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VENTI NG AND DENESTI NG FEATURES BACKGROUND OF THE | NVENTI ON 1. Fiefpigﬁzmu
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container that is useful in storing or transporting items such as food
and nore particularly, to a selectively detachable container lid havinb
uni que venting and denesting features, and a container enploying the
same. 15 2. Description of the RelatedjArt Containers generally have a lid
sel ectively .detachable froma bow and are commonly designed to provide

a variety of features, includin% bei ng reusabl e, _di sposabl e, ‘
m crowavabl e, and the |ike. Aéﬂﬁg§L¥ﬂe§%C¥ t¥Gof 20 containers shoul d
be welatively | ow in co¥ENTTNGINP (RENEST IN on their intended
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conditions as those pres@ﬁ?gﬁRQVEQ PFeEQErFNﬂgﬁfg&Hve, di shwasher and the
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features, and a container employing the same.
15 2. Description of the Related Art
Containers generally have a 1lid selectively
detachable from a bowl and are commonly designed to provide
a variety of features, including being reusable, disposable,
microwavable, and the like. Generally, these types of
20 containers should be relatively low in cost and easy to use.
Depending on their intended use, the containers should be
capable of withstanding such Varied conditions as those
presented by a freezer, microwave, dishwasher and the like.
One problem associated with a conventional,
25 microwavable container stems from the rapid temperature
changes that it must endure. The container must be
permitted to vent during microwaving due to the high
pressures that arise as moisture in the container contents
vaporizes and gas temperatures increase. Thus, the
30 container must be left open to some degree during
microwaving. However, it is also desirable to keep the bowl
covered as much as possible to prevent the contents from
splattering the inside of the microwave. One common
practice is to remove the 1lid and place it loosely over the
35 container bowl so that air and steam can escape during
microwaving. Another common practice is to only partially
remove the 1id (i.e., “crack open” the 1id) by disengaging
only part of the lid from the bowl. This creates an air
passage only where the 1lid has been disengaged from the
40 bowl. Both of these practices generally permit sufficient



practice is to renove the lid and place.it |oosely over the 35 contQiF@r004
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and could ultimately implode.
Another problem results from the fact that when
15 such container lids are thermo-formed, they typically have
complementary top and bottom surfaces. When multiple lids
are stacked for shipment or storage, adjacent lids often
become jammed or interlocked when they nest. This can make
the lids very difficult to manipulate, especially by
20 automated handlers in a production line.
There have been many attempts in the art to

provide containers that address venting and/or stacking
concerns. For example, U.S. Patent No. 3,091,360 {the “360

patent”) to Edwards, entitled “Nestable Cup”’, provides a

25 reveréely—tapered ring adjacent to the bottom of a cup. To
prevent stacked cups from nesting too tightly, a shelf is
provided at the top of the ring to accommodate the bottom of
the ring of an adjacent cup. The ring includes a plurality
of wedge-shaped protuberances separated by spaces that act

30 as air vents between adjacent cups to prevent the cups from
suctioning to one another. While addressing concerns
regaxrding stacked cups, the design of the ‘360 patent is not
suitable for stacking lids, and it does not address the

venting concerns discussed above.

35 - U.S. Patent No. 3,362,565 {(the “565 patent”) to

McCormick entitled “Container Lid", provides a 1lid with a
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cont ai n@ddrsgss ddhend@bove-noted venting concerns when the 1lid is
loosely seated on or only partially removed from a
container.

15 U.S. Patent No. 3,589,552 (the *“552 patent”) to

Fitzgerald, entitled “Container”, includes a stacking ring on
top of a container 1lid to facilitate separation of stacked
lids by a mechanical capping device. A series of
interruptions are disposed throughout the stacking ring to

20 prevent the lid from suctioning to an adjacently stacked 1lid
or the mechanical capping device. However, the ‘552 patent
likewise does not address the venting problems that arise
when the lid is loosely seated on or only partially removed
from the container.

25 Another approachlwaé taken in U.S. Patent No.
3,339,786 (the “786 patent”) to Biglin, entitled “Container

and Venting Closure Cap for Same”. A tapered wall with a
shelf at its top provides for stacking plural caps. Small
ribs or beads across the interior surface of a container

30 sealing channel permit the venting of gases from a capped
container. If sufficient internal pressure develops, the
gases cén freely escape. Thé-WBG patent also does not
addrese venting of a loosely-seated or partially-removed

| 1id. |

35 U.S. Patent No. 5,147,059 (the “059 patent”) to

Olsen et al., entitled "Seal With Automatic Release”,



address the above-noted venting concerns when the lid is |oosely Sfﬁt?ﬂ
on or only partially renoved froma container. 15 U S. Patent No. FEB 2004
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i ncludes a stacking ring on top of a container lid to facilitate
separation of stacked I|ids by a nmecharnjcal capping device. A series of
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1id having an annular trough with an outer wall. The upper
portion of the outer wall has a shelf, and the lower portion
of the outer wall is negatively sloped and serves as a
stacking ring. Positive-draft flutes are spaced

15 periodically around the circumference of the stacking ring
to stabilize the stacking ring during thermo-form mold
release. The stacking ring of one 1lid and the shelf of an
adjacently stacked lid cooperate to prevent nesting. The

‘509 patent, however, does not provide a mechanism for
20 preventing a vapor seal between a corresponding lid and
bowl. _
U.S. Patent No. 4,753,365 (the “365 patent’) to
Seppala, entitled “Lid With Removable Tab", provides a 1lid

with a spacer having an outer sidewall, at an upper end of
25 which is an annular seat. The annular seat receives a lower

end of the spacer of an above-stacked lid. The ‘365 patent

does not attempt to remedy the vapor seal problem discussed
above.
¢ Document US-A-5,377,860, on which the pre-characterizing part of
_Ql_aim_li_s_-l.n_a_sg_dﬁ_a_d_d_r_es.sEj_the_qu_eﬂion_qf_ob_taimng_ a_good seal between a bawl
and a lid. The bowl has a rim that engages a generally inverted U-shaped
channel at the perimeter of the lid. A sealing arrangemen{ has cut duts which
engage detents when the Jid engages to produce an audible click. The patent

does not address the question of venting or denesting.



S venting prevents internal /external pressure differentials that m ght
resist the proper seating and rempval of the lid. The '059 patent, 10 FEB 2004
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ring. Positive-draft flutes are spaced 15 periodically around the
circunference of the stacking ring to stabilize the stacking ring during
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an adjacently stacked |id cooperate to prevent nesting. The '509 patent,
however, does not provide a mechanismfor 20 preventing a vapor sea
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oriented_and _allows venting into and out of the container g
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structure that facilitates denesting when stacked with other lids. In
order to sinplify design and productiep; it is desirable to provide. a
lid in which the structure that 10 F E B 2004 WO 01/10730 PCT/ US00/ 21891
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hayi ng bbbhebmenﬁﬂﬁﬁeﬁ]mbgﬂﬂniveses and denestlng f eat ures di scussed
above. According to one aspect, the present invention relates toalid

for use with a bowl having a sidewall 15 terminating in arim The lid
i ncl udes a center panel andSHMMPpRY| PFeTHE SVYENAEONI p surrounding the

panel . The peri phgal ﬁ@ééﬂi‘glﬁwnbﬁénahamgéahlrﬂadé\Vﬁﬁted U-shaped
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denesting features discussed above.

According to one aspect, the present invention
relates to a 1lid for use with a bowl having a sidewall

15 terminating in a rim. The lid includes a center panel and a
peripheral sealing lip surrounding the panel. The
peripheral sealing lip has a generally inverted U-shaped
cross section so as to define a channel into which the bowl
rim fits. The lid also includes at least one ridge formed

20 between the panel and the peripheral sealing lip, the ridge
being in.terrupted by at least one gap. The ridge and the
periphexal sealing lip also at least partially overlap when
viewed in a direction substantially normal to the panel.
The ridge abuts the bowl rim when the lid is placed loosely

5 on the bowl.

According to another aspect, the present invention
relates to a 1lid for use with a bowl, having a sidewall -
terminating in a rim. The 1lid has a center panel and a
peripheral sealing lip surrounding the panel. The

30 peripheral sealing lip has a generally U-shaped cross
section defined by an inner wall, an outer wall, and an
annular web disposed between the inner wall and the outer
wall. The lid also features venting and denesting means
disposed between the panel and the inner wall for venting

3s the bowl when the lid is looseiy positioned on the
container, and for abutting a corresponding lid to impede
nesting when the lid is stacked upon the corresponding lid.
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ri m wherdistect i¢h i sulptoedi 41dos ebgrmail tte the panel. The ridge also
abuts the bowl rim when the 1id is placed loosely on the
bowl, and the vent opening defines an air passageway between
15 the bowl and ambient air when the lid rests loosely on the
bowl.
The brief summary has been provided so that the
nature of the invention may be generally understood.
However, this summary should not be construed to limit the
20 invention. The foregoing and 6ther objects, aspects,
features and advantages of the present invention will become
more apparent from the following detailed description of the
preferred embodiments taken in conjunction with the
accompanying drawings, in which like reference numbers have
25 been used for like or similar elements throughout the views.

"BRIEF DESCRIPTIbN_ OF THE DRAWINGS

Figure 1 is a perspective view of a disassembled

container including a bowl and a selectively detachable lid
30 in accordance with the present invention;

Figure 2 is a partial perspective view of a
disassembled container including a bowl and a selectively
detachable lid in accordance with the present invention;

Figure 3 is a bottom view of the container lid

35 shown in Figure:1; '

Figure 4A is a partial sectional view taken along

the line 4A-4A of Figure 1;



bowl , and the vent opening defines an air passageway between 151 0 REBE)
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Figure 3.s asp ttomview of the container Iid 35 shown in Figure 1;
Fi gure EKQQ§8 3 -al sectional view taken along the Iine 4A-4A of
Figure 1, WD 01/10730 -7 10 FE B 2004 PCT/US00/ 21891 Figure 4B is a

e & partial SEApTURDI oERERTSH AN on e AREEERRERO B iinths 1o e
| aosel y stacked aFigmgemantshows a preferred embodiment of a
container 10 that includes a bowl 12 and a seléctively
detachable 1id 14 formed in accordance with the present
invention. While the container 10 is illustrated generally
- as being round, the principles of the present invention
15 equally apply to containers of various shapes, such as oval,
rectangular, or square, for example.

As seen in Figures 1 and 2, the bowl 12 generally
includes a bottom 16 and a continuous sidewall 18 extending
up from the bottom 16 to define a bowl cavity 88. The top

20 of the sidewall 18 terminates in a substantially continuous
rim 20 which defines the mouth of the bowl. 1In the
preferred embodiment, the rim 20 is substantially L-shaped
in cross section and includes an annular flange 24, which
extends outwardly from the sidewall 18, and a skirt 2§,

5 which extends downwardly from the annular flange 24. It

should be noted that directional terms such as "down”, "above”

or ‘horizontal” are used herein to facilitate the
description, generally with reference to the orientation of
2 container resting --lid up-- on a horizontal surface, and
30 these terms should not be construed to limit the scope of
the invention.
As best illustrated in Figure 5, an annular nub
28, which is relatively rigid, may extend inwardly from the
upper portion of the sidewall 18. The nub 28 provides
s positive resistance as the 1id 14 is seated and unseated
from the bowl rim 20. To remove the lid 14 from the bowl
12, ridges 33 (discussed in more detail below) and a portion
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bow annular web 38 extending out from the inner wall 34, and an
outer leg 26 depending f£xrom the web 38. When the lid 14 is
secured to the bowl 12, with the bowl rim 20 (including,
15 optionally, the annular nub 28) within the lip 32 of the 1id
14, the inner surface of the sidewall 18 of the bowl 12
provides an interference fit with the inner wall 34 of the
lid 14. Hence, lip 32 of the lid 14 acts as a sealing
channel to receive the rim 20 of bowl 12.
20 As shown in Figures 1, 3, 4A and 4B, at a
transition between the panel 30 and the lip 32 of the 1id 14
is a series of discrete, elongated ridges 33 separated by a
plurality of gaps 31. The gaps 31 are also referred to as
vent openings, and their function will be described below.
25 : We prefer that the ridge/gap configuration depend
from a bead 80 extending from the underside ({or conversely,
depressed into the top) of the lid 14. While not necessary
to the performance of the ridge/gap configuration, the bead
80 provides strength and rigidity to the lid-14,
30 particﬁlarly as the lid 14 is flexed duxing seating on or
unseating from the bowl 12, Whether the gaps 31 are viewed
as depressions into the bead 80 or the ridges 33 are viewed
as protuberances from the bead 80 is not crucial, as long as
the ridges 33 are raised relative to the gaps 31.
35 The ridges 33 are configured to abut the rim 20 of
the bowl 12 when the 1id 14 rests loosely on the bowl 12.
The combination of the ridges 33 and vent openings 31



12, ridges 33 (discussed in nore detail below) and a portion WO 01MHQEB@4
-8 10 F PCT/ US00/ 21891 of an inner wall 34 nust ast
the rel aﬁ@gﬁ%?gl d nub 28. Thus, the nub 28 assists in ﬁ&ﬁgéﬁﬂ t he
engagenent between the Iid 14 and the bow 12. The Iid 14 generally

i ncludes a central panel 30 5 and a peg+pheral lip 32, extending fromthe
panel 30. When the lid 14 is secured to the bow 12, the panel 30 covers

t he bowﬁpraﬁddﬁﬁeﬂiqnﬂQDQﬁVQﬂningcﬁaatHHEeDfiosrwinﬁemtipnrinwﬁenof t he

bowl 12.+4g §E@Wﬁ4ﬂ¥§ é%?d3ﬁd6h uéﬁsoéAHngléﬁﬁﬁt;ghOJéhlfPO%z has a

generally 1 nverted Cross. s t I on es an rnner wall 34
ext endi n\éeuﬁ fr &9t W@q@e&mg deseth bwhubhillepoveringkemhiadgoout I2omthe -

I d 8 th
1a"e) SOy B e SR b T 1

optqona1¢9w the an%ﬁa%hQHB¥€§EIRﬁqrﬁmp@ﬁémﬁnb efridges 3P almtiae

v ey %rm@“ﬁ'ﬁiﬁﬁi hadlax FLARYL 20 sl % ?‘“‘m??[&eii”"e
it w e i nner 0 e i 0

acts as a‘seht ﬁ&s arﬁ’r’éﬂpotrc‘} rté"(?elxﬂééjt:h% PR r}ﬁ)l?ﬂ‘”]bo\/a Bnd Zes shown
:n Fi guhfﬁ@ntl olﬁeg'i?g&ndlﬂﬁ,reaﬁ:ea ard ;@Btslﬁa@éhéaﬁalﬁﬁﬁféﬁd&rpm 13% angl the
Ip 32 Q | IS a _series Q Iscre el qhgat es

seBar at ecf“%) the il 20 47 -6 - g&S’se :?Pnuliaerg%][ejds"‘gﬁ %4?@ }"regﬁ‘eerred to as

v erpt Opappigscahﬂld t bier rubn@Bi)an Wddoidi ke, i shiad dmi ana vEnt\el prefer

that the 18d9ghgaB ORIANGAL QL-ASRSIL, TUARARPURSQRe syl o from the

under si conver
problems discussed above.

When the container is closed, an interference fit

with the sidewall 18 of the bowl 12 occurs, on the inner wall

15 34 above the ridges 33. Thus, once the lid 14 is fully
seated on the bowl 12, the ridges 33 and vent openings 31 do
not provide any venting since they are disposed within the
bowl cavity 88. Hence, a container constructed according to
the present invention can provide venting when lid 14 rests

20 loosely on the bowl 12, and can provide an airtight seal
when the lid 14 is fully seated on the bowl 12.

Another advantage of the present invention is a
denesting and stacking feature. When viewed in a direction
substantially normal to the pahel 30, the ridges 33 and the

25 lip 32 of the 1id 14 at least partially overlap. This can
be accomplished by tapering inner wall 34 of the lip 32 (as
in the illustrated embodiment) and/or by projecting the
ridges 33. Thus, as shown in Figure 6, when two lids are
stacked, the ridges 33 of one lid rest on the lip 32 of the

30 1id below. The ridges 33 provide a contact surface that
helps prevent adjacently stacked lids from interfitting toco
closely and becoming jammed.

To further enhance the stacking and denesting
features of the present invention, the lip 32 may include an

35 annular shelf 35 disposed at or near the junctidn of the
inner wall 34 and the web 38, preferably at a top section of
the inner wall 34, as best seen in Figure 6. In the



depressed into the top) of the Iid 14. Wile not necessary to thd0FEB 2004

perfor he ridge/gap configuration, the bead 8o p ' trength
and ri gi it;ﬂpgkthe |id-14, 30 particularly as the lid 14-#é&ﬁ€@i%§"during
seating on or wunseating fromthe bow 12. Wether the gaps 31 are viewed
as depressions into the bead 80 or thgoridges 33 are viewed as
protuberances fromthe bead 80 is not crucial, as long as the ridges 33
are rai dddusimtiad embodinaraps e s%e]]?hewlﬂge}suaesaae garmdraiined to

abut th ri.m 2Q of when the lid 14 | oosely on the bow
1o ThERIRTRAL ERT T PTG SRR bl at s 31 1 0 FeB 2004
WO 01/ 1&13&19%1&&113]2]1@9]:»&@ af (mxai@lea, Ltthe]LB?ha'bf\tBﬂgcfceﬂIdJrhE &f our

i nventi on. e lid 14 is pl aced | oosel |aII re ved from
oVt S ity Sionide Yedivd, ¥ Fanmmt e P 8310 hown in
Fi gure &ha‘rhfejrld:g@st:lﬁémﬁ the rim20 of the 5 bow 12. Inthe preferred

enbodi nent, the rid 33 abut an ortion of _th nul ar fIa ge 24
and/ or the nub 28 Asg'l%é %or e 35 P 1Bfa36ﬁ taﬁ r1 and
the venl QPRJF Y %Jtm qlai"s alg atiﬁissla;ge\/\eueb%a@%n 3t.=heohfl @Lné41aad the

r|m20 e.g., the annular flange 24 and where 10 applicable, the nub

28). Acddr'diifyldesigned &ip pecriMedhy misiansd 3<¥ut0ﬁ rehet pEhegntldicher |

avoi dl n@mt heo&mxlmzl}orqmeerﬁ eSC WSS @G-caRgva g WisMhE heoCoRlsA RRr 1S
cl osed, an int rference fit t he S|dewall 18 of the bow 12 occurs,

oA he thfershgdf 515%&%@@1@?@% &glé’s 3FhufhyEhenELdERe 1Bid ¥i4e; s
Y o83 PR Dl 2 enlhaalass 33004 vk BROHEIPSs Ho do Nt

prOV|de any venting since they mnth
maintain the allgnment of adjagent lids 14, 14' while

preventing the lids from completely nesting.
When viewed from above or below, the shelf 35 can

15 be formed sc that an innermost edge 35c of the seat 35a
defines a smaller diameter (in the case of a circular 1id;
is closer to the center if the 1lid is non-circular) than
does the widest portion of ridges 33. In the illustrated
embodiment, the inner wall 34 just below the shelf 35 slants

20 away from center towards its outermost portion, which is
where the lid 14 forms an interference fit with the bowl 12
when the container is closed. The ridges 33 are preferably
approximately flush with or slightly recessed from the
outermost portion of the inner wall 34 so as not to

25 interfere with the above-noted interference fit. The
innermost edge 35c of the shelf 35 is radially inside the
ridges 33. As an alternative arrangement, the inner wall 34
may be substantially entirely vertical. In such an
arrangement, the ridges 33 can extend radially beyond the

30 inner wall 34 into the sealing channel formed by sealing lip
32. 1In either case, the ridges 33 can ride on the shelf 35
of a lid stacked below, achieving a denesting feature.

The interaction of the ridges 33 and the lip 32

allows lids to be stacked adjacently without sufficiently

as nesting to jam together. The resulting stack of lids can be
separated without undue effort.



bow cavity 88. Hence, a container constructed according to the]gglrl:erBewp4
i nvent i ow@emmesovi de venting when lid 14 rests 20 | oosel yp@q-n}sﬁgzﬁgw 12,
and can provide an airtight seal when the Iid 14 is fully seated on the

bow 12. Another advantage of the present invention is a denesting and
stacking feature. Wen viewed in a dirddction substantially normal to the

panel 30, the ridges 33 and the 25 |lip 32 of the |lid 14 at |east.

partially overlap. At ke “W%E%‘énﬁ@@ﬁéﬂ‘ew it eﬁi@’?%gaxﬂnéixwal | 34 of
the lip 3Adeas 33 Nafdiesist |éi§$ét?éx@@1£ﬁb9dé&ﬁﬁh)lyar§¥£ée@w&ﬁﬂ ﬁhe

ri dges % , as shown in Fig E when two lids are

ri dges W?‘Bb?%sacn rF%?Fe ¢% pthe ¥idpre smd |‘6EIE)%I‘€E\?I“FP&5H dges 33

provi deaa:cto:tﬁea(ﬁpécuiﬁgldﬁﬁﬁwn tiedmpsi r a¥entradjiacent | angteskege | i ds from
interfittin ‘%oo cl OSGl%IQ}d becomnm n ﬁgiammd To further_enhance the '

st acki ng s DrSYHELBLERENYERT IR idE $HRCKIDE 32 may
i ncl udepa:mvﬁ&da.nmﬂ'ca: esteairfl 35 thies phs@deatil ar ifeduddaa Jsmfgl@rritﬁgé he -

i nner || : ef er at,a top.sect nner
val | Bﬁaas%ﬁt%%en ﬂ\?}mﬁlﬁ% 6" I‘%P% h&e1b ?Eﬁ%ﬁ’(ﬁiﬁlﬁ m:%’rﬁ égigo
PCT/USOGEZ&&&&& A4 1dhest dd emhodi ehso tbptalbiel fmadty | el v

gener al Ly 5 Qi At allh d%f,s[ agaerctga %@sﬁjngi ggu lllit?%f ‘fgrgter natively,
by way o exarer] t el ]%Q: gradual Ty sl opi ng- groove, a -
pai®t i al o@;ﬁmmgs Gl | y shaped 5 channel, or the like. As shovvn in Figure
6, which is a par tsladll%%qty O%ecn."fleé’vﬁmélti@léh@c@%d tll'!ed es ?é:%%é:?e‘ﬁ the

shelf 35" of one .lid .14" is "designed to receive the r|
ot her | F@ntainer lid are not critical as long as the above-

discussed principles are applied. By way of example, the
illustrated shelf 35 includes a seat 35a having a depth of
15 approximately 0.040 inches (1.016 mm), and a wall 35b having
a height of about 0.066 inches (1.676 mm). The edge 35c of
the seat 35a defines a circle having a diameter of about
5.083 inches (12.91 cm). The outermost portion of the inner
wall 34 defines a circle having a diameter of approximately
20 5.123 inches (13.012 cm). The ridges 33 are recessed by
about 0.005 inches (0.127 om) from the outermost portion of
the inner wall 34. Therefore, when properly stacked and
aligned, the ridges 33 of one lid will overlap the seat 35a
of an adjacent lid by approximately 0.015 inches (0.381 mm).
25 The ridges 33 also project about 0.025 inches (0.635 mm)
above the gaps 31. One way to achieve this effect is to
provide the ridges and gaps with different radii of
curvature. For example, the radii Rl and R2 of the ridge 33
and gap 31, respectively, {see Figure 4A) can be about 0.048
30 (1.219 mm) and 0.117 inches (2.972 mm), respectively.
Finally, it is noted that the circumferential length of each
ridge 33 is about 2.37 inches (6.02 cm), with each gap 31
having a circumferential length of about 0.25 inches (0.635
cm} .
3s The 1lid of the present invention provides
significant advantages over conventional lids, both in
venting and denesting. For example, a 14 oz. container



14. Conversely, the ridges 33 are sized so as to rest on 10 the shgFEB 3
of the adjacent lid. Thus, the ridges 33 ride on the shelf. 35 of the '
adj acentWORHI072% . which helps to maintain the alignment KO 1 ds
14, 14" while preventing the lids fromconpletely nesting. Wen viewed
from above or below, the shelf 35 can.y35 be fornmed so that an innernost
edge 35c of the seat 35a defines a snmaller dianeter (in the case of a

circul a@rr%:lg)'a/iﬂ' £ PS8’ atBokhe reeMcetHd MR d-idbddr 11994 Cériiset addntt han
does the st portion of ridges 33. .In the iJlustrated ., enbodiment, the

i nner welfl the [RERSHRY WY ABTIRE! Wass SURIRFSH oy FFOMRERM " t dhr ds
1S oul GIRe! DURLDD. aibiial oF vehese (diongll £ davew dire itmrdrerdnee
] en the container is ¢lased. The ridges. 33 are
pref er abhe Camhremt eV??fPE?ﬁ’ Ruis ﬁ%lqoé‘?ﬁaﬁpﬁrecvé’sr@éaﬂ?g?rﬁ he
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ve-noted interference fit. e innernost 35 1 f 35
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e ridges can exten adj ahly . ' 14 into the
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can ri ddwdthche shifgespaaps)ati aeseadk adphdmpdodg Hivaaf dfest i ng
{0 ur e The LT ki g0v0L { Rl 809 5223 drkey) sty Fhe alivateeiveds 10
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Accordingly, the présent invention utilizes a
éingle structure (e.g., the ridges 33 separated by'the.vent

15 openings 31) to facilitate both venting a container having a
loosely seated lid and aligning and denesting a plurality of
stacked lids. Hence, significant cost savings and an
efficient container design can be achieved using the
principles of the present invention.

20 As an optional feature, the underside of bottom 16
may include an annular projection, or alternatively, a
circular indentation. The panel 30 could include a
complementary circular (or part-circular) raised area 90, as
shown in Figure 1. The raised area 90 nests within the

25 circular indentation or the annular projection of the bottom
16 of a bowl stacked above. In this manner, sealed
containers can be stacked one on top of another. Of course,
the raised area 90 and indentation or projection can be
shaped differently, but it is preferred that at least the

30 indentation or projection be generally circular to permit
stacking regardless of orientation. These nesting features
can alsoc be reversed, with the raised area being on the
bottom of the bowl 12 instead of on the top of the 1lid 14.

As another optional feature, the lid 14 may

35 include a rigid tab member 40 extending outwardly from the
outer wall 36 of lip 32. The tab member 40 can be
substantially triangular and includes a plurality of



In the illustrated enbodi ment, thére are six ridges 33 and six 10FEB 25y
substantially equally spaced vent openings 31. The nunber and size of the
ri dges and vent openings, and the spacing between themis not critical,
and can be 5 varied as long as there is sufficient venting and stacking
provi ded. For exanple, the lid could include a single ridge 33
Interrupted by as few as one vent openidp31. As will be appreciated, the
lid 14 could also contain nany nore than six smaller ridges 33, separated

by a plurality of. vent:y i RgsiAlzeSind arigidipgchrhdc theRahy ons of
L (it

the illustFat id are not critical as_lLop the @hove-
discusseddwﬂdﬁdqﬂ&heeunaﬁﬁﬁﬁie%ﬁ'B?pﬂéﬁmﬁfnﬁgéﬁﬁég%'?%8ﬁ§fllustrateg

shel f 35 incl udes se hA0ragdept.h dfhdsadppnorgesteldimR®IONS
i nches (1."1?1'63%4,@ %%qgah%/asﬁ%%bghﬁv? a hei ght, of .apayt .3.066 inches
(1. 676 mMMandTHeddgee85af of CoMea3BET & i%hes®a circle having a

di anet er of abo].é%q ;083 gncﬁ§.§eﬁ@2A9,ia1qraatin Woser AL 0¥ortI®dHn of the
.S. Cent
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Ther ef or e, 25t Pt operTy stacked and __al i neﬁ1 {pe £hdgeee33 of one lid
will over llerete teeerBBERtef BY 58'5&§ﬁéﬁju by approxi_mafely .0.01 :
inches (0.381 nmm). 2§ The &i dgrsoR3 palast imej et vVaBBbUP é%zf?“i%h“e‘éc 0%635
nr) above the gaps 31. One .1 hi, gV, j hbeet aios deo parodvadeyt he
ri dges andajapREWPER ‘éi?f?%r@ﬁ?ﬁgg %%oft%egugrz\t/%fﬂge. 4

Qr,.examl.e r adi
Rl and R2 4 hensi destasneandigep . 3tradspeRepvER§, eééeﬁﬁqﬁﬂ%aé£§ can

e
be about 0.7048 30 (1.2 o) Qellhd Nediesoh2n8éd2 nie walspeotberl §0
Final ly, itemReRotld t%§¥sth8gggpbﬁhferential_IengEh gf<%%ﬁked St is
is a likely location for the container to De '

preferred that at least one of the gaps 31 be aligned with
15 the tab member 40. |
‘ As will be appreciated, the containers of the
présent invention can be economically thermo-formed or

molded by any well-known technique from any one of a number .

of known thermoplastic resins including, but not limited to,

20 polyamides, polyacrylics, polyarylates, polycarbonates,-
polyesters, polyetherimides, polyetherketonés, polyolefins,
polyphehylenes, polyvinylchlorides, and various styrene and
liquid crystal pelymers, among others. .

Although specific, preferred embodiments of the

25 present invention have been described in detail, it will be

understood that this description is merely for purposes of

illustration. Various modifications: of and equivalent
to the disclosed aspects of the

structure corresponding :
- in addition to those described above,

preferred embodiments, .
30 may be made by those skilled in the art stil '
the invention as defined in the following claims.. For example, those
11 in the art will appreciate that certain
shape and number of the protrusions
ious portions of the

1 within the scope of

of ordinary ski
variations in the size,
and the arrangement and material of var

as disclosed container lid may be made,



ridge 33 is about 2.37 inches (6.02 cn), with each gap 31 having &0 FEB 2004
circunferential length of about 0.25 inches (0.635 cm. 35 The |id of the
present invention provides significant advantages over conventional |ids,
both in venting and denesting. For exanple, a 14 oz. contai ner 10FEB2004
WO 01/10730 PCT/ USOQQO 21591 -12 enploying a lid according to the
above-descri bed enbodi nent of the present invention was subjected to a
venting test, in which a small anount'&g'mater (enough to cover the
bottom of the container) was placed in the container with the lid s
partially opened (i.e., cracked open). The container was m crowaved on
high for two. mnutes and then permtted to cool for one mnute in the

m crowave. The test was severe, causing containers enploying conparative
sanple lids (without ridges/gaps) to reseal and inplode in each of 20 10
test runs. However, the cont giessrERRD) WPl QB LIMentive |id did not
reseal or sustain any damage in_any of ,33 test, ,ru or di Vonl he
present i nvention umﬂd:&ﬂ???v%ﬁrﬁﬁ%tngﬁEtB?etpg.gi?séﬁg ??ggggyss

separ at ed bg tE) ev%%ltr =N %mcggiohg,fpattﬁtaﬂer@m h‘aﬁé_npﬁﬁéuﬁe‘i

cont ai nerSHAGF g a” loosely seated Iid ana liedni ng.and degesiihoe a
pluralityfebd statkéaddnsiswhighcaresthfP Eanf‘ 2ost savi ngs and an

ef ficient_ contaings d%};&%ﬁaﬁh@ec@ﬁbhened wsi dgsthsedptiondirgiddtafret he
present iBVEREI"on. B an_ optional feature ,the undersi#dokopottom 16
may i ncl udendd imgn@ &lyrad}EeY i 9h, SBF aifgﬁngpl vel’y, a circular
indﬁptatigﬂipxﬁ%thﬁ?En§9r5@@ld thel bdd also provides, selectively,

vented coverage or airtight sealing of the container.



conplementary circular (or part-circular) raised area 90, as shown in
Figure 1. The raised area 90 nests within the .25 circular indentp)fpp? M
t he annul ar projection of the bottom 16 of a bow stacked above. In this
manner, sealed containers can be stacked one on top of another. O
course, the raised area 90 and indentdation or projection can be shaped
differently, but it is preferred that at |east the 30 indentation or
projection be generally circular to permt stacking regardl ess of
orientation. These nesting features can also be reversed, with the*

rai sed area being on the bottomof the bow 12 instead of on the top of
the lid 14. As another optional feature, the lid 14 may. 35 include a
rigid tab nmenber 40 extending outwardly fromthe outer wall 36 of lip 32.
The tab nenber 40 can be substantially triangular and includes a
pIurthhy m1OFEB2004 13 upstanding ribs 46 to maximze its rigidity and
t hereby ™ én Yance the transfer of separation forces fromthe tab nenber 40
to the sealing region. The advantages, . di nensi ons and features of a
contai ner having a tab menpgg fange widestowbeditga BderalbFERARg M F ORYi on
Nos. 097104, 739, 09/104, 743 and 09/ 104,508, each filed on June 25, 1998,
and aSS|3ned to the assignee of this application, and each is hereby

i ncor posaa bdcﬁy’%féﬂrence inits entirety-. it is a comopn practice to
vent a lid with such a 10 tab nenber 40 by pulling on the tab nenber 40
to partiallyacepenphind; container (i.e., crack open the lid) at the tab
menber 40. Thus, because the region near the tab nenber 40Q 1is

| ocation for y}gg%g‘gﬁ ﬂaﬁﬁg }f@%uh@ur\lﬁig sxild pariel; wid perheral seplng AP }EE’"’\geaast

one of the gaps aligned with

inverted U- shaped cross section 50 25 10 deﬁnc a channel into which the nm hts;

generally i

and
4t Jeast one ridge formed between said panel and said periphera) sealing Jip, said:

nd gé being inlen'upled by-at jeast one gap, wherein said ridge and said peripheral seal:ng

Jip at least partially ovcrlap when vrewed in a ‘direction subslamially normal 1o said panel,

and said ridge abuts the im of the bow] when said 1id is placed Joosely on ihe bowl, and

said at least one gap defines an air passageway between the rim of the bow] and said ity

when saia Jid rests loosely on the bowl such'that the' channel is substantially aligned with

the im of the bowl.

2 A lid according 1o claim 1, wherein said peripheral sealing lip further comprises 3

seat surrounded by a generally upstanding wall, }vhcrein when said 1id is stacked upon a

second such lid, said at Jeast one ridge rests vpon said seat of said second hd.

3 A-lid according to claim 2, wherein said peripheral sealing lip further comprises an -

inwardly extending shelf, and said seat is disposed on said shelf.



as the tab nenber 40. As will be appreciated, the containers of trﬁ B 00

present invention can be economcally therno-formed or nol ded by rﬁ;ﬁ 2004

wel | - known techni que fromany one of a nunber. of known thernoplastic

resins including, but not limted to, -180 pol yam des, pol yacrylics,

pol yaryl at es, pol ycarbonates, polyesters, polyetherim des,

pol yet her ket ones, polyolefins, polyphehyl enes, polyvinyl chlorides, and
various styrene and |iquid crystal polyners, . anpn - es Alet hough

- specific, preferred, ghod 16 chfimtlhevhepan ﬁP@ggﬁf’V%{%’gﬁﬁéon have been

descrd.-bed in detail’ it Will be understood that this deza%)i.p%i-gﬁdi S

merely for purposes of _ill ustgagt.‘;rglaistﬁliﬂﬂéd)wbsmmlhi@’é{‘b’ ut 3¢ lid,

equi V@beﬂa&edﬂi}? mq:lunb%’cﬂfr%’é%ﬁmﬂ ng to the disclosed aspecs of the

preferred embodi ments, in addition to thowéfgeeﬁpéénhﬁéiriﬁbm;bm’(b%y be.

rade ;ﬁ’ é%%soef’saﬁ%dpk@dﬁhﬂ 4 teepeshve B PPY251THin the scope of the invention

as de 41 I'n the. ‘followng clains. For exanple, those of ordinary skill

inthe art wll apprec] teechdval. N variations in the size, shape and

nurrbesaidﬂ!d‘ﬁbc’bf’%gBﬂgf%‘%}sﬁsggght he arrangement and naterial of various

portions of the 35 disclosed container |id may be nade% 10 FEB 2004 14

| NDUSTRI AL APPLI CABI LI TY The i nproved contai ner of the present dl nventi on

is suitable for nmany applications,.partic R o eaduciedid §2p6d

cont ai yier s mgf&cafﬁnémemﬁed,wwaﬂé BF‘ﬁcqﬁwg%%]\)gﬁﬁovens. The 1id of the

contaimer is designed to facilitate handling a plurality of such lids

that are_ st cggld f]g)er :.0 shipnment or storage. The lid al so provides,

sel ectif gbpyt U- SREEE coverage or airtight sealing of the container.

n said ridges have a different radius-of cursature

6. - A 1daccording 10 claim 4, wherei

ject i t 0.025 inches.
than that of said gaps, With said ridges projecting above said gaps by about )

y 1 Se.ﬁon Of -
- 1 -



10 FEB 2004 -15 W Caim ] . Alid for use with a bow having a sjidewall
termnating inarim saidlid conprising: a center panel; a perﬂdh55%9%4
sealing Tip surrounding said panel, saijg_peripheral -sealing |ip having a
generally inverted U shaped cross section so as to define a channel into
which the rimfits; and at |east one ridge formed between said panel -and
sai d peripheral sealing lip, said ridge being interrupted by-at |east one

gap, wherein said ridge and said peripheral sealing lip at |east
partially overlap when viewed in a direction substantially normal to said
panel, and said ridge abuts the rimof the bowl when said lid is placed

| oosely on the bow, and said at |east one gap defines an air passageway
between the rimof the bow and said lice when said |id rests |oosely an
the bowl such that the channel is substantially aligned with the rim of
the bowl. 2. Alid according to claim11, wherein said peripheral sealing
lip further conprises a seal surrounded by a generally upstanding wall,
wherein when said lid is stacked upon a second such lid, said at | east
one ridge rests upon said seat, of said.second lid. 3. Alid according to
clai m 2% wherein said peri%ﬁ_&‘?t&“egé%ﬂ‘?%"ﬂ'i p further conprises an
inwardly extendi.ng shelf, and said seat is disposed on said shelf. 10 F E
B 2004 -16 4abawlikviagecidiwal teoniopginia nh#idein a plurality of said
ridges are separated by a plurality of said gaps and are distributed
substanti al | y jpyesdYiddhedtingai d |id, and each of said gaps defines a
respective air passageway between the rimof the bowl and said |lid when
said lid res | o he bow. 5. Alid according to claim4,
wherein the gﬁrcu%@%%é% gél’length of each of said gaps is about 0.25

|d:’1 ](c: P 2? én'? ' r.é(i{i- g ?9?5&%{3 %rgﬁiéagnglli%ismngﬁn mge 154 ga.nseﬁisgidrpie%%ﬁérapgz\éﬁnfli;?
having a 'gener:i]]y—U—shapi:d cross section defined by z.m‘ iner wall, an outer wall, and an
annular web disposed between said inner wal¥ and said outer wall, the inner wall, the outer
wall, and the amnular web defining 4 channel into which the rim fits; and
(n) ve:ixting and denesting means disposed between said panel and said inner
wal} for venting said container when said lid is looscly positioned on the bow] such that the
channe) .is substa::lialjy aligned with the rim of the bowl, and’ for abutiing a corresponding

l'id to impede nesiing when said lid is stacked upon the corresponding 1id.

9. A container according io claim 8, wherein said venting and denesting means defines
al least one air passageway between the bow] and lid when said id rests Joosely on the

bowl.



than that of said gaps, with said ridges projecting above said gaps by
about 0.025 inches. 7. Alid accoridng to claim1l, wherein the genefgFEy 70p
inverted U shaped cross section of sal® peripheral sealing |ip includes
an outer wall fromwhich a rigid tab nenber extends. 10 F E B 2004 -17 8.
A contai ner conprising: a bow having a sidewall I %, B@inie}Fedn® @ rim and
a lid, said,lid gl dedbyding foidaien &,Mh%?lnﬁ%]ﬂé'\f?ﬁ"tgiah% dazhper'l‘lg’pheral seal i ng
lip su]r ouné"l ng sald panel, said peripheral sealing |lip having a generally
U-shaped cross section.defi He)Y, ed BRericavabhs g2 outer wall, and an
annul.aEOmmbSCdiaé}féé'e%P%‘?%kﬂqgg?d iinner' wal | and said outer wall, the
inner wall, the outer wall, and the annular web defining a channel into
which the rimfits; and (iii) venting and denesting neans di sposed between
said panel and said inner wall for venting _sajd cont.ai Bargteld |id
is | Ooﬁ? y positigned Qpshheo Seish 18uekerem|2 yrafify el s 11;?6{}#2% a}l’{s%. , )
subst anti al I&yc%ﬁlgned Wth the rimof the bow, and fbor a@létéitji ng a
corresponding lid to inpede nesting wheenanstlisevendyiobowtsa - upon the
cor r espyprdilerglity @{sag?gwse@ﬁtﬂg ﬁg{rdbgccor ding to claim8, wherein said
venting and denesling neans defines at |least one air passageway between
the bow and lid when said 1id rests |oosely on the bow. -18 10. ' A
cont ai ner according. to claim8,wherein said ventin NgshE@F neans
conpri Zlezs- at , |.888kne Recdrifigas dhaam hls\whﬁ{egﬂhﬁﬁ{f@&“%g}g‘é‘?pgg st one gap. 11.
A cont diher. accorcﬂ ng to claim 10, wherein a plurality of said ridges are
separated by a pluralidt: said gaps and are distributed substantially
evenl y SaBlogAPSd% quﬁlloi.g.%fgés',& cont ai ner according to claim 11, wherein the
circunferential length of each of said gaps is about 0.25 inches.

ey )  divs of
13 ' ‘A container according 1o clatim 11, wherein said ndges have a d)_ff_crenl T :.us O

. ' ' iecti i about 0 025
" curvature than that of said gaps, with said ridges projecung above said gaps'by

inches.

n 52 ) ing i 1 fines
14 A container according 10 claim 8, wherein said peripheral sealing lip further defin

means of an adjacently stacked -

receiving means for receiving sajd venting and denesting

hd.

in 532} v mprises a seat
15 A container according 1o claim 14, wherein said receiving means comp

' V - - - - nd.
surrounded Ey a generally ups tanding wall, wherein when said }id is stecked upon 3 S€¢0

“ T i ] SIECOTld 1id.
L]

in s2) 1) compr(5es
16 A conlainer according to claim 15, wherein s2id recenving means further pry

an inward]y extending shelf, and said seal is disposed on said shell.



13. A container according to claim11l, wherein said ridges have a
different radius of 10 FEB 2004 curvatﬂge than that of said gaps, WtF&B 2004
said ridges projecting above said gaps$'ty about 0 025 inches. 14. A

contai ner according to claim8, wherein said peripheral sealing lip
further defines receiving Means for receiving said vent}ng”@% denesti ng
reans o an ac) agcerlotcaling edais, Whuaaneaimerbeelaina t U m 1,

wher ei 'sar&‘rece|V|ng means conprises a stnt  surrounded by a generally
upst andi ng-wal | , wherein when said.lid._i d upon a second such lid,
said vemﬁmﬁgﬁahdgmd@h€§FWHﬁeﬁ%ﬁﬁggpggﬁghﬁ%gﬁaggfd seat of said second Iid.
16. A container according to claim15, wherein said receiving neans
further Conprises an inwardly extending shelf, and said seat is disposed
on said shelf. -19 IT A container according to claim8, wherein said

peri pheral sealing |i : ' ises a rigid tab nmenber extending from
said odBer wall. 10 ﬁggggé3gg%gﬁ£?§%%tainer conprising: a bow, having a
sidewal | termnating in a ri and . a .sel ectiyvely detachable lid, said lid
i ncl udi ng: (dydﬂLbﬁﬁﬂéﬁsﬁgﬁﬁ1VETWPT"§'§er|pheral sealing lip surrounding
sai d panel, said peripheral sealing dip having a generally inverted
U-shaped cr ossea@piiyodeiahabls ltdpsaidhe sclidiRSiannel into which said bow rim
fits; and (iii) at least one ridge formed between said panel and said

peri pheral sg. 'i”%‘EEQW1an§9id ridge being interrupted by at |east one
vent openingf wherern sgid ridge and said peripheral sealing lip at |east

partially overlap when, viewed in ' ORa phvs tsafd pedphyral padinallivt o sai d
pane], and whABr ei r2 REAIPHERA aﬁi%"ﬁgat%ggb‘érﬁfe?ﬂoovﬂ ﬁri m when said lid is placed

| oosely on said bow, and wherein said vent openi defddRepinddwaich
passagauaindegueesily wenehl)-Sapedaiptsait U ¥ a\ﬁﬁgnﬁe}gﬂ? dlid rests |oosely on

the bowl such-that the channel is substantially aligned with the bow
FIM caid bowl rim fits; and

(i)  at least one ridge formed between said pane) and said peripheral sealing lip.

said ridge being interrupled by 2t Jeast one vent opening, wherein said ndge and sald'

peripheral sealing lip al Jeast parﬁally overlap when viewed in 3 direction substantially

. normal 10 said panel, and wherein said ridge abuts the bowl rim when said }id is placed

| i i ] the
loosely on said bow), and wherein said vent opening defines an ¥ passageway between th

bow! and ambient air when said )id rests Joosely on the bow! such that the channel Is

substantially 2ligned with the how! rim.

19 A container according 1o claim 18, wherein said peripheral sealing lip furlh_er

comprises a seal surrounded by 2 generally upstanding wall, wherein when said lid is

stacked upon a second such lid, said a Jeast one ridge resls upon said seat of said second

hd.



19. A container according to claim 18, wherein said peripheral se?biﬁ% 2 ﬁ p
further conprises a seat surrounded bpg-a generally upstandi ng wal'V, 004
wherein when said lid is stacked upon a second such lid., said at |east
one ridge rests upon said seat of said second I|id. -20 20. A contai ner
according to claim19, wherein. sajd per; I alsni Ol tddlng lip fiabarher

Conpr i29es amcbmmdhwﬂéﬁmér‘@ﬁﬁd“zh’ew ?re@%%%sp?iﬂg seal is dlpsposed on said
shel f: .10 FEB 2004 21. A container according to c] am%}”l%fl \herein a

pl ur al iﬁ}{) ﬁfe sl 4, 1 asGerify Selfpamat @i scbysaiPRER%PT 18 Bt sai d vent

openi ﬁﬁ TR &re di stributed substanti ally evenly about said lid. 22. A
contai ner according to claim?21, wherein the circunferential |ength of
each of said vent openings is about 0.25 inches. 23. A container
according to claim 21, wherein said ridges ha -5 586 &re kéyhirated
curvatare thajpntdvdr aotorsmigdowian SpRhers ?p&f%{ﬁy.gggdd&ri gges p?%j!recti ng
above saird vent openings by about 0.025 igcgfstﬁ. e?? ogg&ilr}g{d \ﬂpcordi ng
to claiml Q1 ekin JellCoanaisahl yrd disioboied sehsiHuFey “Cr' section of

sai d gﬁgﬁﬁlﬁ? seal i ng I;ﬁ? includes an outer wall fromwhich a rigid tab
menber extends. 25. A lid according to claim7, wherein the rigid tab
menber is aligned with at | east one of the at | east one gap. 26 A

cont ai ner according to cl.aim 17, erein the.rigirg halengrbeeachefal i gned
With t4E ven éorgainechaterdng torgjaiffean Svhesm Eh& C&'{'):H algrr?er according to claim
24, wherein the rigid tab nenber is aligned with at [east one of the at

| east gpe Yen|,RARIAEsout 0.25 inches.

23, A container according to claim 21, wherein said ridges have a different radivs

; i id ri jecty id vent
curvature than that of said vent openings, with said ridges projecting above sa

openings by about 0.025 inches.

24 A conlainer according to claim 18, wherein the generally inverted U-shaped cress

section of said peripheral sealing lip includes an outer wal] from which a rigid tzb member

extends.
25. ~ Alid according to claim 7, wherein the ngid tab member is

aligxaed with at least one of the at Jeast one gap.

jé. A comain_ci' according to claim 17, wherein the rigid tab

-member is aligned with the venting and denesting means.

27. A container according 1o claim 24, wherein the rigid tab

mermber is aligred with at least one of the at least one vent opening.



