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ABSTRACT OF THE DISCLOSURE

A polymeric container for a sliced food product
comprising a bottom wall, a peripheral wall structure
extending upward therefrom, a lid, and an integral hinge
connecting the 1lid to the peripheral wall structure,
wherein the hinge biases the 1lid toward an open position.
Locks are provided to maintain the lid in closed position.
The locks are configured that may that may be released by
application of inward pressure to the front wall of the

container, without application of external manual force to
the 1lid.
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FOOD PACRAGE

Background of the Invention
The invention relates generally to packaging, and

more particularly to a reclosable package for food
products.,

In packaging of certain food items, 1t has been
found desirable to employ reclosable polymeric box-type
containers. Containers of this type have been used in the
past for retail packaging of sliced cheese, and for various
other food items. Such containers may be formed by vacuum
molding or thermoforming operations.

One particular container of this type which has
been used in the past for sliced cheese comprises a
generally parallelepiped bottom portion and a lid jolned
thereto by a flexible hinge at the rear of the container.
The bottom portion has substantially vertical walls which
flare outward at their upper ends to define a continuous
rim about the upper periphery of the bottom portion. The
1id has a depending lip with inwardly protruding bosses at
its front corners which engage a portion of the rim to lock
the 1id in closed position. The container is dimensioned
only slightly larger than the product, with vertical flutes
or channels in 1its back wall to accommodate a user's
fingers. To open the lid, the user must apply upward
pressure to one of the front corners of the 1lid to
disengage one of the bosses from the rim by deflection of
the boss and/or the rim, then apply further upward pressure
to the opposite front corner to disengage the boss at that
corner from the rim. The user must then manually pivot the
lid upward to an open position to obtain access to the
producc.

Another container of this type has a lid with a
large central recess which complementarily fits the mouth

of the lower portion of the container as a plug. Means are
provided at the forward corners to facilitate pulling apart
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of the adjacent edges of the 1lid and the lower portion of
the container.

Summary of the Invention
In accordance with the invention, there is

provided a polymeric container comprising a bottom wall, a
peripheral wall structure extending upward from the bottom
wall, a l1lid, and a hinge or 3joint structure pivotally
connecting the 11lid to the peripheral wall structure,
wherein the hinge includes means for resiliently biasing
the 1id toward an open position. The hinge 1is capable of
storing sufficient potential energy to drive the 1id from
a closed position to a open position through an angle
greater than 90° while also constraining the back edge of
the 1id against upward displacement.

A lock structure is provided to retain the 1lid in
closed position. Means are provided to enable the 1lid to
be released by application of manual inward pressure to a
particular area of the peripheral wall structure, without
requiring application of external manual force to the 1lid.

As the 1lid is pivoted from open position to
closed position, the initial motion of the lid causes a
first mode of flexure of the hinge, in which segments pivot
relative to one another about 1lines of weakness.
Subsequent motion toward the closed position effects
flexure in a second mode in which relatively thick, stiff
portions of the container are flexed.

Additional features of the invention are set
forth below and shown in the accompanying drawings.

Brief Description of the Drawings

FIG. 1 is a plan view of a container in -

accordance with the invention, shown 1n an open
configuration.

FIG. 2 is a side elevational view of the
container of FIG. 1.

FIG. 2A is an enlarged fragmentary sectional
detail view of the hinge of the container of FIG. 1.
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FIG. 3 1s an enlarged fragmentary detail view of
a lock on the container of FIG. 1.

FIG. 4 1s a side elevational view of the
container of FIG. 1, with the 1lid shown in closed position.

FIG. 4A is an enlarged fragmentary sectional
detail view of the hinge of the container of FIG. 4, 1n
closed position.

FIG. 5 is a front elevational view of the 1lid of
the container of FIG. 1. |

FIG. 6 is a front elevational view of the lower
portion of the container of FIG. 1.

Detailed Description of the Preferred Embodiment

The invention is preferably embodied in a one-
piece food container 10 integrally formed of a polymeric
material and in the combination of the container 10 and a
food product 12 contained therein. The container 10 has a
lower portion 14 comprising a bottom wall 16 with a
peripheral wall structure 18 extending upward therefrom,
and a 1id 20 which is connected to the bottom portion 14 by
a flexible joint or hinge 22. The shape of the container
10 conforms generally to the shape of the food item 12
contained therein. The illustrated container 10 and food
item 12 are generally square as viewed in plan. 1In other
embodiments of the invention, the container may have a
generally rectangular, circular or other plan, to conform
to the shape of a different food itemn.

The illustrated food item 12 comprises a stack of
individually-wrapped horizontally-oriented slices of
cheese. Such slices are intended to be usable one-by-one,
on an individual basis, and accordingly the container 10
may be subjected to opening and closing several times over
the period of use of the food item. It will be appreciated
that the container 10 may be useful in combination with
various other food items, such as sliced luncheon meats, or

with other items of various kinds where reclosability of
packaging is desired.
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Referring in detail to the lower portion 14 of
the container, the peripheral wall structure 18 comprises
a front wall 26, a rear wall 28, and a pair of side walls
30 which are joined to one another at rounded corners 32.
The wall structure 18 flares outward and downward about its
upper edge to define a rim 34 having a generally horizontal
upper surface 36 and a depending lip 38. Along the sides
and front of the container, the lip 38 slopes downward to

an outwardly-extending edge portion 40 as best seen in

FIG. 3. The portion of the lip 38 extending along the rear
wall 28 of the container extends downward beyond the other
portions and forms a part of the hinge 22 as described
below.

The walls 26, 28 and 30 slope slightly outward
from the bottom so that the container may be nested with

other like containers. To this end, upper and lower steps
42 and 44 are provided at the corners 32 to limit the depth
of penetration of the container into an adjacent container
when nested, with the exterior surfaces of the lower steps
44 on each container resting on the interior surfaces of

the upper steps 42 of the container below. The outward
inclination of the walls serves to enable the food item 12

to be maintained generally centrally of the container by
engagement with lower portions of the walls, while
sufficient spacing is provided between the food product and
the upper portion of the front wall of the container to
permit inward deflection of the front wall of the container
for purposes described hereinbelow. Three substantially
vertical flutes 46 are provided in the back wall to
accommodate the fingers of the user, which facilitates
dispensing of product and facilities separation of slices
from one another. Additional outwardly-projecting vertical
ribs 48 and horizontal ribs 50, 52, 54 may be provided to
increase stiffness and rigidity of the container and to
enhance the appearance of the container.

The 1id 20 is configured to fit over the rim 34,
and to this end comprises a generally flat central portion
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56 surrounded by a peripheral channel 58 which opens
downwardly to overlie the rim 34. The channel has an upper
wall 61, an inner wall 59, and an outer wall 60. A
substantially horizontal peripheral flange 62 extends
outward at the bottom of the outer wall 60 along the sides
and front of the 1lid. At the rear of the 1id, the
peripheral flange 62 conforms to the rounded corners of the

1id, and forms part of the hinge structure 22 described
below.

To maintain the 1id in closed position, a lock
mechanism is provided to lock the front wall 62 of the 1lid
to the peripheral wall structure 18. The lock mechanism
comprises a pair of bosses 64 projecting inwardly from the
front wall 66 of the 1id to engage portions of the edge 40
of the rim 34 of the lower portion 14 adjacent the front
corners thereof. Each boss 64 projects inwardly about 0.03
in. relative to the inner surface of the front wall 66 of
the 1id. Each of the bosses 64 has a width of about 0.625
in., and has a upper surface 68 which is sloped downward
from the front wall at about 20° to the horizontal, and
which engages the edge 40 of the rim 34 when the 1lid is
locked in closed position.

The flexible hinge 22, in 1its undeformed
configuration corresponding to the open position of the 1lid
shown in FIGS. 1 and 2, is illustrated in section in FIG.
2A. The hinge 22 comprises a series of integrally joined
generally rectangular segments which are described below in
order proceeding from the lower portion 14 of the container

to the 1id 20. The first segment 71 comprises the portion
of the downwardly-depending lip 38 which extends along the
rear wall 28. The second segment 72 extends dgenerally
horizontally rearward from the lower end of the first
segment 71. The third, fourth and fifth segments 73, 74
and 74 respectively, extend upward, rearward and downward
respectively, with the third and fifth segments 73 and 75
being of approximately equal length. The sixth segment 76
extends rearward, and has a horizontal dimension less than
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that of the second segment 72. The seventh segment 77
extends upward to a fold line 80 at which it intersects the
vertical rear wall 82 of the lid to define an inverted U-
shaped configuration, except at the ends of the hinge,
corresponding to the rear corners of the 1lid, where the
seventh segment 77 and the flange 62 of the 1id define an
angle of about 90° about the fold line 80. The fold line
80 lies in the plane of the peripheral flange 62. The
seventh segment 77 has a vertical dimension less than that
of the first segment 71, and has 1its lower edge at
approximately the same elevation as the lower edge of the

first segment 71. Each of the segments 71-77 intersects
its adjacent segments(s) at an angle of about 90°.

| Still referring to the hinge 22 1in the open
position, the first three segments 71, 72 and 73 define a
first upwardly opening channel 86, and the fifth, sixth and
seventh segments 75, 76 and 77 define a second upwardly
opening channel 88, with the third, fourth and fifth

segments 73, 74 and 75 defining a downwardly opening

channel 90 which is disposed between the first two, sharing
a common side wall with each.

When the lid is moved from the open position to
the closed position, the initial pivotal motion of the lid
causes flexure of the hinge 1in a first mode, which
principally comprises flexure at the lines of intersection
between the second and third segments 72 and 73, and
between the fifth and sixth segments 75 and 76. These
lines of intersection appear as points 92 and 94
respectively in FIG. 2A, and will be referred to herein for
convenience of description as "action points." The flexure
at action point 94 enables the second channel 88 to close
upon itself, such that the seventh segment 77 abuts the
intersection between the fourth and fifth segments 74 and
75. Flexure occurs simultaneously at action point 92, so
that segments 71 and 73 also move toward one another, and

the upper portion of segment 77, and particularly the fold
line 80 at the upper edge of segment 77, comes 1into
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abutting contact with segment 71. At this point, the
torque required to advance the 1lid further toward the
closed position 1increases significantly. Further

displacement of the lid toward the closed position affects
a second mode of flexure. In the second mode of flexure,
the first segment 71 flexes about fold line 96 away from
the back wall 28 of the container, and the seventh segment
77 pivots about fold line 80 away from the back wall of the
1id 20. Fold lines 96 and 80 are relatively stiff as
compared with the lines corresponding to the action points
92 and 94. Thus, the flexure of these fold lines requires
greater torque, and concomitantly results 1in greater
storage of potential enerqgy, than flexure at the action
points 92 and 94. The uppr rim surface 36 and back wall 82
of the 1id, which are also relatively stiff, may also be
strained during the second mode of flexure.

As the 1id continues to pivot toward the closed
position, fold line 80 slides downward along the first
segment 71, and the above-described flexure continues.
When the l1id reaches the closed position, the hinge is in

the position shown in FIG. 4A, with wall 82 engaging
segqment 71 and segment 77 engaging segment 74, and the 1lid
is maintained in the closed position by the lock mechanisn.

The aforedescribed abutment of fold line 80 with
the first segment 71 occurs after the 1id has been pivoted
about 120° from the position shown in FIG. 1 toward the
closed position. When the container is placed on a
horizontal surface, the weight of the 1id is sufficient to
provide the l1lid with a position of static equilibrium at
this point.

When in the closed position, the 1lid 20 1is
resiliently biased toward the open position by the hinge 22
and sufficient potential energy is stored 1in the hinge
structure 22 to drive the l1lid from the closed position to
the open position upon release of the lock mechanism. The

hinge 22 provides sufficient torque to accelerate the 1lid
rapidly from the closed position through the above-

';"A ,,:‘i » ( ?..,
0755
J R £

N

of

i,--.‘la.

-f’



10

15

20

25

30

35

07351

- 3 am

described equilibrium position, to a position over 90°

displaced from the closed position, at which point gravity
determines the resting point of the lid. If the container
is at rest on a horizontal surface, the 1id will continue

to pivot until it comes to rest on the horizontal surface.
One problem which has been encountered in

providing a hinge mechanism to bilas the 1id toward the open
position as described hereinabove 1is that such a hinge

mechanism may tend to push the rear of the lid'upward, away
from the lower portion of the container, which 1s
undesirable.

The hinge structure 22 as described hereinabove
provides the desired opening torque and potential energy
storage without tending to raise the rear of the 1id to an
unacceptable degree. One aspect of the hinge which
contributes to the avoidance of undesirable elevation of
the rear of the 1lid is the fact that, in the open position,
the channel 58 is disposed below the upper surface 36 of
the rim 34 which the channel overlies when 1in the closed
position. The deformation of the hinge 22 as described
above is controlled by its configuration so that as the lid
is pivoted into the fully closed position, the rear end of
the 1lid is maintained at the desired elevation, overlying
the rear of the rim 34 and spaced therefrom by a small
distance or in contact therewith.

To open the container 10, the user may support
the container in one hand,ﬁ positioned with the palm up,
with the thumb engaging the front wall and one or more
fingers engaging the back wall. When pressure is applied
to squeeze the thumb toward the fingers, deflecting the
front wall 26 inward, the bosses 64 at the opposite front
corners of the container can clear the edge 40 of the lip
38, and the hinge 22 drives the 1id 20 upward toward the
open position. The user may then remove a single slice or
a desired number of slices with his or her opposite hand,
while still holding the container as described above. The
ability to release the locks in this manner, combined with

4
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the capability of the hinge 22 to open the 1id as described
above, enables the container to be opened with relatively
little effort as compared with the prior art containers
described hereinabove.

About 1/8 in. clearance is provided within the
container between the front wall 66 and the upper forward
edge of the product contained therein. This provides
sufficient clearance to enable the locks to be released as
described above with little or no deformation of the food
product within the container.

The container 1is preferably formed from a
polyester, polyethylene terepthalate (PETE), or another
suitable polymeric material capable of storing sufficient
potential energy in the hinge structure to effect the
desired opening‘ of the 1lid after the container has been
maintained in a closed position for an extended period,
e.g., the shelf life of the food product. The material
must be one which is not susceptible to relaxation over
such a time period of the strain by which the potential
energy is stored. While polyethylene terepthalate has been
found suitable, other polymers having sufficient
crystallinity might also be suitable. The material
selected preferably is substantially transparent so that
the consumer can view the product inside the container.

The container 1is preferably formed in a
thermoforming or vacuum molding operation, with the 1lid
disposed in an open position displaced 180° from the closed
position. In the thermoforming or vacuum mnolding
operation, a plug is employed to drive a portion of a
heated sheet of thermoplastic material into a mold cavity
and a vacuum in the mold cavity pulls the material off of
the plug and causes the material to conform to the interior
of the mold cavity. In the thermoforming operation, the
thickness of the material of the resulting container

typically diminishes toward the lower portions thereof.
This enables relatively thin cross sections to be provided

L
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along the lines corresponding to the action points 92, 94
described hereinabove.

The closed container as viewed in plan 1is
preferably between 4 and 5 in. square. The height of the
container varies according to capacity. A contalner for a
1.6 oz. stack of sliced cheese has a height of about 2.5 in.
The height of a container for an 8 oz. stack of sliced
cheese 1is about 1.50. The starting gauge c¢f the PETE

material used to form the container 1s preferably between
about 0.015 and 0.03 in.

From the foregoing, it will be appreciated that
the invention provides a novel and improved container for
food products. The invention is not 1limited to the
embodiments described above or to any particular

embodiments, and 1is pointed with particularity in the
following claims.
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THE EMBODIMENTS OF THE INVENTION IN WHICH AN EXCLUSIVE
PROPERTY OR PRIVILEGE IS CLAIMED ARE DEFINED AS FOLLOWS:

1. A polymeric contalner in combination with a plurality
of slices of a food product stacked within the container, said
contalner comprising a bottom wall, a peripheral wall structure
extending upward from said bottom wall, a lid comprising a top
surface and a rear wall extending downward therefrom, and an
integral hinge connecting said lid to said peripheral wall
structure, said hinge being flexible so that said 1lid is
pivotable through an angle of at least about 90° between a
closed position and an open position while remaining connected
to said peripheral wall structure by said hinge;

sald peripheral wall structure comprising a rear wall, a
front wall opposite said rear wall, and a pair of opposite side
walls extending between sailid front and rear walls;

salid peripheral wall structure and salid 1l1lid having
surfaces thereon defining a lock mechanism for maintaining said
lid in stable mechanical equilibrium in said closed position;

sald flexible hinge 1in 1ts undeformed configuration
corresponding to the open position of the lid comprising a
series of 1integrally 7jolned dgenerally rectangular segments
which are recited in order proceeding from salid rear wall of
said container to said rear wall of said lid and including a
first segment downwardly extending along the rear wall of said
container and spaced therefrom, a second segment extending
generally horizontally rearward from the lower end of the first
segment, third, fourth, and fifth segments respectively,
extending upwardly, rearwardly and downwardly respectively,
with the third and fifth segments being of approximately equal
length; a sixth segment extending rearwardly; and having a
horizontal dimension less than that of the second segment; a
seventh segment extending upwardly to a fold line at which it

intersects the rear wall of the lid to define an 1inverted U-

shaped configuration; the seventh segment having a vertical
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dimension less than that of the first segment and having its
lower edge at approxXximately the same elevation as the lower
edge of the first segment and each of the segments intersecting
its adjacent segments at an angle of about 90°;

sald first three segments defining a first upwardly
opening channel and the fifth, sixth and seventh segments
defining a second upwardly opening channel with the third,
fourth and fifth segments defining a downwardly opening channel
which 1s disposed between the first two, sharing a common side
wall with each;

sald segments dimensioned and configqured relative to each
other and the hinge having lines of weakness at the
intersection of both said second and third segments and said
fifth and sixth segments such that when the lid is moved from
the open position to the closed position, the initial pivotal
motion of the 1id causes flexure of the hinge in a first mode,
which principally comprises flexure at the 1lines of
intersection between the second and third segments and between
the fifth and sixth segments which enables the second channel
to close upon 1itself, such that the seventh segment abuts the
intersection between the fourth and fifth segments and so that
salid first and third segments also move toward one another, and
the upper portion of said seventh segment comes into abutting
contact with said first segment and such that further
displacement of the 1lid toward the closed position causes said
first segment to flex away from the rear wall of the container,
and the seventh segment to pivot away from the rear wall of the
lid until in its closed position, the rear wall of said 1lid
engages said first segment and said seventh segment engages the
fourth segment and the 1lid is maintained i1n the closed position
by said lock mechanism;

and such that i1in the closed position, the 1lid 1is
resiliently biased toward the open position by the hinge and
sufficient potential energy is stored in the hinge to drive the

1lid from the closed position toward the open position upon
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release of the lock mechanism.

2. A combination in accordance with claim 1, wherein said
lock mechanism can be released by manual inward deflection of
sald peripheral wall structure without application of external

manual force directly to said 1lid.

3. A combilnation in accordance with claim 1,

sald peripheral wall structure having a substantially
horizontal upper rim surface and said 1lid having a
corresponding surface which overlies said rim surface when said
lid 1s 1n said closed position;

wherein said 1lid has an open position displaced
substantially 180° from said closed position in which said
corresponding surface of said lid 1is disposed substantially

horizontally at an elevation lower than that of said horizontal

upper rim surface.
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