WO 99/ 67147 : PCT/ US99/ 12952
CONTAI NER HAVI NG A SNAP FI T SELECTI VELY DETACHABLE LID 5 Techni cal Field
The present WOAMFI43n generally relates to a container usef ulPGTES94HF? ng
and transporting itens such as food and, nore particularly, to a container
including a bow and a snap fit selectively detachable lid. 10

Description of the State of the Art Containers, particularly those used for
reheating foodstuffs in a mcrowave oven generally should be relatively |ow
in cost and easycmeNERZﬁAvméAsw FIT SELECTOVRL XiDETACHABILE | 1D
versatile to use, that 1s, capable of wthstanding drastically different
envi ronnents such as occurs when transferring the container 15 directly

fromthe reftigeraﬁgr gr freezer to a mcrowave oven, for exanple. Wth
regard o vabl e containers, while a primary focus in the art

has been on provi 8 thi ?ka u8ly
little attention ﬂ* e%gﬁpg‘gf" t hegﬁ)ﬁ;r/esllét?at ﬁ?@gﬁﬁ'ﬁﬁg ér %gﬂﬁéaﬁl ga
attalchg}%nt bmmertlrtgmerhsd;ueh(hstfwdm .méTer particulaity\clona conteiner iatluding a
avai | abl e m crowavabl e 20 contajners fai| to provide an audi bl e sound
which is i ndP@dtandea smaR fl&seéethalyaiﬂﬁaqn@&'%m are in sealing engagenent
upon attachnent. Disclosure of Invention It is therefore a primry object
of the present invention to provide a container 25 i ncluding a bow and

a sel ecpi vel Pestriptiohabtre Siate bbbt ng a seal i ng arrangenent
Containers, particularly those used for reheating foodstuffs in a microwave

oven generally should be relatively low in cost and easy to utilize. Additionally,

such containers should be versatile to use, that is, capable of withstanding

drastically different environments such as occurs when transferring the container
15 directly from the refrigerator or freezer to a microwave oven, for example.

With regard to these microwavable containers, while a primary focus in the
art has been on providing a good seal between the lid and the bowil, relatively little
attention has been paid to the physical integrity of the mechanical attachment
between the lid and the bowl. Further, known commercially available microwavable

20 containers fail to provide an audible sound which is indicative that the lid and the

bowl are in sealing engagement upon attachment.

Disclosure of Invention

It is therefore a primary object of the present invention to provide a container
25 including a bow! and a selectively detachable lid including a sealing arrangement
which allows for relatively easy attachment and detachment.
Another object of the present invention is to provide a low cost, high
production volume container made from a resilient material.
Still another object of the present invention is to provide a container which
30 provides an audible sound upon attachment of the lid to the bowl! which is indicative
that a good seal has been made.
Still another object of the present invention is to provide a lid which resists

inadvertent detachment from the corresponding bowl.



which allows for relatively easy attachnent and detachnent. Anotaﬁr4§$'ect
of the preseﬁWQ%Vﬁ@ﬁ?ion Is to provide a |l ow cost, high produEFF %Y %%E
container made froma resilient material. -®till another object of the
present invention is to provide a container which 30 provi des an audi bl e
sound upon att achisttanotherlobjddt df the prlesebibinentitncb to provide @atsisilient teritainer
good seal has heen made. Still another object of _the Present I nvention is
to provide aWhieh igisefuliryadeus endigpaentssudasiefiaatator frgazerseaand microwave
correspondingngﬁgd. -2- Yet another object of the present invention is
to provide a 1Téesilient container which is useful in various environnments

such as refrigeratigractbRRnes withtheMeatRINGS f INE Pesdnd iMEHBIOH 28 GRicrdwaydohe
teachi ngs of the present invention, a m crowavable 5 container is

provi dedb t hatcontainerdisspravidedithahinciudes i abowl eng aiseleshively sletachabieatith eash ng
out e L = YR Bubishay, BRI T A e B, A e R
engage each qjrBfefalsiyird sericd! sfgsrbtrsibneadd dahgetienéordivhidheslidirgly é@@é%é‘@a@pw
in such a manner that an audible clicking sound is made to verify that the
cont ai ner i s alken duringrattachment and detachment of the lid from the bowl in such a manner
that an audible clicking sound is made to verify that the container is sealed. The
10 cooperation of the protrusions with the flanges, in the sealed position, resists
inadvertent detachment of the lid from the bowl. in one embodiment, the bow! lip
includes at least one substantially annular outwardly extending flange and the lid lip
has at least one inwardly extending protrusion. In an alternative embodiment, the
bowl lip includes at least one outwardly extending protrusion while the lid lip
15 includes at least one inwardly extending flange.

The container of the present invention can be economically thermo-formed
from any one of a number of known thermoplastic resins including but not limited to
polyamides, polyacrylics, polyarylates, polycarbonates, polyesters, polyetherimides,
polyetherketones, polyolefins, polyphenylenes, polyvinylchlorides, and various

20 styrene and liquid crystal polymers, among others.
The various features, objects and advantages of the present invention
should become stifl more apparent from a review of the following description of the

drawings and invention in detail.

25 Brief Description of the Drawings

Fig. 1 is a disassembled perspective view of a container made in accordance
with the teachings of the present invention;
Fig. 2 is a disassembled sectional view of the container of Fig. 1 taken along
fine 2-2;
30 Fig. 3 is an assembled perspective view of the container.
Fig. 4 is a disassembled perspective view of an alternative embodiment of a
container made in accordance with the teachings of the present invention; and



10 cooperation of the protrusions with the flanges, in the seal ed
position, resists inadvertent detachnment of the lid fromthe g mﬁ) H} ne
enbodi ment, WREYMHH 1ip includes at |east one substantiallyF ﬁ Y125
outwardly extending flange and the lid 1i3p has at |east one inwardly
extending protrusion. In an alternative enbodi nent, the bow Iip includes
at | east one outmgr 8liy aelisassdmbipdsentionali view oiitheecdritainer of Figo 4ltaken along

i ncludes at | east one inwardly extending flange. The container of the

pr esent i nvie$On can be econom cally therno-fornmed fromany one of a
nunber of known thernoplastic resins including but not limted to

pol yam des, polyacrylics, polyarylates, polycarbonates, polyesters,
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cont ai ner e 1n accordance with the teachings of the present invention;
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contai ner . Fodieuimanssugfas vehuPaa SRR bINEY o oaririlind xaithues

enbodigent of a The howl 12 generally includes a bottom 16 and a continuous side wall 18

extending vertically from the bottom defining a bow! cavity 88. Integrally connected
to the vertically extending sidewall is a substantially L-shaped continuous lip 20
including a first leg 24 which extends outwardly from the sidewall and a second leg
26 which extends downwardly from the first leg. The second leg 26 of the
15 continuous lip includes a pair of spaced apart outwardly extending substantially
annular flanges 80 and 82, respectively. By "substantially annutar” it is meant the
flanges 80 and 82 should extend around a majority of the second leg, however the
flanges need not be continuous.
As can be seen more clearly with reference to Fig. 3, the upper portion 22 of
20 the sidewall 18 preferably includes an inwardly extending annular nub 28 which
assists in confirming the sealing engagement between the lid and the bowl as will
be described in greater detail below.
The lid 14 generally includes a body 30 having a peripherally disposed lip 32
which overlays a portion of the lip 20 provided on the bowl upon attachment. The
25 lip 32 generally has an inverted U-shape in cross section including a first leg 34
which extends from the body, a second leg 36 and a web 38 disposed
therebetween as shown most clearly in Fig. 3. Extending inwardly from the second
leg 36 of the lip 32 is a plurality of spaced apart circumferentially spaced protrusions
84. The protrusions 84 which generally are disposed in proximity to the terminal
30 edge 86 of the second leg 36 are preferably rounded to reduce the separation force
required to detach the lid from the bowl. Preferably, the total number of protrusions

will include at least 10 and, more preferably, will number 20 or more. As illustrated,



contai ner made in accordance with the teachings of the present inventi

n,
and -3- Fi 8’.0 BeTW 5 di sassenbl ed sectional view of the coangiTﬁ{,§|99’Hf9g)7l:i g.

4 taken along line 5-5. Mdes of Carrying -8ut the Invention 5
Referring generally to Fig. 1, there is showm a container 10 including a

bow 12 and Stisetso peffarabietthahihel polrisiods!84 berspdced equidistattiycsbout the lipghs2.
teachi ngs of the present invention. Fromthe outset, it _ should be noted
that while the cordR@miqining the|lids14 e dee Hewtlal the Reotrisians b sRap eves both
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vertically fromthe bottom defining a bo cavity 88. Integrally connected
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outwardly ex I ng subst ant y annul ar flanges 80 an respective
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10 to the sealing lip 32 is provided and extends outwardly from the second leg 36. The
tab member 40 which is substantially triangular in shape is shown as including a
floor 42 and a peripheral edge 44. The floor 42 is provided with a plurality of
spaced apért upstanding ribs 46 including a first rib 50 disposed along a
longitudinal center line drawn through the tab as designated by reference numeral

15 48. Disposed on opposite sides of the first rib, are second and third ribs 52 and 54,
respectively, which extend angularly away from the longitudinal center line 48.
Each of the ribs are defined by rather abrupt edges which further enhance the
structural rigidity of the tab member.

The ribs are positioned at specific locations to maximize the tab's rigidity and

20 thereby enhance the transfer of separation forces from the tab member to the
sealing region, i.e., enhance the releasability of the lid from the bowl when desired.
For example, the first rib 50 includes a first transverse edge relative to the floor
which extends at an angle of between about 3° to about 7° from the longitudinal
center line and a second transverse edge extending at an angle of between about -

25 3° to about -7° from the longitudinal center line. Thus, the first rib is generally
trapezoidal in shape.

The second rib 52 includes a first tfransverse edge extending at an angle of
between about 8° to about 12° from the longitudinal center line 48 and a second
transverse edge extending at an angle of between about 20° to about 40° from the

30 longitudinal center line. The third rib 54 which is the mirror image of the above
described second rib extends at an angle of between about -8° to about -12° along

a first transverse edge and at an angle of between about -20° to about -40° from the



fl anges need not be continuous. As can be seen nore clearly with reference

to Fig. 3, t portion 22 of 20 the sidewall 18 pref
i ncl udes an %‘3@’?@% ext endi ng annul ar nub, 28 whi ch assists i[ﬁéﬁgﬁwgﬁ'ng
t he seal i ng engagenent between the lid an®the bow as will be described in

greater detail below The lid 14 generally includes a body 30 having a
peri pher al | ylodgéudisaldcenter e vdtdng aosecdraly ransyerse iesigeof Thus, laspsizivn and

i ded h J tt t. The 25 Lip 32 |1y ,h )
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lip 32 is a trlangalariryshdpespaced apart circunferentially spaced protrusions
84. The protrusio
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preferable that the protrusions 84 be spaced equidistantly about the |i

32. Upon j oi skilled inHbelariashould epadily rmgnlzezfortm@nmi@tthatsﬁéﬁseauivsi@aptm%ﬁ’

bot h and -7° is equivalent to 363° utilizing standard radius expressions.

10 According to a preferred embodiment, each of the upstanding ribs include a
first end 70 terminating proximate to the lip 32 and a second end 72 terminating
proximate to the peripheral edge 44 of the tab. The upstanding ribs are generally
sloped upwardly from the second end to the first end at an average inclination of
between about 12° to 18° such that the ribs join the lip 32 near the junction 76

15 between the web 38 and second leg 36. The peripheral edge of the tab member
preferably includes a downturned flange 74 which extends below the floor 42 and
thus provides a barrier to prevent a user's thumb or finger from sliding off of the tab
member.

In order to remove the lid from the bowl, the user pulls up on the tab member

20 40 to break the interfitting seal 5. As the lid is pulled away from the bowl, the
protrusions 84 are thus pulled over the annular flanges 80 and 82 thus causing the
same clicking sound as is heard upon attachment of the lid.

Referring to Fig. 4, there is shown an alternative embodiment of the
container 10, According to this embodiment, a series of protrusions 84a are

25 disposed on the second leg 26 of the bowl's lip 20 and the substantially annular
flanges 80a and 82a extend inwardly from the second leg 36 of the lid's lip 32.
Thus, the flanges 80a and 82a respectively snap over the protrusions 84a which
results in the unique clicking sound heard upon attachment and detachment of the
lid from the bowl. In other respects, the container is preferably the same as the

30 container shown in Figs. 1 - 3.

As should be understood upon review of the foregoing description, the lid

and bowl assembly forming the container are provided with a significant



annul ar fl anggsm @R7apd 82 thereby assisting in securing the | ipdrhoé/it0s:
bow . As the protrusions snap over the annylar flanges, the snap action

provi des a distinctive 5 clicking sound which provides an auditory
indication that the interfitting seal ween t he nd s been
acconpl i shed. Megfanical resipiasge 5 Laesitad SRIPG eIl dhe Joem tianow Elpwexgy. 34
of lip 32 is V,
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desi gnated by reference nlnera D sposed on opposite sides of the
first rib, are secAosndomddwHﬁertUedldtrm(BBO\ahmasébe thesmedormed yronmiaing lonexafead
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the releasability of the lid fromthe bow when desired. For exanp

first rib 50 thisknesses of batween taibaﬁgvy@ﬁ@éOera@seaﬂ@saH joffer the f\ﬁ@esrsaabstmmimaﬂ]
ext ends at ar %Bgle of between about 3[err] to about 7[err] fromthe

| ongi t udi nal Y

While it will be apparent that the preferred embodiments of the invention
disclosed are well calculated to fulfill the objects stated, it will be appreciated that
15 the invention is susceptible to modification, variation and change without departing

from the spirit thereof,

Industrial Applicability:

These containers may be manufactured at low cost to provide economical

20 storage containers which can be reused or disposed of after use.




center |ine geAgrFond transverse edge extending at an angl siFbysen
about - 25 a’V‘gferr to about -7 fromthe_longitudinal center ?’E\Je. Thus,

the first rib is generally trapezoidal in shape. The second—rih 52 includes
a first transverse_edge extending at an angl e of between about 8[err]-to
about 12[ er r WHAGISIHAMER IS Ui nal center line 48 and a seHMl] m,mm' ,,
edge extendi gg at : %]%t' ; ] to about/® ' m’
t he 30 Ioﬁ'gi tu ﬁ%gﬁﬁggﬂerﬁ{ gérw |n§86mgatg#?§‘%|§ih§54 which is the'm Pros =

i mage of the abovg bdea g aeacidand Bneuteadsy etterdingig] € of between
about -8 to about -12 along a first transverse edge and at an angl e of
bet ween about - 20p&ekgctively slebaghabledidiipelkdingea lip; | ongi t udi nal center |ine

al ong a _second transver edge., .Thus, a escri Lth regard to
t he pr ePerred angﬁ{’]@r ocwﬁ;ﬁBﬁﬂgﬁlpdﬁﬁév{%ﬁg%%%%egﬂ'gtrﬁﬂﬁﬁ8r?\§ﬁg\e’\tlgﬁrgﬁra%%lc
angul ar |y awagdiPBhidige bagobitiedidiihg @RBERmeht BPHRNR B heUw L ANrEBY. Ypon
triangul ar in shape. I't should be noted that the negative degree
desi gnat i ons aftaghing the flid| tatthe oovd, amaudibhgiclickihngnabune s enade te verify thet thezed
herein for clarity and to, enphasize that the second and third ribs are
preferably nFPm@Fyqfl'%%e%f each other. As such, one skilled in the art
should readily recogni ze, for exanple, that -3 is equivalent to 357[err]
and -7 is equivalent to 353[err] utilizing standard radi us expressions.

10 2. The container of claim 1, wherein said bow! lip includes a plurality of
substantially annular outwardly extending flanges, and wherein the lid lip includes
an inwardly extending protrusion.

3. The container of claim 1, wherein the bowl lip includes an outwardly
15 extending protrusion and wherein the lid lip includes a plurality of inwardly

extending flanges.

4. The container of claim 1, wherein said lid lip includes a first leg which seats
within said bowl cavity, a second leg and a web extending therebetween, said

20 second leg including inwardly extending protrusions.

5. The container of claim 1, wherein said lid lip includes a first leg which seats
within said bowl cavity, a second leg and a web extending therebetween, said

second leg including inwardly extending flanges.

25
6. The container of claim 1, wherein said protrusions are rounded.
7. The container of claim 1, wherein there are at least 10 of said protrusions.
30 8. The container of claim 1, wherein said protrusions are equidistantly

circumferentially spaced about the bowl lip.



10 According to a preferred enbodi nent, each of the upstanding
ribs include a first end 70 termnating proximate to the lip 32 and a ‘
second end 7WO96Ti4hati ng proxi mate to the peripheral edge 4RCHUSIHR%Zb.
The upstanding ribs are generally sloped-8pwardly fromthe second end to
the first end at an average inclination of between about 12 to 18[err] such
that the rilgs joffRetdimtaiher SRcIARA, WiRréiHRAS IANip Rirher comiRispe el IBAg owRp 38
and second | eg 36. The peripheral edge of the tab nmenber preferably :
i ncl udes a digittabmemibét exigedifig ouhwardlydherefrdm.bel ow t he fl oor 42 and thus
provides a barrier to prevent a user's thunb or finger fromsliding off of
the tab nenber. In order to renove the lid fromthe bow, the user pulls up
on the tab nber, ' fihting seal 5. As the lid is
pul | ed avvaywpfomAt%gmggmm@%%ég%maﬁgﬁg%gﬁidr‘%' thus pul l ed over the
annul ar5 fl anges &Obawidnéladingus bottormi agcdntiausassidel walk extgnsmgndpwardlys froear d

upon attachnent. of the ljd. Referring to Fig.. 4, there is, shown an .
o or nat o SaRbRiam At deing & Bow reuiand a B Herbing s RS wALBAIUNG . o

series of protLiusd ' eqpnd leg 26 of the
bow ' s Iippf %ﬁ%t@ﬁgmﬁﬁ?uymgto‘}ﬁﬁgtréﬁ?iﬁgrﬁtgggeg()a and 8ga ext end
inwardly from the ssectivdlyl defadtabdé lid veclliding @ body Baving rauperipheral sealggslipBOa
and 82a respectively snap over the protrusjons 84a which results in the
uni que cl i ckﬂé‘#@é'ﬁ%@ﬁ@%ﬁm exsndingttal mﬁﬂé’efa adlwaktyerfiinwardiy extanding om
the b . .espects, the container is preferably the sanme as the 3
0 g\(,)&nt ai %g?}h&i%nmsﬁrﬁ ilr[: Figs. 1 - 3. P Y

whereby, upon joining said detachable lid to said bowl, said plurality of

inwardly extending protrusions snap over and are secured under the annular

flanges.

15 11.  The container of claim 10, wherein said sealing lip includes a first leg and a

second leg having a web extending therebetween.

12.  The container of claim 10, wherein said inwardly extending protrusions are

disposed on said second leg.

20
13.  The container of claim 12, wherein said inwardly extending protrusions are
rounded.
14.  The container of claim 13, wherein there are at least 10 of said plurality of
25 inwardly extending protrusions.
15. The container of claim 13, wherein said plurality of inwardly extending
protrusions are equidistantly circumferentially spaced along said sealing lip.
30 16.  The container of claim 12, further comprising at least one rigid tab member

extending outwardly from the lip.

A



As shoul d be understood upon review of the foregoing descri ppic@rsed/ivesd i d
and bow ass¥REPY™Mbrnming the container are provided with a significant
-6- nechani cal resistance to undesired détachnent of the Iid fromthe bow .
However, the nechani cal resistance offered by the annular flanges and .
protrusi ons 4o nThescdrsainet ohtlaimi s méeseint 2 aydible SOUR IS 9?6@'9%?%@?@&9 to

break the interfitting seal en det achnent. of. t oM i ed To
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attachmen i i n h4aa ! skl 'sEtwaes sthieoli usow een
sealing rel g){r?%%ghlﬁp gg@\l\eeﬁdlgﬁe conponents has been acconplished. As

not ed, whil eceb@plishkdand bowl may rom any one of a nunber
of different polymeric materials, a polypropyl ene honopol ymer optionally
includitng a slip agent is consi derxﬂl“ﬁ“‘l‘ﬂ“ﬁ ! ‘ le. Bu utilizing a

pol ypr opyl ene 10 honopol yrer, -t hiligl - *®ean be therno-formed to
have an average thicknesses of bet wéen®abbut" 16 to 50 nils and still offer
the necessary structural integrity. Wiile it will be apparent that the
preferred enbodi nents of the invention disclosed are well calculated to

fulfill the objects stated, it will be appreciated that 15 the invention
is susceptible to nodification, variation and change w t hout departing




fromthe spirit thereof. Industrial Applicability:: These contai ners. my be
manuf actured at | ow cost to provide econom cal 20 storaggcgﬁﬁ#ﬁgggfs

whi ch can bwOo®3ed or di sposed of after use. -7- VHAT | 1S 1.
A resilient m crowavabl e contai ner cquéising: a bow including a cavity
and an outwardly extending |ip; a sellecively detachable lid including a
lip; 5 said bow lip and lid Iip having at |east one protrusion or
fl ange thereon which slidably engage each other during attachnent of the
lid to the bowl whereby, upon attaching the |lid to the bow, an audible
clicking sound is made to verify that the container is sealed. 10 2.

The container of claiml, wherein said bow |ip includes a plurality of
substantially annul ar outwardly extending flanges, and wherein the lid |lip
i ncludes an inwardly extending protrusion. 3. The container of claim 1,
wherein the bow lip includes an outwardly 1 5 ext endi ng protrusion and
wherein the lid lip includes a plurality of inwardly
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ext endi ng fIanges 4.
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: The cont
| eg whi ch se@?s wWig2 (&

The cont ai ner

said 20
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a pair of SWPQ Qghkﬁlly annul ar out war dky- ext endi ng fl anges; PGHHSY/12952
sel ectively d chable Iid including a body having a peripheral sealing lip
including an outwardly extending tab gprber and a plurality of inwardly

extendi ng 10 protrusions; whereby, upon joining said detachable |id to
said bow, said plurality of inwardly extending protrusions snap over and
are secured under the annular flanges. 15 11. The container of claim

10, wherein said sealing lip includes a first |leg and a second | eg having a
web extendi ng therebetween. 12. The container of claim 10, wherein said

I nwardly extending protrusions are disposed on said second leg. 20 13. The
container of claim 12, wherein said inwardly extending protrusions are
rounded. 14. The container of claim13, wherein there are at |east 10 of
said plurality of 25 i nwardly extending protrusions. 15. The contai ner
of claim 13, wherein said plurality of inwardly extending protrusions are
equidistantly circunferentially spaced-alang said sealing |ip. 30 16.
The contai ner of claim 12, f/,//“f’/’;;:—_r—;‘f§§:‘“ .one rigid tab menber
extendi ng outwardly fro Te
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