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ABRSTRACT OF THE DISCLOSURE

A vent assembly for the top panel of a seal for a food
container including a vent opening in the seal panel at least
partially surrounded by an upwardly opening. recess with the
vent opening and recess being below the upper surface of the
seal panel. A vent cover, including a depending plug
selectively receivable in the vent opening, 1s pivotally
mounted by a hinge assembly which included a hinge pin on said
cover received within spaced trunnion bores in the recess
adjacent the vent opening. The trunnion bores are laterally

enlarged relative to the pin diameter and of a generally oval

configuration.
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ENTED SEAL WITH ROCKING VENT COVER

VENTED SEAL WITH ROCRING VLNI LUVaXR

Background of the Invention

Food storage containers, conventionally of an appropriate
plastic or synthetic resinous material such as polypropylene,
are frequently subjected to extreme cold as when storing
foodstuff within a freezer, and are just as frequently

subjected to high heat conditions during the heating of

foodstuffs within a microwave oven.

In order to relieve internal pressure build-ups,
particularly during heating, the container 1s normally vented,
either by a partial removal of the seal or thfough'the
provision of a vent either in the container or in the seal
itself. As an example of a vented seal, attention is directed
to U.S. Patent No. 5,363,978, commonly assigned with the
present application. | '

In most containers intended to contain foodstuff
throughout both the freezing and subsequent heating thereof,
thus subjecting the container to two temperature extremes,
differential expansion and contraction will occur bef%een the
various components of the container. Wwhile this will normally
be no problem between the seal and the container‘itself, a

problem will arise in those instances wherein a vent hole 1is
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provided in the seal and a separate cover for tbe vent hole is
mounted to the seal for pivotal movement selectiﬁely opening
~and closing the vent hole. With such an arraﬂgement, and when
subjected to the temperature extremes of a freezing and

" heating, there is a tendency for the vent cover to dislodge
from the vent opening or possibly break between the remotely
secured hinge means and plug portion. In those instances
where the cover is open, and it is desired to close the cover
while the container is subjected to either temperature .
extreme, the differential expansion or contrACtion will tend
to misalign the sealing element of the cover, for example a
plug, and the vent opening. As it 1s frequently desirable to

open or close the vent at temperature extremes, this could

lead to substantial difficulties.

Summary of the Invention

The present invention is concerned Qith.improvéments in
vented seals for storage containers for foodstuffs and the
like wherein such containers are particularly adapted for use
under extreme temperature conditions. FoOr example, modefn
food containers of appropriate synthetic resins are frequently

used to store foods in a home freezer and are subsequently

taken directly therefrom and introduced into a microwave OVen.
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The provision of the vent, integrally formed within the
top panel of the seal and capable of accommodating pressure
changes within the container, particularly at éktreme-
temperature ranges, avoids the necessity of disrupting the
Seal by a partial opening or removal thereof. This in turn
allows for a rather secure mounting of the seal peripherally
about the container and in a manner which, through the
inherent resiliency of the seal and container, maintains a
secure relationship until manually removed.

The vent is recessed within the top panel.of the seal.
In order to control the Openiﬁg and closing of the vent hole,
a vent cover is provided in overlying relation thereto, with
the vent cover, when closed, lying within the plane of the
seal top panel to present a substantially flush continuous
upper surface, allowing for convenient storing, stacking, and
the like. Notwithstanding this flush positioning of the vent
cover, the cover is easily manipulated tﬂrough a convenient
rocking action allowing for a cover—-mounted plug to
selectively engage and release from the vent hole.

The vent cover, in order to accommodate such a rocking
movement, is normally of'a relatively rigid material ;ith less
tendency to flex than the seal or container base. As such,
under temperature extremes, there is a tendency fdr

differential expansion and contraction between the vent cover

3
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and the vent hole or vent structure other than for the cover
which is defined integrally from the top panel of the seal.
It is a particular intent of the present inveﬁtion to provide
for an accommodation of this differential expansion and
¢ontraction to facilitate manipulation of the'vent cover, that
is the opening and closing thereof, and to more specifically
avoid development of any undue stresses between the cover and
vent hole or disruption of the cover when the cover 1s inﬁthe
closed position. In other words, by accommodating, as an
example, differential shrinking or contraction of the
materials as a filled container is subjected to freezing, the
hole plug on the cover will maintain its seal.

More specifically, the vent hole is provided within a
recess in the seal panel to one side of an approximate center
line of the recess defined by a pair of spaced aligned
trunnions. The cover on a transverse or.diametxic central
line, includes an integral depending proﬁection which, along
the lower edge thereof, mounts an elongate shaft or hinge pin,
the end portions of which extend longitudinally beyond the
projection and downwardly snap into the two trunnionsgfor’free
rotation therein. The'end portions of the shaft are |
cylindrical, while the trunnion bores which receive these
portions are elongate transversely relative to tﬂe mounted

shaft portions, that is generally parallel to the vent cover

4
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in the closed position thereof. So provided, the vent cover
can self adjust toward and away from the vent opéning to
accommodate differential expansion and contraétion between the
cover, the top panel of the seal and the vent components
formed therefrom to ensure a proper nonstressed engagement and
retention of the plug within the vent opening. Similarly, the
free rotational reception of the shaft end portions within the
trunnion bores also allows for a slight longitudinal
adjustment of the shaft within the trunnions to further
accommodate differential expansion and contréction. A shaft
supporting cradle is integrally formed with the recess bottom
and extends between the trunnions for stabilizing the shaft in
the normal position, that is when there are nCne, or minimal
differential expansion and contraction.

Other features, details and advantages of the invention

will become apparent as the invention is more fully

hereinafter set forth.
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Brief Description of the Drawings

Figure 1 is a perspective view of the storage container

including a seal with the vent assembly of the invention

incorporated therein;

Figure 2 is a partial top plan view illustrating the vent
assembly and adjacent portions of the seal;

Figure 3 is an enlarged cross-—sectional view taken
substantially on a plane passing along line 3-3 1n Figure 1
and illustrating the vent assembly with the cover closed;

Figure 4 is a partial cross-sectional view'similar to
Figure 3 wherein the vent cover is in its open position;

Figure 5 is a perspective view of the vent assembly with
vent cover exploded; and

Figure 6 is an enlarged cross—-sectional detail

illustrating the rocking mounting of the cover and taken

substantially on a plane passing along line 6-6 in Figure 2.

Description of Preferred Embodiment

Referring now more‘specifically to the drawings, Figure 1
illustrates a storage container 10 including a base 12, a seal
14 and a vent assembly 16, all of which are of approériate

food-compatible and microwavable plastic or synthetic resinous

materials.
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The seal and base, for purposes of illustration, have
been shown as substantially rectangular. As is convéntional,
the peripheral configquration of the séal 14 conforﬁs to the
shape of the mouth of the base 12. The seal 14 includes a
base—covering top panel 18 with an integral peripheral
mounting flange 20 which is, in a usual manner, releasably
snap—-locked to the upper rim of the base 12 in intimate
contact therewith peripherally about the mouth of the base.
The top panel 18 of the seal has a planar or substantially
planar upper or outer face 22 to enable a convenience stacking
of multiple storage containers 10, and a similar planar or
substantially planar lower or inner face 24.

As the container is intended for use under a.wide range
of temperature conditions, from use as a freezer container to
use in the heating of foodstuffs in a microwave oven or the
like, the vent assembly 16,.and its aﬁility to accommodate
temperature extremes, is of particularﬁsignificance. The vent
assembly 16 comprises an upwardly opening depression OIr Irecess
26, preferably annular as illustrated, formed in the panel 18

preferably toward one end of the seal and generally on the

!

center line of the storage container. The recess 26 is formed
entirely below the planar outer face 22 of the panel 18 and
includes a sloping bottom 28 transversely or diametrically

divided by an integral upwardly extending elongate hinge

7
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component 30. The hinge component 30, to be described in more
detail subsequently, divides the recess 26 into two
substantially equal sections, a first upper section 32 and a

second lower section 34.

A substantially conical upwardly directed hollow stem 36
is integrally fdrmed with the bottom 28 in the first section
32 of the recess 26 and terminates in a truncated upper end
defining a vent opening or hole 38 which provides direct
communication through the seal panel 18. The opening 38 is
provided with a peripheral inwardly directed locking lip, with
the opening, aﬁd hence the upper end of ‘the stem 36, being
below or inward of the plane of the upper face 22 of the panel
18. .

The hinge componentBO integral with the bottom 28 of the
recess 26 includes a pair of longitudinally spaced trunnions
40, each formed by a pair of opposed tfunnion sectors 42 and
44.' The sectors 42, one on each trunnioﬁ 40, each includes an
arcuate seat 46, following the arc of a circle or cylinder and
laterally inwardly directed toward the companion trunnion
sector 44. Each trunnion sector 44, in turn, includes a
laterally inwardly directed concave seat 48 having a lower
portion aligned with and laterally spaced from the lower
portion of the companion seat 46 to define an arcuate

continuation therewith. The seat 48, also arcuate, is defined

8
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on a greater radius or arc than the seat 46 and extends to a
height.above that of the seat 46 with the associated trunnion
séctor 44 similarly extending above the compahion sector 42.
The opposed seats 46 and 48 of eéch trunnion define a
laterally elongate trunnion bore 50, the shape of which 1is
generally elliptical and more specifically oval. The upper
portions of the opposed sectors 42 and 44 of each trunnion,

provide a restricted access opening 52 to the trunnion bore
which, because of the height differential between the sectors,
is in a plane at an angle to the vertical center line between
the sectors.

The longitudinally spaced trunnions 40 are interconnected
by an integral elongate cradle 54 which has a full length
concave upper surface conforming to the arc of the lower
portion of the bore 50 defined by the lower portions of the
opposed seats 46 and 48 and is of equal height therewith. |

The vent assembly'16 further includés a vent cover 56
forming a substantially planar top or outer member 57 which
substantially conforms to the configuration of the open end of
the recess 26 and is slightly smaller to enable a ve;tical

rocking movement of the cover 56 within and relative‘to the

recess as shall be explained subsequently. The cover 56,

similar to the recess 26, is centrally or diametrically
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divided, as preferably indicated by an appropriate groove or
indicia 58 appearing in the upper surface thereof.

Parallel with center line 58 and in spaced relation to
the undersurface of the cover member 57 is an elongate,
chindrical pivot shaft or pin 60, the central portion of
which is integrally joined to the cover undersurface by
projection or block 62, thereby defining the second component
of the hinge assembly.

The opposed ends or end portions 64 of the hinge shaft or
pin 60 are engaged with the opposed truhnions 40 by snap
introduction of these end portions through the trunnion
openings 52 and into the bores 50. The shaft end portions are
cylindrical and conform to the seats 46 within the trunnions
42 and are rotatable relative thereto. The intermediate
portion of the shaft 60 rotatably seats on the cradle 54
between the trunnions. Noting figure 6.in particular, with
the shaft 60.fully seated within the truﬁnions, and confined
by the restricted trunnion mouth 52 defined by the upper ends
of the trunnion sectors 42 and 44, the‘cover 56 is mounted for
free rocking engagement with the shaft normally seating oh the
concave upper surface of the cradle 54 and within thé smaller
seat 46. The larger seat 48, in turn, 1is positioned as to
define a definite space forward of the shaft end portions

toward the vent opening 38. It would also be recognized that

10
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the shaft 60, upon forward movement toward the larger seat 48,
can in fact adjust or move upward relative to tﬁe bottom of

’ the recess until restricted by the restricted opening 52
defined by the upper end portions of the trunnion sectors,
‘thus allowing for substantial but confined adjustment.

The cover member 57 is peripherally rigidified by a
depending integral edge portion 64. That section of the cover
56 which overlies the first or vent section of the recess 26
includes a depending integrally formed plug 66 having,
pefipherally about the lower end thereof, a sealing bead or
lip 68. In the closed position of the cover, the cover outer
member 57 is, as in Figure 3, substantially in the plane of
the seal panel 18 to maintain a planar stacking surface. So'
positioned, the closing plug 66 1is intimately and sealingly
engaged within and through the vent hole 38 with the plug
peripheral bead 68 snap-locked and engaged immediately below
the peripheral lip surrounding the vent ﬁole 38. So
positioned, the peripheral edge of the vent hole 38 seals
against the undersurface of the top member of the cover, with
the upper surface of the cover, immediately over the plug 66,
having a slight depression 70 therein to provide an ihdidation

as to the point at which pressure is to be applied to firmly

engage the plug.

11
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The second section of the vent cover 56, that is that
section to the other side of the hinge assembly, overlies the
relatively deeper section 34 of the recess 26 defined by the
sloping bottom 28 of the recess, and includes a slight
integral dome 72 formed therein and indicating the desired
point for the application of pressure to upwardly rock the
sealing plug 66 to open the vént hole 38, as best seen in
Figure 4.

Inasmuch as the storage container 10 is intended for use
under extreme temperature conditions, there will of necessity
be some degree of differential expansion and contraction,
particularly between the seal and vent assembly portions
integrally formed therewith,‘and the vent cover which, to
achieve the proper locking action, may be of a more rigid
nature. In order to accommodate this; and to ensure a
continuous and proper action of the vent cover when both
sealing and opening, the invention proviées,a hinge assembly
which allows for a self-centering of the plug, even when
subjected to differential expansion as by heating, and
differential contraction by freezing. In this manner, the
storage container of the invention retains all of theﬁ
desirable features of a conventional storage container, while
at the same time enhancing the versatility of such containers

by accommodating the container for use under all commonly

12
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temperature extremes. As the seal will not
closed or opened at the temperature extremes, and
the large areas involved and the corresponding
appreciable differential expansion and contraction

seal and base, the seal between the seal and base,

that between the vent hole and vent cover, 1s

easily maintained under temperature extremes.

The foregoing is illustrative of the features of the

invention.

As other possible variations of the preferred

be limited only by the claims following hereinafter.

13
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CLAIMS

1. A vent assembly for a storage container, said
container including a seal, said container having a portion
thereof defining a substantially planar panel, said panel
héving an outer face and an inner face; said vent assembly
including'an integral portion of said panel depressed inwardly
relative to said outer face and defining an oUtwardly opening
recess, said recess having a bottom, a first hinge component
on said recess bottom extending across a substantial portion
thereof and defining first and second generally equal size
sections in said recess to opposite sides of said first hinge
component, a vent hole defined through said bottom in said
first section, a vent cover overlying said reéess and
including a depending vent plug selectively engaged within and
closing said vent hole in a closed position of said vent
cover, said vent cover in said closed position, being in a
substantially common plane with said panél about said recess,
said vent cover including a depending second hinge component
engaged with said first hinge component for relative rotation
of said cover between said closed position wherein the vent
pldg is received within the vent hole, and an open pésition
wherein the vent plug is outwardly retracted from said vent
hole, said first and second hinge components, in said closed

position of said vent cover, being laterally moveable relative

14
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to each other and selectively toward and away from said vent
hole, while maintaining an engaged relationship of said vent
plug with said vent hole, wherein differential expansion and
contraction between said cover and said panel is accommodated
with the plug maintained within the vent hole and the cover

maintained generally coplanar with the panel surrounding the

recess.

2. The vent assembly of claim 1, wherein said first
hinge component comprises a trunnion structure, said second
hinge component comprising a cylindrical hinge pin of
predetermined diameter, bore means defined by said trunnion
structure for rotatable reception of said hinge pin, said bore
means, in trans#erse section, being elliptical and allowing
for lateral adjustment of said hinge pin within said bore

means in response to differential expansion and/or contraction

of said cover relative to said panel.

3. The vent assembly of claim 2, wherein said trunnion

structure comprises two space trunnions, said bore means

comprising a pair of duplicate bores, one in each of said

trunnions.

15
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4 The vent assembly of claim 3, wherein each trunnion
includes two laterally spaced sectors, each sectbr having an
arcuate seat therein, the two seats of each trunnion being
inwardly directed toward each other and defining the

corresponding bore.

5. The vent assembly of claim 4, wherein the seats of
each trunnion are of different arcs and form a smaller seat

closely conforming to and rotatably receiving the hinge pin,

and a larger seat which allows for relative movement between

the hinge pin and the bores.

6. The vent assembly of claim 5, including a cradle
portion integral with and extending longitudinally between

said trunnions, said cradle portioﬁ having an outwardly

directed transversely concave outer surface therein defining a

general continuation of the smaller seat and rotatably

receiving said hinge pin therein.

7. The vent assembly of claim 6, wherein said trunnion
sectors of each trunnion include laterally spaced_uppér end
portions defining a trunnion mouth of slightly less width than

said predetermined diameter of said hinge pin for snap-

mounting of said hinge pin within said trunnion bores.

16
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8. The vent assembly of claim 7, wherein said vent
cover includes a substantially planar outer member generally
coextensive with said recess and freely moveable therein about
said hinge components, said vent cover outer member being
divided into a first sealing section mounting said vent plug
over said vent hole, and a second manipulating section
positioned over said recess to the opposite side thereof from
said vent hole wherein inward pressure on said second vent
cover section provides, through said hinge components, a
corresponding outward movement of said first vent cover
section and said plug out of engagement with said vent opening
and wherein inward pressure on said vent cover first section
engages said vent plug in said vent opening and moves said

vent cover outer member into substantially the plane of said

seal panel.

g. The vent assembly of claim 8, including an integral,

outwardly directed, hollow conical portion in said first
section of said recess terminating in an open truncated upper
end defining said vent opening, and means oOn said vent opening

and said vent plug for releasably locking said vent piug in

said vent opening.

17
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10. The vent assembly of claim 9, wherein the trunnion
sector of each trunnion having the larger seat is of a greater
height than the companion sector of the trunnion, the trunnion
mouth being oriented in a plane at an angle-to a vertical

center line between said trunnion sectors.

11. The vent assembly of claim 3, including a cradle
portion integral with and extending longitudinally between
said trunnions, said cradle portion having an outwardly
directed transversely concave outer surface therein and

rotatably receiving said hinge pin therein.

12. The vent assembly of claim 4, wherein said trunnion
sectors of each trunnion include laterally spaced upper end
portions defining a trunnion mouth of slightly less width than

said predetermined diameter of said hinge pin for snap-

mounting of said hinge pin within said trunnion bores.

13. The vent assembly'of claim 1, wherein said vent
cover includes a substantially planar outer member generally
coextensive with said recess and freely moveable ther;in about
said hinge components, said vent cover outer member being
divided into a first sealing section mounting said vent plug

over said vent hole, and a second manipulating section

18
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positioned over said recess to the opposite side thereof from
said vent hole wherein inward pressure on said-éecond vent
cover section provides, through said hinge components, a
corresponding outward movement of said first vent covér
section and said plug out of engagement with said vent opening
and wherein inward pressure on said vent cover first section
engages said vent plug in said vent opening and moves said
vent cover top member into substantially the plane of said -

seal panel.

14. The vent assembly of claim 13, including an integral
outwardly directed, hollow conical portion in said first
section of said first recess terminating in an open truncated

upper end defining said vent opening, and means on said vent

opening and said vent plug for releasably locking said vent

plug in said vent opening.

19
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