
fracturable bridgess 22. During closure removal, that
portion of the interference lip 24 closest to the top
wall portion 12 of the closure first engages the locking
ring L of the container. This results in localized
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stressing in the region of this initial engagement. In
this manner, progressive failure of the bridges 22 can
be induced.

In order to prevent the interference lip 24
from slipping over the lccking ring U without failure of
bridges 22 during closure removal, it is desirable to
provide means for preventing the pilfer band 22 from
assuming a non-circular configuration. To this end, a
plurality of circumferentially spacad centering ribs 26
are provided on the inside surtace of pilfer band 20
above interference lip 24. Centering ribs 26 are
positioned to engage the container locking ring L during
closure removal, and thus maintain the pilfer band in a
circular configura’cion.

As will be appreciated, other suitable forms
of centering means can be employed, such as by the
provision of a continuous ring on the interior of the

closure, or by the provision of an area of relatively

recduced inside diameter just above the interference lip.
In essence, it is centemplated that a centering
arrangement be provided for engagement with logking ring
L as the interference lip 24 engages the locking ring,
to thereby prevent the pilfer band from assuming a non-
circular configuration, thus assuring the intended
fracture ¢f bridges 22,

From the foregoing, it will be observed that
numéous modifications and variations can be effected
without departing from the true spirit and scope of the
novel concept of the present invention. It is to be
understood that no limitation with respect to the
specific embodiments is intended or should be inferred.
The disclosure is intended to cover by the appended
claims all such modifications as fall within the score
of tie claims.
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The claims defining the invention are as follows:

1. A tamper-indicating plastic closure for a container having an
annular locking ring, said closure comprising:

a plastic cap having a top wall portion, and an annular, depending
cylindrical skirt portion; and

an annular pilfer bard depending from said skirt portion and at
least partially <Zetachably connected thereto by frangible rib means,

sald pilfer band including an annular band portion, a plurality of
circumferentially spaced, inwardly extending flexible tab means, and an
annulur interference bead positioned beneath said fiexibie tab means and
extending inwardly of the bottom edge of said annular band portion;

sald flexible tab means being engageable with said ctcontainer
locking ring: (1) when said flexible tab mz2ans estend generally angularly
upwardly and inwardly of said annular band portion for fracturing said
frangibls rib means, and (2) when said flexible tab means extend
generally angularly downwardly and inwardly of said annular band and are
disposed between said annular locking ring and said interference bead for
fracturing said frangible rib means,

2. A tamper-indicating plastic closure in accordance with
claim 1, wherein

sald frangible rib means comprises a plurality of frangible ribs
extending between the inside surfaces of said skirt portion :nd said
annular band pcstion of said piilfer band, said pilfer band | !Ing
distinguished and at least partially separated from said skirt portion by
circumferential score means extending partially into said frangiblie ribs.

3. A tamper-indicating plastic closure in accordance with claim
2, wherein

each of said flexible tab means has a thickness about equa! to the
radial dimension of sald frangible ribs.

4. A tamper-indicating plastic closure in accordance with claim
1, Wherein

each of said flexible tab means has a thickness dimension between
about 0.012 inches and 0,020 inches,

5. A tamper-indicating plastic closure in accordance with claim
1, including

centeying means engagsakbie with sald container locking ring for
centeiring sald closure on sald container.
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6. A tamper-indicating plastic closure in accordance with
claim 5, wherein

said frangible rib means comprises a plurality of circumferentially
spaced frangible ribs extending between the inside surfaces of said skirt
portion and said annular band portion of said pilfer band, sald ceatering
means comprising portions of at least some of said frangible ribs
extending between adjacent ones of saiud flexible tab means.

7. A tamper-indicating plastic closure in accordance with
claim 2, including

scoring bead means extending circumferentially about the inside of
said closure for supporting the interior of said closure during formation
of said circumferential score means.

8. A tamper-indicating plastic closure in accordance with
claim 2, including

prestressing means for prestressing said frangible ribs comprising
a plurality of circumferentially spaced prestressing projections on the
inside of sald pilfer band each positioned on a respective one of said
frangible ribs, said prestressing projections being engageable with saild
container locking ring for prestressing said frangible ribs.

9. A tamper-indicating plastic closure in accordance with
claim 1, wherein

said pi1fer band includes at least one vertical score means
extending partially into saild interference bead to define a fracturable
residual portion of said pilfer band.

10. A tamper-indicating plastic closure for a container having an
annular locking ring, said closure comprising:

a closure cap including a circular top wall portion and a
denending, generally cylindrical skirt portion having an internal thread
formation;

an anpular pilfer band depending from said cylindrical skirt
portion; |

frangible rib means at least partially detachably connecting said
pilfer band to said skirt portion, said frangible rib means comprising a
plurality of spaced apart frangible ribs;

sald piifer band including interference means on the inside surface
of sald pilifer band, said interference means being engageable with the
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locking ring of said container during removal of said closure therefrom
for fracturing said frangible ribs, said pilfer band further including
centering means engageable with the locking ring of said container during
removal of said closure therefrom for maintaining said piifer band in a
circular configuration.

11. A tamper-indicating plastic closure in accordance with
claim 10, wherein

sald frangible ribs extend between the inside surfaces of said
skirt portion and said pilfer band, said centering means comprising
portions of said frangible ribs extending on the inside surface of said
pilfer band.

12, A tamper-indicating plastic closure in accordance with
claim 10, wherein

interference means comprises an interference 1ip extending about
the inner surface of saild pilfer band beneath said centering means in a
plane extending at an acute angle to the vertical axis of said closure,

13, A tamper-evident plastic closure substantially as hereinbefore
described with reference to the accompanying drawings.

DATED this TWEMTY-SECOND day of MAY 1992
H-C Industries; Ing.

Patent Attorneys for the Applicant
SPRUSON & FERGUSON
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