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A dispensing closure system is provided With (1) a periph 
eral Wall for extending from a container, and (2) a lid. A user 
can pivotably move the lid relative to the container between 
open and closed positions. For at least some range of lid 
movement, a resistance to lid movement is sensed by the 
user. 



Patent Application Publication Aug. 31, 2006 Sheet 1 0f 8 US 2006/0191948 A1 

FIG. 1 



Patent Application Publication Aug. 31, 2006 Sheet 2 0f 8 US 2006/0191948 A1 



Patent Application Publication Aug. 31, 2006 Sheet 3 0f 8 US 2006/0191948 A1 

_ 70 +160 
" 62 

FIG. 5 

L?___—/ 



Patent Application Publication Aug. 31, 2006 Sheet 4 0f 8 US 2006/0191948 A1 



Patent Application Publication Aug. 31, 2006 Sheet 5 0f 8 US 2006/0191948 A1 



Patent Application Publication Aug. 31, 2006 Sheet 6 0f 8 US 2006/0191948 A1 



Patent Application Publication Aug. 31, 2006 Sheet 7 0f 8 US 2006/0191948 A1 

3°\ FIG. 21 
34 \ 
/ 5% 

f \ 

\ / 

32/’ \ ' / 

30\ FIG. 22 
f \ 
f r :1 \ 

\ / 

FIG. 23 





US 2006/0191948 A1 

CLOSURE WITH LID HAVING AN OPENING 
RESISTANCE 

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 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 additionally advantageous if an 
improved closure could be provided With a lid that Would be 
removable and also optionally readily adjustable to tWo or 
more open positions to accommodate the removal of the 
product from the container. 

[0008] It Would also be advantageous if such an improved 
closure could provide the user With a tactile sensation of 
resistance as user lifts the lid (at least through some range of 
movement) Whereby, if the user releases the lid Within that 
range of movement, then preferably the lid Will remain in the 
particular orientation at Which it is released. 

[0009] It Would also be bene?cial if such an improved 
closure could optionally provide a further increased resis 
tance at the end of a range of motion so as to indicate to the 
user that the lid has reached at least a ?rst, predetermined, 
self-maintained, open position or location, and/or that move 
ment of the lid further beyond the ?rst, predetermined, 
self-maintained, open position Will result in a greatly 
reduced resistance Wherein the lid Will no longer remain in 
a ?rst, predetermined, self-maintained, open position, and 
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instead Will be free to sWing under the in?uence of gravity 
to a further (i.e., Wider) opened position. 

[0010] It Would also be advantageous if such an improved 
closure could accommodate containers Which have a variety 
of shapes and Which are constructed from a variety of 
materials. 

[0011] Such an improved closure should also preferably 
accommodate ease of use. Preferably, such an improved 
closure should also facilitate cleaning of the closure. 

[0012] It Would also be bene?cial if an improved closure 
could readily accommodate its manufacture from a thermo 
plastic material. 

[0013] Further, it Would be desirable if such an improved 
closure 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. 

BRIEF SUMMARY OF THE INVENTION 

[0014] The present invention can be incorporated into a 
closure system that may include one or more of the above 
discussed, desired features. 

[0015] According to one aspect of the present invention, a 
closure system is provided for a container that has an interior 
Where a product may be stored. The closure system includes 
a peripheral Wall for extending from the container at least 
part Way around an opening to the container interior. In a 
presently preferred embodiment, the closure system periph 
eral Wall is at the top of, and is a unitary part of, the 
container. 

[0016] The closure includes a lid that is movable between 
(1) a closed position occluding the opening, and (2) a fully 
opened position exposing the opening. 

[0017] A hinge structure de?nes a pivot axis and connects 
the lid to the peripheral Wall to accommodate pivoting of the 
lid about the pivot axis betWeen the closed position and the 
fully opened position. 

[0018] Either the lid or the peripheral Wall includes a 
resistive surface arranged in an arc partWay around the pivot 
axis. The other of the lid and peripheral Wall includes an 
engaging member for engaging the resistive surface With a 
resistance force Whereby the user must apply a torque 
sufficient to overcome the resistance force in order to pivot 
the lid through a range of movement that is de?ned as 
including at least a portion of the entire movement betWeen 
the closed position and the fully opened position. 

[0019] According to one optional aspect of the invention, 
the lid has a range of movement that requires application of 
torque greater than a predetermined amount of torque, and 
that range of movement may include the entire range of 
movement of the lid betWeen the closed position and the 
fully opened position. 

[0020] HoWever, in a presently preferred form of the 
invention, the lid is initially movable aWay from the closed 
position through a ?rst range of movement upon the appli 
cation of a torque Which is su?iciently less than a predeter 
mined amount of torque so that, if the user releases the lid 
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anywhere along the ?rst range of movement, the lid Will fall 
under the in?uence of gravity to the closed position. 

[0021] Also, according to the preferred form of the inven 
tion, the lid can be opened further through a second range of 
movement only if the user applies a torque greater than a 
predetermined amount of torque. If the user releases the lid 
at a selected open position in the second range of movement, 
the lid Will remain at that selected position. The torque 
Which the user must apply to move the lid through the 
second range of movement need not be constant, but could 
vary throughout the second range of movement. 

[0022] Also, according to the preferred form of the inven 
tion, the lid can be opened even further through a third range 
of movement Wherein the torque required to move the lid 
through such a third range of movement is less than a 
predetermined amount of torque. According to the most 
preferred form of the present invention, When the lid is in the 
third range of movement, the user can release the lid, and the 
lid Will sWing freely under the in?uence of gravity to the 
fully opened position. Such a fully opened position may be 
de?ned by a structural stop that engages the lid in the fully 
opened position. 

[0023] 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 

[0024] In the accompanying draWings forming part of the 
speci?cation, in Which like numerals are employed to des 
ignate like parts throughout the same, 

[0025] FIG. 1 is a perspective vieW of a ?rst embodiment 
of a closure system of the present invention as embodied in 
a package that includes a container having a top de?ning a 
base portion of the closure system to Which is mounted a 
cover or lid shoWn in a completely closed condition; 

[0026] FIG. 2 is an exploded, perspective vieW of the 
components of the package shoWn in FIG. 1; 

[0027] FIG. 3 is an enlarged, fragmentary, top plan vieW 
of the components When the lid is opened to about 110 
degrees relative to the top of the container as shoWn in FIG. 
13; 

[0028] FIG. 4 is a vieW similar to FIG. 3, but FIG. 4 
shoWs the components separated; 

[0029] FIG. 5 is an enlarged, fragmentary, plan vieW of 
the top of a portion of the container Which de?nes the body 
or base portion of the closure system; 

[0030] FIG. 6 is an enlarged, fragmentary, cross-sectional 
vieW taken generally along the plane 6-6 in FIG. 4; 

[0031] FIG. 7 is an enlarged, fragmentary, perspective 
vieW of a portion of the component shoWn in FIG. 4; 

[0032] FIG. 8 is an enlarged, fragmentary vieW of the 
components shoWn in FIG. 7, but FIG. 8 shoWs the com 
ponents from a different perspective; 

[0033] FIG. 9 is a side elevation vieW of the package 
shoWn in the closed condition; 
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[0034] FIG. 10 is a greatly enlarged, fragmentary, cross 
sectional vieW taken generally along the plane 10-10 in FIG. 
1 to shoW the orientation of the components around the pivot 
axis When the lid is in the fully closed position; 

[0035] FIG. 11 is a side elevational vieW similar to FIG. 
9, but FIG. 11 shoWs the lid moved to an approximately 40 
degree opened position; 

[0036] FIG. 12 is a vieW similar to FIG. 10, but FIG. 12 
shoWs the components in the orientation corresponding to 
the opened position of the lid shoWn in FIG. 11; 

[0037] FIG. 13 is a vieW similar to FIG. 11, but FIG. 13 
shoWs the lid opened to about 110 degrees; 

[0038] FIG. 14 is a vieW similar to FIG. 12, but FIG. 14 
shoWs the components in the orientation corresponding to 
the opened position of the lid illustrated in FIG. 13; 

[0039] FIG. 15 is a vieW similar to FIG. 13, but FIG. 15 
shoWs the lid at a fully opened position of about 190 
degrees; 

[0040] FIG. 16 is a vieW similar to FIG. 14, but FIG. 16 
shoWs the components in the orientation corresponding to 
the opened position of the lid illustrated in FIG. 15; 

[0041] FIGS. 17, 18, 19, and 20 are similar to, and 
correspond to, FIGS. 10, 12, 14, and 16, respectively, but 
FIGS. 17, 18, 19, and 20 illustrate a second embodiment of 
the invention; and 

[0042] FIGS. 21, 22, 23, 24, and 25 illustrate a presently 
preferred aesthetic con?guration of a package that could 
include, but need not necessarily include, the utilitarian 
features of the invention described above With reference to 
FIGS. 1-20, and FIG. 21 is a front elevation vieW, FIG. 22 
is a rear elevation vieW, FIG. 23 is a right side elevation 
vieW (the left side elevation vieW being a mirror image), 
FIG. 24 is a top plan vieW, and FIG. 25 is a bottom vieW (the 
bottom vieW being plain and unornamented). 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0043] 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. 

[0044] For ease of description, the closure system of this 
invention is described as a portion of a package that includes 
a container that has a normal, generally upright orientation 
When the container is positioned upright on its base. It Will 
be understood, hoWever, that the system of this invention 
may be manufactured, stored, transported, used, and sold in 
orientations other than the position described. 

[0045] 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 
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therefore the particular container illustrated and described 
herein is not intended to limit the broadest aspects of the 
present invention. 

[0046] One presently preferred ?rst embodiment of a 
closure system of the present invention is incorporated in a 
package illustrated in FIGS. 1-16 and is designated gener 
ally by reference number 30 in FIG. 1. The closure system, 
Which is hereinafter sometimes referred to more simply as 
the “closure,” can be characterized as having at least tWo 
main portions. One portion is a closure body or base, and 
another portion is a cover or lid that is mounted to the base. 
In the ?rst embodiment of the closure illustrated in FIGS. 
1-16, the base of the closure is de?ned by a receptacle or 
container 32 (FIG. 2), or at least by an upper portion of the 
container 32. As can be seen in FIGS. 1 and 2, in the 
preferred ?rst embodiment, a lid 34 is provided as a separate 
piece Which is adapted to be mounted to the closure base as 
de?ned by the container 32. 

[0047] The package 30 is especially suitable for contain 
ing 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 from the container). Other contemplated products 
include ground coffee, sugar, or other material in the form of 
liquids, poWders, gels, pastes, slurries, etc. Such materials 
may be sold, for example, as a food product, a personal care 
product, an industrial or household product, or other com 
position (e.g., for internal or external use by humans or 
animals, or for use in activities involving medicine, manu 
facturing, commercial or household maintenance, construc 
tion, agriculture, etc.). 
[0048] As can be seen in FIG. 2, the container 32 has an 
upper peripheral portion 36 Which extends around the top of 
the container 32 and Which de?nes an opening to the 
container interior. The peripheral portion 36 includes an 
outWardly extending ?ange 38, and also includes a Wall 40 
that extends upWardly and inWardly. The lid 34 is adapted to 
be mounted to the peripheral portion 36 (by means described 
in detail hereinafter), and the peripheral portion 36 may be 
regarded as the base of the closure. Alternatively, the entire 
container 32 per se, including the peripheral portion 36, may 
be regarded as the base. 

[0049] In another contemplated embodiment (not illus 
trated), the peripheral portion 36 could be molded as a piece 
separately from the container 32. Such a separate, peripheral 
portion 36 Would then de?ne a separate base of the closure 
30, and the separately molded base or peripheral portion 36 
could be subsequently permanently attached to the container 
32 by means of induction bonding, ultrasonic bonding, 
gluing, or the like, depending on the materials employed for 
the container and the closure. Alternatively, such a separate 
closure base could instead be releasably connected to the 
container 32 With a screW thread system, a snap-?t bead 
system, or by other means. 

[0050] In the preferred, ?rst embodiment of the container 
32 illustrated in FIG. 2, the container 32 has a generally 
tapering con?guration from a larger diameter upper end to a 
smaller diameter loWer end. HoWever, the container 32 may 
have any other suitable shape, and the shape may have, for 
example, a transverse, cross-sectional con?guration that is 
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non-circular. Further, an upper region of the container 32 
and/or peripheral portion 36 (i.e., the container top de?ning 
the closure base) may have a different cross-sectional con 
?guration than the loWer region of the container 32. At the 
top of the container, the peripheral portion 36 may have a 
non-circular con?guration, and the lid 34 may be provided 
in a con?guration adapted to properly mate With such a 
non-circular con?guration. 

[0051] The container 32 may have a someWhat ?exible 
Wall or Walls Which can be grasped by the user and squeezed 
inWardly. HoWever, the inventive closure system is espe 
cially suitable for use With a container 32 that has substan 
tially in?exible Walls that are not intended to be squeezed 
inWardly by the user. 

[0052] In the preferred embodiment, the closure compo 
nents are molded from a suitable thermoplastic material such 
as polypropylene or the like. Other materials may be 
employed instead. 

[0053] In the illustrated, preferred embodiment, the lid 34 
has a generally circular con?guration to conveniently mate 
With the closure base or peripheral portion 36 as de?ned at 
the top of the container 32. If desired, the lid 34 and 
container 32 may include cooperating, releasable beads, or 
beads and grooves, to retain the lid 34 and container 32 
together in a sealing relationship. Such a retention/sealing 
structure forms no part of the present invention. 

[0054] The front of the lid 34 includes an outWardly 
projecting lifting handle or tab 44 (FIG. 2). The rear of the 
lid 34 includes tWo arms 50 (FIG. 2) Which each extends 
from the lid 34. Each arm 50 has a convex protuberance 52 
facing toWard the other arm (FIG. 4). Each protuberance 52 
has a partially spherical surface, and the protuberances 52 
are aligned to de?ne a longitudinal pivot axis about Which 
the lid 34 can be pivoted betWeen a closed position and a 
fully opened position When the lid 34 is properly mounted on 
the closure base, body, or peripheral portion 36 at the top of 
the container 32 as described in detail hereinafter. 

[0055] Each lid arm 50 also has an outWardly projecting 
engaging member 54 (FIGS. 6, 7, and 8) Which has a 
converging tip. When the lid 34 is mounted on the peripheral 
portion 36 on the container 32, the engaging member 54 can 
engage a resistive structure on the portion 36 as described in 
detail hereinafter. 

[0056] In the illustrated, preferred embodiment, the 
peripheral portion 36 de?nes the closure base or body as a 
unitary part of the top of the container 32, and the portion 36 
is con?gured to receive the lid 34 that is pivotally mounted 
on the peripheral portion 36. To this end, at least part of the 
peripheral portion 36 may be characterized as de?ning a 
peripheral Wall 53 (FIGS. 2 and 4) to Which the lid 34 is 
attached. 

[0057] In this speci?cation and in the claims, the term 
“peripheral Wall” means a portion of the closure structure 
adapted for extending from the container to support the 
mounting of the lid 34. In the illustrated, preferred embodi 
ment, the peripheral Wall 53 (FIGS. 2 and 14) is a unitary 
part of the top of the container 32 and extends radially 
outWardly With, and as part of, the ?ange 38 on the periph 
eral portion 36. In an alternate embodiment (not illustrated), 
the peripheral Wall may extend upWardly instead of radially 
outWardly, or may extend both upWardly and radially out 
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Wardly. In yet another, alternate embodiment (not illus 
trated), Wherein the peripheral portion 36 is a separately 
molded closure base that is not molded unitary With the 
container top, the peripheral Wall is a part of such a closure 
base, and the peripheral Wall is thus adapted to extend from 
the container When the separate closure base is mounted on 
the container. 

[0058] In any case, the peripheral Wall 53 need not extend 
completely around the entire periphery of the closure base 
peripheral portion 36 or container 32. Rather, the Wall 53 
may functionally exist as only a small part of the closure 
base or peripheral portion 36, and the Wall 53 need be of 
su?icient siZe only to accommodate the attachment of the lid 
34. 

[0059] In the preferred embodiment shoWn in FIG. 2, the 
peripheral Wall 53 may be characteriZed as being de?ned by 
at least the rear region of the ?ange 38 of the peripheral 
portion 36 that extends betWeen, and includes, tWo mounting 
recesses 60 (FIG. 4) for each receiving one of the lid arms 
50. As can be seen in FIG. 5, each recess 60 is partly de?ned 
by tWo, spaced-apart, opposing sideWalls 62. As can be seen 
in FIG. 8, one of the sideWalls 62 de?nes a concave socket 
64. Each concave socket 64 has a partially spherical surface 
and is adapted to receive one of the lid arm protuberances 
52. The concave sockets 64 are oriented on a pivot axis and 
are adapted to coincide With the pivot axis de?ned by the lid 
arm protuberances 52. When the lid 34 is mounted on the 
container With each arm 50 received Within a mating recess 
60, the arm protuberances 52 snap-?t into the recess sockets 
64. This con?guration de?nes a hinge structure having a 
pivot axis that connects the lid 34 to the peripheral Wall 53 
(FIG. 4) to accommodate pivoting of the lid 34 about the 
pivot axis betWeen the closed position (FIG. 1) and a fully 
opened position (FIG. 15). 
[0060] As can be seen in FIGS. 5, 6, and 7, each recess 60 
de?nes a resistive surface 70. In the preferred, ?rst embodi 
ment illustrated in FIG. 6, the resistive surface 70 is formed 
in a generally arcuate Wall 72 (FIG. 6) by a plurality of 
generally parallel ridges 76 lying along an arc of a circle 
partWay around or about the pivot axis. In the embodiment 
illustrated in FIGS. 1-16, the arc is a circular arc With the 
hinge pivot axis lying at the center of the circular arc. 
HoWever, in other contemplated embodiments, the pivot 
axis could be offset from the center of the circular arc, or the 
arc may be a non-circular arc (e.g., a parabolic arc). 

[0061] The resistive surface 70 (de?ned by the ridges 76) 
extends from a beginning edge 81 to a terminal edge 82. The 
ridge at the terminal edge 82 projects further outWardly than 
do the other ridges 76. 

[0062] The above-described structures associated With the 
mounting of the lid 34 to the peripheral Wall 53 of the 
peripheral portion 36 provide various operational advan 
tages as the user of the package opens the lid. FIGS. 10-16 
illustrate the relative movement of the closure system com 
ponents as the lid is opened. FIG. 9 shoWs the side elevation 
vieW of the package 30 When the lid 34 is in the fully closed 
position on the top of the container 32. FIG. 10 is an 
enlarged, cross-sectional vieW of a portion of the hinge area 
and mounting structure With the components positioned in 
correspondence With the fully closed orientation of the lid 
illustrated in FIG. 9. The cross-sectional vieW illustrated in 
FIG. 10 is taken along the vieW line 10-10 as illustrated in 
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the perspective vieW shoWn in FIG. 1. When the lid 34 is 
fully closed (FIGS. 1, 9, and 10), each lid arm 50 is 
positioned so that its engaging member 54 is disengaged 
from the ridges 76 on the resistive surface 70 at the top of 
the container 32. 

[0063] When the user begins to lift the lid 34 upWardly 
from the fully closed position (FIG. 9), the user typically 
grasps the lifting tab 44 to begin to pivot the lid 34 upWardly. 
The lid 34 pivots on the pivot axis de?ned by the protuber 
ances 52 (FIG. 5) Which are received in the sockets 64 (FIG. 
8) in the recesses 60 of the peripheral Wall 53 (FIGS. 2 and 
4). The lid 34 is initially pivoted aWay from the closed 
position (FIG. 9) through a ?rst range of movement until the 
lid arm engaging member 54 initially engages the beginning 
edge 81 of the ribs 76 on the resistive surface (FIG. 12). The 
initial engagement of the lid engaging member 54 With the 
beginning edge 81 de?nes the end of the ?rst range of 
movement Wherein the lid 34 is oriented at about 40 degrees 
relative to the opening at the top of the container (FIG. 11). 
Because the engaging member 54 does not engage the 
beginning edge 81 of the resistive surface until the end of the 
?rst range of movement, the user can lift the lid 34 through 
the ?rst range of movement Without sensing a signi?cant 
amount of resistance. In a preferred design, When the user 
releases the lid 34 at any point along the ?rst range of 
movement (before the lid engaging member 54 engages the 
beginning edge 81 of the resistive surface 70), the lid 34 can 
fall under the in?uence of gravity back to the closed position 
if the hinge structure friction is su?iciently small. 

[0064] HoWever, after the lid 34 has been lifted to the end 
of the ?rst range of movement (FIG. 3), additional resis 
tance is encountered as the lid engaging member 54 engages 
the beginning edge 81 of the resistive surface 70. The user 
must thereafter apply a greater torque to lift the lid 34 
further. The lid 34 can be opened further through a second 
range of movement (beyond the approximately 40 degree 
open position illustrated in FIG. 11) if the user applies a 
torque greater than a predetermined amount of torque nec 
essary to overcome the interference betWeen the lid engag 
ing member 54 and the ridges 76 on the resistive surface 70. 
Because the tip of the engaging member 54 moves from one 
ridge 76 to the next adjacent ridge 76 as the lid is lifted 
through the second range of movement, the resistance force 
or interference force varies because the system undergoes a 
small, transient, elastic deformation as the member 
54“snaps” over one ridge 76 to a location betWeen the one 
ridge and the next adjacent ridge 76. 

[0065] In the preferred embodiment illustrated in FIGS. 
9-16, the second range of movement of the lid 34 extends 
from the approximately 40 degree opened position of the lid 
(FIG. 11) to an approximately 110 degree opened position 
(FIG. 13). During pivoting of the lid 34 through the second 
range of motion (from the orientation illustrated in FIG. 11 
to the orientation illustrated in FIG. 13), if the user releases 
the lid 34, the lid 34 Will remain in the position at Which it 
Was released oWing to the engagement betWeen the lid 
engaging member 54 and the ridges 76 on the resistive 
surface 70. The force of engagement betWeen the engaging 
member 54 and the resistive surface 70 is suf?cient, in the 
preferred embodiment, to Withstand the force of gravity on 
the lid 34 so that the lid 34 is maintained in any selected 
position Wherein the lid engaging member 54 is engaged 
With the ridges 76. At any static location of the member 54 
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along the second range of movement (Where the lid engag 
ing member 54 engages the resistive surface 70), the resis 
tance force does not act to provide any substantial bias of the 
lid 34 toWard the closed position or toWard the fully opened 
position. 
[0066] The end of the second range of movement is 
de?ned at the location Wherein the lid engaging member 54 
engages the terminal edge 82 (FIG. 14) that is de?ned by the 
last ridge 76 extending slightly further outWardly at the edge 
82 so as to create a greater resistive engagement at that point. 
The user Will feel or sense the greater resistive engagement 
at the point Wherein the lid engaging member 54 engages the 
terminal edge 82, and this Will signal the user that the lid 34 
is at a ?rst, predetermined, self-maintained, opened position 
at the end of the second range of movement (e. g., opened to 
about 110 degrees relative to the top of the container as 
illustrated in FIG. 13). If the user releases the lid 34 at any 
earlier point When the member 54 is engaging the ridges 76, 
the lid 34 Will remain at such a selected, open position, but 
such a selected, open position is not the ?rst “predeter 
mined” open position. The ?rst, “predetermined,” self-main 
tained, open position occurs only at the end of the second 
range of movement Where the member 54 engages the last 
ridge 76 at the terminal edge 82 of the resistive surface 70. 

[0067] If the user attempts to pivot the lid 34 further 
(clockwise as vieWed in FIG. 13) to move the member 54 
beyond the terminal edge 82, the user must apply an 
increased torque to overcome the engagement betWeen the 
lid engaging member 54 and the larger last ridge 76 de?ning 
the terminal edge 82. If suf?cient, increased torque is applied 
to the lid 34, the lid engaging member 54 Will move past the 
terminal edge 82 and out of engagement With the resistive 
surface 70. The lid 34 is then no longer subjected to a 
resistance force resulting from the lid engaging member 54 
and resistive surface 70. As a result, the resistance to further 
pivoting of the lid 34 is substantially reduced, and if the 
hinge structure friction is suf?ciently loW, the lid 34 can be 
released by the user and Will sWing freely doWnWardly under 
the in?uence of gravity (aWay from the position illustrated 
in FIG. 13 toWard the position illustrated in FIG. 15). The 
lid arm 50 Will eventually engage the beginning edge 81 of 
the resistive surface as can be seen in FIG. 16, and this Will 
act as a stop to prevent further pivoting movement of the lid 
at the approximately 190 degree opened position illustrated 
in FIG. 15. The range of movement of the lid 34 from the 
position illustrated in FIG. 13 to the fully opened position 
illustrated in FIG. 15 may be de?ned as a third range of 
movement. 

[0068] The discussion above regarding the opening of the 
lid 34 refers to the operation of a single engaging member 
54 as it engages a cooperative resistive surface 70. HoWever, 
it is to be realiZed that, in the preferred embodiment illus 
trated in FIGS. 1-16, there are tWo lid arms 50, and each lid 
arm 50 has an engaging member 54 for each engaging a 
separate resistive surface 70 in the associated recess 60 
(FIG. 4). Thus, the torque that a user must apply to the lid 
34 in order to pivot the lid 34 through the second range of 
movement (from approximately the 40 degree opened posi 
tion illustrated in FIG. 11 to the approximately 110 degree 
opened position illustrated in FIG. 13) must be great enough 
to overcome the sum of the engaging forces of the tWo 
engaging members 54 With the respective resistive surfaces 
70, as Well as the inherent friction in the hinge structure 
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de?ned by the lid arm protuberances 52 engaged With the 
recess sockets 64 (FIGS. 7 and 8). 

[0069] An alternate embodiment of a closure system of the 
present invention is illustrated in FIGS. 17, 18, 19, and 20 
Which correspond to FIGS. 10, 12, 14, and 16, respectively, 
of the ?rst embodiment described above. The second 
embodiment closure system structure is substantially iden 
tical With the ?rst embodiment closure system structure 
described above except that the second embodiment closure 
structure does not includes resistive surface ridges (such as 
ridges 76 illustrated in FIGS. 6, 7, 10, 12, 14, and 16). 
Rather, the second embodiment closure system has a gen 
erally arcuate Wall 72A on the peripheral portion 36A, and 
the arcuate Wall 72A has only one terminal edge ridge 82A 
at the end of a generally smooth, arcuate, resistive surface 
70A. The surface 70A may be a circular arc, as illustrated, 
With the center of the arc coincident With the lid pivot axis. 
In an alternate embodiment (not illustrated), the center of the 
circular arc of surface 70A may be offset from the lid pivot 
axis. Also, the surface 70A need not be a circular arc. 
Instead, it could be non-circular (e.g., a parabolic arc). 

[0070] The lid 34A has tWo arms 50A, and each arm 50A 
has an engaging member 54A for engaging an associated 
resistive surface 70A through at least an intermediate range 
of movement. The interference betWeen each engaging 
member 54A and the associated resistive surface 70A is 
preferably designed so as to create a predetermined engag 
ing force Whereby the sum of the forces of engagement 
betWeen the engaging members 54A and resistive surfaces 
70A is sufficient to maintain the lid 34A in the intermediate 
position selected. The operation of opening the lid 34A is 
otherWise identical With that described above for opening 
the lid 34 in the ?rst embodiment illustrated in FIGS. 1-16. 
That is, in the second embodiment illustrated in FIGS. 
17-20, the lid 34A can pivoted through a ?rst range of 
movement upon the application of the torque to the lid 34A 
Which is less than the predetermined amount of torque, and 
this range of movement ends at the point Where the engaging 
member 54A engages the beginning edge of the resistive 
surface 70A. The second range of movement of the lid 34A 
is de?ned as corresponding to the motion of the engaging 
member 54A from the beginning edge of the resistive 
surface 70A to the terminal edge 82A. The third range of 
movement extends from the point Where the engaging 
member 54A passes the terminal edge 82A to the fully 
opened position shoWn in FIG. 20 Wherein back of the arm 
50A engages the beginning edge of the resistive surface 70A 
at the front end of the arcuate Wall 72A. 

[0071] In both of the ?rst and second embodiments of the 
closure system described above, the lid preferably has a ?rst 
range of movement before the resistive surface and engaging 
member become engaged along the second range of move 
ment, and the lid preferably has a third range of movement 
after the disengagement of the engaging member from the 
resistive surface. 

[0072] HoWever, it Will be appreciated, that in one 
optional aspect of the invention, an alternative embodiment 
(not illustrated) could be provided Wherein the ?rst range of 
movement could be eliminated so that the engaging member 
is engaged With the resistive surface as soon as the lid is ?rst 
opened from its fully closed position. 

[0073] Also, according to another optional aspect of the 
invention (not illustrated), the system could include (1) a 
?rst range of movement Wherein the engaging member and 
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resistive surface are not engaged, and (2) a second range of 
movement Wherein the engaging member and resistive sur 
face are engagedibut the system Would not include the 
third range movement, Whereby the second range of move 
ment Would extend all the Way to the fully opened position 
of the lid. 

[0074] In yet another alternate embodiment (not illus 
trated), the engagement of the engaging member With the 
resistive surface may occupy substantially the entire range 
of movement of the lid from the fully closed position to the 
fully opened position Whereby, if the user releases the lid at 
any point along the entire range of movement, the lid Will 
remain in the released position oWing to the resistive force 
betWeen the engaging member and the resistive surface, 
Which resistance force is sufficiently large that it cannot be 
overcome by the torque imposed on the lid by the force of 
gravity. 
[0075] In other alternate embodiments (not illustrated), the 
shape of the arcuate resistive surface can either be a circular 
arc having a center that is not coincident With the hinge pivot 
axis, or a non-circular arc. With such alternate designs, the 
resistive surface can be oriented to provide an increasing (or 
decreasing) resistance force as the lid is lifted through at 
least part of the range of motion of the lid. 

[0076] While the above-described structural features of 
the various embodiments of the present invention may be 
incorporated in a closure system or entire package having a 
variety of aesthetic con?gurations, the sole aesthetic con 
?guration disclosed herein is illustrated in the various ortho 
graphic vieWs of FIGS. 21, 22, 23, 24, and 25. It Will be 
appreciated, hoWever, that the structural features of the 
utility invention may be provided in a closure system having 
a lid and base (including a base that may be a unitary portion 
of the top of a container) Which may have other con?gura 
tions, including other aesthetically pleasing con?gurations 
or designs. For example, in such other aesthetically pleasing 
designs, the container need not have a circular cross section, 
or a loWer portion that decreases in siZe toWard a smaller 
bottom, or a lid that has a ?at top, etc. 

[0077] It Will be readily apparent from the foregoing 
detailed description of the invention and from the illustra 
tions thereof that numerous variations and modi?cations 
may be effected Without departing from the true spirit and 
scope of the novel concepts or principles of this invention. 

What is claimed is: 
1. A dispensing closure system for a container that has an 

interior Where a product may be stored, said dispensing 
closure system comprising: 

(A) a peripheral Wall for extending from said container at 
least part Way around an opening to the container 
interior; 

(B) a lid movable between (1) a closed position occluding 
said opening, and (2) a fully opened position exposing 
said opening; and 

(C) a hinge structure de?ning a pivot axis and connecting 
said lid to said peripheral Wall to accommodate pivot 
ing of said lid about said pivot axis betWeen said closed 
position and said fully opened position; and 

Wherein 

(1) said peripheral Wall includes tWo, spaced-apart 
recesses each having 
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(a) a pair of spaced-apart sideWalls Wherein one 
sideWall de?nes a concave socket, and 

(b) an arcuate resistive surface comprising a plurality 
of parallel ridges arranged on an arc about said 
pivot axis, Wherein 

(i) one of said ridges is the ?rst ridge de?ning a 
beginning edge of said resistive surface, and 

(ii) another one of said ridges is the last ridge 
de?ning a terminal edge of said resistive sur 
face; and 

(2) said lid includes tWo projecting arms that each has 

(a) an engaging member for engaging said ridges, 
and 

(b) a convex protuberance for ?tting in one of said 
sockets When each of said arms is disposed in a 
respective one of said recesses to create said hinge 
structure to accommodate pivoting of said lid 
sequentially through 
(i) a ?rst range of movement Wherein said engag 

ing member is disengaged from said ridges, 

(ii) a second range of movement Wherein said 
engaging member is in engagement With said 
ridges, and 

(iii) a third range of movement Wherein said 
engaging member is disengaged from said 
ridges. 

2. The system in accordance With claim 1 in Which 

said system is a closure for a container that has an opening 
to the container interior; 

said closure includes a closure base portion that is molded 
as a unitary part of the top of said container and that 
de?nes said peripheral Wall; and 

said lid is separate from, but releasably attachable to, said 
peripheral Wall de?ned by said closure base portion at 
the top of said container. 

3. The system in accordance With claim 1 in Which said lid 
includes a lift tab projecting laterally outWardly. 

4. The system in accordance With claim 1 in Which 

said engaging member has a converging tip for engaging 
said arcuate resistive surface; and 

said arcuate resistive surface is de?ned on the locus of a 
circular arc Which has a center coincident With said 
pivot axis of said hinge structure. 

5. A dispensing closure system for a container that has an 
interior Where a product may be stored, said dispensing 
closure system comprising: 

(A) a peripheral Wall for extending from said container at 
least part Way around an opening to the container 
interior; 

(B) a lid movable between (1) a closed position occluding 
said opening, and (2) a fully opened position exposing 
said opening; and 

(C) a hinge structure de?ning a pivot axis and connecting 
said lid to said peripheral Wall to accommodate pivot 
ing of said lid about said pivot axis betWeen said closed 
position and said fully opened position; and 
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wherein 

(1) said peripheral wall includes two, spaced-apart 
recesses each having 

(a) a pair of spaced-apart sidewalls wherein one 
sidewall de?nes a concave socket, and 

(b) a substantially smooth, arcuate, resistive surface 
lying along an arc about said pivot axis and having 

(i) a beginning edge, and 

(ii) a terminal edge; and 

(2) said lid includes two projecting arms that each has 

(a) an engaging member for engaging said resistive 
surface, and 

(b) a convex protuberance for ?tting in one of said 
sockets when each of said arms is disposed in a 
respective one of said recesses to create said hinge 
structure to accommodate pivoting of said lid 
sequentially through 

(i) a ?rst range of movement wherein said engag 
ing member is disengaged from said resistive 
surface, 

(ii) a second range of movement wherein said 
engaging member is in engagement with said 
resistive surface, and 

(iii) a third range of movement wherein said 
engaging member is disengaged from said 
resistive surface. 

6. The system in accordance with claim 5 in which 

said system is a closure for a container that has an opening 
to the container interior; 

said closure includes a closure base portion that is molded 
as a unitary part of the top of said container and that 
de?nes said peripheral wall; and 

said lid is separate from, but releasably attachable to, said 
peripheral wall de?ned by said closure base portion at 
the top of said container. 

7. The system in accordance with claim 5 in which said 
engaging member has a converging tip for engaging said 
arcuate resistive surface; and 

said arcuate resistive surface is de?ned on the locus of a 
circular arc which has a center coincident with said 
pivot axis of said hinge structure. 

8. A closure system for a container that has an interior 
where a product may be stored, said closure system com 
prising: 

(A) a peripheral wall for extending from said container at 
least part way around an opening to the container 
interior; 

(B) a lid movable between (1) a closed position occluding 
said opening, and (2) a fully opened position exposing 
said opening; and 

(C) a hinge structure de?ning a pivot axis and connecting 
said lid to said peripheral wall to accommodate pivot 
ing of said lid about said pivot axis between said closed 
position and said fully opened position; and 
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wherein 

(1) one of said lid and said peripheral wall includes a 
resistive surface arranged in an arc around said pivot 
axis; and 

(2) the other of said lid and said peripheral wall 
includes an engaging member for engaging said 
resistive surface with a resistance force free of 
substantial bias toward said closed position and said 
fully opened position whereby the user must apply a 
torque sufficient to overcome said resistance force in 
order to pivot said lid through a range of movement 
that is de?ned at least part way between said closed 
position and said fully opened position. 

9. The system in accordance with claim 8 in which 

said system includes one or more of said resistive surfaces 
and one or more of said engaging members; 

each said engaging member engages one of said resistive 
surfaces with an engaging force; and 

the sum of said engaging forces is sufficient to maintain 
said lid in an intermediate position selected from a 
predetermined range of intermediate positions between 
said closed position and said fully opened position 
when said user terminates the application of pivoting 
torque to said lid. 

10. The system in accordance with claim 8 in which 

said resistive surface extends from a beginning edge to a 
terminal edge; and 

said resistive surface includes a portion at said terminal 
edge that provides increased engagement with said 
engaging member to signal the user when the lid is at 
a predetermined opened position beyond which the lid 
can be pivoted to said fully opened position if the user 
applies a further increased torque to said lid sufficient 
to overcome the force created by said increased 
engagement. 

11. The system in accordance with claim 8 in which said 
hinge structure permits said lid to pivot from said closed 
position partway toward said fully opened position prior to 
said engaging member engaging said resistive surface. 

12. The system in accordance with claim 8 in which said 
hinge structure permits said lid to pivot from said fully 
opened position partway toward said closed position prior to 
said engaging member engaging said resistive surface. 

13. The system in accordance with claim 8 in which 

said system is a closure for a container that has an opening 
to the container interior; 

said closure includes a closure base portion that is molded 
as a unitary part of the top of said container and that 
de?nes said peripheral wall; and 

said lid is separate from, but releasably attachable to, said 
peripheral wall de?ned by said closure base portion at 
the top of said container. 

14. The system in accordance with claim 8 in which said 
lid includes a lift tab projecting laterally outwardly. 

15. The system in accordance with claim 8 in which said 
hinge structure includes 

an arm extending from said lid and having a convex 
protuberance; and 
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a recess in said peripheral Wall de?ned in part by tWo, 
spaced-apart, opposing sidewalls between Which said 
arm can be disposed, one of said sideWalls de?ning a 
concave socket for receiving said convex protuberance 
in pivoting alignment With said pivot axis. 

16. The system in accordance With claim 8 in Which said 
resistive surface is de?ned in a generally arcuate Wall. 

17. The system in accordance With claim 8 in Which said 
resistive surface is arcuate and smooth. 

18. The system in accordance With claim 8 in Which said 
resistive surface is de?ned by a plurality of parallel ridges 
lying along an arc about said pivot axis. 

19. The system in accordance With claim 8 in Which said 
engaging member has a converging tip for engaging said 
arcuate resistive surface; and 
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said arcuate resistive surface is de?ned on the locus of a 
circular arc Which has a center coincident With said 
pivot axis of said hinge structure. 

20. The system in accordance With claim 8 in Which 

said peripheral Wall has a recess de?ned by tWo, spaced 
apart, opposing sideWalls; 

said resistive surface extends betWeen said sideWalls; 

said lid includes an extending arm; 

said engaging member projects from said arm; and 

said arm is mounted for pivoting movement to one of said 
sideWalls Whereby said arm and said one sideWall 
function as said hinge structure. 

* * * * * 


