wo 2014/150770 A 1[I I 00000 OO O

(43) International Publication Date

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property
Organization
International Bureau

~
é

\\

(10) International Publication Number

WO 2014/150770 A1

25 September 2014 (25.09.2014) WIPO I PCT
(51) International Patent Classification: DO, DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,
B65D 43/02 (2006.01) HN, HR, HU, ID, IL, IN, IR, IS, JP, KE, KG, KN, KP, KR,
. L KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD, MF,
(21) International Application Number: MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ,
PCT/US2014/024186 OM, PA, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SA,
(22) International Filing Date: SC, SD, SE, SG, SK, SL, SM, ST, SV, 8Y, TH, TJ, TM,
12 March 2014 (12.03.2014) TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM,
ZW.
(25) Filing Language: English
L. ) (84) Designated States (unless otherwise indicated, for every
(26) Publication Language: English kind of regional protection available): ARIPO (BW, GH,
(30) Priority Data: GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, S8Z, TZ,
13/836,982 15 March 2013 (15.03.2013) US UG, ZM, ZW), Burasian (AM, AZ, BY, KG, KZ, RU, TJ,
TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK,
(71) Applicant: SONOCO DEVELOPMENT, INC. [US/US]; EE, ES, FL FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV,
North Second Street, Hartsville, SC 29550 (US). MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK, SM,
(72) Tnventors: ANTAL, Keith, E.; 13 Knollwood Drive, Val- gﬁ ﬁﬁpl{/ngﬁEBJ’ng’TgG’Tg)L CM, GA, GN, GQ, GW,
atie, NY 12184 (US). LAGACE, Chad, E.; 37 Carleton ? ’ ? > ’ ’
Avenue, Cohoes, NY 12047 (US). SMITH, Terry; 502/99 Declarations under Rule 4.17:
River Street, South Yarra, Melbourne, 3141 (AU). — as to applicant’s entitlement to apply for and be granted a
(74) Agents: DURLING, Thomas J. et al.; Flaster/greenberg, patent (Rule 4.17(ii))
PC., Foqr Penn Center, 2nd Floor, 1600 John F. Kennedy ___ as to the applicant's entitlement to claim the priority of the
Blvd., Philadelphia, PA 19013 (US). earlier application (Rule 4.17(iii))
(81) Designated States (unless otherwise indicated, for every Published:
kind of national protection available). AE, AG, AL, AM, '
AO, AT, AU, AZ, BA, BB, BG, BI, BN, BR, BW, BY, —  with international search report (4rt. 21(3))
BZ, CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM,
(54) Title: CLOSURE FOR CONTAINER

/‘ FIG. 5
/7 % 30 \ 3 36 32 34 3
42 ) .')
) s
/[
44_)/\ 44J 34 3)8 /
FIG. 4

(57) Abstract: A closure (14) for covering an opening in a container (12) and engaging a peripheral rim (18) defining the opening.
The closure (14) includes a body (24) for covering the container opening and a plurality of projecting portions (30) that extend from
a periphery of the body (24). The projecting portions (30) are spaced from one another around the periphery of the body (24), with
each formed to surround a portion of the container rim (18). A ring (28) is connected to the projecting portions (30) and surrounds
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end for engagement with the container rim. The projected ends of the fingers include a varied or undulating surface.
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CLOSURE FOR CONTAINER

Field of the Invention
[0001] The present disclosure relates to an overcap, lid or closure structure for use along
with a container to form a package. The closure is formed for sealing a container discharge.

Preferably, the closure includes structures providing tamper evidence.

Background of the Invention

[0002] Containers have been used for a variety of products, including food products,
cleaning products, etc. Containers may be constructed of any number of materials. One
container example includes a composite body portion, an open top end and a lip or rim, with the
material rolled to form a projecting bead adjacent an external sidewall. A closure, lid or overcap
may further be provided for closing the container opening. In an alternative example, the
container rim may include an end ring, fixed to the container body and forming the retaining
bead.

[0003]  Container closures typically fit over the container top end or opening. The closure
may also cover a discharge valve formed on the container. The closure serves many functions
including, but not limited to, protecting the discharge of the container from damage, preventing
or deterring unwanted access into the container, maintaining the product within the container and
preventing spilling, helping to improve stacking of multiple containers, and increasing the useful
life of the product after opening.

[0004]  Overcaps may also be provided with means for deterring tampering with the container
contents prior to use by a consumer and/or may be provided with related or separate means for

indicating that tampering may have occurred.
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[0005]  US 5,538,154 to Von Holdt shows a snap-on, flexible lid having spaced panel
portions on the sidewall flange of the lid having inwardly projecting structures that are
positioned to engage the bead of the container rim. Vertically aligned tear lines are provide on
the side edges of the panel portions for separation of the panels from the remainder of the lid
flange for ease of flexing the panel portions away from engagement with the container bead.
[0006]  US 4,934,554 to Edwards shows a tamper evident lid structure having an outer ring
attached to the sidewall flange of the lid. The tamper evident portions are provided at various
locations within an inverted u-shaped channel. The ring is provided with a hook member and
includes a barb for retention on the bead of the container rim. An opening in the sidewall is
provided at the location of the hook member. The ring may be removable by a tearing action,
which also removes the hook members.

[0007] US 7,918,360 to Mengeu et al. shows a container and overcap combination for a
microwavable container, wherein the overcap includes a skirt portion having at least one flexible
member therein for releasable engagement with a bead on the rim of the container. The
members may be flexed outwardly to release engagement with a bead on the container. An
opening is provided in the top of the skirt portion, adjacent each member, providing access to the
flexible member.

[0008] US 6,899,245 to Nelson shows a tamper resistant container lid having a band
surrounding the container bead engagement structures. The band forms a tear strip and is
separated into a plurality of spaced tabs having spurs formed on the inside, inwardly directed
surfaces. Removal of the band separates the spurs and exposes a bead engagement structure on
the lid.

[0009]  US 4,281,774 to Mumford shows a tamper evident snap-on cap having an outer skirt
for engagement of a beaded rim on a container and an integral tear strip for tamper evidence. An
inwardly positioned annular wall forms a plug for engagement with the interior surface of the

container rim.
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Summary of the Invention
[0010] In one aspect of the disclosure, a closure is defined for use in covering a container
discharge. The discharge is defined by a peripheral rim having an external sidewall and an
outwardly projecting bead. The closure includes a body portion adapted to cover the discharge
and a plurality of projecting portions extending from a periphery of the body. The projecting
portions are spaced from one another around the body, with each adapted to engage a portion of
the container rim and a corresponding portion of the bead. A ring is connected to the projecting
portions and is adapted to surround the rim in a spaced relationship. A plurality of spaced
retaining fingers is provided, with the fingers interleaved within the spacing between adjacent
projecting portions. The fingers project inwardly from the ring and each include a projected end.
The projected end of the fingers defines an undulating surface adapted to engage the bead
associated with the container rim. The engagement of the fingers with the bead is visible
through the spacing between the projecting portions. In addition, the fingers are removed along
with the ring upon a frangible disconnection of the ring.
[0011]  In a further aspect of the closure, the projecting portions may include an inwardly
facing surface having an inwardly projecting ridge thereon for engaging the bead portion of the
container rim. The projecting portions may be formed as curved portions for wrapping around
the container rim.
[0012]  In a further aspect of the closure, the body portion may include a substantially planer
surface that overlaps with at least a portion of the container rim. The body may include a well
formed by a base surface and a projecting sidewall. The projecting sidewall may be formed for
engagement with an internal sidewall of a discharge opening in the container. A peripheral
flange may be provided around the internal sidewall, with the projecting portions extending from
the flange.
[0013]  In a further aspect of the closure, the undulating surface on the projected ends of the
fingers may include a plurality of transverse ridges. Alternatively or in addition thereto, the
undulating surface may be formed by a secries of planer sections having a varied projection
length. The projected sections may include a separation there between, so that the sections are

independently flexible.
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[0014]  In a further aspect of the closure, the body portion may define a projecting dome,
with the projecting portions extending from a base of the dome. The ring may be frangibly
connected to the projections at the base of the dome.

[0015]  In another aspect of the present disclosure, a package is provided including a
container and a closure. The container includes a rim surrounding a container discharge. A
closure removably covers the container discharge and engages the peripheral rim on the
container. The closure includes a body portion dimensioned to cover the container discharge and
a rim engagement structure formed by a plurality of projecting portions. The projecting portions
are cach formed to engage the rim and to removably retain the closure in a covering relation with
the discharge. A ring is frangibly affixed to projecting portions and adapted to substantially
encircle the rim of the container. A plurality of tamper-evident fingers project from an inside
surface of the ring, with each finger angled inwardly and having a projected end adapted for
engagement with the container rim. The fingers are spaced from one another and positioned
within the spacing defined by the projecting portions. The engagement of the container rim by
the fingers 1s visible through the spacing to form a tamper-evident assembly. The projected end
of the fingers defines an undulating surface.

[0016]  In a further aspect of the package, the undulating surface of the projected ends of the
fingers may include a plurality of transverse ridges. Alternatively or in addition thereto, the
undulating surface is formed by a series of planer sections having a varied projection length. The
planer sections may further be separated so as to be independently flexible.

[0017]  Ina further aspect of the package, the container discharge may be an opening defined
by the rim, with the opening defining access to an interior volume of the container.
Alternatively, the discharge may be a valve structure projecting from the container and
surrounded by the rim. The body of the closure may be defined as a projecting dome, with the
projecting portions extending from a base of the dome.

[0018] Other features of the present invention and combinations of features will become
apparent from the detailed description to follow, taken in conjunction with the accompanying

drawings.
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Brief Description of the Drawings
[0019]  For the purpose of illustrating the invention, the drawings show one or more forms
that are presently preferred. It should be understood that the invention is not limited to the
precise arrangements and instrumentalities shown in the drawings.
[0020]  Fig. 1 shows an isometric view of a package in a form contemplated by the present
disclosure, the package including a container and a closure.
[0021]  Fig. 1A shows an isometric view of a package as shown in Fig, 1, wherein the closure
1s separated from the container.
[0022]  Fig. 2 shows a top plan view of the closure embodiment shown in Fig. 1.
[0023] Fig. 3 shows a bottom isometric view of the closure embodiment of Figs. 1- 2.
[0024]  Fig. 4 shows a cross sectional view of the closure as taken along line 4-4 in Fig. 2.
[0025]  Fig. 5 shows a close-up view of a portion of the closure taken from Fig. 4.
[0026]  Fig. SA shows an alternate view of the closure portion of Fig. 5, with the container
shown in an engaged position.
[0027]  Fig. 6 shows a close-up view of another portion of the closure taken from Fig. 4.
[0028] Fig. 6A shows an alternate view of the closure portion of Fig. 6, with the container
shown in an engaged position.
[0029]  Fig. 7 shows an isometric view of a further package form, the package including an
alternate form of a container and a closure.
[0030] Fig. 8 shows a cross sectional view of the closure form shown in Fig. 7.
[0031]  Fig. 9 shows a close-up cross sectional view of a portion of the closure of Figs. 7 and
8, with the closure in engagement with a rim on the container.
[0032]  Fig. 10 shows an isometric view of a closure in a further form contemplated by the
present disclosure, the closure embodiment shown for use with a container of the type shown in
Fig. 1.
[0033]  Fig. 11 shows a top plan view of the closure embodiment shown in Fig. 10.
[0034] Fig. 12 shows a bottom isometric view of the closure embodiment of Figs. 10 and 11.
[0035]  Fig. 13 shows an enlarged cross sectional view of a portion of the closure of Figs. 10-

12.
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[0036] Fig. 14 shows an alternate view of the portion of the closure of Fig. 13, with the

container rim engaged by the closure,

Detailed Description

[0037] In the figures, where like numerals identify like elements, there is shown an
embodiment of a package formed by a combination of a container and overcap, lid or closure. In
Figs. 1 and 1A, the package is generally designated by the numeral 10, the container by the
numeral 12 and the closure by the numeral 14. The container 12 includes a sidewall 16 that,
along with the bottom wall (not shown), defines an internal storage volume for a product or the
like. A discharge opening is provided at the upper end of the sidewall 16. The discharge
opening is defined by an annular rim 18, which is shown to include an outwardly projecting bead
20. An external surface 22 of the sidewall 16 is formed below the bead 20. The closure 14 is
secured to the rim 18 of the container 12 and covers the opening.

[0038]  The closure 14 includes a central body portion 24 and a surrounding skirt 26. The
skirt includes an annular ring portion 28 at its base. The body 24 is preferably dimensioned to
extend across and cover the discharge opening (see Fig. 1A) at the top end of the container 12.
The skirt portion 26 extends outwardly from the body 24 and surrounds the container rim 18.
The skirt 26 includes a plurality of projections 30 that -- as shown -- curve away from the body
26 and wrap around at least a portion of the rim 18. The projections 30 are spaced from one
another. The ring 28 is frangibly connected to the ends of the projections 30. The ring 28
surrounds the rim 18, when the package 10 is assembled, and is spaced from the rim 18. A
plurality of inwardly directed fingers or tabs 34 are provided on the ring 28. The fingers 34
angle upwardly and inwardly from the inside of the ring 28.

[0039]  Further specifics of the overcap 12 are shown in detail within Figs. 2-6. In the top
view of Fig. 2, the spaces 32 between the projections 30 are shown to provide a view of the
fingers 34. In Fig. 3, the internal structure of the closure is shown. The spaces 32 define visual
access to the fingers 34, which project inwardly towards the body 24 of the closure 14. The

fingers 32 are interleaved with the projections 30. The inside surfaces of the projections 30 are
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provided with a plurality of ridge elements 36. The ridges 36 are provided for releasable
engagement with the rim 18 of the container 12,

[0040]  As shown in Figs. 4-6, the fingers 34 are aligned with the spaces 32 and interleaved
between adjacent projections 30. The fingers 34 angle inwardly from the ring 28. The ring 28 is
preferably frangibly attached to the projections 30, so that the ring 28 may be separated from the
skirt 26. Separation of the ring 28, serves to disconnect the fingers 28 from the body 24 of the
closure 14. The ridges 36 on the projections 30 are substantially aligned with the projected ends
40 of the fingers 34. Upon separation of the ring 28 and fingers 34, the ridges 36 will engage
under the bead 18 of the container rim to (releasably) retain the closure on the container 12.
[0041]  Asshown in Fig. 6, the projected end 38 of the finger 34 is vertically aligned with the
outer edge 40 of the closure body 24, such that vertical access (sec arrow) to the finger 34 is
provided through the opening 32. The vertical access in the formation permits the molding of
the overcap by the use of two fixed mold halves, which separate from above and below the
closure body to release the part from the mold. The ridges 36 project inwardly from the inside
wall of the projections 30 and are limited in inward extension. By controlling the dimensions
and mold times, removal of the mold halves is permitted without significant deformation of the
ridges 36 as the part is removed from the mold.

[0042]  In Figs. 5A and 6A, there is shown the engagement of the closure 14 with the rim 18
of the container 12. The central body 26 covers the discharge opening defined by the rim 18.
The ridges 36 and the inwardly angled fingers 34 engage the outwardly projecting bead 20. In
Fig. 5A, the cross section is taken through a projection 30, which wraps around the rim 18 of the
container 12. The ring 28 surrounds the rim 18 and is spaced from the bead 20 and the upper
sidewall 22 of the container 12. One of the ridges 36 is shown on the inside surface of the
projection 30 and is positioned on the underside of the bead 20. Once the ring 38 is removed, by
separation along the frangible connection 42, the ridges 36 serve as a means to releasably retain
the closure 14 on the container 12. In Fig. 6A, the cross section is taken through a finger 34,
which is aligned within a space 32 between the adjacent projections 30. The projected end 38 of
the finger 34 engages underneath the rim 18 at the junction of the bead 20 and the upper sidewall
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22. Before removal of the ring 28, the fingers 34 serve as a tamper resistant structure, for
maintaining the package 10 sealed during shipment, during storage and at the point of sale.
[0043]  As shown in Figs. 5 and 6, the projected end 38 of each finger 34 includes an
undulating or non-uniform surface, having a number of transverse ridges. The undulating
surface of the projected ends 38 provides an engagement surface for the fingers 34 with the bead
20 of the container rim 18. The engagement of the finger ends 38 is contemplated to hold the
closure 14 in place. The undulating surface 38 assists in the engagement between the fingers 34
and the bead 20 by increasing the frictional contact and resisting transverse movement along the
underside of the bead 20. The flexibility of the ridges on the projected end 38 of the finger 34
may be controlled by varying the material, the thickness of the finger or the length of each ridge
in the undulating surface. The fingers 34 are also connected to the inner surface of the ring 28 by
ribs 44. The ribs 44 serve to increase the stiffness of the fingers 34 by limiting flex between the
fingers 34 and the ring 28. The height of the ribs 44 may further serve to control the engagement
between the projected end 38 of the fingers 34 and the bead 20 on the container rim 18. The ribs
44 may also assist in providing a visual identification of tampering. The ribs 44 in essence make
it more difficult for the fingers 34 to be deformed. Hence, any bending of the fingers 34 away
from the rim 18 or the engagement of the bead 20 preferably results in a plastic deformation of
the material forming the finger 34 and/or the connecting rib 44, which would be visible upon
inspection through the spaces 32 between adjacent projections.

[0044]  In Fig. 7, there is shown a package 110 formed from a container 112 and a closure
114. The container 112 is shown as a canister for housing a compressed fluid and for
discharging the fluid as an atomized spray, foam or similar form. The closure 114 is shown as
having a dome shaped body 124 with a surrounding frangible ring 128. A tab 146 projects from
the ring 128 and creates a gripping surface for starting disconnection of the ring 128 from the
body 124 of the closure. A discharge valve (not shown) is contemplated to project from the
upper end of the container 112 and is protected by the dome of the closure body 124.

[0045]  The closure 112 is shown in cross section in Fig. 8. The dome of the body 124 forms
a central volume for receiving a projecting valve (not shown) on the container (112). A plurality

of spaced fingers 134 project from the inside surface of the ring 128 formed at the base of the
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body 124. A series of openings 132 are formed in the base of the body 124 and are aligned with
the fingers 134, Defining the openings 132 are a series of projections 130 on the base of the body
124. The openings 132 are interleaved with the projections 130 and form a skirt 126 for
retaining the closure body 124 on the container 112 (Fig. 7). Each projection 130 includes a
retaining ridge 136 formed for securing the closure on a rim (118; Fig. 9) on the container 112.
The ring 128 is frangibly connected to the skirt 126, as shown at the right side of Fig. § in the
arca of the starting tab 146. The frangibility of the connection is formed by a reduced thickness
in the material 142, defining the ring 128 as a tear strip that may be removed from the base of the
skirt 126.

[0046] In Fig. 9, there is shown a close-up cross sectional view of the engagement of a
projecting finger 134 with the rim 118 on the container 112. The finger 134 projects from the
ring 128 in an inward and upward direction. The projected end 138 of the finger 134 includes a
series of ridges creating an undulating or non-uniform surface (similar to that shown in Figs. 4-
6). The rim 118 of the container 112 includes a projecting bead 120, forming an undercut
surface adjacent the upper container sidewall 122. The spaced fingers 134 on the ring 128 serve
to retain the closure 114 on the container 112. The fingers 134 tightly engage the bead 120 on
the container rim 118. The undulating surface on the projected end 138 of the fingers 134 assists
in the engagement by increasing the frictional contact and by resisting transverse movement
along the underside of the bead 120. The flexibility of the ridges on the projected end 138 of
each finger 134 may be controlled by varying the material, the thickness of the finger or the
length of each ridge in the undulating surface. The fingers 134 may also be connected to the
inner surface of the ring 128 by connecting ribs (not shown in Fig 9). The ribs, as in Figs. 4-6,
serve to increase the stiffness of the fingers 134 by limiting flex between the fingers 134 and the
ring 128,

[0047]  The fingers 134 serve to provide a visual identification of engagement on the rim 118
of the container 112 and of any tampering with the engagement. Removal of the engagement by
the fingers 134 from the rim is contemplated to require a bending of a finger 134. Hence, any

bending of the fingers 134 away from engagement of the bead 120 would preferably result in a
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plastic deformation of the material forming the finger 134, which would be visible upon
inspection through the space 132 associated with each finger 134.

[0048] As shown in Fig. 9, a shoulder 148 is provided on the base of the closure body 124,
above the space 134 in the skirt (126). A shown, the shoulder surface 148 rests on the upper
surface of the rim 118 of the container 112. The rim 118 1s lodged between the projected end
138 of the finger 134 and the shoulder surface 148, securing the closure (114) to the rim 118.
Upon removal of the ring 128, the fingers 134 are also removed from the closure 114, However,
the closure 114 may be releasably secured to the rim 118 of the container 112 by means of the
ridges 136 on the inside surface of the projections 130, as shown in Fig. 8.

[0049] In Figs. 10-14, there is shown a further embodiment of a closure 214. The closure
214 includes a central body portion 224 and a surrounding skirt 226, ending in an annular ring
228. The body 224 is preferably dimensioned to extend across and cover the discharge opening
of a container, such as the container 12 (referring to Figs. 1 and 1A). As shown, the body 24 is
formed as a well with a base portion 250 and an upstanding sidewall 252. The outside
diameter/dimension of the sidewall 252 is contemplated to correspond to the inside
diameter/dimension of a container sidewall (22) adjacent its discharge opening. The body 224
may be frictionally retained within the discharge opening on the container. The frictional contact
between the body sidewall 252 and the container sidewall is contemplated to allow for removal
of the body 224 from the opening when desired by the package user. A peripheral flange 254 is
provided at the upper end of the body sidewall 232 and connects with the skirt 226.

[0050]  The skirt portion 226 of the closure 214 extends outwardly from the flange 254 of the
closure body 224. The skirt 226 includes a plurality of projections 230 that surround the upper
surface of the rim (18) and the outer surface of the bead portion (20) when the closure 214 is
positioned on a container. The projections 230 are spaced from one another, with the spaces 232
assisting in the formation of a tamper evident structure. The ring 228 is frangibly connected to
the projections 230 and surrounds the container rim (18) when a package is assembled. The
projections 230 extend along the upper sidewall (22) of a container, with the ring 228 being
spaced from the sidewall. A plurality of inwardly directed fingers or tabs 234 are provided on the
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ring 228. The fingers 234 angle inwardly from the inside of the ring 228 and are formed to
engage a bead portion (20) of the container rim (18).

[0051] A frangible connection is formed between the projections 230 and the ring 228. This
frangible connection is represented in Fig. 10 by a dotted line 242. The frangible connection is
contemplated to be formed by a reduced thickness within the wall of the closure 214. The closure
214 1s preferably formed from injection molded plastic having sufficient properties for the line of
reduced thickness to form a tear line for removal of the ring 228, After removal of the ring 228,
the projections 230 remain in place and form a retaining means for the closure 214 to releasably
scal a container discharge opening. The frangible connection may be located at other places on
the skirt, and may be located adjacent the flange 254. As shown in Fig. 10, a gap is provided in
the ring 228 and an opening tab 256 is provided. The opening tab 46 forms a projecting structure
that is separate from the removable ring 228 and (as shown) is separate from the projections 230.

[0052]  The ring 228 is disconnected from the projections 230 and the inner fingers 234 are
also removed from the closure skirt 226. The ring 228 is completely removed from the outer
periphery of the skirt 226, leaving the opening tab 256 and the projections 230.

[0053]  The internal engagement of the fingers 234 with the rim 18 of a container 12 is
illustrated in cross section in Fig. 14. In Figs. 10-12, the fingers 234 comprise multiple sections
that form an undulating or varied projecting surface 238. The varied surface is provided to
create a better grip between the fingers 234 and the bead of the container rim. This enhanced
grip is useful both in rolled rims formed from the sidewall of the container and metal beads that
are crimped onto the rim of the container opening. In addition, as shown, a gap or separation is
provided between the sections of the fingers 234. The spacing allows the sections of the fingers
to flex in the engagement with bead on the rim of the container.

[0054]  The cross sections of Figs. 13 and 14 are taken through the skirt 226 at the location of
an opening or space 238. Hence, the projected surface 238 of the fingers 230 is shown, with the
adjacent projection 230 positioned behind the finger 230 and the ring 228. The undulating or
varied surface of the fingers 40 is directed at an upward angle and inwardly towards the outside
surface of the sidewall 252. A connecting rib 244 is provided on the underside of the finger 234,

forming a connection between the finger 234 and the inside of the ring portion 228. The
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container rim 18 is inserted into the open arca bounded by the outside surface of the sidewall
252, the upper flange 254 (where provided) and the adjacent projection 230. The outwardly
projecting bead 20 on the container rim is engaged by at least one of the projected ends 238 of
the finger 234, preferably at the intersection of the bead 20 and the upper sidewall 22 of the
container 12. The inside surface of the container sidewall 22 is in contact with the outside
surface of the body sidewall 252 of the closure 14.

[0055]  The fingers 234 are visible through the spaces 232 between adjacent projections 230
to provide for inspection of the engagement between the fingers 234 and the container bead 20.
Separation of the fingers 234 around the container rim 18 is required to remove the closure 214
from the container 12. Hence, any visible misalignment or deformation of one or more of the
projected ends 238 of the fingers 234 provides an indication of tampering. The connection ribs
244 may assist in the visual identification of tampering. The ribs 244 make it more difficult for
the fingers 234 to be deformed. Hence, any bending of the fingers 234 away from the container
rim 18 will preferably result in a plastic deformation of the material that is visible upon
ispection.

[0056]  The skirt 226 is removed from the body 224 of the closure by a tearing along the line
242. The engagement of the body 224 of the closure 214 with the upper sidewall 22 and rim 18
of the container 12 is then created by the outside surface of the sidewall 252 and the wrapping of
the projections 230 around the rim 18. If the skirt as a whole is removed from the body of the
closure, the frictional engagement of the sidewall 252 and the contact of the flange 254 positions
the closure 214 on the discharge opening. A lifting force on the tab 256 may be used to
overcome the friction between the sidewall 252 and the container so as to remove the closure
from the container.

[0057]  In manufacturing the closure, an injection molding process is preferred. As a result of
interleaving the projections and spaces and the alignment of the fingers in the spaces, mold part
access 1s provided from both above and below the closure body. Preferably, no vertical overlap
of the parts is provided. This type structure may be formed using a two part mold, without the
need for moving mold parts. The two mold haves can be separated from above and below the

part. Any ridge structures (36, 136) on the inside surface of the projections (e.g., 30 and 130) are
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contemplated to be limited in the amount of inward projection and are formable using normal
molding techniques.

[0058] The present invention has been described and illustrated with respect to one or more
exemplary embodiments. It should be understood by those skilled in the art from the foregoing
that various other changes, omissions and additions may be made therein, without departing from
the spirit and scope of the present invention, with the scope of the invention being described by

the foregoing claims.
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Claims
What is claimed is:

1. A closure for use in covering container discharge, the discharge surrounded by a
peripheral rim having an outwardly projecting peripheral bead, the closure comprising:

a body adapted to cover the discharge;

a plurality of projecting portions extending from a periphery of the body, the
projecting portions spaced from one another around the periphery, each projecting portion
adapted to engage a portion of the container rim and a corresponding portion of the bead;

a ring connected to the plurality of projecting portions, the ring adapted to
surround container rim and being spaced therefrom; and

a plurality of retaining fingers, the fingers spaced from one another and
interleaved within the spacing between adjacent projecting portions, the fingers projecting
inwardly from the ring and each forming a projected end, the projected end of the fingers
defining an undulating surface adapted to engage the bead associated with the container rim,

wherein the engagement of the fingers with the bead is visible through the
spacing between the projecting portions, and

wherein the fingers are removed along with the ring upon a frangible
disconnection of the ring from the projecting portions.

2 A closure as in claim 1 wherein the projecting portions further comprise an inwardly
facing surface, said surfaces each having an inwardly projecting ridge for engaging the bead
portion of the container rim.

3. A closure as in claim 1 wherein the projecting portions are curved and are formed for
wrapping around the container rim.

4, A closure as in claim 1 wherein the body forms a substantially planer surface and
overlaps at least a portion of the container rim.

5. A closure as in claim 1 wherein the body comprises a well formed from a base surface
and a projecting sidewall.

6. A closure as in claim 5 wherein the projecting sidewall is formed for engagement with

an internal sidewall formed as part of the container discharge.
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7. A closure as in claim 6 further comprising a peripheral flange formed around the
internal sidewall and wherein the projecting portions extend from the flange.
8. A closure as in claim 1 wherein the undulating surface of the projected ends of the
fingers comprises a plurality of transverse ridges.
9. A closure as in claim 1 wherein the undulating surface is formed by a series of planer
sections having a varied projection length.
10. A closure as in claim 9 wherein the planer sections are separated and independently
flexible.
11. A closure as in claim 1 wherein the body comprises a projecting dome and the
projecting portions extend from a base of the dome.
12. A closure as in claim 11 wherein the undulating surface of the projected ends of the
fingers comprises a plurality of transverse ridges.
13. A closure as in claim 1 wherein the ring is frangibly connected to the projections.
14. A package comprising
a container having a rim surrounding a container discharge, the container
discharge providing access to contents of the container, the container rim having a projecting
peripheral bead; and
a closure removably covering container opening and engaging the container rim,
the closure comprising

a body portion dimensioned to cover the container discharge,

a 1im engagement structure formed by a plurality of projecting portions,
the projecting portions each formed to engage the rim of the container to removably retain the
closure in a covering relation with the container discharge,

a ring frangibly affixed to projecting portions, the ring adapted to
substantially encircle the rim of said container, and

a plurality of tamper-evident fingers projecting from an inside surface of
the ring, cach finger angled inwardly and having a projected end adapted for engagement with
the bead portion, said fingers spaced from one another and positioned within the spacing defined

by the projecting portions, the container rim engagement of the fingers being visible through the
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spacing to form a tamper-evident assembly, and the projected end of the fingers defining an
undulating surface.

15. A package as in claim 14 wherein the projecting portions further comprise an
inwardly facing surface, said surfaces cach having an inwardly projecting ridge for engaging the
bead portion of the container rim.

16. A package as in claim 14 wherein the projecting portions are curved and are formed
for wrapping around the container rim.

17. A package as in claim 14 wherein the undulating surface of the projected ends of the
fingers comprises a plurality of transverse ridges.

18. A package as in claim 14 wherein the undulating surface is formed by a series of
planer sections having a varied projection length.

19. A package as in claim 14 wherein the planer sections are separated and independently
flexible.

20. A package as in claim 14 wherein the body comprises a projecting dome and the

projecting portions extend from a base of the dome.

SUBSTITUTE SHEET (RULE 26)



WO 2014/150770 PCT/US2014/024186

113

14

: - ‘ 26
\\ 30 /
N — (=<K
E— 22
ks - 30>> = N X
e e LA —34
32 [ 34
1_6 12

FIG. 1



WO 2014/150770 PCT/US2014/024186

2/13 24

’/-14

FIG. 1A



WO 2014/150770 PCT/US2014/024186

3/13




WO 2014/150770 PCT/US2014/024186

4/13




PCT/US2014/024186

WO 2014/150770

5/13

(AT - |

NT\,W, W\ Lﬂ _w ) —] [ @ _,\Nﬁ\ 47@
7 /

* wm/V\/ N«M v’ omL ( W \ ( / Nvm ’

og Y& zg 9% %N og 9% -

N —— e —



WO 2014/150770 PCT/US2014/024186

FIG. 6A

V7777 A A 7 A

[—14

: . 5
O
LL
~ OJ/B&?:\Q \



WO 2014/150770 PCT/US2014/024186

713

/\110

112
/

~_ 7 FAG.7



WO 2014/150770

PCT/US2014/024186

8/13

//

%
)
// % 124
|
/
/
/ /
/ :
/ %
/ %
/ )
é é/ 132
130 - g, g
132 /% / é 130
) L /
L» -/ é 6 146
T 7P\ < ; S ——a ;//////
Wi C < - ’////%
128 138 136 136

134

L

142

FIG. 8



WO 2014/150770 PCT/US2014/024186

9/13
(@))
O
LL
—
o
{ /
2
- 2
S,
NN
{8



WO 2014/150770 PCT/US2014/024186

10/13

te)
~
~
~
Y
o g
LN
~ s
- ~N
k N
o~ \ 2,9,
A I [
p
¢
N
(;‘,; /7
~
| ()
|
T~ o f o Y
LN o
~ |\ ~ .
T~ O
' LL
o I
~
o~
¢
~N
0
el
~
(o)
~
~
/
j/
™~ /
aQ /



WO 2014/150770 PCT/US2014/024186

11/13




WO 2014/150770 PCT/US2014/024186

12/13




PCT/US2014/024186

WO 2014/150770

13/13

vl Old

WY
0S¢

NN

\

2222222222222

8¢¢




INTERNATIONAL SEARCH REPORT

International application No

PCT/US2014/024186

A. CLASSIFICATION OF SUBJECT MATTER

INV. B65D43/02
ADD.

According to International Patent Classification (IPC) or to both national classification and IPG

B. FIELDS SEARCHED

B65D

Minimum documentation searched (classification system followed by classification symbols)

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

EPO-Internal, WPI Data

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category*

Citation of document, with indication, where appropriate, of the relevant passages

Relevant to claim No.

19 June 1990 (1990-06-19)
cited in the application
column 6, Tine 23 - Tine 33;

31 May 2005 (2005-05-31)
cited in the application
column 5, Tine 23 - Tine 25;
column 5, Tine 36 - Tine 37;

23 July 1996 (1996-07-23)
cited in the application
column 4, Tine 33 - Tine 45;

US 4 934 554 A (EDWARDS BRYANT [US])

US 6 899 245 B1 (NELSON JAMES L [US])

US 5 538 154 A (VON HOLDT JOHN W [US])

1-20

figures 18-23
1-20
figure 6
figure 2
1-20

figure 2
_/__

Further documents are listed in the continuation of Box C.

See patent family annex.

* Special categories of cited documents :

"A" document defining the general state of the art which is not considered
to be of particular relevance

"E" earlier application or patent but published on or after the international
filing date

"L" document which may throw doubts on priority claim(s) or which is
cited to establish the publication date of another citation or other
special reason (as specified)

"Q" document referring to an oral disclosure, use, exhibition or other
means

"P" document published prior to the international filing date but later than
the priority date claimed

"T" later document published after the international filing date or priority
date and not in conflict with the application but cited to understand
the principle or theory underlying the invention

"X" document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive
step when the document is taken alone

document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents, such combination
being obvious to a person skilled in the art

myw

"&" document member of the same patent family

Date of the actual completion of the international search

15 May 2014

Date of mailing of the international search report

26/05/2014

Name and mailing address of the ISA/

European Patent Office, P.B. 5818 Patentlaan 2
NL - 2280 HV Rijswik

Tel. (+31-70) 340-2040,

Fax: (+31-70) 340-3016

Authorized officer

Sundell, 0111

Form PCT/ISA/210 (second sheet) (April 2005)




INTERNATIONAL SEARCH REPORT

International application No

PCT/US2014/024186

C(Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT

Category* | Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

A WO 2004/013011 Al (STACKTECK SYSTEMS LTD 3
[CA]: DE CANDIDO RICK [CA])
12 February 2004 (2004-02-12)
figure 14

Form PCT/ISA/210 (continuation of second sheet) (April 2005)



INTERNATIONAL SEARCH REPORT

Information on patent family members

International application No

PCT/US2014/024186
Patent document Publication Patent family Publication
cited in search report date member(s) date
US 4934554 A 19-06-1990  NONE
US 6899245 Bl 31-05-2005  NONE
US 5538154 A 23-07-1996 AU 669801 B2 20-06-1996
AU 6460594 A 15-12-1994
CA 2125352 Al 15-12-1994
CN 1101618 A 19-04-1995
JP 2745041 B2 28-04-1998
JP H07206022 A 08-08-1995
NZ 260699 A 24-02-1997
us 5538154 A 23-07-1996
WO 2004013011 Al 12-02-2004  NONE

Form PCT/ISA/210 (patent family annex) (April 2005)




	Page 1 - front-page
	Page 2 - description
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - claims
	Page 16 - claims
	Page 17 - claims
	Page 18 - drawings
	Page 19 - drawings
	Page 20 - drawings
	Page 21 - drawings
	Page 22 - drawings
	Page 23 - drawings
	Page 24 - drawings
	Page 25 - drawings
	Page 26 - drawings
	Page 27 - drawings
	Page 28 - drawings
	Page 29 - drawings
	Page 30 - drawings
	Page 31 - wo-search-report
	Page 32 - wo-search-report
	Page 33 - wo-search-report

