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CONTENEDOR CON UN SELLO NO PLANAR ENTRE LA BASE Y LA TAPA

REIVINDICACIONES:

1. En un contenedor que tiene una base y una tapa, la base tiene un primer
componente de cierre y la tapa un segundo componente de cierre el primero y el
segundo componentes de cierre interactuan para formar un sello cuando dicha
tapa es montada a dicha base; dicho mejoramiento comprende:

dicho cierre que se extiende a lo largo de un lugar de puntos que definen un
plano no lineal, y dichos primero y segundo componentes se extienden
sustancialmente normal a dicho plano no lineal en cualquier punto en particular a
lo largo de dicho cierre.

2, El mejoramiento de la reivindicacién 1, en donde dicha base incluye una
primera orilla de la base y dicha tapa incluye una primera orilla de la tapa, y en
donde dicho primer componente de cierre comprende una cara de dicha orilla de
la base y en donde dicho segundo componente de cierre comprende una
proyeccion que se extiende desde dicha orilla de la tapa para encajarse con dicha
cara de dicha orilla de la base.

3. El mejoramiento de la reivindicacién 1, en donde dicha base incluye una
orilla de la base y dicha tapa incluye una orilla de la tapa, y en donde dicho
segundo componente de cierre comprende una cara de dicha orilla de |a tapa, y en
donde dicho primer componente de cierre comprende una proyeccidn que se
extiende de dicha orilla de la base para encajarse con dicha cara de dicha orilla de
la tapa.
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i CONTAINER WITH A NON-PLANAR SEAL BETWEEN BASE AND LID

CROSS-REFERENCE TO RELATED APPLICATIONS

Nat Applicable.

STATEMENT REGARDING FEDERALLY SPONSORED RESEARCH

Not Applicable.

BACKGROUND OF THE INVENTION

The present invention relates in general to sealed containers for storage. In particular,
the present invention relates to an improved arrangement for sealing a container about 2 locus
of points defining a non-planar surface. )

Sealed containers in general are well known, especially for household use and for
storing of food. Such containers are exemplified by TupperwareO brand containers having a
base defining a volume for receiving a quantity of material, typically food, and a lid secured
to thc base to close same. The fit between the base and lid is typically designed to provide a
liquid-tight seal, and possibly a gas-tight seal. This seal is achieved in a number of different
ways well known in the art. These containers have taken a variety of shapes, with outer
peripheries ranging from relatively square to round, with bases ranging from relatively flat
platforms to deep concavities, and with lids ranging from deep inverted concavities to
relatively flat covers. Despite this variety in shape, however, the actual points of contact
between the base and lid, i.e., the actual seal, has typically been along a locus of points which
defines a plane. In other words, regardless of the shape of the assembled base and lid, the
base and lid joined along a linear plane passing through this assembly. This linear plane

permitted the lid to be placed on the base by moving in a direction normal to such plane.
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This has limited design potential for the containers. It has been known to place this
plane at an angle, and at various vertical positions. It has also been known to provide a gentle
curvature to the plane about one axis. Each of these variations has expanded design
possibilities, but has had limits. In particular, even with the gently curved seal the
components forming the seal were oriented vertically. In other words, the lid was still placed
on the base (i.e., the sealing direction) by pure vertical movement (discounting the radial
flexing of the plastic components).  While this is acceptable for minimal curvature in the
scaling plane, more pronounced curvamres resulted in poor seal fits. With the present
invention, the design possibilities are expanded further. With the present design, the
curvatures of the planc may be much more radical, as the_sealing direction varies about the
plane. This variation in sealing direction requires variation in the sealing components,
generally such that they are normal to the plane of the seal.

SUMMARY OF THE INVENTION
- An object of the present invention is to provide a container having a base with sealing
lid.

Another object of the present invention is to provide such a base and lid in which the
scal between the two_is along a locus of points defining a non-linear plane.

A further object of the present invention is to provide such a base and lid in which the
sealing components are oriented substantially normal to the non-linear plane.

These and other objects are achieved by a non-planar seal between a container having
a base and lid. The base has an rim which includes a first seal component. The lid has a rim
which includes a second seal component. The first and second seal components interact to

provide a seal, for example a water-tight seal, when the lid is mounted to the container to thus
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pr:)tect the contents of the container. The seal is formed along a locus of points defining a
non-linear plane, or curved surface. The first and second seal components are oriented so as
to be slubstantially normal to the non-linear plane at any given point along the seal. This
arrangement permits greater design possibilities due to fewer restraints on .v;cal component
placement, while still providing excellent sealing properties for the container,
BRIEF DESCRIPTION OF THE DRAWINGS
The objects and features of the invention noted above are explained in more detail
with reference to the drawings, in which like reference numerals denote like elements, and in
which:
Fig. 1 is a perspective view of a first embodiment of a container according to
the present invention;
Fig. 2 is a side view of the container of Fig. 1;
Fig. 3 is a detail cross-sectional view along line 3-3 of Fig. 1;
Fig. 4 is an exploded view of the assembly of Fig. 3; -
Figs. 5 and 6 are exploded detail views similar to Fig. 4, showing alternative
prior art sealing arrangements; and
Fig. 7 is a detail view along line 7-7 of Fig. 1, with components exploded.
DETAILED DESCRIPTION OF THE INVENTION
With reference to Fig. 1, a first embodiment of a container according to the present
invention is generally designated by reference numeral 10. The container 10 includes a base
12 and a lid 14. The base 12 and lid 14 together define an interior 16 (Fig. 3) which will

receive material for storage within the container 10. The interior 16 is formed by one or both
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of the base 12 and lid 14 having a concave configuration, typically the base 12, as shown in
Fig. L.

In the first embodiment, the basc 12 includes a bottom wall 18 having an outer
periphery, and one or more side walls 20 extending upwardly from the bottom wall 18 to
form a base rim 22, Tbe lid 14 includes a top wall 24 having an outer periphery which
defines a lid rim 26. It will be apparent that these components could be inverted such that the
lid 14 acts as the base, and the base 12 acts as the lid. Alternatively or additionally, the lid 14
could have a depth which contributes appreciably to the interior 16 by addition of side walls
(not shown) in a manner similar to that shown for base 12.

The base rim 22 and lid rim 26 are configured toAfo!-m a mating seal when assembled
together. To this end, the base rim 22 includes a first seal component 28 and the lid rim 26
includes a second seal component 30. In the first embodiment, the first seal component 28
takes the form of a vertically extending rib, and the second seal component 30 takes the form
of a-downward opening groove which closely receives this rib. As best shown in Fig, 4, it is
known in the prior art to form this groove with a variation in width, such as by a protrusion
32. Asmay be envisioned, this protrusion will serve to pinch the rib when assembled. While
the rib may be closely received within the groove at all points, it is at this protrusion 32 that
the actual seal is formed for strong seals, such as water-tight.

To achieve a tight fit, and thus produce a good seal, it is preferred that at least one of
the first seal component 28 and/or second seal component 30 at least include a material
having elasticity. This elasticity may be relatively minor, and be provided by forming the

second seal component 30 from sheet metal. For ease of manufacture and maintenance, it is
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préferred. however that this elastic material be a plastic. For example, the lid 14 may be
formed of a monolithic piece of plastic material such & polyethylene.

As noted above, in the prior art these seal components would lie along a linear plane
(as do the portions of the seal components shown in Figs. 3 and 4). Further, in the prior art it
is known to provide a better seal by providing the seal components with a slight angle with
respect o vertical. This is illustrated by the angle A in Fig. 4. In terms of the present
invention, it is seen that prior art seal components are placed at a slight angle with respect to
the plane of the seal (i.e., a horizontal plane in Figs. 3 and 4), and are thus not normal to such
plane. For the purposes of this invention, this angle is encompassed by the phrase
Osubstantially normal(]) when referring to the locus of poil_its defining the seal. As such, the
portion of the seal components shown in Figs. 3 and 4 is substantially normal to the linear
horizontal plane.

In the prior art the locus of points defining the seal (i.e., the contact points between
the -protmsion 32 and base rim 22) would typically form a linear horizontal plane. Further,
the seal components (i.e., the base rim 22 and lid rim 26) extend in a parallel, vertical
direction. In the one prior art container known to applicants in which the locus of points
defining the seal is not a linear plane, the curvature of the plane is gentle and small, and the
seal components still extend in a parallel, vertical direction.

The first seal component 28 and second seal component 30 may take various other
forms known in the art. Examples of other scal components are shown in Figs. 5 and 6. In
Fig. 5, a prior art container 34 includes a base 36 and lid 38. The base 36 inciudes an upper
rim 40, and the lid 38 includes a depending skirt 42 sized to closely surround the upper rim

40. The first seal component 28 in this embodiment is a peripheral projection 44 extending
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lat.era.lly outward from the upper rim 40, and the second seal componeZnt 30 is the inner face

_ of the skirt 42. As may be envisioned, upon assembly the projection 44 will press against the

inner face of the skirt 42 to form the actual seal.

In this arrangement the locus of points defining the seal again forms a linear,
borizontal plane, and the seal components (i.e., the upper rim 40 and skirt 42) again extend in
a parallel, vertical direction.

The arrangement of Fig. 5 may also be reversed, such that the skirt is received within
the upper rim, and the skirt includes a ridge which abuts the inner face of the upper rim. This
is similar to the prior art arrangement shown in Fig. 6. In this arrangement a container 46
includes a base 48 and a lid 50. The base 48 again includes an upper rim 52, which in this
case includes a inward extending peripheral rim forming a downward directed shoulder 54.
The lid 50 includes a lid rim 56 surrounding a depressed top wall 58. The inner face of the
lid rim 56 includes a ridge 60 positioned to seat beneath the shoulder 54 when the lid 50 is
assemnbled to the base 48. This abutment of the projection 60 against the shoulder 54 forms

the seal in this arrangement.

Here again the locus of points defining the seal define a linear, horizontal plane, and .

the seal components (i.e., the upper rim 52 and lid rim 56) extend in a parallel, vertical
direction.

Various other sesfl component structures are known in the prior art In each case
however, the locus of points defining the seal is belicved to lie within a linear, typically
horizontal, plane. Further, the seal components are believed to extend in a parallel, typically
vertical, direction. To the extent, however, that these other scal components may be used

according to the present invention, they are intended to be cimompassed hereby.
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To this point the description of the container 10 has focused on those aspects which
are identical to the prior art. The present invention, however, differs from the prior art in an
important respect. This difference is the formation of the seal components such that the locus
of points forming the seal defines a non-linear plane, and that the seal components extend in a
direction normal to such plane at any particular point along the seal.

As shown in Fig, 2, the side walls 20 have a reduced height adjacent the left end, such
that the base rim 22 slopes downward toward this end. In a similar manner, the lid 14 and lid
rim 26 slope downward as well. As may be envisioned, the locus of points defining the seal
will thus be a non-linear plane. ‘In this simple example, the non-linear plane includes a single
line of curvature between two linear planar portions. ‘O_thet, more complex, forms are of
course possible. This non-linear plane is a first aspect of the present invention. The second
aspect is the orientation of the seal components, which is best illustrated in Fig. 7.

As shown, the base rim 22 and lid rim 26 (with associated protrusion 32) slope
downward adjacent this end of the container. The seal components do not extend vertically,
however, but instead extend substantially normal to the non-linear plane at each point along
the seal. In other words, a true normal N to the non-linear plane extends perpendicular to the
edge of the base rim 22. The seal components may, however, be offset from this true normal
N by the small angle A to increase the operability of the seal as is known in the art. As such,
the seal components extend substantially normal, as defined above. This offset may not be
required in all configurations, however, and true normal orientation is of course also
encompassed within “substantially normal”.

As noted, this is a simple example showing only a single line of curvature between

two linear planar portions. The principle of the present invention may however, be applied to
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more complex forms having multiple lines of curvature extending in multiple directions with
multiple m&ii. In each case the locus of points defining the seal will define a non-linear
plane, and in each case the seal components will extend in a direction substantially normal to
such plane at any point along the seal. This arrangement permits a good seal to be formed
about the entirety of the base, while greatly increasing the design possibilities for containers.

While this principle is relatively simple, the actual production of containers according
to the present invention is more problematic. Specifically, molding such containers using
injection molding techniques presents issues of blockage and release. For example, in Fig. 7
it may be seen that for the base the typical parting line between mold portions would be at the
edge of the base rim 22. This presents no problems. chwevu', the outward extending lip
62 does. The upper face of this lip 62 extends inward, such that the mold portion forming
this upper face' would tend to block release of the base from the mold (i.e., movement in the
vertical direction in Fig. 7). Similar problems may be scen with regard to molding the lid 14,
and-in particular the lid rim 26. These problems may be eliminated, however, by use of
movable mold portions as are known in the art. While the use of movable mold portions is
not fepsible for all applications, it will still permit a wide range of container forms to be
produced according to the present invention.

From the foregoing it will be seen that this invention is one well adapted to attain all
ends and objects hereinabove set forth together with the other advantages which are obvious
and which are inherent to the structure.

It will be understood that certain features and subcombinations are of utility and may
be employed without reference to other featurcs and subcombinations. This is contemplated

by and is within the scope of the claims.
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Since many possible embodiments may be made of the invention without departing
from the scope thereof, it is to be understood that all matter herein set forth or shown in the

accompanying drawings is to be interpreted ag illustrative, and not in a limiting sense.
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WHAT IS CLAIMED IS:

1. In a container having a base and a lid, with the base having a first seal component
and the lid baving a second seal component, the first and second seal components interacting
to form a seal when said lid is mounted to said base, the improvement comprising:

said seal extending along a locus of points defining a non-linear plane, and said first
and second seal components extending substantially normal to said non-linear plane at any

particular point along said seal.

2. The improvement of claim 1, wherein said base includes & base rim and said lid
includes & lid rim, and wherein said first seal component domprisw a face of said base rim
and wherein said second seal component comprises a projection extending from said lid rim

to abut said face of said base rim.

3. The improvement of claim 1, wherein said base includes a base rim and said lid
includes a lid rim, and wherein said second seal component comprises a face of said lid rim
and wherein said first seal component comprises a projection extending from said base rim to

abut said face of said lid rim.

10
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ABSTRACT OF THE DISCLOSURE _
A non-planar seal between a container having a base and lid. The base has a rim
which includes a first seal component. The lid has a rim which includes a second seal
component. The first and second seal components interact to provide a seal, for example a
water-tight seal, when the lid is mounted to the container to thus protect the contents of the
container. The seal is formed along a locus of points defining a non-linear plane, or curved
surface. The first and second seal components are oriented so as to extend substantially
normal to the non-linear plane at any given point along the seal. This arrangement permits

greater design possibilities due to fewer restraints on seal component placement, while still

providing excellent sealing properties for the container.
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Combined Declaration and Power of Attorney
Attorney Docket No.: 130548-M200

(Utility, Design, National Stage of PCT, Substitute, Divisiopal, Continuation or CIP Application)

This declaration is for the following type of application:

(X} Utility

{] Design

[1 National Stage of PCT
[1 Substitute

[ ] Divisional

[ ] Cantinuation

[ ] Continuation-in-Part

As a below named inventor, I hereby declare that:

My residence, post office address and citizenship ar¢ as stated below next to my

name. I believe [ am the original, first and sole inventor (if only one name is listed

below) or an original, first and joint inventor (if plural names are listed below) of the
subject matter which is claimed and for which a patent is sought on the invention
- entitled:

CONTAINER WITH A NON-PLANAR SEAL BETWEEN BASE AhiD LID

the specification of which:

{X] is artached bereto

[ ] was filed on as application SerinlNo.____ "~ and was amended on
(if applicable)

[ ] was described and claimed in PCT International Application No. filed on
____and as emended under PCT Article 19 on (if applicable)

1 hereby state that [ have reviewed and understand the contents of the above-
identified specification, including the claims, as amended by any amendment referred to
above.

I acknowledge the duty to disclose to the Patent and Trademark Office all
information known to the inventor to be material to patentability as defined in Title 37, Code
of Federal Regulations, Section 1.56.
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[ hereby claim foreign priority benefits under Title 35, United States Code Section
119, of any foreign application(s) for patent or inventor's certificate or of any PCT
international application(s) designating at lcast one country other than the United States of
America listed below and have also identified below any foreign application(s) for patent or
inventor’s certificate or any PCT international applications(s) designating at least one
country other than the United States of America filed by me on the same subject matter
baving a filing date before that of the application(s) of which priority is claimed.

Country ' Application Date of Filing Priority Claimed
Number '| (month, day, year) | ypg.r 37 USC 119
Yes . No
_ Yes No
Yes No

I hereby claim the benefit under Title 35, United States Code Section 120, of any
United States application(s) listed below and, insofar as the subject matter of each of the
claims of this application is not disclosed in the prior United States application in the manner
provided by the first pamgnph of Title 35, United States Code Section 112, 1 acknowledge
the duty to disclose material information as defined in Title 37, Code of Federal Regulations,
Section 1.56 which occurred between the filing date of the prior application and the national
or PCT internationa] filing date of this application.

(Application Serial No.) (Filing Date) (Patented, Pending, Abandoned)

(Application Serial No.) __ (Filing Datc) (Patented, Pending, Abandoned)
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As a named inventor, I hereby appoint the following attorney(s) and/or agent(s) to
prosecute this application and transact all business in the Patent and Trademark Office
connected therewith.

John A. Doninger -Reg. No. 28,293
Taylor J. Ross - Reg. No. 33,342

Send Correspondence To: Direct Telephone Calls To:
Dart Industries Inc. Taylor J. Ross
P.O. Box 779001 '(407) 826-8817

Orlando, FL 32877-9001

I hereby declare that ali statements made herein of my own knowledge are true and
that all statements made on information and belief are believed to be true; and further that
these statements were made with the knowledge that willful false statements and the like so
made are punishable be fine or imprisonment, or both under Section 1001 of Title 18 of the
United States Code and that such willful false statements may jeopardize the validity of the
application or any patent issued thereon.

Wherefore [ pray that Letters Patent be granted to me (if only one name listed below)
or us (if plural names listed below) for the subject matter which is claimed in the
specification (including claims) identified above, and I hereby subscribe my pame to the
specification, the accompanying declaration, power of attorney, and this petition.

Full name of sole or first inventor: Alex Kinming LEE

Inventor’s signature: Date:

Residence:  10H, Block 4, Hong Sing Garden, Junk Bay, Hong Kong
Post Office: 10H, Block 4, Hong Sing Garden, Junk Bay, Hong Kong
Citizenship: China Hong Kong
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Full name of second inventor; ictor]. J. CAUTEREELS

Inventor's signature: ANAN Date: AUé 24 49
=

Residence:  Schawijkstraat 31, B-2520 Ranst, Belgium

Post Office: Schawijkstraat 31, B-2520 Ranst, Belgium
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Citizenship: Belgium
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