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poses somewhat of a dilemma, in that the fragible connection must be
configured to consistently and The present invention relates generally to
tam-  easily fracture and break attendant to closure re- per-indicating
closures for containers, and more     moval, while at the same time be
sufficiently strong particularly to a tamper-evident plastic closure in-
5   to resist premature breakage during high-speed cluding a pilfer band
configured for enhanced flexi-  application. bility having
container-engaging projections to fa-     The present invention
contemplates an im- cilitate application of the closure to a container with
proved construction for a tamper-indicating closure high-speed application
equipment.                  of the above type, which construction
facilitates Tamper-indicating or tamper-evident packaging   10  high-speed
closure application without compromise for food products and beverages
assures consum-      of the reliable performance of the closure. ers that
products are fresh and unadulterated when      The tamper-indicating
plastic closure of the purchased. EP-A-0381118  (U.S.-A-4,938,370, to
present invention facilitates high-speed closure ap- McBride) illustrates a
tamper-indicating plastic clo-  plication by reducing the stresses to which
the sure construction for use in connection with a bottle  15  closure is.
subjected during application. This is or like container having a threaded
neck. The clo-  achieved by configuring the flexible tab elements sure
disclosed In this patent is particularly desir-  of the closure pilfer band
for enhanced flexibility, able in that two different modes of
tamper-indica-   while at the same time assuring operability in the tion
are provided, thus enhancing its tamper-resis-  two different modes of
tamper-indication. In particu- tance.
20  lar, at least some of the flexible tabs are configured Specifically,
the closure of this patent includes  for enhanced flexibility by including
a base portion an annular pilfer band which is at least partially   of
relatively reduced thickness for enhanced flexi- detachably joined to the
bottom  of a cylindrical    bility, as well as a locally thickened portion
for the skirt portion of an upper closure cap. For tamper-   desired
coaction with an interference bead of the indication, the pilfer band
includes a plurality of  25   pilfer band. circumferentially spaced,
relatively flexible tab ele-  In accordance with the illustrated
embodiment, ments which extend inwardly of the pilfer band for   the
present tamper-indicating plastic closure is coaction with an annular
locking ring on an asso-    configured for use with a container having an
an- ciated container.                                    nular locking
ring. The closure comprises a plastic During application of the closure to
a container,  30  cap including a top wall portion, and an annular the
flexible tabs are urged upwardly. When the       depending cylindrical
skirt portion. In the preferred closure is fully seated on the container,
the tabs  form, a helical thread formation is provided on the assume a more
inwardly extending disposition, for   inside surface of the skirt portion
for coaction with coaction with the container locking ring so that the  a
like thread formation on the exterior finish of the pilfer band is detached
from the skirt portion during   35  associated container. closure removal.
Additionally, the pilfer band in-      The closure further includes an
annular pilfer cludes an annular interference bead positioned       band at
least partially detachably connected to and generally beneath the flexible
tabs. In the event      depending from the skirt portion of the closure.
The that the pilfer band does not initially detach from  pilfer band
includes an annular band portion, and a the closure skirt portion, by
virtue of the tabs   40  plurality of circumferentially spaced inwardly ex-
interacting with the container in their initial upwar-  tending flexible
tabs. Each flexible tab has a free dly and inwardly extending disposition,
the tabs     end portion which is engageable with the container can further
function to cooperate with the interfer-  locking ring when the flexible
tabs extend upwardly ence bead. This is achieved by configuring the
and inwardly during removal of the closure from tabs and the interference
bead to together provide   45  the container. By this arrangement, a first
means or a combined thickness which acts to reduce the        mode for
tamper-indication is provided, with the effective inside diameter of the
pilfer band, thereby  tabs coacting with the container to at least
partially providing the desired interfering engagement with    detach the
pilfer band from the skirt portion of the the container locking ring for
separating the pilfer  closure. band from the closure cap.
50      The pilfer band further includes an Inwardly As will be
appreciated, the upward flexing       extending annular interference bead
positioned be- movement of the flexible tabs during closure ap-     neath
and adjacent to the flexible tabs. A second plication creates stresses on
the closure, including  means or mode of tamper-indication is provided by
stress on the frangible connection which detachab-   disposition of the
flexible tabs in a generally down- ly connects the pilfer band to the
closure skirt  55   wardly, inwardly extending orientation, between the
portion. Attendant to high-speed application with    container locking ring
and the interference bead of modern bottling equipment, the stresses
exerted on  the pilfer band. When the flexible tabs are arranged the
frangible connection can be relatively high. This  in this disposition, the
effective inside diameter of 2  



3                 EP 0 508 396 B1                      4 the pilfer band is
reduced, thereby effecting the      FIGURE 6 is a view similar to FIGURE 5
illus- desired interfering engagement with the container      trating the
present closure in a second mode of locking ring for at least partially
detaching the pilfer  tamper-indication; band from the skirt portion.
FIGURE 7 is a fragmentary, cross-sectional view In accordance with the
present invention, at   5   illustrating an alternate embodiment of a
flexible least some of the flexible tabs are configured for     tab of the
pilfer band of the present closure; enhanced flexibility, thereby
facilitating high-speed  FIGURE 8 is a fragmentary, perspective view, in
application to containers with relatively reduced      partial
cross-section, of the flexible tabs shown stressing of the closure. These
tabs include a rela-   in FIGURE 7; tively thick central portion, and abase
portion   10  FIGURE 9 is a partial bottom plan view of the having a
relatively reduced thickness to enhance       present tamper-indicating
plastic closure, includ- the flexibility of the tab. In order to provide
the    ing the flexible tabs illustrated in FIGURES 7 desired second mode
of tamper-indication, each of      and 8; the relatively thick central
portions is positionable  FIGURE 10 is a fragmentary, cross-sectional
between the associated container locking ring and   15  view illustrating
the present tamper-indicating the interference bead of the pilfer band.
closure, including the flexible tabs of FIGURES In the preferred,
illustrated form, each of the     7-9, in a first mode of
tamper-indication; and flexible tabs has a generally planar configuration,
FIGURE 11 is a view similar to FIGURE 10 with the relatively thick central
portion comprising a  illustrating the present closure in a second mode
discrete, elongated pad or node on a lower surface   20  of
tamper-indication. of the planar portion of the tab.
While the present invention is susceptible of In accordance with the
illustrated embodiment,   embodiment in various forms, there is shown in
the a preferred frangible connection for at least par-   drawings and will
hereinafter be described a pres- tially detachably connecting the pilfer
band to the  ently preferred embodiment, with the understand- closure skirt
comprises a plurality of circumferen-   25  ing that the present disclosure
is to be considered tially spaced, frangible ribs or bridges which extend
as an exemplification of the invention, and is not between the inside
surfaces of the skirt portion and  intended to limit the invention to the
specific em- the annular band portion of the pilfer band. The     bodiment
illustrated. pilfer band is otherwise separated and distin-          With
reference now to FIGURE 1, therein is guished from the skirt portion by a
circumferentially  30  illustrated a tamper-evident plastic closure 10 em-
extending score line which extends at least partially  bodying the
principles of the present invention. The around the closure. The score line
extends partially  plastic closure 10 includes an upper plastic closure
into the frangible ribs, thereby defining a frac-    cap or shell 12,
preferably formed from  poly- turable "residual" portion for each rib.
propylene, which includes a circular top wall por- As noted, each of the
flexible tabs configured   35  tion 14, and a depending, annular
cylindrical skirt for enhanced flexibility includes a base portion of
portion 16. The skirt portion 16 includes an internal, relatively reduced
thickness. In the preferred form,  helical thread formation 18 for mating
with a like each of these flexible tabs also includes a free end  thread
formation on the exterior finish of an asso- portion of relatively reduced
thickness, which is    ciated container. preferably of substantially equal
thickness to the   40  The illustrated embodiment of the closure 10 is base
portion.                                        particularly configured for
use with containers for Other features and advantages of the present
carbonated beverages, and to this end, a plurality invention will become
readily apparent from the      of axially extending vent grooves 20 are
provided following detailed description, the accompanying     in the skirt
portion 16, generally traversing the drawings, and the appended claims.
45  thread formation 18. Additionally, the closure may FIGURE 1 is a
cross-sectional view of a tamper-   include a sealing liner 22 adjacent the
top wall indicating plastic closure embodying the princi-  portion 14,
which is configured for sealing engage- ples of the present invention;
ment with the associated container. FIGURE 2 is a relatively enlarged,
fragmentary       In order to provide a clear visual indication of
perspective view Illustrating a flexible tab of a   50   partial or
complete removal of the closure 10 from pilfer band of the closure shown in
FIGURE 1;     an associated container, the closure includes an FIGURE 3 is
a side elevational view of the        annular pilfer band 24 depending from
the lower flexible tabs shown in FIGURE 2;                  edge of skirt
portion 16. The pilfer band 24 is at FIGURE 4 is a bottom plan view of the
flexible    least partially detachably connected to the skirt tabs shown in
FIGURE 2;                       55  portion 16, with the pilfer band being
configured for FIGURE 5 is a fragmentary view illustrating the
cooperative interaction with an locking ring L (FIG-  , action of the
present tamper-indicating closure   URES 5 and 6) of an associated
container for at in a first mode of tamper-indication; and         least
partially detaching and separating the pilfer 
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the closure skirt portion.                 32 in the position shown in
FIGURE 5, removal of The pilfer band 24 includes an annular band      the
closure from the container acts to urge the portion 26. The desired
frangible connection be-    flexible tabs into interfering engagement with
the tween the pilfer band and the closure skirt portion  container locking
ring L whereupon the resultant is preferably provided by a plurality of
circumferen-   5   stresses act to break the frangible ribs 28, so that
tially spaced, frangible rib-like bridges 28 which  the pilfer band is at
least partially separated from extend between the inside surfaces of the
skirt      the skirt portion 16. portion 16 and the band portion 26 of the
pilfer        While the above-described first mode of tam- band. The pilfer
band is otherwise separated and     per-indication is contemplated as the
primary mode distinguished from the skirt portion of the closure  10  in
which the pilfer band 24 functions, a second cap 12 by a circumferential
score line 30 which      mode of operation is provided as illustrated dia-
extends through the side wall of the closure con-    grammatically in
FIGURE 6. Specifically, in the struction, and partially into the frangible
ribs 28.  event that one or more of the flexible tabs 32 By this
arrangement, each of the frangible ribs  become oriented in a relatively
downwardly, in- 28 defines an unscored "residual" portion, which   15
wardly extending disposition, with the frangible residual portions
collectively provide a frangible   bridges 28 remaining intact, the tabs 32
are config- connection between the pilfer band and the closure   ured to
coact with the annular interference bead 34, cap. For those applications
where it is desired that  of the pilfer band 24. This coaction reduces the
the pilfer band 24 completely separate from the      effective inside
diameter of the pilfer band of the closure cap upon fracture and breaking
of the   20  closure, and thereby effects the desired interfering frangible
bridges 28, the score line 30 can extend   engagement with the container
locking ring L. This substantially completely about the circumference of
is illustrated in FIGURE 6, wherein the disposition the closure. In
distinction, for some applications it  of flexible tab 32 between the
container locking is desirable to have the pilfer band remain attached
ring and the annular interference bead 34 provides to the closure cap,
after partial separation of the   25  the second arrangement for at least
partially de- closure therefrom. In such an arrangement, the      taching
the pilfer band 24 from the skirt portion 16 band portion 26 of the pilfer
band can be config-    by fracturing bridges 28. ured to break and split in
one or more regions,         As will be appreciated from the above discus-
attendant to failure of the frangible bridges 28, with  sion, it is very
desirable that any premature failure the one or more pieces of the pilfer
band thereafter  30  or fracture of the frangible bridges 28 be avoided
remaining attached to the skirt portion of the clo-  during application of
the closure 10 to an asso- sure by one or more areas exhibiting relatively
ciated container. On the other hand, it is desirable greater strength than
the bridges 28.                that the frangible bridges reliably and
consistently In accordance with the teachings of U.S. Patent  fail and
fracture attendant to removal of the closure No. 4,938,370, the pilfer band
24 of the plastic  35  from the container. closure 10 is desirably
configured to provide two       To achieve these goals, the collective
strength modes or arrangements for interacting with the       of the
frangible bridges 28 is carefully controlled by locking ring L of the
associated container, thus     controlling the depth to which the
circumferential effecting partial or complete separation of the pilfer
score 30 is cut through the closure side wall and band from the closure
skirt portion by fracture of  40  partially into the frangible bridges.
Nevertheless, it the bridges 28. Specifically, the pilfer band 24     has
been found that enhanced reliability can be includes a plurality of
circumferentially spaced, in-  achieved by facilitating application of the
closure to wardly extending flexible tabs 32 which extend       a container
in a manner which avoids subjecting integrally inwardly of the band portion
26. Addition-  the frangible bridges to excessive stress. ally, the pilfer
band includes an inwardly extending,   45  To this end, the flexible tabs
32 are configured annular interference bead 34 positioned generally   in
accordance with the present invention for en- beneath the flexible tabs 32.
hanced flexibility. In particular, each of the flexible The two modes of
tamper-indication are dia-      tabs has a generally planar configuration,
including grammatically illustrated in FIGURES 5 and 6. As     a planar
portion 36. Additionally, at least some of shown in FIGURE 5, after the
closure is fully seat-  50  the flexible tabs, and preferably all of them,
Include ed on the container, the pilfer band 24 is positioned  a locally
thickened or enlarged region defined by a relative to the container locking
ring L such that the  generally elongated pad or node 38. The pad or
flexible tabs 32 can assume a generally inwardly     node of each flexible
tab is positioned on the extending, upwardly angled disposition. The flexi-
generally downwardly facing lower surface of the ble tabs are preferably
dimensioned so that they   55  tab, and thus acts to define a base portion,
adja- can flex to an out-of-the-way disposition (shown in  cent the band
portion 26, having a relatively re- 



phantom line in FIGURE 5) during application of      duced thickness to
enhance the flexibility of the the closure to the container. With the
flexible tabs  tab. In the preferred form, each of the tabs 32 4    7
EP 0 508 396 B1                    8 having a pad 38 also includes a free
end portion of  nular interference bead 34, and a plurality of cir-
relatively reduced thickness, compared to the cen-  cumferentially spaced
flexible tabs 32' which differ tral portion, with the base portion and free
end  in some respects from the previously described portion of
substantially equal thickness.         flexible tabs 32. As will be
appreciated by reference to FIG-   5   Specifically, flexible tabs 32' each
include a URES 5 and 6, the enhanced flexibility afforded by  planar
portion 36' preferably of a uniform thick- the base portion of reduced
thickness facilitates the  ness, and a locally thickened or enlarged region
upward movement of the tabs during application of  defined by a generally
elongated pad or node 38' the closure to a container. At the same time, the
The pad 38' of each flexible tab 32' is positioned region of relatively
greater thickness at the pad 38   10  on the generally downwardly facing
lower surface still assures the desired cooperation with the inter-  of the
tab, and thus acts to define a base portion, ference bead 34 in the second
mode of tamper-     adjacent the band portion 26, having a relatively
indication. As shown in FIGURE 6, the pad 38 of   reduced thickness to
enhance the flexibility of the each flexible tab is engageable with the
annular  tab. As in the previous embodiment, each of the interference bead
34 when the tabs extend in-  15  tabs 32' having a pad 38' also includes a
free end wardly and downwardly, and are disposed between   portion of
relatively reduced thickness, compared the interference bead and the
container locking ring  to the central portion, with the base and free end
L.                                                portions of substantially
equal thickness, corre- With particular reference to FIGURE 3, it is
sponding to the thickness of planar portion 36'. presently preferred that
the pad 38 of each tab   20  The pad 38' is preferably configured to extend
defines a generally flat surface extending between  over a major portion of
the lower surface of planar arcuate edge portions. Typical dimensions for
the  portion 36'. With reference to FIGURE 9, a current flexible tabs 32
are illustrated in FIGURES 3 and 4.  embodiment of the present closure
includes 12 These dimensions are intended as illustrative of a
circumferentially spaced flexible tabs 32', with each current embodiment,
but are not intended to limit  25  tab having a circumferential or width
dimension "f" the invention to these presently preferred dimen-  on the
order of 0.6 cm (0.236 inches), and a sional characteristics.
corresponding dimension 'p" for pad 38' thereon In a current embodiment,
the planar portion 36  of 0.55 cm (0.216 inches). Accordingly, the pad 38'
of each flexible tab 32 has a thickness dimension  is spaced inwardly from
each side edge of the "t" on the order of about 0.0127 to 0.0508 cm   30
respective tab by about 0.0254 cm (0.010 inches). (0.005 to 0.020 inches),
with the base and free end  As further illustrated in FIGURE 9, an inner
edge portions having this thickness dimension. The     portion of each of
the flexible tabs 32' is generally thickness or height "h" of each of the
pads 38 is  arcuate, with these arcuate inner edges collectively on the
order of about 0.0127 to 0.0508 cm (0.005  defining a circle concentric
with annular band 26 of to 0.020 inches), for a total maximum tab thickness
35 the closure pilfer band. Additionally, each pad 38' of 0.0254 to 0.1016
cm (0.010 to 0.040 inches).   preferably has inner and outer edge portions
which The radial dimension "x" of each pad 38 is     are generally
concentric with the arcuate inner preferably on the order of about 0.1016
cm to     edge portion of the respective flexible tab. 0.1524 cm (0.040 to
0.060 inches), with the adja-    With reference to FIGURE 7, the above-de-
cent portions of each tab having radial dimensions   40  scribed current
embodiment of the present closure "y" and "z" on the order of about 0.0127
to 0.0381  is further configured such that the planar portion cm (0.005 to
0.015 inches), respectively. By this  36' of each flexible tab 32' has a
thickness, as arrangement, the pad 38 is generally radially cen-  shown at
dimension "b" of 0.0279 cm  (0.011 tared on the respective tab.
inches), with the associated pad 38 having a thick- With reference to
FIGURE 4, the length of each   45  ness, shown at dimension "c", of about
0.0229 cm flexible tab 32 is preferably on the order of about  (0.009
inches). 0.51 to 1.02 cm (0.200 to 0.400 inches), with the    As further
shown in FIGURE 7, the inner edge pad 38 of each tab spaced inwardly from
each of   portion of each pad 38 is generally perpendicular the side edges
of the respective tab by a dimen-  to the adjacent surface of the planar
portion 36'. sion "a" on the order of about 0.0127 to 0.038 cm   so  The
inner edge portion of the pad 38' is spaced (0.005 to 0.015 inches).
from the inner edge portion of the respective tab Referring now to FIGURES
7-10, therein is      by a dimension "d", which in the illustrated em-
illustrated a modified embodiment of the present  bodiment is on the order
of 0.01524 cm (0.006 tamper-indicating plastic closure. In most respects,
inches). Each pad 38 also includes an outer edge 



the closure illustrated in these FIGURES is the   55  portion 39',
generally adjacent the base portion of same as the previously described
embodiment.      the respective flexible tab, which is disposed at an
However, this embodiment includes a pilfer band   acute angle "a" relative
to the planar portion 36' of 24, including an annular band portion 26, an
an-  the tab on which the pad is positioned. In this 5    9
EP 0 508 396 B1                    10 current embodiment, angle "a" is on
the order of   satility of the present closure construction. As dis- 35'.
cussed above, it is most preferred that the present As in the previous
embodiment, the pads 38' of  closure be configured for two modes of tamper-
the flexible tabs 32' are engageable with the asso-  indication, as
respectively illustrated in FIGURES ciated interference bead 34 for at
least partially   5   10 and 11. detaching the pilfer band 24 from the
skirt portion    In a first mode of tamper-indication, flexible of the
closure by fracture of frangible bridges 28.  tabs 32' extend angularly
upwardly and inwardly As discussed  hereinabove, such  fracture  is
(as shown in phantom line in FIGURE 10) so that achieved by positioning of
the flexible tabs 32'   the inner edge or free end portions of the flexible
between the container locking ring L and the inter-  10 tabs are positioned
for interfering engagement with ference bead 34 during removal of the
closure from  the container locking ring L. The flexible tabs 32' the
associated container. The tabs 32', including  move to this inwardly angled
disposition from a the relatively thick portions at pads 38' cooperate
substantially upwardly extending disposition (shown with the interference
bead 34 to increase the effec-  in solid line in FIGURE 10) which vertical
position tive inside diameter of the pilfer band. By this  15  the tabs
assume as the closure is applied to the action, sufficient interference is
created with the  associated container. The resilience of the tabs
container locking ring to effect fracture of the fran-  causes them to move
from this initial out-of-the- gible bridges 28.
way disposition to the inwardly and upwardly ex- Disposition of the pad 38'
on the generally    tending disposition for the first mode of tamper-
downwardly facing surface of the planar portion 36'  20  indication. of the
associated pad 32' is believed to desirably     The second mode of
tamper-indication, shown enhance the interference force or "pull strength"
in FIGURE 11, functions by decreasing the effec- which is created during
closure removal, thereby   tive inside diameter of the pilfer band. In this
mode acting to assure the intended fracture of the pilfer  of operation,
the tabs 32' extend inwardly and band for enhanced tamper-indication. This
is be-  25  downwardly, and are positionable between the con- lieved to
result from the cooperation of the flexible  tainer locking ring and the
annular interference tabs 32' with the interference bead 34 such that
bead 34. As noted above, the tabs 38' of each substantial horizontal force
components, rather than  flexible tab 32' are engageable with the interfer-
vertical force components, are created during inter-  ence bead at or near
the angular outer edge of ference with the container locking ring, as the
pad   so  each pad, with the illustrated configuration desir- 38' engages
the interference bead. This engage-    ably acting to create horizontally
directed compres- ment takes place at or near the angular outer edge  sive
forces, attendant to closure removal, which are 39' of the pad 38' and is
believed to direct force  resisted by the hoop strength of the band portion
components horizontally, which components are      26 of the pilfer band.
Fracture of frangible bridges best resisted by the circumferential hoop
strength  35  28 is thus effected. of the annular band portion 26 of the
pilfer band.     Notably, a pilfer band made in accordance with Rather than
subjecting the tabs 38' to stretching  the present invention can be
configured to function and deformation during closure removal, compres-
reliably in the second mode of tamper-indication, sive forces are created
which are directed in a    without reliance upon the first mode.
Specifically, manner in which the closure is best capable of  40  and with
reference to dimension "r" shown in FIG- resisting such forces without
undesired deforma-   URE 7, tabs 32' can be configured to have a length
tion.                                              "r" on the order of
0.256 cm (0.101 inches) if it is At the same time, the desired enhanced
flexi-  desired that the flexible tabs be configured for the bility is
achieved by virtue of the formation of each  above-described two modes of
tamper-indication. pad 32' with a base portion of relatively reduced   45
In contrast, the tabs can be relatively short- thickness, which acts to
assure high-speed applica-  ened, by providing them with a dimension "r" on
tion of the closure to a container without premature  the order of 0.218 cm
(0.086 inches), if the tabs are failure or fracture. By configuring the pad
38' to  to effect tamper-indication only in the downwardly, cover the major
portion of the respective surface of  inwardly extending disposition of the
tabs, by dis- planar portion 36', the tab 32' exhibits enhanced   50
position between the container locking ring "r" and resistance to buckling
and deformation, again with  the annular interference bead 34. In this
arrange- the desired flexibility achieved by virtue of the   ment, the tabs
initially move downwardly during 



relatively reduced thickness at the base portion.  closure removal from
their upwardly, inwardly dis- The illustrated configuration is also
believed to  positions without fracture of bridges 28. The brid- desirably
enhance cooling during molding.     55  ges 28 then fracture with the tabs
extending down- The high degree of tamper-resistance achieved   wardly and
inwardly. Again, this versatility is be- by the cooperation between
flexible tabs 32' and   lieved to be achieved, at least in part, by
configur- the associated interference bead enhances the ver-  ing the pads
38 so that they are engageable with 6    EP 0 508 396 B1 11
EP  508 396 B1                       12 the annular interference bead, in
accordance with        (34). the illustrated embodiments of the present
inven- tion.                                                 3.  A
tamper-indicating plastic closure in accor- From  the foregoing, it will be
observed that         dance with claim 1, wherein numerous modifications
and variations can be ef-   5         each said relatively thick pad means
(38) fected without departing from the scope of the           extends over
a major portion of a surface of claims. It is to be understood that no
limitation with   said flexible pad on which said pad means (38) respect to
the specific embodiment is intended or        is positioned, and defines a
generally flat sur- should be inferred. The disclosure is intended to
face substantially parallel to a planar opposite cover by the appended
claims all such modifica-  10      surface of the respective tab (32).
tions as fall within the scope of the claims. 4. A tamper-indicating
plastic closure in accor- Claims
dance with claim 1, wherein each said flexible tab (32) having said pad 1.
A tamper-indicating plastic closure for a con-   15   means (38) further
includes a free end portion tainer having an annular locking ring, said
clo-      of a relatively reduced thickness substantially sure comprising:
equal to the thickness of said base portion. a plastic cap (12) including a
top wall portion (14), and an annular depending cylin-     5. A
tamper-indicating plastic closure in accor- drical skirt portion (16), and
20        dance with claim 1, wherein an annular pilfer band (24) depending
from            said pad means (38) is spaced inwardly said skirt portion
(16) and at. least partially      from each side edge of the respective tab
(32) detachably connected to said skirt portion (16)       by about 0.0127
to 0.038 cm (0.005 to 0.015 by frangible means (28).
inches). said pilfer band (24) including an annular   25 band portion (26),
and inwardly extending flexi-  6. A tamper-indicating plastic closure in
accor- ble tab means comprising a plurality of circum-       dance with
claim 1, wherein ferentially spaced, flexible tabs (32) extending
the thickness of each said flexible tab (32), inwardly of said annular band
portion (26). and       including said base portion, is about 0.0127 to
inwardly extending interference bead means   30       0.0508 cm (0.005 to
0.020 inches), and said (34) positioned beneath said tab means (32),
pad (38) means has a thickness of about said flexible tabs (32) of said tab
means being       0.0127 to 0.0508 cm (0.005 to 0.020 Inches). positionable
between a container locking ring and said interference bead means (34)
during      7. A tamper-indication plastic closure in accor- removal of
said closure from a container for at  35  dance with claim 1, wherein least
partially detaching said pilfer band (24)          an inner edge portion of
each said pad from said skirt portion (16) by fracture of said      means
(38) is generally perpendicular to the frangible means (28), characterised
in that at        adjacent surface of the respective flexible tab least
some of said flexible tabs (32) are config-     (32), each said pad means
(38) including an ured for enhanced flexibility, and include a   40
outer edge portion, generally adjacent said central portion having a
relatively thick pad         base portion of the respective flexible tab
(32), means (38), said pad means (38) defining a            which is
disposed at an acute angle relative to base portion having a relatively
reduced thick-      a planar portion of the tab (32) on which the ness
adjacent said annular band portion (26) to      pad means (38) is
positioned. enhance the flexibility of the tab (32), each   45 said
flexible tab (32) being engageable with      8.  A tamper-indicating
plastic closure in accor- said interference bead means (34) when said
dance with claim 1, wherein flexible tabs (32) are positioned between a
said frangible means comprised a plurality container locking ring and said
interference          of circumferentially spaced frangible bridges 



bead means (34) for fracture of said frangible  so   (28) extending between
inside surfaces of said means (28).
skirt portion (16) and said pilfer band (24), said pilfer band (24) being
distinguished and at 2. A tamper-indicating plastic closure in accor-
least partially separated from said skirt portion dance with claim 1,
wherein                           (16) by circumferential score means
extending said relatively thick pad means (38) is po-   55  partially into
said frangible bridges (28). sitioned on a lower surface of the respective
generally planar flexible tab (32) and is en-     9. A tamper-indicating
plastic closure in accor- gageable with said interference bead means
dance with claim 1, wherein 7    *   C   L   M   S   * 11
EP 0 508 396 B1                     12 the annular interference bead, in
accordance with       (34). the illustrated embodiments of the present
inven- tion.                                               3. A
tamper-indicating plastic closure in accor- From the foregoing, it will be
observed that         dance with claim 1, wherein numerous modifications
and variations can be ef-   5        each said relatively thick pad means
(38) fected without departing from the scope of the          extends over a
major portion of a surface of claims. It is to be understood thatno
limitation with   said flexible pad on which said pad means (38) respect to
the specific embodiment is intended or       is positioned, and defines a
generally flat sur- should be inferred. The disclosure is intended to
face substantially parallel to a planar opposite cover by the appended
claims all such modifica-   10    surface of the respective tab (32). tions
as fall within the scope of the claims. -              4. A
tamper-indicating plastic closure in accor- Claims
dance with claim 1, wherein each said flexible tab (32) having said pad 1.
A tamper-indicating plastic closure for a con-   15  means (38) further
includes a free end portion tainer having an annular locking ring, said
clo-     of a relatively reduced thickness substantially sure comprising:
equal to the thickness of said base portion. a plastic cap (12) including a
top wall portion (14), and an annular depending cylin-    5. A
tamper-indicating plastic closure in accor- drical skirt portion (16), and
20       dance with claim 1, wherein an annular pilfer band (24) depending
from           said pad means (38) is spaced inwardly said skirt portion
(16) and at least partially      from each side edge of the respective tab
(32) detachably connected to said skirt portion (16)      by about 0.0127
to 0.038 cm (0.005 to 0.015 by frangible means (28),
inches). said pilfer band (24) including an annular  25 band portion (26),
and inwardly extending flexi-  6. A tamper-indicating plastic closure in
accor- ble tab means comprising a plurality of circum-     dance with claim
1, wherein ferentially spaced, flexible tabs (32) extending        the
thickness of each said flexible tab (32), inwardly of said annular band
portion (26), and      including said base portion, is about 0.0127 to
inwardly extending interference bead means   30     0.0508 cm (0.005 to
0.020 inches), and said (34) positioned beneath said tab means (32),
pad (38) means has a thickness of about said flexible tabs (32) of said tab
means being      0.0127 to 0.0508 cm (0.005 to 0.020 inches). positionable
between a container locking ring and said interference bead means (34)
during     7. A tamper-indication plastic closure in accor- removal of said
closure from a container for at  35  dance with claim 1, wherein least
partially detaching said pilfer band (24)         an inner edge portion of
each said pad from said skirt portion (16) by fracture of said     means
(38) is generally perpendicular to the frangible means (28), characterised
in that at       adjacent surface of the respective flexible tab least some
of said flexible tabs (32) are config-   (32), each said pad means (38)
including an ured for enhanced flexibility, and include a   40    outer
edge portion, generally adjacent said central portion having a relatively
thick pad        base portion of the respective flexible tab (32), means
(38), said pad means (38) defining a           which is disposed at an
acute angle relative to base portion having a relatively reduced thick-
a planar portion of the tab (32) on which the ness adjacent said annular
band portion (26) to      pad means (38) is positioned. enhance the
flexibility of the tab (32), each   45 said flexible tab (32) being
engageable with     8. A tamper-indicating plastic closure in accor- 



said interference bead means (34) when said          dance with claim 1,
wherein flexible tabs (32) are positioned between a             said
frangible means comprised a plurality container locking ring and said
interference         of circumferentially spaced frangible bridges bead
means (34) for fracture of said frangible  50  (28) extending between
inside surfaces of said means (28).
skirt portion (16) and said pilfer band (24), said pilfer band (24) being
distinguished and at 2. A tamper-indicating plastic closure in accor-
least partially separated from said skirt portion dance with claim 1,
wherein                         (16) by circumferential score means
extending said relatively thick pad means (38) is po-   55  partially into
said frangible bridges (28). sitioned on a lower surface of the respective
generally planar flexible tab (32) and is en-    9. A tamper-indicating
plastic closure in accor- gageable with said interference bead means
dance with claim 1, wherein 7    13                EP 0 508 396 B1
14          *   C   L   M   S   * free end portions of said flexible tabs
(32)   unteren Flache des zugeordneten, aligemein are engageable with a
container locking ring       ebenen Lappens (32) vorgesehen und zum An-
when said flexible tabs (32) extend upwardly       griff an der
Klemmwulstanordnung (34) bring- and inwardly during removal of said closure
bar ist. (10) from a container for at least partially de-   5 taching said
pilfer band (24) from said skirt  3. Einen unbefugten Eingriff anzeigender
Ver- portion (16).                                      schluB nach
Anspruch 1, in dem die relativ dicke Auflage (38) sich Uber den
Patentanspruche                                       grosseren Teil einer
Oberflache des flexiblen 10      Lappens erstreckt, auf der die Auflage
(38) 1. Einen Eingriff anzeigender KunststoffverschluB     vorgesehen ist,
und die Auflage eine allgemein for einen Behalter mit einem Sperring, wobei
ebene FRiche besitzt, die zu einer ihr gegen- der VerschluB
Oberliegenden ebenen Flache des zugeordne- eine Kunststoffkappe (12) mit
einer Decke      ten Lappens (32) im wesentlichen parallel. ist. (14) und
einem abwirtsgerichteten ringf6rmi- 15 gen zyllndrischen Mantel (16)
aufweist, ferner  4. Einen unbefugten Eingriff anzeigender Kunst- ein sich
von dem Mantel (16) abw~rts er-       stoffverschluB nach Anspruch 1, in
dem streckendes, ringformiges Diebstahlsanzeige-          jeder der mit
elner derartigen Auflage (38) band (24), das mit dem  Mantel (16) durch
versehenen biegsamen Lappen (32) ferner ei- zerbrechliche Mittel (28)
wenigstens teilweise  20  nen freien Endteil besitzt, der eine relativ
klei- abtrennbar verbunden ist,                          ne Dicke besitzt,
die im wesentlichen gleich wobei das Diebstahisanzeigeband (24) ei-
der Dicke des Basisteils ist. nen ringf6rmigen Bandteil (26) und eine einw-
ratsgerichtete biegsame Lappenanordnung mit    5. Einen unbefugten Eingriff
anzeigender Kunst- einer Mehrzahl von in der Umfangsrichtung in  25
stoffverschluB nach Anspurch 1, in dem Abstanden voneinander angeordneten,
biegsa-           die Auflage (38) In einem Abstand von men Lappen (32)
aufweist, die im Abstand           etwa 0,027 bis 0,038 cm einwarts von
jeder einw~rts von dem ringf6rmigen Bandteil (26)        Seite des
zugeordneten Lappens (32) angeord- angeordnet sind, sowie eine unterhalb
der Lap-     net ist. penanordnung angeordnete, einwartsgerichtete  30
Klemmwulstanordnung (34), wobei die flexiblen  6. Einen unbefugten Eingriff
anzeigenden Kunst- Lappen (32) der Lappenanordnung zwischen
stoffverschluB nach Anspruch 1, in dem dem Sperring des BehAlters und der
Klemm-             die Dicke jedes der blegsamen Lappen wulstanordnung (34)
positionierbar sind, wenn      (32) einschlieBlich des Basisteils etwa
0,0127 der VerschluB derart von dem elnen Behalter  35    bis 0,0508 cm
betragt und die Auflage elne abgenommen wird, daB die zerbrechlichen Mit-
Dicke von etwa 0,0127 bis 0,0508 cm betragt tel (28) zerbrochen und dadurch
das Diebstahl- sanzeigeband (24) von dem Mantel (16) wenig-   7. Einen
unbefugten Eingriff anzeigender Kunst- stens teilweise abgetrennt wird,
dadurch ge-      stoffverschluB nach Anspruch 1, in dem kennzeichnet, daB
mindestens einige der bieg-  40     ein innerer Randteil jeder der Auflagen
samen Lappen (32) so ausgebildet sind, daB         (38) zu der benachbarten
Fliche des zugeord- sie eine erh6hte Biegsamkeit haben und einen
neten biegsamen  Lappens (32) allgemein zentralen mittleren Teil mit elner
relativ dicken  rechtwinklig sit und jede der Auflagen (38) Auflage (38)
haben, die einen Basisteil be-        aligemein im Bereich des Basisteils
des zuge- 



grenzt, der zum Erh6hen der Biegsamkeit des   45   ordneten biegsamen
Lappens (32) elnen AuBe- Lappens (32) einen im Bereich des ringf6rmi-
ren Randteil besitzt, der sich unter einem spit- gen Bandteils (26) eine
relativ kleinere Dicke     zen Winkel zu einem ebenfllchigen Teil des
besitzt, wobei jeder der biegsamen Lappen          Lappens (32) erstreckt,
auf dem die Auflage (32) zum Zerbrechen der zerbrechlichen Mittel     (38)
vorgesehen ist. (28) zum Angriff an der Klemmwulstanordnung   50 (34)
bringbar ist, wenn die biegsamen Lappen   8  Einen unbefugten Eingriff
anzeigender Kunst- (32) zwischen einem Sperring eines Behalters
stoffverschluB nach Anspruch 1, in dem und der Klemmwulstanordnung (34)
angeord-             die zerbrechlichen Mittel eine Mehrzahl net sind.
von in der Umfangsrichtung in Abst~nden von- 55      einander angeordnete,
zerbrechliche Stege 2. Einen Eingriff anzeigender KunststoffverschluB
(28) autweisen, die sich zwischen Innenflachen nach Anspruch 1, in dem
des Mantels (16) und dem Diebstahlsanzeig- 9- die relativ dicke Auflage
(38) auf einer       band (24) erstrecken, und das Diebstahisanzei- 8    *
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geband (24) deutlich erkennbar und von dem         la flexibilite de la
patte (32), chaque patte Mantel (16) wenigstens teilweise durch sich in
flexible (32) pouvant etre engag6e avec lesdits der Umfangsrichtung
erstreckende Kerben ge-        moyens formant bourrelet d'interference (34)
trennt ist, die sich teilweise in die zerbrechli-  lorsque lesdites pattes
flexibles (32) sont posi- chen Stege (28) erstrecken.                5
tionnees entre une bague de retenue de reci- pient et lesdits moyens
formant bourrelet d'in- 9. Einen unbefugten Eingriff anzeigender Kunst-
terference  (34) pour une rupture desdits stoffverschluB nach Anspruch 1,
in dern            moyans cassables (28). frele Endteile der biegsamen
Lappen (32) zum Angriff an einem Sperring eines Behalters  10  2. Fermeture
en matibre plastique indiquant I'ef- bringbar sind, urn das
Diebstahisanzeigeband       fraction selon la revendication 1, dans
laquelle (24) wenigstens teilweise von dem Mantel (16)      lesdits moyens
& bloc relativement 6pais (38) abzutrennen, wenn sich beim Abnehmen des
sont positionnes sur une surface inferieure de Verschlusses (10) von elnem
Behalter die flexi-    la patte flexible globalement plane respective blen
Lappen (32) aufw~rts und einwarts er-  15     (32) et peuvent 8tre engages
avec lesdits strecken.                                          moyens
formant bourrelet d'interf6rence (34). Revendications
3. Fermeture en matiere plastique indiquant l'ef- fraction selon la
revendication 1, dans laquelle 1. Fermeture en matiere plastique indiquant
l'ef-  20  chacun desdits moyens a bloc relativement fraction pour un
recipient ayant une bague de      epais (38) s'6tendent sur une majeure
partie retenue annulaire, ladite fermeture comportant     d'une surface de
ladite patte flexible sur la- quelle sont positlonnes lesdits moyens & bloc
un bouchon en matibre plastique (12) com-       (38), et definit une
surface globalement plate prenant une partie de paroi sup6rieure (14) et
25  sensiblement parallble a une surface plane op- une partie de jupe
cylindrique annulaire s'eten-   posee de la patte respective (32). dant
vers le bas (16), et une bande de s6curite annulaire (24) qui    4.
Fermeture en matiere plastique indiquant l'ef- s'etend vers le bas depuis
ladite partie de jupe   fraction selon la revendication 1, dans laquelle
(16) et reliee de maniere au moins partielle-  30  chaque patte flexible
(32) ayant lesdits; moyens ment d6tachable & ladite partie de jupe (16)
a bloc (38) comprend en outre une partie par'des moyens cassables (28),
d'extremite libre d'une 6paisseur relativement ladite bande de sdcurit6
(24) comprenant        reduite sensiblement egale A I'epaisseur de une
partie de bande annulaire (26), et des         ladite partie de base.
moyens formant patte flexible s'etendant vers  35 l'interieur comportant
plusieurs pattes flexibles  5. Fermeture en matibre plastique indiquant
l'ef- circonferentlellement espac6es (32) qui s'eten-    fraction selon la
revendication 1, dans laquelle dent vers l'interieur de ladite partie de
bande    lesdits moyens a bloc (38) sont espacds vers annulaire (26), et
des moyens formant bourre-      l'intdrieur de chaque bord lateral de la
patte let d'interference s'etendant vers l'interieur (34)  40  respective
(32) d'environ 0,0127 A 0,038 cm positionnrs sous lesdits moyens formant
patte      (0,005 a 0,015 pouce). (32), lesdites pattes flexibles (32)
desdits 



moyens formant patte pouvant etre position-     6. Fermeture en matibre
plastique indiquant l'ef- nees entre une bague de retenue de r~cipient
fraction selon la revendication 1, dans laquelle et lesdits moyens formant
bourrelet d'interf6-  45  I'epaisseur de chaque patte flexible (32) corn-
rence (34) pendant le retrait de ladite fermetu-   prenant ladite partie de
base est d'environ re d'un recipient afin de detacher au moins
0,0127 & 0,0508 cm (0,005 & 0,02 pouce) et partiellernent ladite bande de
securite (24) de    lesdits moyens h bloc (38) presentent une ladite partie
de jupe (16) par rupture desdits     epaisseur d'environ 0,0127 & 0,0508 cm
(0,005 moyens cassables (28), caracterise en ce que   50  a 0,02 pouce). au
moins certaines desdites pattes flexibles (32) sont configurees pour une
flexibilite ame-  7. Fermeture en matibre plastique indiquant l'ef- lior6e,
et comprennent une partie centrale         fraction selon la revendication
1, dans laquelle ayant des moyens a bloc relativement 6pais         une
partie de bord interne de chacun desdits (38), lesdits moyens a bloc (38)
d6finissant  55   moyens a bloc (38) est globalement perpendi- une partie
de base ayant une 6paisseur relati-     culaire & la surface adjacente de
la paffe flexi- vement reduite de facon adjacente & ladite         ble
respective (32), chacun desditsr moyens &a partie de bande annulaire (26)
afin d'am6liorer    bloc (38) comprenant une partie de bord-exter-    17
EP 0 508 396 B1                     18 ne, globalement adjacente A ladite
partie de base de la patte flexible respective (32), qui est dispos6e avec
un angle aigu par rapport a une partie plane de la patte (32) sur laquelle
sont positionnes les moyens a bloc (38).      5 &  Fermeture en matibre
plastique indiquant l'ef- fraction selon la revendication 1, dans laquelle
lesdits moyens cassables comportent plusieurs ponts cassables
circonferentiellement espaces   10 (28) s'tendant entre des surfaces
interieures de ladite partie de jupe (16) et ladite bande de securit6 (24),
ladite bande de securite (24) se distinguant et 6tant au moins
partiellement s6- paree de ladite partie de jupe (16) par des   15 moyens a
entaille circonferentielle s'6tendant partieflement dans lesdits ponts
cassables (28). 9. Fermeture en matibre plastique indiquant l'ef-  20
fraction selon la revendication 1, dans laquelle des parties d'extrdmit6
libre desdites pattes flexibles (32) peuvent Otre engag6es avec une bague
de retenue de recipient lorsque lesdites pattes flexibles (32) s'6tendent
vers le haut et   25 vers l'int~rieur pendant le retralt de ladite fer-
meture (10) d'un recipient afin de d6tacher au moins partiellement ladite
bande de s6curite (24) de ladite partie de jupe (16). 30 35 40 45 50 55 *
C     L    M     S     * 10    


