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DENESTI NG FEATURES BACKGROUND OF THE I NVENTION 1. Field of Invention
The preselP 4%t i on generally relates to a lid for a coRFHUT&Y218Mat is
useful in storing or transporting itens such as food, and nore
particularly, to a selectively detachable container |id having unique
venting and denesting features, and a contai ner enploying the sane. 15 2.
Description of the Related Art Cont ai neks generally have a lid selectively
det achable froma bow and are commonly designed to provide a variety of
features, including being reugsatiziNER SpOs atNEL.UDINGr owavabl e, and the

li kes Generally, these typrRSING Z8DcDEN@ISTENS FHEADURESe rel atively low in
cost and easy to use. Depending on their intended use, the containers
shoul d be capable of w tBACKHEROINIUeH TEE | BIVERMNALPE | ons as those
presented by a freezer, mcrowave, dishwasher and the |ike. One problem
associ ated with a &Mmﬂﬁu¢ﬁnﬁﬂven950ﬂ1cromavable container stenms fromthe

rapif tenperature ﬂt@%@&séﬁ@tm\ffeﬂy%ne@éﬁé@alIperépatagneb AUt gbe
permtted to vent during nlcromaV|n$ dfe to the hig ressures.that arise
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m cr owavi ver IS aI esirable to kee b
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t he nicro&awmuréimeanﬁnﬁnnomn&mm¢neemBl®E1n9nbhe saeelid and place it

| oosely over the 35an Alnaty bowl 50 kbak-aiasad steam can escape during

m crowavi ng. Anot her ractice is to only artlallg renove the |id
(i.e., "crack open"CQIrfeaJrIFQiI)S e ERhbEghAYe %nlydpa?%% ivRéYlid fromthe

bow . Thig oM S ardhla Besagedoaly wbenenipedtsdghea beeprdi;sesgaged
frOmtheavariety 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 lid 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 1id from the bowl. This creates an air
passage only where the lid has been disengaged from the

40 bowl. Both of these practices generally permit sufficient



40 bow . Both of these practices generally permt sufficient WO 01/10730
PCT/ US00/ 21891 -2 air and steamto vent during nlcromaV|n% because the

i ncreasedVPrf8d%iPe within the container will tend to force PIASWEHGi ner
open, increasing any space between the lid and the bow . However, once
m crowaving is conplete, the steam5 w14 cool and the pressure in the
container will drop significantly. Because the pressure differential no
| onger  teeindsaridd sopem tthe camt adlweing thecabeyeingt bdcresei fige practices
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cou u |rraey|rrpoe not ner roplemresults rrom e fact that en
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shi prment or tq{a %%. aceﬁén?éggegftgﬂ %ﬁggge aggegegglb terl ocked when
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t hey nestt s ta ver TCul b ot mani especially
by 20 autmprmtteicdmmiittes dao @O@r@@U@LtoﬁUffh@lemheaérha@evﬁéénbﬁ&ﬁy

attenpts ji 4 hg,ard, @alﬁéPVta &%@éﬁéé‘@éSféPﬁ%hé%E%S%%u!%”H‘r&@ apd/ or

st acki ng ~concerns. exa Pat ent . Qe
pat &ht ") T@Edvm@%eme@ﬁﬁltll’%dag%%‘(%'b?@ }e:dpthep%waééa&l?@ o1 stedn

rever sel ys apgsee, rwmgcladd:@ﬁeﬂ@rmathap@@tg@mobeawaua the lpdewedt stacked
cups fromnesting too tightly,

rovided_at the
to accomvfite the’#HotYBnrof r?ﬁ%fFinﬁn%ft 58?2 eht Tcup %%dePﬁéQ% g
i ncl udes &naﬂ¢w&ﬂdtw1tnmameﬁgeimphpéd protuberances separated by spaces
that act 30 as air YoOIScPelyBeNeAdLaceNtsCHPSm PnB! BUBAL chAe Guas T+ om

suctioning to one an e addressing concerns regarding stacked
cupss thesussicpniviinee 1889 pueehbersonbormedit BBEY E¥P1SRALKI RGVEi ds, and

it does rE%mﬁ%@%§ﬁ§af§etop 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 reversely-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
regarding 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 lid with a



venting concerns di scussed above. 35 U. S. Patent No. 3,362,565 (the " 565

pat ent" %%‘IQ )ygé‘gr mck entitled "Container Lid", provides @C‘Thﬁoﬂ)éltsb"l a WO
01/ 10730 } /21891 -3 sidewall, which has a sealing bead near its

base and a shoulder near its top. The sealing bead seal s agai nst an
i nternal shoul der provided in a contaih&f. V%en the lids are stacked, the
seal ing bead rests on the shoul de ow,__Not ches Lare

i nterm t tEHTWA I s posEd dbdTit 2 aﬁea%b?%rgﬁga Bﬁ%?y %? PRE®s 84 Ry bead.
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the Ontaiﬂ?rbef)(%? d%@@éheed9£55§nteem§@egﬁtm9t eesﬁeebungbeeecehns when
the Tid is loosely seated on or only parti al SFBermve om a__ contai ner.

15 U. S. Pty perisheny, e%zt](leheealseﬁ Bseént "fhege ﬁPFE &FaPdCVéfifi t | ed
"Cbntalnei-veﬂﬁE%gK§§s§a§éa§klﬂgrbugg inchogaeésagenetatedr1b|d to

facilitate s ration, of stacked a

seri es ofse‘_i‘]ré)‘gr??flbtt?bln%rZ?%nd?gﬁgggdwpﬁ%{oga % % g’fagggphggrslgﬁgeto 20

prevent the émfﬁi¢n@msut®|ﬁhengthe andadpusedt by stécﬁeatﬁrd corsthg
ngnlcal BEP Q%Véﬁflokbme¥ﬁésetHStcﬁég Q@&gwtvehkkﬁ ¥Begoesenot

address the vent hat arise when t lid is oosely seated on
or only phxd|@a$yb¢@mnﬁe51Yfﬁ@ﬁf?ﬁeoeoﬁbﬁlﬁ@Pta2BeAnoPH§r dgppféach was

taken in Ls$.Fatent QQove3n§§8d78énéihg cofiB6rpat enkh) the Biigl iie, entitled
"Container and Ventin Closure Flézgg A ta ered wall with a shelf

at its topPpToLyde’ated SPhacki AY ﬁlB?ﬁ r%WﬁVF FFS@ 8r beads across
the interioncsunéace of a container 30 sealing channel perntt t he venting

of gases from a capped contai ner. If suffici i t rnaI S ure
dengops t he & .5. Patent No. , 589,552 ?t%e 2 2 pate % ?

Fitzgerald, entitled “Container”, includes a stacking ring on
top of a container lid 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 lid
or the mechanical capping device. However, the ‘552 patent
likewise does not address the venting problems that arise
when the 1id is loosely seated on or only partially removed
from the container.

25 Another approach was 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. 1If sufficient internal pressure develops, the
gases can freely escape. The ‘786 patent also does not
address venting of a loosely-seated or partially-removed
lid.

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

Olsen et al., entitled “Seal With Automatic Release’,



gases can freely escape. The 786 patent also does not address venting of
a | oosely-seated or partially-renoved lid. 35 U S. Patent No. 5. 147 059

(the " 0o¥OMERP"Y to Qsen et al., entitled "Seal Wth RGTSIREYFEN

Rel ease”, WD 01/10730 PCT/ US00/ 21891 -4 provides a series of vent-defining
prot uberances on the inner surface of-4 vertical, outer sealing portion of
a lid. The protuberances engage a container rimto permt venting when
the |lid isrdvieked \a peacess orf thentcote Bimeng ThetBberanrag pretvéats

i nternal /.ext S [ [ h i ght k e proper
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to 10 Rusfht tale .1@0tid | Bsbady o1 s &t aski fle Cupntihdnerpr ovhdes a |id
havi ng an annul ar trough with an &%?r vvaljr. The u?%e&. ?ortiNgn 9f t he
out 61 walVieTHad % RIRFIC St t e 3 blleF - Pov et oR* SBFUF Re 80 &F SRaI P Ps

negat i velghsad apieshtantk sestv eshaspros¢ ackeaging ngndPosinbived- dfathef Lates are
spaced 15 peri,odically around the circunference of the stacking ring to
stabilize Tkp}}?e QP AcRPREMFi NGOGV PRy EREFTHFoPANITSSE S%g}%gg@ C%w st acki ng
ring of qpedddiand tde. shelf of an adjacently stacked |lid cooperate to
prevent nesting. The ~509 patent, however, does ngt grovi de a nechani sm

for 20 preventing dyvaporatent ¥etweenh eoPréspsndPAg PRESRAD How . U.S.
Pat ent 753,365 (the. . 365 patent)..t0, . , i Ui d W th
Renﬁ%ab:\%“‘l%h"e,t ptovi aeerét%tt]r?cg d\?rﬁ%l Oltén s%a‘-’lcce}?ﬁﬁi\?& rFS Léﬁ@duy(g% q,s?"ld Swal |, at
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| ower end af. the r vz st ac I dyndhehe36a,Rat 8AL+ 1dges not
at t enpt {boogelrgeﬁdyof@%aogéeggﬁ%?%r%%%e% %ﬁg%ﬁésga abgve. wV\ha? islneeded
in the aref ithe @omai 11ig pe@atively 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 1id and the shelf of an

adjacently stacked 1id 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 lid
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 1lid. The ‘365 patent
does not attempt to remedy the vapor seal problem discussed
above.

What is needed in the art is a container 1lid that

30 remains properly oriented and allows venting into and out of

the container while being loosely positioned on or partially
removed from a bowl, and includes structure that facilitates
denesting when stacked with other lids.

In order to simplify design and production, it is

35 desirable to provide a 1id in which the structure that



30 remains properly oriented and allows venting into and out of the
container while being | oosely positioned on or partially renoved froma
bow , and'QAYILs structure that facilitates denesting WheHYUSPURRYD with
other lids. In order to sinplify design and production, it is 35 desirable
to provide a lid in which the structurg-that WO 01/10730 PCT/US00/ 21891 -5
facilitates venting of a | oosely-placed or partially-renoved |id also
facilitafesildénestisngeot isgackead lictsseltharledesl o auiditiohby - needved the
art 1o Pioyl dg. a8, LnexRensiy gl and, howlsidesian Lhat incorporates the S
above- mefit roned obj ecti ves. THE I NVENTI ON The present i nvent| on
has been nade in é‘@ﬁ§ﬁdélsatamo@d§flttwaélbdiﬁé%é§br‘?%cﬁlﬁ' obP ECYHE he art .

0 An obpget nakpkheivaven ahd Hdwd Ievidgie thaontaddgsordiges i thdavi ng bot h
t he venting capabl liti esﬁgnd denestl ng features discussed above. According

to éne a§€8¥? MeRE 1pPESe APIEMENS%n relates to a Iid for use with a bow
having a sidewall 15 term nating |n a rim The Iid i ncl udes a center panel
and a peripheral sealing I| % eby The peripheral
sealing lip has a generally |nverte Pﬁ% cross section so as to

define a channel ifAhe whriesenthd wyewt 1q rhafEI tliseenl'h‘éﬂqf? dtral so i ncl udes at

| east On%ohE%%ra%%%do%Ot%t WeRY el %é&&%e@%dmeérmrirpr@ﬁelaﬁeal ing lip,
t he ridge eing interrupted by at |east one gap. The ri| ge and t he

perli’pheral seal i ngAR PrALSS é’tf |t&kes t1 TS 1T yl V&t [RRP dviewed in a

di recti oposBShant iagld mraomrz.ﬁazllrigoadtel panelventhhey rdadgeo abit sed hendowl rim

when the lid is placed | oosely he bova According to anot her
aspect, fiﬁéleﬁrté@gn ST ?ﬁ etd;s RY% 1id for use with a bow , having

a sidewall tern nadoegdimaa tid mneThaespecct,ha:shGa mesRatt panedntahen a
peri pher %lel%%%lsi S, Iai Hi%lurfro(}urﬁ@en%ittfhe é)%l hmng a sidewall
15 terminating in a rim. The 1id 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 1lid also includes at least one ridge formed
20 between the panel and the peripheral sealing lip, the ridge
being interrupted by at least one gap. The ridge and the
peripheral 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 1lid is placed loosely
25 on the bowl.

According to another aspect, the present invention
relates to a lid for use with a bowl, having a sidewall
terminating in a rim. The lid 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 1id also features venting and denesting means
disposed between the panel and the inner wall for venting

35 the bowl when the 1id is loosely positioned on the
container, and for abutting a corresponding lid to impede

nesting when the 1id is stacked upon the corresponding 1lid.



30 peripheral sealing lip has a generally U shaped cross section defined
by an inner wall, an outer wall, and an annular web di spo n the

i nner wal VOAH4Bhe outer wall. The lid also features vent ?ﬁgﬂgﬁiﬁﬂge‘nesti ng
means di sposed between the panel and the inner wall for venting 35 the
bow when the lid is |oosely positionedk-on the container, and for abutting
a corresponding lid to inpede nesting when the lid is stacked upon the
correspondi ng |id. AMR®Id 0T 300 POTL LBOanQuBen aspeptcorliengresesti | |
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BRI EF DESUR FRvoN ad B DRAW Als when the 1id 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 other 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 DESCRIPTION OF THE DRAWINGS

Figure 1 is a perspective view of a disassembled

container including a bowl and a selectively detachable 1lid
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 1lid in accordance with the present invention;

Figure 3 is a bottom view of the container 1lid

35 shown in Figure 1;

Figure 4A is a partial sectional view taken along

the line 4A-4A of Figure 1;



Figure 1 is a perspective view of a disassenbled container including a
bow and a selectively detachable Iid 30 in accordance w th_the Eresent

i nventi on‘,”orﬂi”d,%& 2 is a partial perspective view of a di S5JaE0y I8

contai ner including a bow and a selectively detachable lid in accordance
with the present invention; Figure 3 i-¥-a bottomview of the container lid
35 shown in Figure 1; Figure 4A is a partial sectional view taken al ong

the line 4A-4A of Figwre £B WS G1/0EXTE3GIPGHUSR 2N golew- Fakeguaeods is a

partial secthonal ¢ ew taken fl,eng . the line 4B-4B of Figure 1; Figure 5 is
I | view of ,telid and bow shovvni,nFigurelin

a partial sectional , N a
| oosel y stacked ar Fasy&iter (15 5 HF FHigurse B 1al pat ey aPLsklei bh4l vi ew of

two st agked bowds s hwhAlikER iFRSERIIPEION Qodddl PREFRRRED EVBERYMMRAS; to
Figure 1 shows a preferred enbodi nent of a container 10 that includes a
bow® 12 &R a selectively detachable Iid 14 forned in accordance with the
present inventionFithidee & hes comaaitner]l Idkdatsidohalistiavedfgeveral |y as

bei ng rouynd,.. theprjncipl es of the present invention i5 equally apply to
cont ai ners 01}( vari ous shapes, such as oval, rectangular, or square, for

exanple. As seen in Figures 1 and 2, the bow 12 generally includes a
bottom 16 and argantiEpURHScRrdewa obb Text endirMRrREp EMEEDINENhOttom 16 to

del e 2 bonl caviLy 88 Mook 20 S the sl el g lergipaes in @
the prefented rebadi renit, ihd uden 20 bawlsulstand i al $yleécsiapbd in cross
section g Jaehudes an Al g1 300% S lLel, oyt ends eubye oy, from
annul ar filnwege i2f. | tWhile 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 26,

25 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
a container resting --1lid 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
35 positive resistance as the 1lid 14 is seated and unseated
from the bowl rim 20. To remove the 1id 14 from the bowl

12, ridges 33 (discussed in more detail below) and a portion



shoul d be noted that directional terns such as "down", "above" or

"hor|zontaJ(nah§0usgd herein to facilitate the dgscript!ogﬁgﬁﬁﬁﬁgﬁéiy W th

ref erence orientation of a container resting --lid

hori zontal surface, and 30 these terns should not be construed to limt the
scope of the invention. As best illustBated in Figure 5, an annular nub
28, which is relatively rigid, may extend inwardly fromthe upper portion
of the sidewal|inger THelhuB42BUBkoPrdEoves pasitt the rediadtiavdey asiqiee |id

14 is Sea&@@ 28d upsgat edhef HAM bBeaBaWktEl AN2Qa i@ alienRve e |id 14 from
t he bow rldges 33 (discussed _in nore detajl elomb and a portion WO

01/ 10730 ?Qﬁ? 51895ween pReanifinhédr 2Rdl FRS4PRYSt e moved past the
relatively rigid nﬂhe281dme3gehbeaEWb Zacaaﬁesta icenaiant aiamelg 3tche

engagenent bet ween. t 14 and t w1 I|d 14 .genera
el fdes A Cen Par BAREF L 31057 00a AT SR B L AP R0 TSR i nd Tom ¢ he
panel 30.tMhehidthé isdséduiredseoukbd bQWﬂhé2b0WhelzanEﬁe3@ameW€3@ covers

the bowﬂ,tﬁ@ &0E, |éHd3gP8fl'§e3§'gfléhbnﬁgﬁfhﬁslﬂkEQfHQ% w&k%!%%.Of the
bow 12. own nost cl ear In Figures 4A and 4B e lip 32 has a

generallyr%mv%Qt@ﬁ th8hhpEd &foss section and includes an |nner wal | 34
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1, 3, 4A and. ABy @b enelFaRsi thonybehwegn EB®1D§E%|2@O %B@lbﬁ%nb’p 32 of
the I|d 14" |s a_series of discrete eIongated dges 3 separ af ed by a
optionally, the annular nub 28) within the lip 32 of the 1lid

14, the inner surface of the sidewall 18 of the bowl 12
provides an interference fit with the inner wall 34 of the
1id 14. Hence, lip 32 of the 1lid 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 1lid 14. While not necessary
to the performance of the ridge/gap configuration, the bead
80 provides strength and rigidity to the 1id 14,

30 particularly as the 1lid 14 is flexed during 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 1lid 14 rests loosely on the bowl 12.

The combination of the ridges 33 and vent openings 31



plurality of gaps 31. The gaps 31 are also referred to as vent openings,
and their_function will be described below 25 W prefer that the ridge/gap
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conversely, depressed into the top) of the lid 14. Wile not necessary to
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nub 28. . The didges, 33 supRprt difte ddghiilde om dhge bowl 512, Agebhe  vent
openings 31 create an air passagevva% between the |id 14 and the rim 20
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the ventin probl ens di scussed above. When the container is closed, an
interferéﬂ%@lf‘?ﬂs dx(/eih'Stcrjllstsf?e&jsa}sbdje‘(ﬁa'lI 18 of the bow 12 occurs on the inner

wal | 15 34 above tWier itdgess@&ailivis,ionckosdd, lan idtéxsféndhge skat ed on
the bow 12, t rd: 3 %;\Pi 59t L ovi de. apy; vent i ng
si nce thgg/l%élr e&% séplose _lv??n tlﬁ%qgoﬁlﬁ%ﬁe bo g‘g%i(t%c 8? Hen%e, a Igé(;%t al ner
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lid 14 regdted 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 1id 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 panel 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 1lid below. The ridges 33 provide a contact surface that
helps prevent adjacently stacked lids from interfitting too
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 junction 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. 1In the



20 | oosely on the bow 12, and can provide an airtight seal when the lid

14 is fully seated on the bow 12. Another advantage of t sen
i nventi oﬁ’vélgl’%?”odenesti ng and stacking feature. \Wen vi emehgc]o/hs%%a#gr‘ecti on

substantially normal to the panel 30, the ridges 33 and the 25 lip 32 of
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tapering inner wall 34 of the lip 32 (as in the illustrated enbodi nent)
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invention, the_ lip 32 naX,lncIude an 35 annular shelf 35 disposed at or
neap thec}"GﬁEFﬂonOSf thgelikfer wall 34 and the web 38, preferably at a top
section of the inper shakwh 34, Faguhests, sedridm iE gueartidh ddwet M/ 10730
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partial -cylindrically_sha channel ,_ or t.he ]ike. shown in Figure 6,
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lid 14. Conversely, the ridges 33 are sized so,as to rest_.on 10 the shelf
35' of tRE 58Faééﬁﬁfl 3g. Phudhe REIAHTEs §% Ade WBECERBEIREI FO35' of the
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From aboVECHErEePGnE BEnd SraroTb CORR LoES 1o TOrii® o t hai an I nner most

edge 35c of the seahedbxieteld feom admald er diedwet.ertHd rshidnef cHsecat a

CiGEU|arbgiQBrmed so that an innermost edge 35c of the seat 35a

defines a smaller diameter (in the case of a circular 1lid;

is closer to the center if the 1id is non-circular) than

does the widest portion of ridges 33. 1In 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 1id 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. 1In 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 1lid stacked below, achieving a denesting feature.

The interaction of the ridges 33 and the lip 32

allows lids to be stacked adjacently without sufficiently

35 nesting to jam together. The resulting stack of lids can be

separated without undue effort.
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crild cal OP&Rd"E&n e 5 varied as long as there is sufficient venting and

stacking provided sllﬁgrla@qwl@edlfﬁd |l e toh@ch fldeha singberatege 33
interrupted by as few as one vent, ope 3}l1 I preci ated, the
lid 14 cEPFEPESF &4F iy Fore'q azlana%JS ?P%n%?l%l?er%ﬁ‘ég separ at ed
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di scusse prlnC|p es are appli way of exanpl e,
35 isncl ugepraxsamtedsa nglremﬁeq)tH&M 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 mm) 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 1id 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 R1 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) .
35 The 1lid of the present invention provides
significant advantages over conventional lids, both in

venting and denesting. For example, a 14 oz. container



i 5 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 ha»$HB 18738i anet er of about 5.083 inches (12.91 cn) CHISYMBY nost
portion of the inner wall 34 defines a circle having a dianeter of
approximately 20 5.123 inches (13.012-a®)-. The ridges 33 are recessed by
about 0.005 inches (0.127 mm fromthe outernost portion of the inner wal
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enploying a l'id according t'o the above-described embodi nent = _of the present
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wat er (enoighii® €oVereddgl b@ft@moélntaﬁycaamagaenh way plagedtiestt he
container wwth the Iid 5 partially opened (i.e., cracked open). The
cont ai ner* W3 nicrowaved on high for two minutes and then permtted to
cool for one ninuteAémbrdEngiyromheepréhente$nvaa5isavetélizeausing
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33 test loosely seated 1lid 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 also 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 1lid 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
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15 the tab member 40.

As will be appreciated, the containers of the
present 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, polyetherketones, polyolefins,
polyphehylenes, polyvinylchlorides, and various styrene and
liguid crystal polymers, 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
structure corresponding to the disclosed aspects of the
preferred embodiments, in addition to those described above,

30 may be made by those skilled in the art without departing
from the spirit of the following claims. For example, those
of ordinary skill in the art will appreciate that certain
variations in the size, shape and number of the protrusions
and the arrangement and material of various portions of the

35 disclosed container 1lid may be made without departing from
the spirit of the invention. Accordingly, the scope of the

invention defined by the following claims should be accorded



It is a conmon practice to vent alid wwth such a 10 tab nmenber 40 by
pulling o b menber 40 to partially open the contai | crack
open t he ﬁ'lot ﬁg{sﬂt he tab menber 40. Thus, because the reg?gﬁﬂﬁgg@s?%e tab
menber 40 is a likely location for the container to be vented, it is
preferred that at |east one of the gapsi®d1l be aligned with 15 the tab
menber 40. As will be appreciated, the containers of the present invention
can be ecthenbcakfgstherrEORGPHed 1Mt eTRBICFEF US &y AfelY IETRATRAEEhNI que
from any gpenohodipupheroak kneweduienepltasitraidtesigss i ncl udi ng, but not
limted to, 20 polyam des, polyacrylics, polyarylates, polycarbonates,

pol yesters, polyetherim des, polyetherketones, polyolefins,

pol yphehyl enes, pol yvi nyl chlINODUuERRIZINARREICABIISITY ene and |iquid crystal
pol yners, anong ot hers. . Al h (A ferr spequp-im : the 25
presént invention hgg}g 65‘8%-’%%%%“‘1?’%% J'lrfr?ci‘déjt%raﬁ?lh,iee ipt%vm gle untzleﬁtlo%d
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modi fi cat gy 8bnBRdnequl valieh! S el dinricas RaRding rie:idiend scl osed
aspects of the preferred enbodinents, in additiaon to, those described
above, 30VABY-beThRdéiByofhsde SENHddeth Fh&esionFzd sl atféngrtta}tr‘?g from
the ﬁpi ri haﬁﬁll]&hg EOthgwémgt? AfMBsudron iesanplae, atrfms&aaﬁecbrﬁﬁmarz skil | |
inthe art w appreci ate that certai vari ati i n j - ape an
numd8r of SEABTEPG Bﬁs?kﬁfﬁag&nd the télrlrdzjl glesr?erﬁroéfngfer#dt est'relqgﬁcseo]fz\%vl r'i ous
portions okntkd 3bvdiragkosedadomtigihtersdald nmphdéheadoriadmsn. departing
from the spirit of the invention. Accordingly, the scope of the invention
defined by the follow ng clains should be accorded WO 01/ 10730

PCTI USOQ' 21891 -14 the broadest reasonable interpretation so as to
enconpass such nodifications and equival ent structures. | NDUSTRI AL

APPLI CABI LI TY s The inproved container of the present invention is

suitable for many applications, particularly nass-produced



food containers which are intended for use in mcrowave ovens. The |lid of
the container is designed to facilitate handling a plurality of such |ids
that are ¥PAYR¥d%for 10 shipment or storage. The lid al so BFHHSH¥SN

sel ectively, vented coverage or airtight sealing of the container. WO
01/10730 PCT/ USO0/ 21891 -15- We claimas:t. Alid for use with a bow having
a sidewall termnating in arim said lid conprising: 5 a center panel; a
peri pher ade seladimg | i p surrounding said panel, said peripheral sealing lip
having a generally inverted U shaped cross section so as to define a
channel into which the rimfits; and io at | east one ridge fornmed between
sai d panel and sail- peki phérBPrsesgi wgthi p, byl dhavdge BeisAgievdtdr r upt ed
by at | eastnone 0ap, i Mher gif, sahddridgecangrsaidgperi pheral sealing lip
at least partially overlap when viewed in a direction substantially normal
to shid panel, and 3aFArrlge®28 abuts the bow when said lid is placed

| oosely on the bowa p@riphérdl aseatilhgglip sharpubdiwkgerseiind panglat | east

one gap defines at . eas i S e t : d.said lid
when sai °F148 Fek %h%%ise%g%%h{’hg%éoﬁ%gﬁﬁ 8 &%ﬁ??gl&%&r i r%%?ouil aim 1,
wher ei n ssiiabeperiphera¢cseani ag fBptpudehenecanphpsssla iggst whidchounded
by a genegt I%/thpﬁ@gdiglg wal |, wherein when said |lid is 25 stacked upon a
second such |Iid, said at Tieast one ridge rests upon said seat of said
secdfd id. 4. A |idtatedsli Aget 516P8i APENeqnBEENRSEaSG 1h&aNsHePRA seal i ng
lip furthesi €opwrisesran sexweidhy18p, exseadrnggeheklinganateairdpsedt bys
di sposed on fal d shelf. 5. ﬁ\ lid accocridi ng to_cl.ai m.%, V\/rller%i n_a
plurality?of L83 PPUGEdP ar ¥PEERAPat2E Y3951 eI PEY SoP S ¢8RP § §4ps and are
di stri buteshkithst iy i at | yeavenbygrabauly overlap when viewed in a

direction substantially normal to said panel, and said ridge

15 abuts the bowl when said lid is placed loosely on the bowl.

2. A 1lid according to claim 1, wherein said at
least one gap defines at least one air passageway between
the bowl and said 1lid when said 1lid rests loosely on the

20 bowl.

3. A lid according to claim 1, wherein said
peripheral sealing lip further comprises a seat surrounded
by a generally upstanding wall, wherein when said 1lid is

25 stacked upon a second such lid, said at least one ridge

rests upon said seat of said second lid.

4. A lid according to claim 3, wherein said
peripheral sealing lip further comprises an inwardly

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

5. A 1lid according to claim 1, wherein a
plurality of said ridges are separated by a plurality of
said gaps and are distributed substantially evenly about

35 said 1lid.



35 said lid. WD 01/10730 PCT/US0O0/21891 -16 6. A lid according to claimb5,
wherein the circunferential |ength of each of said gaps is_ah &125
i nches. B3Y9WHBY 4 accordi ng to claim5 wherein said ri dg%gﬁﬁg‘wzé above
t he gaps by about 0.025 inches. 8. A lid according to claim1, wherein said
peri pheral sealing lip further conprisg&é-an outer wall and a 10 rigid tab
menber extending fromsaid outer wall. 9. Alid for use wwth a bow having
a sidewal |l term ndt.inghs niad dagowding |t@ conpniSi ngheretentlee panel; i5 a
peri pher al; ,$eAIFANG iR 15 Urd Ryindidg sai panels g @g}w periphet ah. sealing lip
havi ng a generally U shaped ™ cross section defined by an inner wall, an
outer walRch&$d an annul ar web di sposed between said inner wall and said
outer wall; and 20 venting and denesting neans di sposed between said panel

and said inner wall_for ventjng saigd container.when . said lid.is |oosely
posi’tioned on the How , paﬁd“%c??c W%}O & %Jrrpegp%kh%ﬁ%]gnl?%l%o i mpede
nesti ng whielgezaipddijiett sbstacked gpon bhealoort e poddi igchés, 25 10. A lid
according to claim9, wherein said venting and denesting neans defines at

| east one air passageway between the bow and |id when said |lid rests
| oosely on the bow8. 30 A LidA dqaprtictd dingctdL®| hi nWieeTrewereticdsai d

venting idenreshi NEJ4BaRs CYPHUSSSeRAlcdBRst sOfear | Gd€er tWal1li8nd a
interrupted by at | east one gap,. 35 12. A llc? accor di to claim11,
whetlei n #1GHAAR MEIe S & UGS Trdn ST L F DY A bt ural ity of WO
01/ 10730 PCT/ US00/ 21891

9. A 1id for use with a bowl having a sidewall
terminating in a rim, said 1lid comprising:
a center panel;

15 a peripheral sealing lip surrounding said panel,
said peripheral sealing lip having a generally U-shaped
cross section defined by an inner wall, an outer wall, and
an annular web disposed between said inner wall and said
outer wall; and

20 venting and denesting means disposed between said
panel and said inner wall for venting said container when
said 1id is loosely positioned on the bowl, and for abutting
a corresponding lid to impede nesting when said lid is
stacked upon the corresponding lid.

25

10. A 1id according to claim 9, wherein said
venting and denesting means defines at least one air
passageway between the bowl and lid when said 1lid rests
loosely on the bowl.

30

11. A 1id according to claim 9, wherein said
venting and denesting means comprises at least one ridge

that is interrupted by at least one gap.

35 12. A 1lid according to claim 11, wherein a

plurality of said ridges are separated by a plurality of



-17 said gaps and are distributed substantially evenly about said lid. 13.
Alid acc§;q&qgm§o claim12, wherein the 5 circunferential |enath of each
of said g 6% "¥"%®pout 0.25 inches. 14. Alid accordi ng t o G2 BN her ei n
said ridges project above the gaps by about 0.025 inches. 10 15. Alid
according to claim9, wherein said perlipheral sealing lip further defines
recei ving neans for receiving said venting and denesting neans of an

adj acent | yaidtgakedahd daré¢5di8t rAbhtddasubsiipng ied 1¢1 giviendy, akeartei n sai d
recei vi ngg Jpans,; gonprises a seat surrounded by a generally upstanding
wal |, wherein en said lid is stacked upon a second such |lid, said
venting and denesting neans rests upon 20 said seat of said second |id.

17. A lid accordingi30 chaiiyleccwharagntsacdaifeae,Vivhe regansHeaur t her
and said seat .is di

conprises an inwardly. extendin hel f i SRO e%lon sai d
chel F.  25°4BC R PTG hiabr GPHg Looc! SPPoCtwRarS: HoBAI 45 FHADNGIA® seal i ng
lip furthenclcesprises a rigid tab nenber extending fromsaid outer wall.
30 19. A container conprising: a bow, having a sidewall term nating in a
rim and a selectively detachable lid, said lid including: (i) a center
panel ; 35 (ii) a pet#phehalidearragding Sar céandi Ag saicdeipardlid said
peri phera&ié&é&lﬁﬂo#@th%wg ehgegggal L&% abByer bed ol shaped cross section
so as to define a channel WO 01/10730 PCI/US00/ 21891 -18
10
15. A 1id according to claim 9, wherein said
peripheral sealing lip further defines receiving means for
receiving said venting and denesting means of an adjacently
stacked 1lid.
15
16. A lid according to claim 15, wherein said
receiving means comprises a seat surrounded by a generally
upstanding wall, wherein when said lid is stacked upon a
second such lid, said venting and denesting means rests upon

20 said seat of said second 1lid.

17. A 1lid according to claim 16, wherein said
receiving means further comprises an inwardly extending

shelf, and said seat is disposed on said shelf.

25
18. A lid according to claim 9, wherein said
peripheral sealing lip further comprises a rigid tab member
extending from said outer wall.
30 19. A container comprising:
a bowl, having a sidewall terminating in a rim;
and
a selectively detachable 1id, said 1lid including:
(i) a center panel;
35 (ii) a peripheral sealing lip surrounding said

panel, said peripheral sealing lip having a generally

inverted U-shaped cross section so as to define a channel



into which said bowl rimfits; and (iii) at least one ridge formed between

sai d panelyq@ngsnai d peri pheral sealing lip, said ridge beippgyushé@ssy upt ed
by at | east one vent opening, wherein said ridge 5 and said peri pheral

sealing lip at least partially overlap when viewed in a direction
substantially normal to said panel, addwherein said ridge abuts the bow
rimwhen said |id is placed_|oosely on sai.d bow, and wherein said vent
openi ng déFFﬁe§héﬁhaF?lﬁa@@ﬁbeﬁé? EgFﬁeeﬁnghe bow and 10 anbient air when
said lid rests IooseﬁylpnathEebemAonéOrlégeombamadrbacwee@nmglepanmlm 19,

wherein said er| her a I|n th onpri.se eat surrounded
by a gene?ﬁ?l? UBsPahaP Sr IFe mﬁggeigﬁmhgnlga?gd?é ?Ig s stacked upon a
second suthtérdupseaddbat atedsasonener vdgs pesningpomhsaiedns atl dofriskied
secopd i Qndzéalﬁ\ fr38£1£ hQ?éla%Qﬁ%BglE? kau%éQ pwherehn, $aicd1pgs i pheral

seal i ng Ilg fur rises an I nward % extendi ng_shéel f, and said
seat is diwsposedewvpdsandasferecton gupg P&FﬁéﬁlXCBSFﬂﬁﬁgtPoaﬂ%ﬁ m 19,

wherein a aﬁéwaéhaywﬁéré@hdséhdge§d§éeabaﬁ@r ah@dbbyzlarahuwgnt )Sa(ifd sai d
vent openln and_ar e _di strlguted subat%ﬁghall n%% 25 a %ald lid.

23. A contafnéf BLRGRdi hgoPG¥l Sln22 ei A% ?5u§?@rent|al | engt h
of each obpsﬁndgveéf1ﬁpenangalrSpaabag9wey25etwehesthaob@wl Ancont ai ner

accrdi ng L. cl.al 0 22, Wher glog gakd.Lidges pLahsohrabaye sgnd vent openi ngs

by about i iched. contai'nef according to claim19, wherein
said peripheral sealing lip further conprises an outer wall and a rigid

tab nenber extendi ngofrom sghtaQUESr aWBbkding to claim 19, wherein
said peripheral sealing lip further comprises a seat
surrounded by a generally upstanding wall, wherein when said
15 1id is stacked upon a second such lid, said at least one

ridge rests upon said seat of said second lid.

21. A container according to claim 20, wherein
said peripheral sealing lip further comprises an inwardly

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

22. A container according to claim 19, wherein a
plurality of said ridges are separated by a plurality of
said vent openings and are distributed substantially evenly

25 about said 1lid.

23. A container according to claim 22, wherein
the circumferential length of each of said vent openings is
about 0.25 inches.

30
24. A container according to claim 22 wherein

said ridges project above said vent openings by about 0.025

inches.

35 25. A container according to claim 19, wherein
said peripheral sealing lip further comprises an outer wall

and a rigid tab member extending from said outer wall.



