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160 DETAILC S

A lid for a container assembly is disclosed. The lid is configured for locking engagement with the container such that accidental or
unintentional removal of the lid from the container is resisted. The lid includes an outer skirt that overlies the outer surface of the
container about an upper rim. The outer skirt includes a plurality of lid locking members that are disposed at spaced apart intervals
about the outer periphery of the skirt and extend inwardly, relative to the outer skirt, for engaging an outwardly extending container
lip. Disposition of the lid on the container is with effect that the plurality of lid locking members deflect outwardly as the lid is
displaced downwardly over the container lip, the lid locking members returning to their inwardly disposed position once clear of the
lip. The inward disposition of the lid locking members effects a robust engagement between the container and lid.
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Abstract:

A lid for a container assembly is disclosed. The lid is configured for locking engagement with the
container such that accidental or unintentional removal of the lid from the container is resisted. The
lid includes an outer skirt that overlies the outer surface of the container about an upper rim. The
outer skirt includes a plurality of lid locking members that are disposed at spaced apart intervals
about the outer periphery of the skirt and extend inwardly, relative to the outer skirt, for engaging an
outwardly extending container lip. Disposition of the lid on the container is with effect that the
plurality of lid locking members deflect outwardly as the lid is displaced downwardly over the
container lip, the lid locking members returning to their inwardly disposed position once clear of the
lip. The inward disposition of the lid locking members effects a robust engagement between the
container and lid.
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LID AND CONTAINER ASSEMBLY

CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] This application claims the benefit of priority to U.S. Provisional
Application No. 63/247,050 filed September 22, 2021, titled “LID AND CONTAINER
ASSEMBLY"”, the contents of which are hereby expressly incorporated into the
present application by reference in their entirety.

FIELD

[0002] This disclosure relates generally to containers and, in particular, to a
lid for a container, the lid having a robust lid locking mechanism for providing a

secure interlock between the lid and container.

BACKGROUND

[0003] Containers or container assemblies for heavy duty or high performance
applications are required to meet performance standards to ensure that the
contents of the containers remain sealed and safely contained within the closed
container assembly in the event that the container assembly is dropped, knocked-
over, or otherwise mishandled. Ensuring that the lid remains securely locked or
engaged in position on the container is especially important when the container is
used for storing hazardous, toxic and/or dangerous materials. Accordingly,
containers with lids that provide a robust interlock between the lid and the
container are desirable. Additionally, lids for containers that are able to provide a
robust interlock and that offer reduced manufacturing and overall materials costs

are also desirable.

[0004] Accordingly, there is a need for lids for container assemblies that have
an effective locking mechanism system for providing a robust interlock with the
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container, and that offer simplified manufacturing, reduced materials and overall

costs.

SUMMARY OF THE INVENTION

[0005] In accordance with one aspect of the present disclosure, there is
provided a lid for a container, the container having a closed bottom end and a
container wall element defining an open, interior container space, the container wall
element having an upper rim defining an open end of the container and including an
outwardly projecting container lip defining a lid-locking receiving space. The lid
comprises a central panel; a peripheral member extending from a periphery of the
central panel, the peripheral member having: an inner wall member extending from
the periphery of the central member; an outer skirt defining an outer perimeter of
the lid and disposed in spaced apart relationship from the inner wall member such
that a container rim-receiving space is defined between the inner wall member and
the outer skirt that is configured for receiving the upper rim of the container; a
plurality of lid locking members defined within the outer skirt and disposed at
spaced apart intervals about the outer skirt, each one of the plurality of lid locking
members, independently, extending from the outer skirt to a distal end that is free
from connection to the outer skirt; and an inwardly projecting ridge extending from
an inner surface of the outer skirt and extending about the inner circumference of
the outer skirt such that an inwardly projecting ridge portion is disposed between
adjacent ones of the plurality of lid locking members. The plurality of lid locking
members are each, independently, configured to flex, relative to the outer skirt;
and while the lid is disposed on the container such that the lid is disposed in a
locked condition closing the container: the upper rim of the container is disposed
within the container rim-receiving space; the inwardly projecting ridge is disposed
below the container lip and the plurality of lid locking members are disposed
relative to the container lip such that a distal end of each one of the plurality of lid
locking members, independently, is disposed within the lid-locking receiving space
defined by the container lip.

CA 03232201 2024-3-18
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[0006] In accordance with another aspect of the present disclosure, there is
provided a container system, comprising: a container having a bottom wall; a
container wall element extending from a periphery of the bottom wall to an upper
rim and defining an open, interior container space, the upper rim including an
outwardly projecting container lip defining a lid-locking receiving space between an
outer surface of the container wall element and an undersurface of the container
lip; and a lid, the lid comprising a central panel; a peripheral member extending
from a periphery of the central panel, the peripheral member having: an inner wall
member extending from the periphery of the central member; an outer skirt
defining an outer perimeter of the lid, wherein the outer skirt is disposed in spaced
apart relationship from the inner wall member such that a container rim-receiving
space is defined between the inner wall member and the outer skirt that is
configured for receiving the upper rim of the container; a plurality of lid locking
members defined within the outer skirt and disposed at spaced apart intervals
about the outer skirt, each one of the plurality of lid locking members,
independently, extending from the outer skirt to a distal end that is free from
connection to the outer skirt; and an inwardly projecting ridge extending from an
inner surface of the ocuter skirt and extending about the inner circumference of the
outer skirt such that an inwardly projecting ridge portion is disposed between
adjacent ones of the plurality of lid locking members. The plurality of lid locking
members each, independently, configured to flex, relative to the outer skirt; and
while the lid is disposed on the container such that the lid is disposed in a locked
condition closing the container: the upper rim of the container is disposed within
the container rim-receiving space; the inwardly projecting ridge is disposed below
the container lip and the plurality of lid locking members are disposed relative to
the container lip such that the distal end of each of the plurality of lid locking
members is disposed within the lid-locking receiving space defined by the container

lip.

BRIEF DESCRIPTION OF THE DRAWINGS

CA 03232201 2024-3-18
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[0007] Reference will now be made, by way of example, to the accompanying
drawings which show example embodiments of the present application, and in
which:

[0008] Figure 1 is a longitudinal, cross-sectional view of a conventional

container assembly including a container and lid, according to the prior art;

[0009] Figure 2 is a detail view of the encircled area of the prior art container
assembly of Figure 1 illustrating the interlock between a conventional the lid and

the corresponding, conventional container;

[0010] Figure 3 is a perspective view of a container assembly incorporating a

lid according to an example embodiment of the present disclosure;

[0011] Figure 4 is a perspective front view of an example embodiment of the
container of the container assembly of Figure 3;

[0012] Figure 5 is a longitudinal, cross-sectional view of the container of
Figure 2 taken through section line D-D illustrated in Figure 4;

[0013] Figure 6 is a longitudinal, cross-sectional view of the container of
Figure 2 taken through section line E-E illustrated in Figure 4;

[0014] Figure 7 is a top, perspective view of the lid of the container assembly

of Figure 3, according to an example embodiment of the present disclosure;

[0015] Figure 8 is a bottom, perspective view of the underside of the lid
Figure 7;
[0016] Figure 9 is a perspective, sectional view through the lid of Figure 7,

taken along section line F-F, illustrated in Figure 7, with the central panel of the lid

removed for ease of illustration;
[0017] Figure 10 is a detail view of the encircled area “C” of Figure 9;

[0018] Figure 10A is a similar view of the encircled area “C” as shown in
Figure 10 further illustrating the angles of the lid locking member end surface and
the first surface of the inwardly projecting ridge of the lid;

CA 03232201 2024-3-18
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[0019] Figure 11 is a detail, sectional view of the container assembly, as
taken along section line A-A in Figure 3, illustrating the interlock between lid with

the container;

[0020] Figure 12 is a detail, perspective sectional view the container assembly
of Figure 3, as taken along section line B-B in Figure 3, illustrating the interlock

between the lid and the container, with an additional sealing member;

[0021] Figure 13 is a detail, perspective sectional view the container assembly
of Figure 12 illustrating the interlock of the lid and the container from the outside of

the container assembly;

[0022] Figure 14 is a front, cross-sectional view of a container assembly
incorporating a lid as illustrated in Figure 7, illustrating the interlock between the lid
of and another example embodiment of a container, the assembly including an

additional sealing member;

[0023] Figure 15 is a front, cross-sectional view of a container assembly
incorporating a lid as illustrated in Figure 7, illustrating the angled surface of the lid

locking member;

[0024] Figure 16 is a similar to the detail, sectional view of the container
assembly as shown in Figure 11 and further illustrates the angled surface defined

by the inwardly projecting ridge portions of the lid;

[0025] Figure 17 is a perspective view of a container assembly according to

another example embodiment of the present disclosure;

[0026] Figure 18 is a perspective view of the container of the container

assembly of Figure 17 that is configured for cooperating with the lid of Figure 7;

[0027] Figure 19 is detail, sectional view of the container assembly of Figure
17, as taken along section line Q-Q, illustrating the interlock between the lid and

the container; and

[0028] Figure 20 is a detail view of Figure 19 further illustrating the interlock
between the lid and the container;

CA 03232201 2024-3-18
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[0029] Figure 21 is a detail, perspective sectional view the container assembly
of Figure 17, as taken along section line Q-Q, as viewed from the outside of the
container assembly

[0030] Figure 22 is top perspective view of a lid according to another example

embodiment of the present disclosure;

[0031] Figure 23 is a bottom, perspective view of the underside of the lid
Figure 22;

[0032] Figure 24 is a detail view of the encircled area “"A” of Figure 22;
[0033] Figure 25 is a detail, perspective sectional view taken through section

line G-G illustrated in Figure 22, while the lid is disposed on a container illustrating
the interlock of the lid and the container;

[0034] Figure 26 is an end view of the perspective, sectional view of Figure
25;
[0035] Figure 27 is a detail, perspective sectional view through section line H-

H illustrated in Figure 22 while the lid is disposed on a container illustrating the
interlock of the lid and the container in the regions intermediate the lid locking

members;

[0036] Figure 28 is an end view of the perspective sectional view of Figure 27;
and

[0037] Figure 29 is a is a detail, perspective sectional view of another

example embodiment of a lid according to the present disclosure taken through a
section line similar to section line G-G as illustrated in Figure 22, while the lid is
disposed on a container illustrating the interlock of the lid and the container.

[0038] Similar reference numerals may have been used in different figures to
denote similar components. As well, it should be noted that the figures are merely
examples and no limitations on the scope of the present disclosure are intended
thereby. Further, it will be understood that the figures are, generally, not drawn to
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scale, but are drafted for the purposes of convenience and clarity in illustrating

various aspects of the disclosure.

DESCRIPTION OF EXAMPLE EMBODIMENTS

[0039] With reference now to Figures 1-2, there is shown a conventional
container assembly 10, according to the prior art. As shown, the container
assembly 10 includes a container, or pail, 12 having an upper rim 14 that is
configured for cooperating with a conventional lid 16. The lid 16 has a central panel
18 configured for closing an open top end of the container 12, and a peripheral
member 20 that is configured for engaging the upper rim 14 of the container 12.
The peripheral member 20 has an inner wall portion 22 and an outer skirt 24, the
inner wall portion 22 and the outer skirt 24 defining an annular receiving space 26
configured for receiving the upper rim 14 of the container 12 when the lid 16 is
disposed on the container 12. Conventional, prior art lids 16 of the type shown in
Figures 1 and 2, includes a protruding ridge 28 on the inner surface of the outer
skirt 24 that extends continuously about the inner circumference of the outer skirt
24. The ridge 28 defines an engaging surface 30 that extends generally
perpendicular to the central longitudinal axis 13 of the container assembly 10.
Accordingly, as shown in Figure 2, once the lid 16 is disposed on the container 12,
the engaging surface 30 is disposed generally underneath an outwardly protruding
lip 32 defined by the upper rim 14 of the container 12.

[0040] While disposition of the ridge 28 underneath the outwardly protruding
lip 32 of the container 12, while the lid 16 is engaged on the container 12 in the
closed condition, is intended to provide a secure interlock between the lid 16 and
the container 12, it has been found that the ridge 28 can easily deform and slip-out
from underneath the lip 32 around the upper rim 14 of the container 12 upon
application of upwards forces on the outer skirt 24 of the lid 16 thereby allowing the
lid 16 to more easily disengage from the upper rim 14 of the container 12. It has
also been found that the ridge 28 of the conventional-style lid 16 can easily deform
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and slip-out from underneath the lip 32 in response to forces applied to the central
panel 18 of the lid 16 by the contents of container 12 should the container
assembly 10 be dropped. In instances where the contents of the closed container
assembly 10 is a liquid, dropping of the container assembly 10 can result in
hydraulic forces being applied against the inner surface of the central panel of the
closed lid 16 which forces can cause the ridge 28 to deform under the lip 32 causing

the lid 16 to disengage from the container 12.

[0041] Heavy duty, high performance container assemblies that include a
container and a lid are often used for containing and transporting large volumes of
liguids and are required to meet industry standards to ensure leakage at the
interface between the lid and the container is prevented, as well as to ensure that
the lid is not easily released from the container should the container assembly be
mishandled or dropped. In this respect, secure engagement and interlock between
the lid and the container is required to ensure that industry standards are met,
especially when the container assembly is used for containing toxic and/or

hazardous materials.

[0042] Accordingly, container lids that can provide a more secure interlock
between the lid and the container to prevent leakage and/or accidental or
unintentional disengagement of the lid from the container are desirable.
Additionally, container lids that provide a robust interlock between the lid and
container and that can withstand internal forces being applied to the inner surface

of the closed lid, via the contents of the container, are desirable.

[0043] Referring now to Figure 3, there is shown a container assembly 100
incorporating a lid 102 according to an example embodiment of the present
disclosure. The lid 102 is configured for use with any conventional container or pail.
In some embodiments, for example, the lid 102 is configured for use with
conventional containers or pails that are particularly suited for heavy duty
applications. In some embodiments, for example, the lid 102 is configured for use
with a container or pail that is specifically configured to cooperate with the lid 102
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such that the container assembly 100 is specifically suited to a particular

application.

[0044] In some embodiments, for example, the lid 102 and the container 104
are each, independently, comprised of a thermoplastic material. In some
embodiments, for example, the lid 102 and the container 104 are each,
independently, of unitary, one-piece construction. In some embodiments, for
example, the lid 102 and the container 104 are each, independently, formed via
injection molding. In some embodiments, for example, the lid 102 is configured to
include and/or accommodate a pouring spout and/or vent inserts (not shown) in

accordance with principles known in the art.

[0045] In some embodiments, for example, the container assembly 100
includes a container 104 having a similar configuration to the container 12 used in
the conventional container assembly 10 described above in connection with Figures
1-2. More specifically, as shown in Figures 4-6, in some embodiments, for example,
the container 104 defines an open interior container space 106 and has a closed,
bottom or base end 108 and an open, top end 110 that provides access to the open
interior container space 106. An upwardly extending tubular wall element 112
extends from the perimeter of the bottom wall that defines the base end 108 of the
container 104 to the open, top end 110 of the container 104. The upwardly
extending tubular wall element 112 terminates at an upper rim 114, the upper rim
114 defining the perimeter of the open, top end 110 of the container 104. The
upper rim 114 of the container 104 includes an outwardly extending container lip
116 that extends about the perimeter of the open end 110 of the container 104. As
shown in Figures 5 and 6, the outwardly extending lip 116 extends both outwardly
and downwardly away from the open, top end 110 of the container 104 such that a
lid-locking recess or lid-locking receiving space 118 is defined between a portion of
the outer surface of the upwardly extending tubular wall element 112 and an
undersurface 117 of the container lip 116, the lid-locking receiving space 118
extending continuously about the perimeter of the open end 110 of the container
104. In some embodiments, for example, the lid-locking receiving space 118 is an

CA 03232201 2024-3-18
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annular channel that extends about the perimeter of the container 104 between a
portion of the outer surface of upwardly extending wall element 112 and an
undersurface 117 of the container lip 116. In some embodiments, for example, the
lid-locking receiving space 118 is a trough region that extends about the perimeter
of the container 104 between a portion of the outer surface of upwardly extending
wall element 112 and an undersurface 117 of the container lip 116.

[0046] In some embodiments, for example, the container 104 includes an
outwardly protruding flange 120 that is spaced downwardly away from the
container lip 116 defined at the upper rim 114 of the container, as measured along
a central longitudinal axis of the container 104, while the container 104 is in an
upright orientation. In some embodiments, for example, the flange 120 extends
radially outwardly away from the outer surface 111 of the container wall element
112, relative to the central, longitudinal axis of the container 104. In some
embodiments, for example, the flange 120 extends outwardly away from the outer
surface of the container wall element 112 at a downwards angle relative to a
horizontal plane that extends through the central longitudinal axis of the container
104. In some embodiments, for example, the flange 120 adds reinforcement to the
upwardly extending tubular wall element 112 and to the overall structure of the
container 104. In some embodiments, for example, the flange 120 serves as a
tamper resistant band for further enhancing the robust interlock between the lid
102 and the container 104. In particular, in some embodiments, the flange 120 is
configured such that while the lid 102 is securely engaged on the container 104
with effect that the container 104 is disposed in a closed condition, the flange 120
impedes access to the bottom edge or underside of the outer perimeter of the lid
102 making removal of the lid 102 from the container 104, via gripping of the
bottom edge of the lid 102 or via wedging of a tool underneath the bottom edge or
underside of the lid 102, difficult.

[0047] Referring now to Figures 7-14, example embodiments of the lid 102
for use in a container assembly 100 and configured for locking engagement with a
corresponding container 104, are described.

CA 03232201 2024-3-18



10

15

20

25

30

WO 2023/141694 PCT/CA2022/051402
11

[0048] In some embodiments, for example, the lid 102 is configured for
cooperating with the above-described container 104 such that when the lid 102 is
disposed on the open end 110 of the container 104, the lid 102 engages the
container 104, thereby enclosing the open interior space 106 with effect that the
container 104 is disposed in a closed condition. While the lid 102 is disposed on the
container 104, the lid 102 engages the upper rim 114 of the container 103 such
that removal of the lid 102 from the container 104 is resisted. More specifically, in
some embodiments, for example, the lid 102 is configured for cooperating with the
upper rim 114 of the container 104 such that, when the lid 102 is disposed on the
open end 110 of the container 104, the lid 102 engages the upper rim 114 of the
container 104 with effect that a robust interlock between the lid 102 and the
container 104 is provided. The robust interlock established between the lid 102 and
the container 104 is such that removal of the lid 102 from the container 104 is
resisted. In some embodiments, for example, the robust interlock established
between the lid 102 and the container 104 is such that removal of the lid 102 from
the container 104 is prevented without the use of additional tooling. In some
embodiments, for example, the engagement and robust interlock provided between
the lid 102 and the container 104 is such that the lid 102 remains engaged with the
upper rim 114 of the container 104 and secured in position relative to the container
104 such that the container assembly 100 remains disposed in a closed condition,
in response to dropping of the container assembly 100. In some embodiments the
robust interlock established between the lid 102 and the container 104 provides a
sealing effect such that leakage of the contents of the container 104 at the interface
between the container 104 and the lid 102 is prevented. In some embodiments, for
example, the lid 102 is configured such that the engagement between the lid 102
and the upper rim 114 of the container 104 is with effect that the lid 102 remains
secured in position, relative to the container 104, in response to application of
hydraulic forces that are applied to the undersurface of the lid 102, by liquid
contents of the container 104, in response to mishandling and/or dropping of the
closed container assembly 100. In particular, in some embodiments, for example,

the lid 102 is configured such that the engagement between the lid 102 and the
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container 104, when the lid 102 is disposed on the container such that the
container assembly 100 is disposed in a closed condition, is with effect that the lid
102 remains disposed on the container 104 and the container assembly 100
remains disposed in the closed condition in instances where the closed container
assembly 100, with liquid contents disposed therein, is dropped from a height
between a minimum of 0.5m to a maximum of 3m. In some embodiments, for
example, the lid 102 is configured such that the engagement of the lid 102 and the
upper rim 114 of the container 104 is with effect that the lid 102 remains secured
and engaged in position, relative to the container 104, in response to dropping of
the closed container assembly 100 from a height between a minimum of 0.5m to a
maximum of 3m while the container assembly 100 is in any one of the following

alternative orientations: horizontal, vertical or 45 degrees relative to vertical.

[0049] Referring, in particular to Figures 7 and 8, the features of the lid 102
will be described in further detail. The lid 102 includes a central panel 124 that is
configured for closing the open, top end 110 of the corresponding container 104
and a peripheral member 126 that is configured for engaging the upper rim 114 of
the container 104. In the subject example embodiment, the lid 102 is circular and
corresponds in shape to the corresponding container 104. In other embodiments,
however, it will be understood that the lid 102 may be rectangular, square,
elliptical, parallelogram, or any other suitable shape for a lid for use with a
corresponding container. While the subject example embodiment is described in
connection with a circular lid 102, it will be understood that the lid 102 and the
corresponding container 104 are not necessarily limited to circular embodiments.

[0050] With reference also to Figures 11-14, the peripheral member 126 of
the lid 102 includes an inner wall member 128 that extends from the periphery of
the central panel 124 of the lid 102 and an outer skirt 130. The inner wall member
128 has an outer surface 132 that is configured for contact engagement or face-to-
face disposition with a portion of an inner surface 113 the container wall element
112 proximal the upper rim 114. The outer skirt 130 is configured to overlie and
engage at least a portion of the outer surface of the container wall element 112. As
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shown in Figure 11, the outer skirt 130 is interconnected to and spaced apart from
the inner wall member 128 by an upper, interconnecting web portion 129 of the
peripheral member 126. Accordingly, the inner wall member 128, the outer skirt
130 and the upper web portion 129 of the peripheral member 126 are cooperatively
configured such that, together, they define a container rim-receiving space 134. In
some embodiments, for example, the container rim-receiving space 134 is an
annular channel disposed between the outer surface 132 of the inner wall 128 of
the peripheral member 126 and the interior surface of the outer skirt 130 that is
configured for receiving the upper rim 114 portion of the container 104 as the lid
102 is disposed on the container 104 such that the container assembly 100 is
disposed in a closed condition.

[0051] Referring now in particular to Figures 7-10, the lid 102 includes a
plurality of lid locking members 140 disposed within the outer skirt 130 of the
peripheral member 126. The plurality of lid locking members 140 are disposed
within the outer skirt 130 such that the plurality of lid locking members 140 are
disposed at spaced apart intervals about the perimeter of the lid 102. The plurality
of lid locking members 140 are disposed within the outer skirt 130 such that each
of the plurality of lid locking members 140 is configured to extend into the
container rim-receiving space 134. Accordingly, each of the plurality of lid locking
members 140 extends inwardly into the container rim-receiving space 134 relative
to the inner or interior surface of the outer skirt 130 of the peripheral member 126
(see for instance Figure 9).

[0052] In some embodiments, for example, the plurality of lid locking
members 140 are spaced apart equidistantly around the perimeter of the outer skirt
130. In some embodiments, for example, the lid 102 includes at least two lid
locking members 140. In some embodiments, for example, the lid 102 includes a
maximum of 48 lid locking members 140. Accordingly, it will be understood that the
number of lid locking members 140 provided on the lid 102 will depend on the
particular size and shape of the lid 102 and the particular container 104 for which
the lid 102 corresponds. The total number of lid locking members 140 provided on
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the lid 102 may also vary depending on the particular application or use for the lid

102 and the overall container assembly 100.

[0053] Referring in particular to Figures 9 and 10, in some embodiments, for
example, the lid 102 includes an inwardly projecting ridge 136 provided on the
inner or interior surface of the outer skirt 130. The inwardly projecting ridge 136
projects inwardly from the inner or interior surface 137 of the outer skirt 130 into
the container rim-receiving space 134 that is defined by the peripheral member 126
of the lid 102 between adjacent ones of the plurality of lid locking members 140.
Therefore, in the subject example embodiment, it will be understood that the
inwardly projecting ridge 136 of lid 102 is comprised of a plurality of inwardly
projecting ridge portions 136’ that each, independently, span the distance between
adjacent ones of the plurality of spaced apart lid locking members 140. Accordingly,
the inwardly projecting ridge 136 would otherwise extend continuously about the
interior surface 137 of the outer skirt 130 if not for the plurality of the lid locking
members 140 that interrupt the inwardly projecting ridge 136 at the spaced apart
intervals about the perimeter of the interior surface 137 of the outer skirt 130. In
example embodiments wherein the lid 102 is circular, it will be understood that the
inwardly projecting ridge 136 would otherwise be a continuous loop extending
about the interior surface 137 of the outer skirt 130 if not for the plurality of the lid
locking members 140 that interrupt the inwardly projecting ridge 136 at the spaced
apart intervals about the inner circumference defined by the interior surface 137 of
the outer skirt 130.

[0054] The inwardly projecting ridge 136 is configured such that each of the
inwardly projecting ridge portions 136’ project into the container rim-receiving
space 134 defined between the inner or interior surface 137 of the outer skirt 130
and the inner wall 128 of the peripheral member 126 of the lid 102. In some
embodiments, for example, the ridge 136 (or each of the inwardly projecting ridge
portions 136") projects inwardly into the container rim-receiving space 134 defined
by the peripheral member 126 such that each of the inwardly projecting ridge
portions 136’ defines a first surface 138 that extends at a downwards angle relative
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to the interior surface of the outer skirt 130. In this respect, in some embodiments,
for example, the first surface 138 defined by each of the inwardly projecting ridge
portions 136" extends into the container rim-receiving space 134 defined by the
peripheral member 126 from the interior surface 137 of the outer skirt 130 at a
downwards angle, 61, as measured relative to a horizontal plane (P1) that extends
through the outer skirt 130 of the peripheral member 126 (see for instance Figure
16). In some embodiments, for example, the angle, 81, as defined by the first
surface 138 of each of the inwardly projecting ridge portions 136’ is between a
minimum of 0° and a maximum of 70°. Accordingly, in some embodiments, for
example, the inwardly projecting ridge 136 is formed such that the first surface 138
of each of the inwardly projecting ridge portions 136’ defines a negative undercut
relative to the inner or interior surface 137 of the outer skirt 130. In other
embodiments, for example, the inwardly projecting ridge 136 may be configured
such that the first surface 138 of each of the inwardly projecting ridge portions 136’
extends generally perpendicular, relative to the interior surface 137 of the outer
skirt 130, or relative to a central axis of the lid 102 such that the first surface 138,
as defined by the inwardly projecting ridge 136, or ridge portions 136’, extends
generally parallel to a horizontal plane (P1) that extends through the outer skirt
130. In instances where the lid 102 is formed via injection molding techniques, it
will be understood that the angle, 81, as defined by the first surface 138 of the
inwardly projecting ridge 136, or inwardly projecting ridge portions 136/, relative to
a horizontal plane that extends through the outer skirt 130, is selected such that
removal or de-molding of the lid 102 from the corresponding mold is facilitated.

[0055] With reference again to Figures 9 and 10, each of the plurality of lid
locking members 140, independently, extends inwardly, relative to the outer skirt
130 and into the container rim-receiving space 134 defined by the peripheral
member 126. In some embodiments, for example, each of the plurality of lid
locking members 140 extends inwardly into the container rim-receiving space 134
at an upwards angle relative to the inner or interior surface 137 of the outer skirt
130 such that each of the plurality of lid locking members 140 extends upwardly

beyond the adjacent inwardly projection ridge portions 136’ in the container rim-
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receiving space 134. In this respect, each of the lid locking members 140,
independently, has a distal end, or a container-engaging end 1140, that is
configured for engaging the container lip 116 when the lid 102 is disposed on the
container 104 such that the lid 102 is disposed in the locked position relative to the
container 104 with effect that the container assembly 100 is disposed in the closed
condition. In particular, disposition of the lid 102 on a corresponding container 104
is with effect that the plurality of lid locking members 140 are disposed relative to
the container 104 such that the container-engaging end 1140 of each of the
plurality of lid locking members 140 is disposed within the lid-locking receiving
space 118, defined by the container lip 116, for effecting locking engagement of the
lid 102 relative to the upper rim 114 of the container 104. Accordingly, disposition
of the container-engaging end 1140 of each of the lid locking members 140 within
the lid-locking receiving space 118 once the lid 102 is disposed on the open end of
the container 104 is with effect that the container 104 is disposed in a closed
condition wherein the lid 102 is securely engaged on the container 104 such that
unintentional or accidental removal of the lid 102 from the container 104 is

prevented.

[0056] As a result of the formation of the plurality of lid locking members 140
within the outer skirt 130 of the peripheral member 126, corresponding openings,
or windows, 142 are formed in the outer skirt 130 as a result of the inward
disposition and inward extension of each of the plurality of lid locking members
140, relative to the outer skirt 130. Openings 142 are visible from the outer surface
of the outer skirt 130 (see for instance Figures 7 and 8). Each opening 142 formed
in the outer skirt 130 corresponds to a respective one of the plurality of lid locking

members 140.

[0057] The plurality of lid locking members 140 each have side edge surfaces
141 which side edge surfaces 141 extend beyond the inward projection of the
adjacent inwardly projecting ridge portion 136’. In some embodiments, for
example, the side edge surfaces 141 of each of the plurality of lid locking members
140 are free from connection to the corresponding side edges 135 of the inwardly
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projecting ridge portions 136’. Additionally, in some embodiments, the side edge
surfaces 141 of the plurality of lid locking members 140 are free from connection to
the corresponding side edges 145 of the corresponding window, or opening, 142
that is formed in the outer skirt 130. Accordingly, in such example embodiments,
the lid locking members 140 are integrally connected to the outer skirt 130 along
only a bottom end 143 with the lid locking members 140 being free to flex and
move independently relative to the side edges 145 of the corresponding window, or
opening 142 and independently from the side edges 135 of the adjacent inwardly
projecting ridge portions 136’. In other embodiments, for example, the lid locking
members 140 are integrally connected at their side edge surfaces 141 to the side
edges 145 of the corresponding window, or opening 142 formed in the outer skirt
130 at the interface between the side edge surfaces 141 of the lid locking members
140 and the side edges 145 of the openings 142, as well as to the side edges 135
of the inwardly projecting ridge portions 136" disposed on either side of the
corresponding lid locking member 140 at the interface between the side edge
surfaces 141 of the lid locking members 140 and the side edges 135 of the adjacent
inwardly projecting ridge portion 136°. In some embodiments, for example, the
inwardly projecting ridge portions 136" provide lateral support to the adjacent lid-
locking member 140 for preventing undue lateral deflection or distortion of the lid-
locking member 140 in the lateral direction which could inadvertently un-hinge or
unlock the lid-locking member 140 from the lid-locking receiving space 118

underneath the container lip 116.

[0058] The lid locking members 140 are each, independently, configured to
flex relative to the outer skirt 130, and relative to the inwardly projecting ridge
portions 136’ that extend from the interior surface 137 of the outer skirt 130 on
either side of a respective one of the plurality of lid locking members 140. The lid
locking members 140 are each, independently, configured to flex relative to the
outer skirt 130, and relative to the inwardly projecting ridge portions 136" in
instances where the side edge surfaces 141 of the lid locking members 140 are free
from connection to the outer skirt 130 and inwardly projecting ridge portions 136/,

as well as in instances where the side edge surface 141 of the lid locking members
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140 are integrally connected to the outer skirt 130 and the inwardly projecting
ridge portions 136’. In particular, the lid locking members 140 are each,
independently, configured to flex relative to the outer skirt 130, and relative to the
inwardly projecting ridge 136 (or ridge portions 136", in response to the lid 102
being disposed on the corresponding container 104 such that the lid 102 becomes
disposed in a locked condition relative to the container 104, the container 104
thereby being disposed in a closed condition. In this respect, as the lid 102 is
disposed on the container 104 and is downwardly displaced relative to the upper
rim 114 of the container 104, the upper rim 114 is received within the container
rim-receiving space 134 defined by the peripheral member 126. Continued
downwards displacement of the lid 102 relative to the container 104 brings each of
the individual lid locking members 140 into contact with the outer surface of the
container lip 116 with effect that the lid locking members 140 each, independently,
deflect outwardly relative to their original disposition, relative to the outer skirt
130, as the lid 104 is further downwardly displaced relative to the outwardly
extending lip 116 of the container 104. Once the lid locking members 140 pass or
clear the outwardly extending container lip 116, the lid locking members 140 each,
independently, return to their original disposition, relative to the outer skirt 130,
with effect that at least a portion of each of the plurality of lid locking members 140
is disposed underneath the outwardly projecting lip 116 such that the distal,
container-engaging end 1140 of each of the lid locking members 140 is disposed
within the lid-locking receiving space 118 defined by the container lip 116. In some
embodiments, for example, returning of the lid locking members 140 to their
original disposition, relative to the outer skirt 130 upon clearing the outwardly
extending container lip 116, is effected via a snap-back effect of the lid locking
members 140. In some embodiments, for example, disposition of the lid 102 on the
container 104 such that the container-engaging end 1140 of the lid locking
members 140 is disposed within the lid-locking receiving space 118 is with effect
that at least a portion of each of the lid locking members 104 is disposed in contact
engagement with the undersurface 117 of the container lip 116. In some

embodiments, for example, disposition of the lid 102 on the container 104 such that
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the container-engaging end 1140 of the lid locking members 140 is disposed within
the lid-locking receiving space 118 is with effect that at least a portion of the outer
surface 144 of each of the lid locking members 140 is disposed in contact
engagement with the undersurface 117 of the container lip 116.

[0059] In some embodiments, for example, the lid locking members 140 are
each, independently, configured to deflect or flex inwardly relative to the outer skirt
130, relative to their original disposition relative to the outer skirt 130. For
example, in some embodiments, upwards forces applied to the lid 102 via the outer
skirt 130 or via the central panel 124 (from forces applied against the lid 102 from
within the container 104) are with effect that forces are applied to the lid locking
members 140 as they impinge against the container lip 116 which forces effect
inwards deflection of the lid locking members 140.

[0060] In some embodiments, for example, the lid 102 includes lid locking
member support ribs 160 that are disposed along the inner surface of each of the
lid locking members 140. The lid locking member support ribs 160 are configured to
support the lid locking members 140. Accordingly, the lid locking member support
ribs 160 provide additional stiffness and rigidity to the lid locking members 140 in
order to prevent the lid locking members from easily being deformed to the extent
that they would easily slip out from underneath the container lip 116.

[0061] With reference again to Figures 9 and 10, the lid locking members 140
will be described in further detail. As shown in Figure 10, each lid locking member
140, extends further upwardly beyond the adjacent inwardly projecting ridge
portions 136’ disposed on either side of a respective lid locking member 140. Each
lid locking member 140 also extends further inwardly into the container rim-
receiving space 134, relative to the adjacent inwardly projecting ridge portions

136’, by a distance, D, as illustrated for example in Figure 10.

[0062] Each lid locking member 140, has an outer surface 144 that extends
from the outer surface of the outer skirt 130 to a lid-locking member end surface
146. The lid-locking member end surface 146 is a downwardly angled surface that

extends downwardly relative to a horizontal plane (P2) that intersects the terminal

CA 03232201 2024-3-18



10

15

20

25

30

WO 2023/141694 PCT/CA2022/051402
20

end edge of the outer surface 144 of the lid locking member 140 (see for instance
Fig. 15). In some embodiments, for example, the lid-locking member end surface
146 extends downwardly, relative to the corresponding horizontal plane, at an
angle, 82, that corresponds to the angle of the first surface 138 defined by the each
of the inwardly projecting ridge portions 136°. Accordingly, in some embodiments,
for example, the lid-locking member end surface 146 defined by each of the
plurality of lid locking members 140 and the first surface 138 defined by each of the
inwardly projecting ridge portions 136’ are disposed in parallel planes. Therefore, in
some embodiments for example, the lid-locking member end surface 146 is
disposed at an angle, 62, relative to a horizontal plane that intersects the terminal
end edge of the outer surface 144 of the lid locking member 140, of between a
minimum of 0° and a maximum of 70° wherein the angle, 62, is the same as the
angle, 01, of the first surface 138 of the inwardly projecting portions 136’. In other
embodiments, for example, the lid-locking member end surface 146 as defined by
each of the plurality of lid locking members 140 and the first surface 138 as defined
by each of the inwardly projecting ridge portions 136’ are disposed in respective
planes such that the angle, 62, of the lid locking member end surface 146 is
different that the angle, 81, as defined by the first surface of each of the inwardly
projecting ridge portions 136°.

[0063] In some embodiments, for example, it has been found that having the
lid-locking member end surface 146, as defined by each of the plurality of lid
locking members 140, and the first surface 138, as defined by each of the inwardly
projecting ridge portions 136’, disposed at the same downward angle relative to a
horizontal plane that intersects the lid locking member 140, facilitates
manufacturing of the lid 102. In particular, in instances where the lid 102 is formed
via injection molding techniques, it has been found that having both the first
surface 138 of the inwardly projecting ridge portions 136" and the lid-locking
member end surface 146 of the plurality of lid locking members 140 disposed in
parallel planes that are disposed at the same downward angle, relative to a
horizontal plane that intersects the lid locking member 140, facilitates ejection of

the lid 102 from the corresponding mold. Specifically, by having the first surface

CA 03232201 2024-3-18



10

15

20

25

30

WO 2023/141694 PCT/CA2022/051402
21

138, as defined by the inwardly projecting ridge portions 136’, disposed at the
same downwards angle as the lid locking member end surface 146 defined by each
of the plurality of lid locking members 140, it has been found that as forces are
applied to the periphery of the outer skirt 130, for example via a mold stripper ring
during de-molding procedures, it has been found that the angled first surface 138
of the inwardly protruding ridge portions 136’ takes the majority of the force
applied to the lid 102, by the mold stripper ring, thereby preventing the plurality of
lid locking members 140 being overly extended during the removal stage of the
molding process, thereby facilitating manufacturing and reducing the likelihood of

damage to the individual lid locking members 140.

[0064] As described above, as the lid 102 is disposed on the corresponding
container 104, the lid 102 is disposed relative to the container 104 such that the
upper rim 114 of the container 104 is received within the container rim-receiving
space 134 defined by the peripheral member 126 of the lid 102. As the lid 102 is
downwardly displaced relative to the container 104, the upper rim 114 of the
container 104 is disposed farther within the container rim-receiving space 134 with
effect that the plurality of lid locking members 140 contact the cutwardly projecting
container lip 116. Continued downward displacement of the lid 102, relative to the
container 114, is with effect that the lid locking members 140 flex outwardly
relative to the outer skirt 130 of the peripheral member 126, relative to their
original disposition relative to the outer skirt 130 of the peripheral member 126.
Once the lid 102 has been downwardly displaced relative to the container 104 such
that the lid locking members 140 have cleared the outwardly projecting container
lip 116, the plurality of lid locking members 140 each, independently, spring-back
or snap-back to their original, inwardly disposed configuration, relative to the outer
skirt 130, such that at least a portion of each of the lid locking members 140 is,
independently, disposed underneath the container lip 116 with effect that the at
least a portion of each of the lid locking members 126 that is disposed underneath
the container lip 116 is disposed within the lid-locking receiving space 118. As
shown in Figure 12, in some embodiments, disposition of at least a portion of the lid
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locking member 140 within the lid-locking receiving space 118 is with effect that at
least a portion of the outer surface 144 of the lid locking member 140 is disposed
underneath or in face-to-face arrangement with the underside 117 of the container
lip 116. In some embodiments, for example, protrusion of the lid locking member
140 farther into the lid-locking receiving space 118, in response to upwards forces
applied to the lid 102, is such that the outer surface 144 of the lid locking member
140 slides relative to the undersurface 117 of the container lip 116. Accordingly, in
some embodiments, for example, the outer surface 144 of the lid locking members
140 is disposed at the same angle, relative to a vertical axis extending through the
lid locking member 140 and container lip 116, as at least a portion of the
undersurface 117 of the outwardly projecting container lip 116. See for instance
Figure 14. Sliding of the lid locking member 140 relative to the undersurface 117 of
the container lip 116 is with effect that the container-engaging end of the lid
locking member 140 and the lid-locking member end surface 146 are wedged

farther into the lid-locking receiving space 118.

[0065] In some embodiments, for example, each of the plurality of lid locking
members 140 further define a container wall-abutting surface 148 that extends
downwardly away from the lid locking member end surface 146. In some
embodiments, for example, as each of the plurality of lid locking members 140,
independently, protrude into the lid-locking receiving space 118, the corresponding
container wall-abutting surface 148 of each of the plurality of lid locking members
140 is disposed in abutting contact with at least a portion of the outer surface of
the container wall element 112.

[0066] While the lid 102 is disposed on the container 104 in the locked
condition such that such that the container 104 is disposed in a closed condition
wherein the plurality of lid locking members 140 are disposed relative to the
container 104 such that at least a portion of each of the lid locking members 140
are disposed within the lid-locking receiving space 118 such that at least a portion
of the outer surface 144 of each of the lid locking members 140 is disposed
underneath or in face-to-face arrangement with the underside 117 of the container
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lip 116, application of upwards forces applied to the outer skirt 130 of the lid 102 is
with effect that the lid locking members 140 are disposed farther into the lid-
locking receiving space 118 further wedging the individual lid locking members 140
into the lid-locking receiving space 118. In addition, while the lid 102 is disposed on
the container 104 in the locked condition, forces applied against the inner surface of
the central panel 124 of the lid 102, for example forces applied to the inner surface
of the central panel 124 of the lid 102 by the contents of the closed container
assembly 100 in the event that the closed container assembly 100 is dropped (see
for instance force "A” illustrated in Figure 13), is with effect that the lid locking
members 140 protrude farther into the lid-locking receiving space 118, providing a
more robust interlock between the lid 102 and the container 104. Therefore, in the
event that the container assembly 100 is dropped and forces are applied to the
central panel 124 of the lid 102 by the contents that occupy the interior space 106
of the container 104, the forces applied to the central panel 124 are unlikely to be
sufficient to effect removal of the lid 102 from the container 104 since the forces
applied to the central panel 124 are effective for further engaging the lid locking
members 140 relative to the container 104 thereby effecting a more robust
interlock. Accordingly, while the lid 102 is disposed on container 104 in the locked
condition, unintentional removal of the lid 102 from the container 104, is resisted.

[0067] Disposition of the plurality of lid locking members 140 at spaced apart
intervals about the outer skirt 130 is such that in the event that one of the lid
locking members 140 were to become disengaged from within the lid-locking
receiving space 118 with the lid locking member 140 slipping out from underneath
the container lip 116, the remaining lid locking members 140 are still able to
provide a secure engagement between the lid 102 and the container 104. This is
unlike conventional lids, such as those illustrated in Figures 1-2, wherein
disengagement of a portion of the inwardly protruding ridge 28 is sufficient to
compromise the engagement between the lid 16 and the container 12 causing the
container assembly 10 to be more prone to leakage or more prone to complete
failure of the interlock between the lid 16 and the container 12.
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[0068] Additionally, it will be understood that dispaosition of the lid 102 on the
container 104 is with effect that the inwardly protruding ridge 136 is disposed
relative to the container 114 such that the first surface 138 of each of the inwardly
protruding ridge portions 136’ is disposed underneath the outwardly protruding lip
116 of the container 104. As shown, for example, in Figure 11, the first surface 138
of each of the inwardly projecting ridge portions 136 extends downwardly away
from the undersurface 117 of the container lip 116. However, upwards forces
applied to the lid 102 for effecting upwards displacement of the lid 102, relative to
the container 104, will bring the first surface 138 of respective ones of the inwardly
projecting ridge portions 136’ into contact engagement with the undersurface 117
of the container lip 116 for resisting further upwards displacement of the lid 102
relative to the container 104.

[0069] Furthermore, as discussed above, upwards forces applied to the lid
102, while the lid 102 is disposed on the container 104 in the locked condition, is
effective to further engage the lid locking members 140 within the lid-locking
receiving space 118. Therefore, the engagement of the lid locking members 140
within the lid-locking receiving space 118, in combination with contact engagement
between the first surface 138 of the inwardly projecting ridge portions 136’ and the
under surface 117 of the container lip 116, is effective for resisting removal of the
lid 102 from the container 104. In some embodiments, for example, removal of the
lid 102 from the container 104 once the lid 102 has been disposed on the container
104 in the locked condition can be effected only with use of secondary tool (not

shown).

[0070] Referring now to Figure 4, in some embodiments, for example, the
container 104 for use with the lid 102 includes a plurality of ribs 150 disposed
about the outer circumference of container wall element 112. In the subject
example embodiment, the plurality of ribs 150 are disposed on the outer surface of
the container wall element 112 within the area below the container lip 116 and
above outwardly protruding flange 120 that is spaced downwardly away from the
container lip 116, at spaced apart intervals about the outer circumference of the
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container wall element 112. Accordingly, in some embodiments, for example, the
plurality of ribs 150 are provided within an area 153 in the form of a circumferential
band 152 that extends about the container wall element 112 that is disposed
between the under surface of the container lip 116 and the outwardly extending
flange 120. Each rib 150 provides an area of increased thickness of the container
wall element 112 as is highlighted in the encircled area shown in Figure 6, which
illustrates a cross-sectional view of the container 104 through ribs 150, which
provide for an increased wall thickness in the region of the rib 150, as compared to
the corresponding area shown in Figure 5, which shows the standard container wall
thickness that is consistent with the wall thickness of the remaining portions of the
container 104. In some embodiments, for example, the ribs 150 are configured
such that the thickness of the rib 150 increases from the base of the rib 150,
proximal outwardly extending flange 120, towards the container lip 116. In some
embodiments, for example, the ribs 150 are configured for engaging the lid locking
members 140 such that the container wall-abutting surface 148 is disposed in
contact engagement with the outer surface of corresponding ones of the plurality of
ribs 150, which contact engagement serves to wedge the corresponding lid locking
member 140 within the lid-locking receiving space 118. In some embodiments, for
example, rather than providing a plurality of ribs 150 disposed about the outer
surface of the container 104, the container lip 116 can be configured such that the
lid-locking receiving space 118 is appropriately sized and configured for wedging of
the lid locking members 140 within the lid-locking receiving space 118. However, it
will be understood that the lid 102 may be used with containers 104 have a
consistent wall element thickness without ribs 150, as illustrated in Figures 14 and
15, for example. In such example embodiments, the lid locking members 140 do
not necessarily contact a portion of the outer surface of the container wall element
112 when the lid 102 is disposed on the container 104 in the locked condition. In
example embodiments, wherein the container 104 includes the plurality of ribs 150
disposed at spaced apart intervals about the outer circumference of the container
104, it will be understood that the lid locking members 140 will only contact the
outer surface of the container 104 in the region of the increased thickness provided
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by the rib 150, as shown in Figure 12, and that there will be an absence of contact
between the outer surface of the container 104 and the container-engaging end
1140 of the lid locking members 140 in the regions intermediate adjacent ones of
the spaced apart ribs 150.

[0071] In some embodiments, for example, the lid 102 is configured for use
with a corresponding sealing member 152. More specifically, in some embodiments,
for example, the peripheral member 126 of the lid 102 is configured for
accommodating a sealing member 152 within an uppermost portion 154 of the
container rim-receiving space 134 defined between the inner wall 128 and the outer
skirt 130. In some embodiments, for example, the sealing member 152 is an O-
ring. Accordingly, in such embodiments, the sealing member 152 is disposed within
the container rim-receiving space 134 such that it is disposed within the uppermost
end 154 of the container rim-receiving space 134 proximal the undersurface of the
interconnecting web portion 129 of the peripheral member 126. As the lid 102 is
disposed on the container 104, the container rim 114 is disposed within the
container rim-receiving space 134 and the lid 102 is downwardly displaced relative
to the container 104 such that the upper rim 114 contacts the sealing member 152.
Continued downwards displacement of the lid 102, relative to the container 104, is
with effect that the sealing member 152 is compressed between the upper rim 114
of the container 114 and the interconnecting web portion 129 of the peripheral
member 126 of the lid 102. Compression of the sealing member 152 coincides with
the plurality of lid locking members 140 contacting the outer surface of the
container lip 116, followed by the inwardly projecting ridge 136 contacting the
outer surface of the container lip 116, with both the plurality of lid locking members
140 and the inwardly projecting ridge portions 136’ flexing outwardly over the
container lip 116 and then snapping back into position underneath the container lip
116 with the lid-locking members 140 securely engaged relative the container lip
116. Once the plurality of lid locking members 140 and the inwardly projecting
ridge portions 136" have cleared the container lip 116 such that the lid 102 is
disposed in the locked position and the downwards forces applied to the lid 102 are

released, the sealing member 152 expands which exerts an upwards force against
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the interconnecting web portion 129 of the peripheral member 126. The upwards
force exerted by the expanding sealing member 152 also serves to cause the lid
locking members 140 to be wedged farther into the lid locking-receiving space 118
thereby further reinforcing the robust interlock between the lid 102 and the

5 container 104.

[0072] As discussed above, the lid 102 according to the above described
example embodiments is configured to facilitate the manufacturing process, in
particular when the lid 102 is formed via injection molding techniques, due to the
configuration of the lid locking members 140 and the configuration of the inwardly
10 projecting ridge 136. Additionally, the manufacturing process of the lid 102 is
further improved by the provision of the plurality of lid locking members 140 that
are disposed at spaced apart intervals about the outer skirt 130 of the peripheral
member 126 given that the amount of material required to form the plurality of lid
locking members 140 is significantly reduced as compared to a lid configuration
15 incorporating a continuous lid locking ridge having the profile of the individual lid
locking members 140, thereby resulting in @ more cost effective lid 102 that offers
a weight reduction over conventional lids while still providing a container assembly

with a robust interlock.

[0073] Referring now to Figures 17-21 there is shown another example

20 embodiment of a container assembly 100 according to the present disclosure. The
container assembly 100 includes lid 102, as previously described, and a container
(or pail) 104’ that is configured for cooperating with the lid 102. In the subject
example embodiment, the container 104’ has a closed bottom or base end 108, and
open top end 110 and an upwardly extending tubular wall element 112 that

25 extends from the closed bottom or base end 108 to the open top end 110, the
upwardly extending tubular wall element 112 terminating at upper rim 114. The
upper rim 114 of the upwardly extending tubular wall element 112 defines the
perimeter of the open, top end 110 of the container (or pail) 104. As in the
previously described embodiment, the upper rim 114 of tubular wall element 112 of

30 the container 104 includes an outwardly extending container lip 116 that extends
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about the perimeter of the open top end 110 of the container 104. The outwardly
extending lip 116 extends both outwardly and downwardly away from the open, top
end 110 of the container 104 with effect that a lid-locking receiving space 118 is
defined by the concave undersurface 117 of the container lip 116. In some
embodiments, for example, the outwardly extending lip 116 has a curled
configuration, the lip 116 curling away from the upper rim 114 of the upwardly
extending tubular wall element 112 such that the outwardly extending lip 116 has a

concave undersurface 117 that defines the lid-locking receiving space 118.

[0074] In the subject example embodiment, the container 104’ includes a
circumferentially extending rib 1150 that protrudes from the outer surface of the
upwardly extending tubular wall element 112. The circumferentially extending rib
1150 protrudes from the outer surface of the upwardly extending tubular wall
element 112 such that at least a portion of the circumferentially extending rib 115
is disposed at a distance below of the end edge of the outwardly extending lip 116,
as measured along the longitudinal axis of the container 104. Accordingly, in some
embodiments, for example, the circumferentially extending rib 1150 is spaced apart
from the end edge of the outwardly extending lip 116 such that the lid-locking
receiving space 118 is defined with a recess that is bounded by the undersurface
117 of the outwardly extending lip 116 and an upper surface 1152 of the
circumferentially extending rib 1150. In some embodiments, for example, the
circumferentially extending rib 1150 extends continuously about the outer surface
of the container wall element 112. In some embodiments, for example, the
circumferentially extending rib 1150 is a circular rib that extends bout the outer
surface of the container wall element 112.

[0075] With reference now to Figures 19-21, when a lid 102, as described in
connection with the embodiments of Figures 7-11, is disposed on the container
104’, the lid-locking members 140 deflect outwardly over the container lip 116, as
the lid 102 is downwardly displaced relative to the container 104’. Once the lid-
locking members 140 clear the outwardly extending lip 116, the lid-locking
members 140 spring or snap back to their neutral position such that the lid-locking
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members 140 become engaged within the associated with the lid 102 become
engaged within the lid-locking receiving space 118 between the undersurface 117
of the outwardly extending lip 116 and the circumferentially extending rib 1150.
Accordingly, disposition of the container-engaging end 1140 of the lid-locking
members 140 within the lid-locking receiving space 118 as the lid 102 is disposed
on the container 104’ is supported or further enhanced by the circumferentially
extending rib 1150 of the container 104’ as disengagement of one or more of the
plurality lid-locking members 140 from the lid-locking receiving space 118, in
response to forces applied to the lid 102, is resisted by engagement and/or
interference between the lid locking members 140 and the upper surface 1152 of
the circumferentially extending rib 1150.

[0076] With reference, in particular to Figures 20-21, in some embodiments,
for example, the circumferentially extending rib 1150 is configured such that the
upper surface 1152 of the circumferentially extending rib 1150 slopes downwardly
away from the outer surface of the upwardly extending tubular wall element 112
such that the circumferentially extending rib 1150 has a wedge-shaped profile. In
some embodiments, for example, the downwardly-sloping upper surface 1152 of
the circumferentially extending rib 1150 is disposed at the same angle, relative to
an axis that extends parallel to the longitudinal axis of the container 104’, as the
inner or interior surface of the lid-locking members 140. In other embodiments, for
example, the downwardly-sloping upper surface 1152 of the circumferentially
extending rib 1150 is disposed at an angle, relative to an axis that extends parallel
to the longitudinal axis of the container 104’, that is different than the angle of the
inner or interior surface of the lid-locking members 140, relative to an axis that
extends parallel to the longitudinal axis of the container 104’. In some
embodiments, for example, engagement of the lid-locking members 140 within the
lid-locking receiving space 118 is with effect that the inner or interior surface of
the container-engaging end 1140 of each of lid-locking members 140,
independently, rests against or engages the downwardly sloping upper surface
1152 of the circumferentially extending rib 1150 such that the circumferentially

extending rib 1150 supports the engagement of the lid locking members 140 within
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the lid-locking receiving space 118. Accordingly, in some embodiments, for
example, the circumferentially extending rib 1150 serves to increase the locking
strength of the engagement between the lid 102 and the container 104/, once the
lid 102 is disposed on the container 104’ in the locked condition such that the
container 104’ is disposed in the closed state, thereby providing for a more robust
interlock between the lid 102 and the container 104’. Specifically, unauthorized
removal of the lid 102 from the container 104’ is resisted as upwards forces applied
to the outer edge of the lid 102’, relative to the container 104’ is with effect that
the lid locking members 140 will impinge against the circumferentially extending rib
1150 such that disengagement of the lid-locking members 140 from the lid-locking
receiving space 118 is resisted. Additionally, upwards forces applied to the lid 102
by the contents of the container 104’ in response to drop tests is with effect that
the lid-locking members 140 become further engaged within the lid-locking
receiving space 118 as the lid-locking members 140 slide along the sloped upper

surface 1152 of the circumferentially-extending rib 1150.

[0077] In some embodiments, for example, the provision of a
circumferentially extending rib 1150 on the outer surface of the upwardly extending
tubular wall element 112 has been found to require less resin to manufacture as
compared to the plurality of ribs 150 that are disposed about the outer
circumference of the container wall element 112 as shown, for example, in Figure
4. Accordingly, in some embodiments, for example, the container 104’ of Figures
17-21 may not only provide for a more robust interlock between the lid 102 and the
container 104’ but may also provide manufacturing advantages over conventional

container assemblies.

[0078] Referring now to Figures 22-28 there is shown another example
embodiment of a lid 102 for a container assembly 100 according to another
example embodiment the present disclosure. In the subject example embodiment,
the lid locking members 140 and the inwardly projecting ridge 136, or inwardly
projecting ridge portions 136’, are cooperatively configured to provide a robust
interlock between the lid 102 and the corresponding container (or pail) 104. In such
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example embodiment, each one of the lid locking members 140, independently,
includes a lid-locking member support 170 that projects rearwardly away from the
outer surface 144 of the lid locking member 140. In some embodiments, for
example, the a lid-locking member support 170 extends along the outer surface
144 of the lid-locking member 140 from one side edge 141 of the lid locking
member 140 to the other side edge 141 of the lid locking member 140.

[0079] In some embodiments, for example, the lid-locking member support
170 is spaced downwardly away from the lid-locking member end surface 146 such
that when the lid 102 is disposed on the container 104, the container-engaging end
1140 and the end surface 146 of the lid-locking member 140 are disposed within
the lid locking-receiving space 118 defined by the upper rim 116 of the container
104 (or pail), while the lid-locking member support 170 extends away from the
outer surface 144 of the lid locking member 140 and underneath the container lip
116. In some embodiments, for example, while the lid 102 is disposed on the
container 104 such that the container 104 is disposed in a closed condition, an end
edge 174 of the container lip 116 is disposed on top of and/or in contact with an
upper support surface 172 defined by the lid-locking member support 170 with the
lid-locking member support 170 extending beyond the outer surface of the
container lip 116. In some embodiments, for example, while the lid 102 is disposed
on the container 104 such that the container 104 is disposed in a closed condition,
the upper support surface 172 defined by the lid-locking member support 170 is
disposed underneath and spaced apart from the end edge 174 defined by the
container lip 116 such that the upper support surface 172 contacts the end edge
174 defined by the container lip 116 in response to upwards forced being applied to
the outer skirt 130 of the lid 102, relative to the container 104. The rearward
extension of the lid-locking member support 170 relative to the outer surface 144
of the lid-locking member 140, and relative to the outer surface of the container lip
116 creates an overhang 176 of the lid-locking member support 170 relative to the
outer surface 144 of the lid-locking member 140. As the lid-locking member
support 170 is spaced downwardly away from the end surface 146 of the container-

engaging end 1140 of the lid-locking member 140 (e.g. forming an undercut) on
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the outer surface 144 of the lid locking member 140, a stop surface 178 is defined
by an outer surface portion of the container-engaging end 1140 of the lid-locking
member 140, the stop surface 178 extending from the end surface 146 of the
container-engaging end 1140 of the lid locking member 140 to the upper support
surface 172 defined by the lid-locking member support 170. In some embodiments,
for example, the stop surface 178 extends perpendicular to the upper support
surface 172 defined by the lid locking member support 170 along the length of the
lid locking member 140. Accordingly, the lid-locking member support 170 is
positioned relative to the end surface 146 of the container engaging end 146 of the
lid-locking member 140 such that when the lid 102 is positioned on the container
104 such that the container 104 is disposed in the closed condition, the container
engaging end 1140 of each one of the plurality of lid locking members 140,
independently, extends into the lid-locking receiving space 118 defined by the
container lip 116 while the lid-locking member support 170 is disposed underneath
the end edge 174 of the container lip 116.

[0080] In some embodiments, for example, the container-engaging end 1140
of each one of the plurality of lid locking members 140, independently, extends
inwardly into the lid-locking receiving space 118 such that the container-engaging
end 1140 is more inwardly disposed, relative to the central longitudinal axis of the
container 104 or container assembly 100, than the opposite portion of the lid
locking member 140 that is connected to the outer skirt 130. In some
embodiments, for example, the container engaging end 1140 and the lid-locking
member support 170 of each one of the plurality of lid locking members 140,
independently, are cooperatively configured such that the container engaging end
1140 extends into the lid-locking receiving space 118 defined by the upper rim 114
and lip 116 of the container 104 by at least 0.005 inches as measured from the
inner surface defined by the container lip 116 towards outer surface of the
container wall element 112 along an axis that extends parallel to the upper support
surface 172 defined by the lid-locking member support 170. In some embodiments,
for example, the container engaging end 1140 extends into the lid-locking receiving

space 118 defined by the upper rim 114 and lip 116 of the container 104 by at least
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0.010 inches. In some embodiments, for example, the container-engaging end
1140 extends into the lid-locking receiving space 118 defined by the upper rim 114
and lip 116 of the container 104 by at least 0.030 inches. Accordingly, it will be
understood that the specific distance by which the container-engaging end 1140 of
the lid locking member 140 extends into the lid-locking receiving space 118 may
vary depending on the overall size and configuration of the container 104 and lid
102 as well as the particular application of the overall container assembly 100
formed by the container 104 and the lid 102.

[0081] In reference to the example embodiment of Figures 22-28, in such a
configuration, when upwards forces are applied to the peripheral member 126 of
the lid 102 (for example in an effort to remove the lid 102 from the container 104)
and/or when upwards forces are applied to the central panel 124, from within the
container 104 such as, for example, hydraulic forces applied to the central panel
124 of the lid 102 by the liquid contents stored within the container 104 acting
against the central panel 124 (e.g. in response to dropping and/or mishandling of
the closed container assembly 100), one or more of the lid-locking members 140,
independently, are driven further inwardly and upwardly into the lid-locking
receiving space 118 until the lid-locking member support 170, of the respective one
or more of the plurality of lid-locking members 140, impinges against a
corresponding portion of the end edge 174 defined by the container lip 116. The
impingement of the lid-locking member support 170 against the corresponding
portion of the container lip 116 is with effect that further upwards displacement of
the container-engaging end 1140 into the lid-locking receiving space 118 is
resisted. As well, any further inwards displacement of the container-engaging end
1140 into the lid-locking receiving space is guided along the upper support surface
172 of the lid-locking member support 170, thereby preventing the end surface 146
of the container-engaging end 1140 of the lid-locking member 140 from
unintentionally impinging against the uppermaost portion of the under surface
defines by the container lip 116 with the effect that the interconnecting web portion
129 of the peripheral member 126 lifts away from the upper rim 114 of the

container 104 thereby defeating the sealing interface effected with the sealing
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member 152 (not shown) within the upper most portion 154 of the container-rim
receiving space 134. Accordingly, in some embodiments, for example, the resisting
of the further upwards projection of the container-engaging end 1140 of the lid-
locking member 140 into the lid-locking space 118, in some instances, has been
found to be effective for maintaining a sealed interface between the underside of
the container lid 102 and the upper rim 114 of the container 104 in response to the
application of upwards forces applied to the lid 102 while the lid 102 on the
container 104. In particular, in some instances, it has been found that further
inwards and upwards projection of the one or more lid-locking members 140 into
the lid-locking receiving space 118, beyond a predetermined effective amount of
inwards projection for maintaining a secure interlock between the lid 102 and the
container 104, effects upwards displacement of the lid 102 relative to the container
104. In some instances, the upwards displacement of the lid 102 relative to the
container 104 is such that the compression of the sealing member 152 (not shown
in Figs. 24-28 for ease of illustration) that is disposed within the uppermost portion
154 of the container rim-receiving space 134 and that is compressed between the
interconnecting web portion 129 and the upper rim 114 of the container 104 when
the lid 102 is pushed downwardly on to the container 104, such that the lid 102 is
engaged with the container 104 for effecting a sealing interface between the
underside of the lid 102 and the upper rim 114 of the container 104, is defeated

and/or otherwise compromised.

[0082] In some embodiments, for example, each one of the lid-locking
members 140, independently, further includes a plurality of supporting ribs 180
that are disposed at spaced apart intervals along the outer surface 144 of the lid
locking member 140 and are arranged underneath the lid-locking member support
170. Each one of the supporting ribs 180, independently, is configured to resist
downwards deflection of the lid-locking member support 170 in response to
upwards forces being applied to the lid 102 while the lid 102 is engaged on the
container 104 in the closed condition. In this respect, each one of the supporting
ribs 180 projects outwardly from the outer surface 144 of the lid locking member

140 and has a first portion 182 connected or ctherwise coupled to the undersurface
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of the overhanging portion 176 of the lid locking member support 170, and a
second portion 184 that is connected or otherwise coupled to the outer surface 144
of the lid locking member 140. In some embodiments, the supporting ribs 180 are
integrally formed with the lid 102 such that the first portion 182 merges with the
under surface of the lid locking member support 170 while the second portion 184
merges with the outer surface 144 of the lid locking member 140. In some
embodiments, for example, each one of the supporting ribs 180, independently, is
wedge-shaped. The supporting ribs 180 are configured to resist deflection of the lid
locking member support 170 in an effort to prevent downwards deflection of the lid
locking member support 170 that would permit the lid-locking member 140 to
project further inwardly and/or upwardly into the lid-locking space 118 with effect
that the sealing interface that is effected between the underside of the lid 102 and
the upper rim 114 of the container 104 by the compression of the sealing member
152 is defeated.

[0083] With reference again to the example embodiment illustrated in Figures
22-28, in some embodiments, for example, each one of the inwardly projecting
ridge portions 136’, independently, defines a second surface 139 that extends
downwardly from an end edge of the first surface 138 such that the second surface
138 is disposed generally opposite to the outer surface of a corresponding portion
of the container wall element 112 when the lid 102 is disposed on and engaged
with the container 104. In some embodiments, for example, the second surface
139 extends from the end edge of the first surface 138 at an angle, 63, relative to
an axis that extends parallel to the central longitudinal axis of the container
assembly 100, when the lid 102 is disposed on the container 104, such that a
bottom edge 1139 of the inwardly projecting ridge portion 136’ extends farther
inwardly into the container-rim receiving space 134 than the end edge of the first
surface 138 from which the second surface 139 extends. In some embodiments, for
example, the second surface 139 extends generally perpendicular to the first
surface 138 of the respective inwardly projecting ridge portion 136’ In some
embodiments, for example, the inwardly projecting ridge portions 136" are

integrally formed with the lid 102 and project inwardly into the container rim
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receiving space 134 such that the first surface 138 extends into the container rim-
receiving space 134 from the inner surface of the outer skirt 130 by a distance of at
least 0.05 inches, as measured along an axis that extends parallel to the first
surface 138 of the inwardly projecting ridge portion 136",

[0084] By providing inwardly projecting ridge portions 136’ having a first
surface 138 that extends parallel to a horizontal plane that extends through the
outer skirt with a second surface 138 that extends downwardly and further inwardly
into the container-rim receiving space 134 along with lid locking members 140 that
each, independently, include a lid locking member support 170 with support ribs
180 on the outer surface 144 of the respective lid locking member 140 with the
container-engaging end 1140 of each one of the lid-locking members extending into
the lid-locking receiving space 118, it has been found that a robust interlock
between the lid 102 and the container 104 is achieved. In particular it has been
found that the cooperation between the engagement between the peripheral
member 126 of the lid 102 and the upper rim 114 of the container 104 that is
provided by the individual lid locking members 140 together with the resistance to
deflection provided by the inwardly projecting ridge portions 136’ that extend
between adjacent ones of the lid-locking members 140 is effective for resisting
upwards displacement of the lid 102, relative to the container 104, in response to
upwards forces applied to the peripheral member 126 and/or upwards forces
applied to the central panel 124 of the lid 102, from within the container 104), that
would otherwise compromise the closed condition of the container assembly 100
and/or defeat the sealing interface that is effected between the underside of the lid
102 and the upper rim 114 of the container 104 by compression of the sealing

member 152.

[0085] With reference to Figure 29 there is shown another example
embodiment of the present disclosure. In such example embodiment, rather than
providing a lid-locking member support 170 extending along the outer surface 144
of each one of the plurality of lid locking members 140 from one side edge surface
141 to the other side edge 142 surface, each one of the lid locking members 140,
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independently, is provided with a plurality of support ribs 180 disposed at spaced
apart intervals along the outer surface 144 of the lid locking member 140. In this
respect, each one of the plurality of support ribs 180 are configured to provide a
stop surface 181’ that will impinge against the end edge 174 of the container lip
5 116 in response to upwards forces being applied to the lid 102, while the lid 102 is

disposed on the container 104, that effects upwards displacement of at least some
portions of the outer skirt 130 relative to the upper rim 114 of the container 104.
Accordingly, in such example embodiments, the resistance to further upwards
displacement of the container-engaging end 1140 of each one of the plurality of lid-

10 locking members 140 into the lid locking receiving space 118 is provided at discrete
spaced apart intervals along the outer surface 144 of the lid locking members 140
rather than along the continuous upper support surface 172 provided by the lid-
locking member support 170. In some instances, providing the plurality of support
ribs 180 with respective stop surfaces 181’ rather than the lid-locking member

15 support 170 has been found to provide sufficient support to the lid locking members
140 and to form a robust interlock between the lid 102 and the corresponding
container 104 in a container assembly 100 that is particular suited for lighter duty
applications as compared to heavy duty applications.

[0086] While various embodiments of the lid 102 and container assembly 100
20 have been described, it will be understood that certain adaptations and

modifications of the described embodiments can be made. Therefore, the above

discussed embodiments are considered to be illustrative and not restrictive.
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WHAT IS CLAIMED IS:

1. A lid for a container, the container having a closed bottom end and a
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container wall element defining an open, interior container space, the
container wall element having an upper rim defining an open end of the
container and including an outwardly projecting container lip defining a lid-

locking receiving space, the lid comprising:
a central panel;

a peripheral member extending from a periphery of the central panel, the
peripheral member having:

an inner wall member extending from the periphery of the central

member;

an outer skirt defining an outer perimeter of the lid, wherein the outer
skirt is disposed in spaced apart relationship from the inner wall member
such that a container rim-receiving space is defined between the inner wall
member and the outer skirt that is configured for receiving the upper rim of

the container;

a plurality of lid locking members defined within the outer skirt and
disposed at spaced apart intervals about the outer skirt, each one of the
plurality of lid locking members, independently, extending from the outer
skirt to a distal end that is free from connection to the outer skirt;

and

an inwardly projecting ridge extending from an inner surface of the outer
skirt and extending about the inner circumference of the outer skirt such that
an inwardly projecting ridge portion is disposed between adjacent ones of the
plurality of lid locking members;

wherein:

the plurality of lid locking members are each, independently,
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configured to flex, relative to the outer skirt;
and

while the lid is disposed on the container such that the lid is disposed
in a locked condition closing the container:

the upper rim of the container is disposed within the container
rim-receiving space;

the inwardly projecting ridge is disposed below the container lip
and

the plurality of lid locking members are disposed relative to the
container lip such that at least a portion of the distal end of each one
of the plurality of lid locking members is disposed within the lid-locking

receiving space defined by the container lip.

2. The lid as claimed in claim 1;

15
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25
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wherein:

while the lid is disposed on the container such that the lid is disposed in a

locked condition, such that the container is disposed in a closed condition:

the plurality of lid locking members are disposed relative to the
container lip such that the distal end of each of the plurality of lid locking
members is disposed in a first position within the lid-locking receiving space;
and

application of an upwards force applied to the lid, relative to the

container, is with effect that:

the distal end of at least one of the plurality of lid locking
members is disposed in a second position within the lid-locking

receiving space;

wherein:
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the second position is more inwardly disposed relative to
an under surface defined by the container lip than the first
position.

The lid as claimed in claim 1;

wherein:

the plurality of lid locking members each, independently, includes:
an outer surface; and

a lid locking member end surface extending downwardly away from an

upper edge of the lid locking member.

The lid as claimed in claim 3;
wherein:

the lid locking member end surface extends downwardly away from the
upper edge of the outer surface at a downwards angle, 82, of between a
minimum of 0° to a maximum of 70°, relative to a horizontal plane that

intersects the upper edge of the outer surface.

The lid as claimed in any one of claims 1 to 4;
wherein:

the inwardly projecting ridge includes a first surface that extends downwardly
away from an interior surface of the outer skirt at an angle, 61, relative to a
horizontal plane that intersects the outer skirt, wherein the angle 061, is

greater than 0° and less than or equal to 70°.

The lid as claimed in any one of claims 1 to 4;
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wherein:

the inwardly projecting ridge defines a first surface that extends
parallel to a horizontal plane that intersects the outer skirt.

The lid as claimed in claim 5;
wherein:

the angle, 61, at which the first surface extends downwardly away
from the interior surface of the outer skirt, and the angle, 62, at which the lid
locking member end surface extends downwardly away from the upper edge

of the outer surface of the lid locking member, are the same.

. The lid as claimed in claim 5;

wherein:

the angle, 61, at which the first surface extends downwardly away
from the interior surface of the outer skirt, and the angle, 82, at which the lid
locking member end surface extends downwardly away from the upper edge

of the outer surface of the lid locking member, are different.

The lid as claimed in any one of claims 1 to 8;
wherein:

while the lid is disposed on the container in the locked condition such that

the container is disposed in the closed condition:

disengagement of one of the plurality of lid locking members relative
to the container lip such that the distal end of the one of the plurality of lid
locking members is disposed outwardly relative to the container lip is with
effect that, removal of the lid, relative to the container, in response to

upwards forces applied to the lid is resisted via interference between
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remaining ones of the plurality of lid locking members and the container lip.

10. The lid as claimed in any one of claims 1 to 9;
wherein:
5 each one of the plurality of lid locking members, independently, further
comprises:
a plurality of lid locking member support ribs disposed at spaced apart
intervals along an inner surface of a respective one of the plurality of lid
locking members for supporting the respective lid locking member relative to
10 the outer skirt such that downwards deflection of the respective one of the lid
locking member relative to the outer skirt is resisted by the plurality of lid
locking member support ribs.
11. The lid as claimed in any one of claims 1 to 10;
15 wherein:
the plurality of lid locking members are spaced apart equidistantly around
the perimeter of the outer skirt.
12. The lid as claimed in any one of claims 1 to 11;
20 wherein:
each one of the plurality of lid locking members, independently, extends
inwardly, relative to the outer skirt, such that a corresponding opening is
defined in the outer skirt for each one of the plurality of lid locking members.
25 13. The lid as claimed in claim 12;
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the plurality of lid locking members each, independently, have oppositely
disposed side edges, each lid locking member, independently, extending
between the oppositely disposed side edges; and

the plurality of lid locking members are configured such that the side edges
5 of each one of the plurality of lid locking members, independently, are free
from connection to the corresponding opening, and free from connection to

the inwardly projecting ridge.

14. The lid as claimed in claim 12;
10 wherein:

the plurality of lid locking members each, independently, have oppositely
disposed side edges, each lid locking member, independently, extending
between the oppositely disposed side edges; and

the plurality of lid locking members are configured such that the side edges

15 of each one of the plurality of lid locking members, independently, are
integrally connected to at least a portion of a corresponding side edge
defined by the corresponding opening, and are integrally connected with the
inwardly projecting ridge.

20 15. The lid as claimed in any one of claims 1 to 14;
wherein:

each one of the plurality of lid locking members, independently, defines a
container wall-abutting surface that extends downwardly away from the lid
locking member end surface; and

25 while the lid is disposed on the container in the locked condition such
that the container is disposed in a closed condition, the distal end of each
one of the plurality lid locking members, independently is disposed within the

lid-locking receiving space such that:
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the container wall-abutting surface is disposed in abutting
contact with a portion of an outer surface of the container such that
downwards displacement of the distal end of at least one of the
plurality of lid locking members, relative to the outer skirt within the
lid-locking receiving space is resisted, due to interference between the
container wall-abutting surface defined by the at least one of the
plurality of lid locking members and the portion of an outer surface of

the container.

10 16. A container system, comprising:

15

20

a container having:
a bottom wall;

a container wall element extending from a periphery of the bottom
wall to an upper rim and defining an open, interior container space, the
upper rim including an outwardly projecting container lip defining a lid-
locking receiving space between an outer surface of the container wall

element and an undersurface of the container lip;
and

a lid as claimed in any one of claims 1 to 15.

17. The container system as claimed in claim 16;

25
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further comprising:

a sealing element disposed within the container rim-receiving spaced
defined by the peripheral member such that, while the lid is disposed on the
container in the locked condition, the sealing element is disposed
intermediate the upper rim of the container and an interconnecting web
portion of the peripheral member that extends between the inner wall

member and the outer skirt.
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18. The container system as claimed in claim 16 or claim 17;
wherein:
the container further comprises:

a plurality of ribs protruding outwardly from an outer surface of the

container wall element at spaced apart intervals;
the plurality of ribs are disposed below the container lip;
and

while the lid is disposed on the container in the locked condition, the

lid and the container are cooperatively configured such that at least a portion

of each of the plurality of lid locking members are disposed between at least
some of the plurality of ribs and the container lip.

19.The container system as claimed in claim 16 or claim 17;
wherein:
the container further comprises:

a circumferentially extending rib protruding outwardly from an outer
surface of the container wall element that is spaced apart from the container
lip such that the lid-locking receiving space is defined between the
undersurface of the container lip and an upper surface of the

circumferentially extending rib; and

while the lid is disposed on the container such that the container is disposed
in a closed condition and the lid locking members are disposed within the lid-
locking receiving space, disengagement of the lid-locking members from

within the lid-locking receiving space in response to upwards forces applied
to the lid, relative to the container, is resisted by interference between the

lid-locking members and the circumferentially extending rib.
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20. The container system as claimed in claim 19;
wherein:

the circumferentially extending rib has a wedge-shaped profile.

5
21. The container system as claimed in claim 19 or 20;
wherein:
the circumferentially extending rib has an upper surface that slopes downwardly
relative an axis that extends parallel to a longitudinal axis of the container;
10 and

the circumferentially extending rib is disposed relative to the container lip such that
the upper surface of the circumferentially extending rib is disposed opposite to at

least a portion of the undersurface of the container lip.

15 22. The lid as claimed in claim 1;
wherein:

each one of the plurality of lid locking members, independently, includes a lid-

locking member support extending outwardly and away from an outer surface of

the lid-locking member along the length of the lid locking member as measured
20 along the outer perimeter of the outer skirt, the lid locking member support

disposed downwardly relative to the distal end of the lid-locking member; and

while the lid is disposed on the container such that the lid is disposed in a locked

condition, such that the container is disposed in a closed condition:

the plurality of lid locking members are disposed relative to the
25 container lip such that the distal end of each of the plurality of lid locking
members is disposed in a first position within the lid-locking receiving space;

CA 03232201 2024-3-18
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and

the lid locking member support is disposed beneath the container lip such
that application of an upwards force applied to the lid, relative to the
container, is with effect that upwards displacement of the lid relative to the
container such that the distal end of at least some of the plurality of lid
locking members is displaced farther inwardly into the lid-locking receiving
space beyond a predetermined amount is resisted by impingement of the lid
locking member support against the container lip.

The lid as claimed in claim 22;
wherein:

each one of the plurality of lid locking members, independently, includes one
or more support ribs disposed beneath the lid-locking member support and
extending from the outer surface of the lid locking member; and

the lid-locking member support and the one or more support ribs are
cooperatively configured such that downwards deflection of the lid-locking
member support rib, relative to the outer surface of the lid locking member,
in response to impingement of the lid locking member support against the
container lip due to upwards forces applied to the lid, relative to the
container, while the lid is disposed in the container in the locked condition, is

resisted.

The lid as claimed in claim 23;

wherein the one or more support ribs are arranged at spaced apart intervals
along the outer surface of the respective one of the plurality of lid locking

members.

The lid as claimed in any one of claims 22 to 24;
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wherein:

the inwardly projecting ridge defines a first surface wherein the first surface
is configured for impinging the container lip in response to upwards forces
applied to the lid, relative to the container, while the lid is disposed on the

container in the locked condition; and

the first surface extends parallel relative to a horizontal plane that intersects

the outer skirt.

The lid as claimed in any one of claims 22 to 25;
wherein:

each one of the plurality of lid locking members, independently, further

comprises:

a plurality of lid locking member support ribs disposed at spaced apart
intervals along an inner surface of the lid locking member for supporting the
lid locking member relative to the outer skirt such that downwards deflection
of each one of the plurality of lid locking members, independently, relative to
the outer skirt, beyond a predetermined amount is resisted by the plurality of

lid locking member support ribs.

The lid as claimed in claim 10;
wherein:

each one of the plurality of lid locking members, independently, includes one
or more support ribs extending outwardly from the outer surface of the
respective one of the plurality of lid locking members, wherein the one or
more support ribs are arranged at spaced apart intervals along the outer
surface of the respective one of the plurality of lid locking members; and

while the lid is disposed on the container such that the lid is disposed in a



10

15

28.

20

25

CA 03232201 2024-3-18

WO 2023/141694 PCT/CA2022/051402

49

locked condition, such that the container is disposed in a closed condition:

the plurality of lid locking members are disposed relative to the
container lip such that the distal end of each of the plurality of lid locking
members is disposed in a first position within the lid-locking receiving space;

and

the one or more of the support ribs disposed on the outer surface of
each one of the plurality of lid locking members, independently, are disposed
beneath the container lip such that application of an upwards force applied to
the lid, relative to the container, is with effect that upwards displacement of
the lid relative to the container such that the distal end of at least some of
the plurality of lid locking members is displaced farther inwardly into the lid-
locking receiving space beyond a predetermined amount is resisted by
impingement of the one or more of the support ribs against an end edge of

the container lip.

The lid as claimed in any one of claims 1-15 and 22-27;
wherein:

the lid is one of: a circular-shaped lid configured for cooperating with a
container having a corresponding circular cross-section, a square-shaped lid
configured for cooperating with a container having a corresponding square
cross-section, an elliptical-shaped lid configured for cooperating with a
container having a corresponding elliptical cross-section, a rectangular
shaped-lid configured for cooperating with a container having a
corresponding rectangular cross-section; and a parallelogram-shaped lid
configured for cooperating with a container having a corresponding
parallelogram-shaped cross-section.



WO 2023/141694 PCT/CA2022/051402
1/29

PRIOR ART 10

FIG. 1

CA 03232201 2024-3-18



WO 2023/141694 PCT/CA2022/051402
2/29

PRIOR ART

FIG. 2

CA 03232201 2024-3-18



PCT/CA2022/051402

WO 2023/141694

3/29

Q
o
—

- 104

-

FIG. 3

CA 03232201 2024-3-18



WO 2023/141694 PCT/CA2022/051402
4/29

104

FIG. 4

CA 03232201 2024-3-18



WO 2023/141694 PCT/CA2022/051402
5/29

110
114

120

] : 116
LI \
/ 113 ! 152

118

[

[y
[0)]

o

108
FIG. 5

CA 03232201 2024-3-18



WO 2023/141694 PCT/CA2022/051402
6/29

116
e e
116 ~ r 150

/ l))/
K = 104
t >\
120
150 ﬂ
120
106
106 112
108

FIG. 6

CA 03232201 2024-3-18



CA 03232201 2024-3-18

WO 2023/141694 PCT/CA2022/051402
7/29

102

142

142 140




WO 2023/141694 PCT/CA2022/051402
8/29

136, 136' R
',;j?“ff

136, 136

130

FIG. 8

CA 03232201 2024-3-18



WO 2023/141694 PCT/CA2022/051402
9/29

140 142 142

\ 160
DETAILC

FIG. 9

FIG. 10

CA 03232201 2024-3-18



WO 2023/141694 PCT/CA2022/051402
10/29

136, 136'

FIG. 10A

CA 03232201 2024-3-18



CA 03232201 2024-3-18

WO 2023/141694 PCT/CA2022/051402
11/29

e T
e /M/ \\\\
/‘/ n\\\‘“
/.»’( »\\
e - \\
e ’ N
Ve
i
S
r‘/,
/
/ﬁ‘
/ 126
142
145 140
146 130
120
\
\
112
.,\\
.\'\\\
»\\\\x
M‘\
\\‘*sw

FIG. 11



WO 2023/141694 PCT/CA2022/051402
12/29

120 106 ,
i
/
»’//
/ ﬂf/!
112 e
/’//
P
~
. /ﬂ‘/‘
R
-
FIG. 12

CA 03232201 2024-3-18



CA 03232201 2024-3-18

WO 2023/141694

141

13/29

112
— ]
FIG. 13

PCT/CA2022/051402




WO 2023/141694 PCT/CA2022/051402
14/29

102

120 106 /
/ |

112

104 e

FIG. 14

CA 03232201 2024-3-18



CA 03232201 2024-3-18

WO 2023/141694 PCT/CA2022/051402
15/29
100
114 129 52 /
102
118 /
/ /
—— 128 p2 /
,,,,,,,,,,,,,, _— ]
/
1140 148 \ /
160 /
126 /
/j
106 /
/f
J"f
/;f//
L /f—*""f
—_—
FIG. 15



WO 2023/141694 PCT/CA2022/051402
16/29

144 \:\\\ / ¥ \\\\\\ 124
= - i
é 2 ]

130 | /

FIG. 16

CA 03232201 2024-3-18



WO 2023/141694 PCT/CA2022/051402
17/29

100

104

FIG. 17

CA 03232201 2024-3-18



WO 2023/141694 PCT/CA2022/051402
18/29

14
116

1150

g - 120

112

108

FIG. 18

CA 03232201 2024-3-18



WO 2023/141694

19/29

126
152
130
116

117

1140

140 e
160
112
SECTION Q

FIG. 19

CA 03232201 2024-3-18

PCT/CA2022/051402

1150



CA 03232201 2024-3-18

WO 2023/141694 PCT/CA2022/051402
20/29

114

126 152

154

= 117
130 W" 118

1150

140

112

FIG. 20



WO 2023/141694 PCT/CA2022/051402
21/29

FIG. 21

CA 03232201 2024-3-18



WO 2023/141694 PCT/CA2022/051402
22/29

102

S—AFE DETAIL A

140

FIG. 22

CA 03232201 2024-3-18



WO 2023/141694 PCT/CA2022/051402
23/29

102

. —

124 /
e — | |

134

134

128

142

140

FIG. 23

CA 03232201 2024-3-18



WO 2023/141694 PCT/CA2022/051402
24/29

DETAIL &

130
140 142

180

180

144 FIG. 24

CA 03232201 2024-3-18



WO 2023/141694 PCT/CA2022/051402
25/29

142

174
170
172
130
140 118
180
144
178



WO 2023/141694 PCT/CA2022/051402
26/29

129

130

180

141

112

FIG. 26

CA 03232201 2024-3-18



000000000000




WO 2023/141694 PCT/CA2022/051402
28/29

129

126 114

N
I e

136 ’,/

‘IIIIIIIr’{ Eé)éx
130
1150

L AN

1139

134 112

FIG. 28

CA 03232201 2024-3-18



PCT/CA2022/051402

29/29

O
[oo]
—

140

1140

FIG. 29



	Page 1 - COVER_PAGE
	Page 2 - ABSTRACT
	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 - DESCRIPTION
	Page 16 - DESCRIPTION
	Page 17 - DESCRIPTION
	Page 18 - DESCRIPTION
	Page 19 - DESCRIPTION
	Page 20 - DESCRIPTION
	Page 21 - DESCRIPTION
	Page 22 - DESCRIPTION
	Page 23 - DESCRIPTION
	Page 24 - DESCRIPTION
	Page 25 - DESCRIPTION
	Page 26 - DESCRIPTION
	Page 27 - DESCRIPTION
	Page 28 - DESCRIPTION
	Page 29 - DESCRIPTION
	Page 30 - DESCRIPTION
	Page 31 - DESCRIPTION
	Page 32 - DESCRIPTION
	Page 33 - DESCRIPTION
	Page 34 - DESCRIPTION
	Page 35 - DESCRIPTION
	Page 36 - DESCRIPTION
	Page 37 - DESCRIPTION
	Page 38 - DESCRIPTION
	Page 39 - DESCRIPTION
	Page 40 - CLAIMS
	Page 41 - CLAIMS
	Page 42 - CLAIMS
	Page 43 - CLAIMS
	Page 44 - CLAIMS
	Page 45 - CLAIMS
	Page 46 - CLAIMS
	Page 47 - CLAIMS
	Page 48 - CLAIMS
	Page 49 - CLAIMS
	Page 50 - CLAIMS
	Page 51 - CLAIMS
	Page 52 - DRAWINGS
	Page 53 - DRAWINGS
	Page 54 - DRAWINGS
	Page 55 - DRAWINGS
	Page 56 - DRAWINGS
	Page 57 - DRAWINGS
	Page 58 - DRAWINGS
	Page 59 - DRAWINGS
	Page 60 - DRAWINGS
	Page 61 - DRAWINGS
	Page 62 - DRAWINGS
	Page 63 - DRAWINGS
	Page 64 - DRAWINGS
	Page 65 - DRAWINGS
	Page 66 - DRAWINGS
	Page 67 - DRAWINGS
	Page 68 - DRAWINGS
	Page 69 - DRAWINGS
	Page 70 - DRAWINGS
	Page 71 - DRAWINGS
	Page 72 - DRAWINGS
	Page 73 - DRAWINGS
	Page 74 - DRAWINGS
	Page 75 - DRAWINGS
	Page 76 - DRAWINGS
	Page 77 - DRAWINGS
	Page 78 - DRAWINGS
	Page 79 - DRAWINGS
	Page 80 - DRAWINGS

