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(57) ABSTRACT 

A closure system is provided With a peripheral Wall (e.g., as 
de?ned either by a top portion of a container for extending 
from, and de?ning, an opening or as de?ned by a separate 
closure body for extending from a container). The peripheral 
Wall has a laterally inWardly extending sealing member. A 
lid is provided for being moved from an open position to a 
closed position on the peripheral Wall. The lid has a ?ange 
With a peripheral sealable surface for being engaged by the 
sealing member of the peripheral Wall to effect a seal. 
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FIG. 1 
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FIG. 3 
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FIG. 9 
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CLOSURE SYSTEM WITH IMPROVED SEALING 
OF LID 

CROSS-REFERENCE TO RELATED 

APPLICATION(S) 
[0001] Not applicable. 

STATEMENT REGARDING FEDERALLY 
SPONSORED RESEARCH OR DEVELOPMENT 

[0002] Not applicable. 

REFERENCE TO A MICROFICHE APPENDIX 

[0003] Not applicable. 

TECHNICAL FIELD 

[0004] This invention relates to a closure system for a 
container. 

BACKGROUND OF THE INVENTION AND 
TECHNICAL PROBLEMS POSED BY THE 

PRIOR ART 

[0005] There are a variety of types of conventional clo 
sures. One type of prior art closure system includes a body 
for being attached to the top of a container. The body de?nes 
an opening to the container interior. The system further 
includes a lid Which is hingedly mounted on the body and 
Which can be lifted up to expose the opening to the container 
interior. The closure body to Which the lid is attached may 
be alternatively described as the closure base or base por 
tion. 

[0006] For some types of products, it Would be desirable 
to provide a closure With a hinged top or other lid structure 
that could provide access to the product (such as ?uent 
products, as Well as non-?uent products), and that Would 
optionally accommodate either the insertion of a utensil 
through the open closure to permit the product to be scooped 
out of the container With a spoon, knife, ladle, etc., or 
accommodate the insertion of a user’ s hand through the open 
closure so that the product can be lifted out by the user’s 
hand. 

[0007] It Would be advantageous if such a closure could be 
provided With an improved seal betWeen the lid and the 
closure bodyiespecially for a “Wide mouth” closure in 
Which the smallest dimension across the product discharge 
opening is at least 40 mm. or more. In the past, the inventors 
of the present invention have found that it is dif?cult to 
design Wide mouth, disposable, thermoplastic closures that 
have suf?ciently good sealing capabilities and that are 
su?iciently robust to accommodate manufacturing pro 
cesses, assembly processes, and handling during shipping 
and use. 

[0008] It Would be desirable to provide an improved seal 
for a closure, including a Wide mouth closure, in Which the 
seal could function effectively to provide proper sealing and 
that Would be suf?ciently robust. It Would be also especially 
desirable if such an improved seal could function effectively 
to guide a cooperating portion of the lid during closing of the 
lid. 

[0009] It Would also be bene?cial if the improved seal 
could accommodate some Warpage or other distortion of a 
large closure Without deleteriously affecting the sealing 
capability. 
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[0010] Further, it Would also be desirable if the improved 
seal had the optional capability for being incorporated in a 
closure having a lid that could be preferably connected With 
a hinge to the closure body. 

[0011] It Would also be advantageous if a closure With 
such an improved seal could accommodate containers Which 
have a variety of shapes and Which are constructed from a 
variety of materials. 

[0012] Preferably, a closure With such an improved seal 
should accommodate ease of use. Preferably, the structural 
features of such an improved closure should also be capable 
of being readily incorporated into a design that facilitates 
cleaning of the closure. 

[0013] It Would also be bene?cial if a closure With such an 
improved seal could readily accommodate its manufacture 
from a thermoplastic material. 

[0014] It Would also be desirable if a closure With such an 
improved seal could be molded from thermoplastic materials 
in one or more pieces, and preferably molded in only one, 
integral unit so as to not require assembly of multiple parts. 

[0015] Further, it Would be desirable if a closure With such 
an improved seal could accommodate ef?cient, high-quality, 
high-speed, large volume manufacturing techniques With a 
reduced product reject rate to produce products having 
consistent operating characteristics unit-to-unit With high 
reliability. 

[0016] It Would also be advantageous if such an improved 
seal could also optionally be incorporated, at least in part, 
directly in a container around the container opening to 
function as part of the closure system Without requiring the 
use of a separate closure body, per se. 

BRIEF SUMMARY OF THE INVENTION 

[0017] The improved seal of the present invention can be 
incorporated into a closure system that may include one or 
more of the above-discussed, desired features. 

[0018] According to one aspect of the present invention, a 
?rst form of such a closure system is provided for a 
container that has an interior Where a product may be stored. 
The closure system includes: 

[0019] (A) a peripheral Wall for extending from the 
container around an opening to the container interior 
and through Which the product can be removed in a 
discharge direction that is perpendicular to the opening; 
and 

[0020] (B) a lid that is movable between (1) a closed 
position occluding the opening, and (2) a fully opened 
position exposing the opening. 

[0021] The peripheral Wall may be a closure base formed 
as a unitary or integral extension of the container, or may be 
a separate closure body for installation on the container. The 
peripheral Wall includes a laterally inWardly extending seal 
ing member cantilevered over part of the opening. The 
sealing member includes a ?rst portion and a distal second 
portion having a transverse cross-sectional con?guration 
that is de?ned by (a) a laterally inWardly extending top 
arcuate surface, (b) a laterally inWardly extending bottom 
arcuate surface, and (c) a sealing surface that is generally 
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parallel to the discharge direction and that extends between, 
and merges With, the top arcuate surface and the bottom 
arcuate surface. 

[0022] The lid includes a closure ?ange that de?nes a 
peripheral sealable surface Which, When the lid is in said 
closed position, is (a) oriented generally parallel to the 
discharge direction, and (b) sealingly engaged With the 
sealing surface of the distal second portion of the sealing 
member so as to force the distal second portion laterally 
outWardly. 
[0023] According to another aspect of the invention, 
another form of a closure system is provided for a container 
that has an interior Where a product may be stored, and the 
closure system includes: 

[0024] (A) a peripheral Wall for extending from the 
container around an opening to the container interior 
and through Which the product can be removed in a 
discharge direction that is perpendicular to the opening; 
and 

[0025] (B) a lid movable between (1) a closed position 
occluding the opening, and (2) a fully opened position 
exposing the opening; and Wherein 

[0026] (a) the peripheral Wall includes a laterally 
inWardly extending sealing member cantilevered 
over part of the opening, the sealing member includ 
ing a ?rst portion and a distal second portion extend 
ing from the ?rst portion to de?ne a sealing surface 
that is generally parallel to the discharge direction; 
and 

[0027] (b) the lid includes a closure ?ange that 
de?nes a peripheral sealable surface Which, When the 
lid is in the closed position, 

[0028] (i) is oriented generally parallel to the dis 
charge direction, 

[0029] (ii) has a minimum lateral dimension mea 
sured across the locus of the periphery de?ned by 
the sealable surface that exceeds 40 mm.; 

[0030] (iii) is sealingly engaged With the sealing 
surface of the distal second portion of the sealing 
member of the peripheral Wall so as to force the 
distal second portion laterally outWardly; and 

[0031] (iv) extends inWardly, in the direction oppo 
site to the discharge direction, beyond the periph 
eral Wall sealing member by an amount that is 
betWeen about 0.5% and about 10.0% of the 
largest lateral dimension measured across the 
locus of the periphery de?ned by the lid ?ange 
sealable surface. 

[0032] According to another aspect of the invention, 
another form of a closure system is provided for a container 
that has an interior Where a product may be stored, and the 
closure system includes: 

[0033] (A) a peripheral Wall for extending from the 
container around an opening to the container interior 
and through Which the product can be removed in a 
discharge direction that is perpendicular to the opening; 
and 
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[0034] (B) a lid movable between (1) a closed position 
occluding the opening, and (2) a fully opened position 
exposing the opening; and Wherein 

[0035] (a) the peripheral Wall includes a laterally 
inWardly extending sealing member cantilevered 
over part of the opening, the sealing member includ 
ing a ?rst portion and a distal second portion extend 
ing from the ?rst portion to de?ne a sealing surface 
that is generally parallel to the discharge direction; 

[0036] (b) the lid includes a closure ?ange that 
de?nes a peripheral sealable surface Which, When the 
lid is in the closed position, 

[0037] (i) is oriented generally parallel to the dis 
charge direction, 

[0038] (ii) is sealingly engaged With the sealing 
surface of the distal second portion of the sealing 
member of the peripheral Wall so as to force the 
distal second portion laterally outWardly; and 

[0039] (c) the largest lateral dimension of the sealing 
surface of the peripheral Wall sealing member distal 
second portion, as measured perpendicular to the 
discharge direction and across the locus de?ned by 
the sealing surface of the peripheral Wall of the 
sealing member distal second portion When the lid is 
opened, is betWeen about 0.3% and about 2.0% 
smaller than the largest lateral dimension of the lid 
?ange sealable surface as measured across the locus 
of the ?ange periphery de?ned by the lid ?ange 
sealable surface Whereby, When the lid is closed, the 
peripheral Wall sealing member distal second portion 
is forced laterally outWardly by the lid ?ange seal 
able surface. 

[0040] In embodiments that are presently most preferred, 
the largest lateral dimension of the sealing surface of the 
peripheral Wall of the sealing member distal second portion 
is betWeen about 0.50% and about 0.75% smaller than the 
largest lateral dimension of the lid ?ange sealable surface. 

[0041] According to another aspect of the invention, 
another form of a closure system is provided for a container 
that has an interior Where a product may be stored, and the 
closure system includes: 

[0042] (A) a peripheral Wall for extending from the 
container around an opening to the container interior 
and through Which the product can be removed in a 
discharge direction that is perpendicular to the opening; 
and 

[0043] (B) a lid movable between (1) a closed position 
occluding the opening, and (2) a fully opened position 
exposing the opening; and Wherein 

[0044] (a) the peripheral Wall has interior surface and 
further includes a laterally inWardly extending seal 
ing member cantilevered from said interior surface 
over part of the opening, the sealing member includ 
ing a ?rst portion and a distal second portion extend 
ing from the ?rst portion to de?ne a sealing surface 
that (i) is generally parallel to the discharge direc 
tion, and (ii) has a height measured along the dis 
charge direction, and the ratio of the height of said 
sealing surface to the largest lateral dimension of 
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said peripheral Wall interior surface as measured 
perpendicular to said discharge direction is between 
about 0.08 and about 0.17; and 

[0045] (b) the lid includes a closure ?ange that 
de?nes a peripheral sealable surface Which, When the 
lid is in the closed position, is 

[0046] (i) oriented generally parallel to the dis 
charge direction, and 

[0047] (ii) sealingly engaged With the sealing sur 
face of the distal second portion of the peripheral 
Wall sealing member so as to force the distal 
second portion laterally outWardly. 

[0048] The closure system of the present invention is 
especially suitable for (but not limited to) relatively large 
product discharge openings (e.g., an opening (Which may be 
round, oval, or some other shape) Wherein the minimum 
lateral dimension across the opening is at least 40 mm.). 

[0049] Numerous other advantages and features of the 
present invention Will become readily apparent from the 
folloWing detailed description of the invention, from the 
claims, and from the accompanying draWings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0050] In the accompanying draWings forming part of the 
speci?cation, in Which like numerals are employed to des 
ignate like parts throughout the same, 

[0051] FIG. 1 is a perspective vieW of a ?rst embodiment 
of a closure system of the present invention as embodied in 
a closure for use on, or as part of, a container (not illus 
trated), and the closure is shoWn in a completely closed 
condition; 

[0052] FIG. 2 is an enlarged, cross-sectional vieW taken 
generally along the plane 2-2 in FIG. 1; 

[0053] FIG. 3 is an enlarged, fragmentary, cross-sectional 
vieW of the region in FIG. 2 indicated by the circle desig 
nated “FIG. 3”; 

[0054] FIG. 4 is a perspective vieW of the ?rst embodi 
ment of the closure illustrated in FIG. 1, but in FIG. 4, the 
lid is shoWn in an open position; 

[0055] FIG. 5 is an enlarged, cross-sectional vieW, taken 
generally along the plane 5-5 in FIG. 4; 

[0056] FIG. 6 is an enlarged, fragmentary, cross-sectional 
vieW of the region in FIG. 5 indicated by the oval designated 
“FIG. 6;” 

[0057] FIG. 7 is an enlarged, fragmentary cross-sectional 
vieW of the region in FIG. 5 indicated by the circle desig 
nated “FIG. 7;” 

[0058] FIG. 8 is an enlarged, fragmentary vieW similar to 
FIG. 3, but FIG. 8 shoWs the lid just beginning to engage 
the body as the lid is closing; 

[0059] FIG. 9 is a perspective vieW of a second embodi 
ment of a closure system of the present invention as embod 
ied in a closure for use on, or as part of, a container (not 
illustrated), and the closure is shoWn in a completely closed 
condition; 
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[0060] FIG. 10 is a top plan vieW of the second embodi 
ment of the closure illustrated in FIG. 9; 

[0061] FIG. 11 is a left side elevation vieW of the second 
embodiment of the closure illustrated in FIGS. 9 and 10; 

[0062] FIG. 12 is an enlarged, cross-sectional vieW taken 
generally along the plane 12-12 in FIG. 10; 

[0063] FIG. 13 is an enlarged, fragmentary, cross-sec 
tional vieW of the region in FIG. 12 indicated by the circle 
designated “FIG. 13”; 

[0064] FIG. 14 is a perspective vieW of the second 
embodiment of the closure illustrated in FIG. 9, but in FIG. 
14, the lid is shoWn in an open position; and 

[0065] FIG. 15 is an enlarged, cross-sectional vieW taken 
generally along the plane 15-15 in FIG. 14. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0066] While this invention is susceptible of embodiment 
in many different forms, this speci?cation and the accom 
panying draWings disclose only some speci?c forms as 
examples of the invention. The invention is not intended to 
be limited to the embodiments so described, hoWever. The 
scope of the invention is pointed out in the appended claims. 

[0067] For ease of description, the closure system of this 
invention is described in a generally upright orientation that 
it could have at the upper end of a container When the 
container is positioned upright on its base. It Will be under 
stood, hoWever, that the closure system of this invention 
may be manufactured, stored, transported, used, and sold in 
orientations other than the orientation described. 

[0068] The closure system of this invention is suitable for 
use With a variety of conventional or special containers 
having various designs, the details of Which, although not 
illustrated or described, Would be apparent to those having 
skill in the art and an understanding of such containers. With 
respect to the broadest aspects of the invention, the con 
tainer, per se, need not form part of the invention, and 
therefore, any particular container that is described herein is 
not intended to limit the broadest aspects of the invention. 

[0069] One presently preferred, ?rst embodiment of a 
closure system of the present invention is incorporated in the 
closure that is illustrated in FIGS. 1-8, and that is designated 
generally by reference number 30 in FIG. 1. The closure 30 
is provided as a separately manufactured unit for mounting 
to the top of a container (not shoWn). It Will be appreciated, 
hoWever, that in some applications it may be desirable for 
the closure 30 to be formed as a unitary part, or extension, 
of the container Wherein the unitary part or extension de?nes 
an upper end structure of the container, per se. 

[0070] The container (not shoWn) may be a pouch-type 
structure or a more rigid structure. A substantially rigid, or 
slightly ?exible-Walled container typically has a conven 
tional mouth Which provides access to the container interior 
and product contained therein. The product may be a paste 
like product or ?uent product (Which can be scooped or 
ladled from the container With a spoon, knife, ladle, etc.), or 
a product of small, individual items, such as nuts, candies, 
crackers, cookies, etc. (Which can be scooped out of the 
container, ladled out of the container, or removed by hand 
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from the container). Other contemplated products include 
ground coffee, sugar, or other material in the form of liquids, 
poWders, gels, pastes, slurries, lotions, creams, etc. Such 
materials may be sold, for example, as a food product, a 
personal care product, an industrial or household product 
(such as lotions or creams), or other composition (e.g., for 
internal or external use by humans or animals, or for use in 
activities involving medicine, manufacturing, commercial or 
household maintenance, construction, agriculture, etc.). 

[0071] A substantially rigid container or slightly ?exible 
Walled container typically may have a neck or other suitable 
structure de?ning the container mouth having a cross 
sectional con?guration With Which the closure 30 is adapted 
to engage. The body of the container may have another 
cross-sectional con?guration that differs from the cross 
sectional con?guration of the container mouth. The con 
tainer may, on the other hand, have a substantially uniform 
shape along its entire length or height Without any neck 
portion of reduced siZe or different cross-section. 

[0072] The container may also be a pouch or bag fabri 
cated from a relatively thin, ?exible ?lm, or the container 
may be a squeeZable container having a ?exible Wall or 
Walls Which can be grasped by the user and compressed 
someWhat. One embodiment of the closure 30 is especially 
suitable for use With a container that has substantially 
in?exible Walls that are not intended to be squeezed 
inWardly by the user. Another embodiment is especially 
suitable for a ?exible pouch-type container. 

[0073] As shoWn in FIG. 4 for the ?rst embodiment, the 
preferred structure of the closure 30 comprises (A) a periph 
eral Wall 32 that de?nes the closure base or body 32, and (B) 
a lid 34 joined to the peripheral Wall 32 (i.e., the closure base 
or body) by a hinge 36 Which may be of any suitable 
conventional hinge design knoWn in the closure art, or Which 
may be of a special design, the details of Which form no part 
of the present invention. In the embodiment illustrated in 
FIGS. 1-8, the hinge 36 incorporates the hinge design of the 
snap-action type disclosed in the US. Pat. No. 4,403,712. In 
the preferred, ?rst embodiment illustrated in FIGS. 1-8, the 
closure peripheral Wall 32 (i.e., the closure base or body), lid 
34, and hinge 36 are molded from a suitable thermoplastic 
material (such as polypropylene or the like) as an integral 
structure (Which may include a bi-injection molded feature 
or other multi-step injection molded features). Other mate 
rials may be employed instead. 

[0074] In an alternate embodiment (not illustrated), the lid 
34 could be a piece that is separate from the peripheral Wall 
32 (i.e., closure base or body), and that is not connected to 
the peripheral Wall 32 by any hinge. 

[0075] In yet another alternate embodiment (not illus 
trated), the lid 34 and peripheral Wall 32 could be separate 
pieces that each has a cooperating portion of a hinge and that 
can be assembled together to provide a hinged assembly for 
accommodating pivoting movement of the lid 34 on the 
peripheral Wall 32 betWeen the closed and open positions. 

[0076] In other contemplated embodiments, the peripheral 
Wall 32 (or even the entire closure 30) need not be a structure 
or assembly that is completely separate from the container. 
Instead, the container could be made With a dispensing end 
structure that incorporates the closure 30, or at least the 
peripheral Wall 32, as a unitary part of the top of the 
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container. To create such an alternate embodiment, the 
illustrated ?rst embodiment closure 30 could be modi?ed so 
that it is formed as an extension of the top of the container, 
and the extending portion de?ning the closure peripheral 
Wall 32 could then be characterized as a structural feature 
that functions to accommodate communication With the 
container interior. In any case, the peripheral Wall 32 
(Whether it is a unitary portion of the top of the container or 
a separate piece that is releasably or permanently mounted 
at the top of the container) may be characteriZed as a 
peripheral Wall for extending from the container around the 
opening to the container. 

[0077] Regardless of Whether or not the entire closure 30 
(or just the peripheral Wall 32) is molded as a unitary 
extension of a container or is a separate unit, the container 
may have an initially open bottom end opposite the top end 
on Which the closure 30 is located, and such a bottom end 
could be used for accommodating the ?lling of the inverted 
container With the product. After the inverted container is 
?lled With the product through the open bottom end of the 
container, the open bottom end of the container could be 
closed by suitable means, such as by a separate bottom end 
closure Which could be attached to the container bottom end 
(e.g., through a suitable threaded engagement, snap-?t 
engagement, adhesive engagement, thermal bonding 
engagement, etc.). Alternatively, such an open bottom por 
tion of the container could be deformed closed (e.g., With an 
appropriate process applying heat and force if the container 
bottom end portion is made from a thermoplastic material or 
other material that Would accommodate the use of such a 
process). 
[0078] Where the peripheral Wall 32 is the base or body of 
a separate closure 30, as in the preferred, ?rst embodiment 
illustrated in FIGS. 1-8, the peripheral Wall 32 may have a 
skirt 40 (FIGS. 2 and 4) With a screW thread 42 (FIG. 2) for 
releasably attaching the base or body 32 to a mating thread 
of a container (not shoWn). Hereinafter in the description of 
the closure system, the peripheral Wall 32 Will be usually 
referred to simply as the closure base or body 32. 

[0079] The closure body 32 and container could also be 
releasably connected by providing the body 32 With a 
conventional bead (not shoWn) for snap-?t engagement With 
a mating container groove (not shoWn), or by other means. 
Alternatively, the closure body 32 may be permanently 
attached to the container by means of induction bonding, 
ultrasonic bonding, gluing, or the like, depending upon the 
materials employed for the container and closure body 32. 

[0080] The interior of the body 32 may also include 
special or conventional seal features to provide an enhanced 
leak-tight seal betWeen the closure body 32 and the con 
tainer. The illustrated body 32 employs such an enhanced 
seal feature in the form of a conventional “crab’s claW” type 
of seal 44 (FIG. 2) for sealing against the container. 
[0081] In the preferred ?rst embodiment illustrated in 
FIGS. 1-8, the closure body 32 includes an upWardly 
projecting spout 50 (FIGS. 5 and 7) Which has a cylindrical 
exterior surface 52 (FIG. 7) having an outside diameter Dl 
(FIG. 7). The inside of the spout 50 is de?ned in part by an 
interior surface 54 (FIG. 7) Which has a diameter D2 and 
Which has an annular, cylindrical con?guration concentric 
With the spout exterior surface 52. 

[0082] The closure body 32, and in particular the spout 50, 
de?nes a dispensing passage for communicating With the 
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opening of the container (not shown) and de?nes a product 
discharge direction that is generally perpendicular to the 
container opening through Which the product can be 
removed (by pouring, scooping, lifting out, etc.). 
[0083] The closure body 32 includes a sealing member 60 
(FIG. 7) Which extends laterally inWardly from the spout 
interior surface 54 so that it is cantilevered over the con 
tainer opening When the closure 30 is installed on the 
container. As can be seen in FIG. 7, the sealing member 60 
includes a ?rst portion 61 and a distal second portion 62 
extending from the ?rst portion 61. Preferably, the ?rst 
portion 61 tapers so that it becomes thinner in the radially 
inWard direction. 

[0084] In the preferred embodiment, the exterior surface 
of the sealing member ?rst portion 61 is de?ned by a circular 
radius R1. The interior surface of the sealing member 60, 
extending along the sealing member ?rst portion 61 as Well 
as along the sealing member distal second portion 62, is 
de?ned by a circular radius R2. The radius R1 and the radius 
R2 are located so that the arcuate surface de?ned by radius 
R1 and the arcuate surface de?ned by the radius R2 each 
becomes tangent to horiZontal planes passing through the 
spout in an orientation perpendicular to the discharge direc 
tion. In particular, the arcuate surface de?ned by the radius 
R1 is tangent to an upper plane Pl (FIG. 7), and the arcuate 
surface de?ned by the radius R2 is tangent to a loWer plane 
P2 (FIG. 7). 
[0085] The maximum thickness of the sealing member 60 
Where it attaches to the spout 50 betWeen the planes P1 and 
P2 is designated T1 in FIG. 7. The sealing member exterior 
arcuate surface de?ned by the radius Rl has a radially 
inWardly extending length designated L1 in FIG. 7. The 
sealing member 60 extends radially inWardly from the spout 
interior surface 54 for a distance or length L2 as designated 
in FIG. 7. The total height of the sealing member 60 is 
designated as H l in FIG. 7. The sealing member 60 projects 
beloW the point Where the arcuate interior surface de?ned by 
the radius R2 merges With the spout 50 (at the plane P2), and 
the amount of this projection is shoWn in FIG. 7 as the 
distance H2. 
[0086] The sealing member distal second portion 62 has a 
radially inWard end Which, in the transverse cross-sectional 
con?guration as illustrated in FIG. 7, is de?ned by (i) a 
laterally inWardly extending top arcuate surface 71, (ii) a 
laterally inWardly extending bottom arcuate surface 72, and 
(iii) a sealing surface 74 that is generally parallel to the 
discharge direction and that extends betWeen, and merges 
With, the top arcuate surface 71 and bottom arcuate surface 
72. The sealing surface 74 de?nes the most radially inWardly 
extent of the sealing member distal second portion, and the 
sealing surface 74 has a cylindrical or annular con?guration 
having a diameter D4 as illustrated in FIG. 7. The vertical 
height of the sealing surface 74, in the direction parallel to 
the discharge direction, is designated H3 in FIG. 7. The 
sealing surface 74 is adapted to coact With a feature on the 
lid 34 When the lid 34 is closed as explained in detail 
hereinafter. 

[0087] In the preferred con?guration of the sealing mem 
ber 60, the member 60 has a generally tapering con?guration 
over a major portion of its length. The thinnest region occurs 
at the location Where the distal second portion 62 is con 
nected to the ?rst portion 61, and the thinnest region 
dimension is designated T2 in FIG. 7. 
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[0088] As can be seen in FIGS. 2 and 5, the closure body 
32 includes a peripheral shoulder 80 for receiving the lid 34 
When the lid 34 is closed. The lid 34 includes an outer frame 
or skirt 82 for confronting the closure body shoulder 80 
When the lid 34 is closed. The frame or skirt 82 includes a 
radially inWardly extending annular portion 84 (FIGS. 2 
and 6) Which terminates in a circular opening 86. The 
opening 86 is covered by an insert disk 88 (FIGS. 2, 3, and 
5) Which is preferably bi-injection molded onto the annular 
portion 84. The disk 88 may be of the same material as the 
rest of the closure 30 or may be a different material. In one 

preferred embodiment, the disk 88 is a translucent material, 
and it may have a different tint or color than the rest of the 
closure. In other contemplated embodiments, a separate disk 
88 need not be employed. Rather, the entire top of the lid 34 
could be molded as one unitary structure together With the 
hinge 36 and body 32, and such a structure Would not 
incorporate any bi-injection molded portions or features. 

[0089] In order to hold the lid 34 in the closed position, the 
closure body 32 includes an upWardly projecting, annular 
?ange 90. At the front of the closure body 32, the ?ange 90 
includes an outWardly projecting engaging bead 92 for 
engaging a cooperating bead 94 on the inside of the closure 
lid skirt 82 at the front of the lid 34 (FIG. 5). As can be seen 
in FIG. 2, the front of the lid 34 has an outWardly projecting 
portion 96 for functioning as a ?nger or thumb lift to assist 
the user in lifting the lid. 

[0090] With reference to FIGS. 5 and 6, the lid 34 
includes a closure ?ange 100 Which projects from the 
underside of the lid 34. The lid closure ?ange 100 de?nes a 
peripheral sealable surface 102 Which is generally cylindri 
cal and de?nes a diameter D3 as illustrated in FIG. 6. The 
diameter D3 of the lid sealable surface 102 is larger than the 
diameter D4 of the closure body sealing member sealing the 
surface 74. The outer, distal edge of the ?ange 100 is tapered 
or chamfered at 104 as illustrated in FIG. 6. When the lid 34 
is closed (FIGS. 2 and 3), the peripheral sealable surface 
102 of the lid ?ange 100 is oriented generally parallel to the 
discharge direction and is sealingly engaged With the sealing 
surface 74 of the distal second portion 62 of the closure body 
peripheral Wall sealing member 60 so as to force the distal 
second portion 62 laterally outWardly. FIG. 8 illustrates the 
lid 34 in an intermediate position as it is being closed on the 
closure body 32, and FIG. 8 shoWs hoW the closure lid 
?ange 100 begins to engage the closure body sealing mem 
ber 60 just prior to deforming the sealing member 60 radially 
outWardly. 

[0091] To provide a robust closure system that Withstands 
normal manufacturing and handling processes and that With 
stands normal use, especially in relatively large diameter 
closures, the diameter D3 of the closure lid ?ange sealable 
surface 102 should be someWhat larger than the inner 
diameter of the closure body sealing member sealing surface 
74 as measured in the as-molded, unstressed condition 
(diameter D4 in FIG. 7). Speci?cally, in a preferred form of 
the invention, the largest lateral dimension of the sealing 
surface 74 of the sealing member distal second portion 62 
(i.e., dimension D4), as measured perpendicular to the 
discharge direction and across the locus de?ned by the 
sealing surface 74 of the sealing member distal second 
portion When the lid is opened, is betWeen about 0.3% and 
about 2.0% smaller than the largest lateral dimension of the 
lid ?ange sealable surface 102 (i.e., dimension D3) as 
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measured across the locus of the periphery of the lid ?ange 
100 de?ned by the lid ?ange sealable surface 102. A 
presently most preferred range of the largest lateral dimen 
sion of the sealing member sealing surface is betWeen about 
0.50% and about 0.75% smaller than the largest lateral 
dimension of the lid ?ange sealable surface 103. With such 
an interfering relationship, When the lid 34 is closed, the 
peripheral Wall sealing member distal second portion 62 is 
forced laterally outWardly by the lid ?ange sealable surface 
102 an amount su?icient to insure a good seal under normal 
conditions of use. This helps to provide a good seal Without 
creating excessive ?ctional forces When the lid is closed and 
openedithereby facilitating operation of the lid and also 
reducing Wear on the sealing surfaces. In one presently 
preferred embodiment, the lid ?ange sealable surface 102 
and the peripheral Wall sealing member distal second portion 
62 interfere When the lid 34 is in the closed position so as to 
force the peripheral Wall sealing member distal second 
portion 62 radially outWardly a distance that is betWeen 
about 0.05 mm. and about 0.51 mm., and that is preferably 
about 0.21 mm. or at least as great as about 0.20 mm. 

[0092] Apresently preferred range for the height H3 (FIG. 
7) of the sealing surface 74 is betWeen about 0.10 mm. and 
about 1.02 mm. for round and oval closures. It is preferable 
to design the sealing surface 74 of the peripheral Wall sealing 
member distal second portion so that it has a height H3 (FIG. 
7) based on a desired ratio of the sealing surface height H3 
to the distance L2 (Where L2 is the laterally inWard extension 
of the sealing member 60 from the spout interior surface 54). 
Such a desired ratio of H3 to L2 is betWeen about 0.08 and 
about 0.17. This helps to provide a good seal Without 
creating excessive ?ctional forces When the lid is closed and 
openedithereby facilitating operation of the lid and also 
reducing Wear on the sealing surfaces. In presently preferred 
embodiments identi?ed in TABLE I discussed beloW, the 
sealing member distal second portion sealing surface 74 has 
a height (i.e., height H3 in FIG. 7) betWeen only about 0.15 
mm. and about 0.35 mm. 

[0093] In the illustrated embodiments, the peripheral Wall 
sealing member distal second portion sealing surface 74 
height H3 (FIG. 7), as measured along the discharge direc 
tion, can be characterized as being betWeen about 0.25% and 
about 0.38% of the largest lateral dimension D4 (FIG. 7) as 
measured across the locus de?ned by the sealing surface 74 
When the lid 34 is in the open condition. In the presently 
manufactured embodiments, the ratio H3/D4 (i.e., the ratio of 
the sealing member sealing surface height H3 to the largest 
lateral dimension D4 of the seal member sealing surface 74) 
is betWeen about 0.002 and about 0.01 for round or oval 
closures. 

[0094] Further, according to a preferred form of the inven 
tion, there is a preferred relationship betWeen the interior 
surface 54 of the peripheral Wall or spout 50 and the sealing 
surface 74 of the sealing member distal second portion 62. 
In particular, the peripheral Wall interior surface 54 prefer 
ably has a maximum lateral dimension X (e. g., diameter D2) 
de?ned as the largest lateral dimension de?ned by the 
peripheral Wall interior surface 54 as measured perpendicu 
lar to the discharge direction, and the sealing surface 74 of 
the sealing member distal second portion 62 has a maximum 
lateral dimension Y (e.g., diameter D4) de?ned as the largest 
lateral dimension measured across the locus de?ned by the 

Aug. 31, 2006 

sealing surface 74 measured perpendicular to the discharge 
direction, and the ratio of X to Y is betWeen about 1.04 and 
about 1.08. 

[0095] As can be seen in FIG. 3, When the lid 34 is closed, 
the lid ?ange sealable surface 102 extends inWardly in the 
direction opposite to the discharge direction, beyond the 
peripheral Wall sealing member 60 by an amount designated 
S in FIG. 3. It has been found that some projection of the 
surface 62 beyond the deformed sealing member 60 is useful 
in insuring good operation of the seal betWeen the lid ?ange 
100 and the sealing member 60iespecially for a closure 30 
Which has a relatively large discharge opening (e. g., 40 mm. 
or more) and Which must accommodate creep or relaxation 
of the stressed closure material. 

[0096] The extension S of the lid ?ange 100 beloW the 
sealing member 60 is also useful in circumstances Wherein 
the interior pressure in the package can act to impose an 
outWardly directed force on the lid 34, including When the 
closed package is inverted. In a preferred design, the lid 
?ange sealable surface 102 extends a distance 5 beyond the 
closure body sealing member 60 by an amount Which is at 
least as great as 0.59% of the largest lateral dimension 
measured across the locus of the periphery de?ned by the lid 
?ange sealable surface (i.e., dimension D3 for the circular 
closure lid ?ange 100 illustrated in FIG. 3). In a presently 
preferred range, the extension distance S is betWeen about 
0.5% and about 10.0% of D3 for a round closure (Where D3 
is the diameter of the lid ?ange 100) or an oval closure 
(Where D3 for an oval closure is the length of the major axis). 
In presently manufactured closure system embodiments 
(Which could be round or oval), the distance S is betWeen 
about 0.60% and about 2.60% of the largest lateral dimen 
sion D3 of the lid ?ange sealable surface 102. The extension 
distance S helps to provide a good seal Without creating 
excessive frictional forces during opening and closing of the 
lidithereby facilitating operation of the lid and also reduc 
ing Wear on the sealing surfaces. In one preferred embodi 
ment of a round closure Wherein the closure body sealing 
member 60 has an inner diameter D4 of at least 57 mm. 
(before the lid 34 is closed), the lid ?ange sealable surface 
102 extends a distance S that is at least 1.40 mm. inWardly, 
in the direction opposite to the discharge direction beyond 
the peripheral Wall sealing member 60 When the lid 34 is in 
the closed position. 

[0097] In the above discussion of the dimensional rela 
tionships, the term “largest lateral dimension” has been 
employed With respect to a particular feature of interest. For 
the ?rst embodiment illustrated in FIGS. 1-8, Wherein the 
closure has a generally circular con?guration, the “largest 
lateral dimension” is the diameter of the particular feature. 
In an oval or elliptical closure (such as the second embodi 
ment discussed hereinafter), the “largest lateral dimension” 
Would be the major axis of the oval or elliptical feature. 

[0098] TABLE 1 beloW identi?es two different siZes of a 
preferred embodiment of a round closure, closure A and 
closure B, and also identi?es one embodiment of an oval 
closure C (discussed in detail folloWing TABLE 1). TABLE 
1 identi?es various parameters and relationships for each 
round closure A and B, including those parameters and 
relationships discussed above, and identi?es various param 
eters and relationships for the oval closure C as discussed in 
detail folloWing TABLE 1. In TABLE 1, the numbers in 












