BASE FOR METALLI C CONTAI NER BACKGROUND OF THE I NVENTION 1. Field of the

I nvention [0001] This invention relates generally to netallic containers
and nore specifically to Iightweight netallic containers that are forned
by the drawing and ironing process so as to have a substantially

cylindri cANO8R5E4AI | y upstandi ng si dewal | and an i nt BGFE2048459¢73% hat
defines a standing ring. 2. Description of the Related Technol ogy [0092]
Conventional nmetallic cans that are nmanufactured using the draw ng and
ironing process are typically fabricated from al umi num although ot her
metals such as steel could alternatively be used. Al um num possesses
ductility characteristics and can easily be drawn into a cylindrical
configuration and ironed to a conparably thin wall thickness. [0003] One
popul ar conventi onal base design for such netallic cans is characterized
by a doned end wall having a downwardly oriented peripheral flange that
defines a standing ring on which the can nmay be supported on an underlying

hori zontal surface.

BASE FOR METALLIC CONTAINER

BACKGROUND OF THE INVENTION

i. Field of the Invention

[0001] ‘ This invention relates generally to metallic containers and more specifically to
lightweight metallic containers that are formed by the drawing and ironing process so as to

have a substantially cylindrical vertically upstanding sidewall and an integral base that defines

a standing ring.

2. Description of the Related Technology

[0062]  Conventional metallic cans that are manufactured using the drawing and ironing
process are typically fabricated from aluminum, although other metals such as steel coutd
altematively be used." Aluminum possesses ductility characteristics and can easily be drawn

mto a eylindrical configuration and ironed to a comparably thin wall thickness.

[00€3]  One popular conventional base design for such metallic cans is characteﬁzed by a
domed end wall having a downwardly oriented peripheral flange that defines a standing ring

on which the can may be supported on an underlying horizontal surface.

[0004]  The packaging industry is very competitive, and the ability to reduce material costs
through lightweighting is extremely important. Accordingly, there is considerable
competition within the indostry to design metallic can configurations that possess the
necessary performance characteristics while using an absolute minimum of material.
However, the thinner that the domed end wall of the container is manufactured the more

likely it is to buckle outwardly under elevated pressures, such as the pressures that may be



[ 0004] The packaging industry is very conpetitive, and the ability to
reduce material costs through |ightweighting is extrenely inportant.
Accordingly, there is considerable conpetition within the industry to
design nmetallic can configurations that possess the necessary performance
characteristics while using an absolute m ni num of material. However, the
t hi nner that the doned end wall of the container is manufactured the nore
likely it is to buckle outwardly under el evated pressures, such as the

pr essuresoiietd dayindthe paseatnition add dulyseqegnt handbag bé carbamité¢direvarnges such
subsequent handling of carbonated beverages such as beer. [0005]

Typi cal3Peek he downwar dl y ext endi ng standing ring flanges of conventional
al um num can designs were characterized by a relatively constant radius in
the ar ggogdjat ‘defidangdit Aewalharmh B eﬁdiﬂg staMifthg ing WGR-dRF8MFenRERY | ded _
adequat e performance characteristics at certain wall thicknesses, there is
-a cont islubmymdesi desighnweteechiarsdtesized by o relatithetiecaiisioneradiais lin theiagéatbatses in

o e L oRe) AT SEL O RS SRR AR S SRS, .

enhanced .&@gh ARk RIS N Blrdy ‘é'&bhﬁ&ﬂli%ées% hethedfiR tQRc@fovelhiias the
m nimzation of material costs. SUMVARY OF THE | NVENTI ON [ 0007]

Accor dithgkygssesimh otiemensaye afateried cbsts.vent i on seek to provide an i nproved
base design for netallic containers that provides enhanced resistance

agai nst KI i her f.Q% e | ] . LNk 17 L on. af
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I nvent icontained taesotidveéibagedd i¢sistance against buckling and other deformation as well

as the mimimization of material costs.

SUMMARY OF THE INVENTION

[0007] Accordingly, embodiments of the invention seck to providé"a_ﬁ"i'mpl‘dveq base
design for metallic containers that provides enhanced resistance against buckling and other

deformation as well as the minimization of material costs.

[0008] A metallic can according to a first aspect of the invention includes a verfically
oriented cylindrical sidewall and an end wall that is unitary with the cylindrical sidewall, the
end wall including a recessed central portion and a downwardly flanged rim portion that
defines a substantially circular standing ring, and where the downwardly flanged rim portion
inciudes a first outer convexly curved annular surface that when viewed in vertical cross-
section has a first radius of curvature R1, a second, lower convexly curved annular surface
that when viewed in vertical cross-section has a second radius of curvature R2, and a third,
inner convexly curvéd annular surface that when viewed in vertical cross-section has a third
radius of curvature R3, and wherein the first, second and third radii of curvature Ri, R2 and
R3 are each different from each other; wherein said third radius of curvature R3 is greater

than said second radius of curvature R2.



oriented cylindrical sidewall and an end wall that is unitary with the
cylindrical sidewall, the end wall including a recessed central portion
and a downwardly flanged rimportion that defines a substantially circular
standing ring, and where the downwardly flanged rimportion includes a
first outer convexly curved annul ar surface that when viewed in
verticatcrosssection has a first radius of curvature Rl, a second, |ower
convexly curved annul ar surface that when viewed in vertical cross-section
has a second radius of curvature R2, and a third, inner convexly curved
annul ar[0808]f acentetrdlic wirercoidivgte a secamstaspeciiof Bredggention indwden agvertically r d
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curvature R2. A metal lic can according to a second aspect of the
i nvent i defineric subdestialwaraulaatdngdingrinenaebwbsreinile deehweidiiellaiged riand an end

wal | that .is upitary with the cylindrical sidewall, the end wall .-
Corpr | SRS BUESs et ButtE PR Srur e SGALE R B BR § TFARGERTF A por t i on
that defiNRReroathd) BRERhhYuIS ufHtAh&T ABRLDEh Tdrich] AR WBH BhiRtehdify
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t he second curvature. nmetallic can that “I's constructed according
ta a thurataspect of the invention includes a vertically oriented
“cylindrical sidewall; and an end wall that is unitary with the cylindrical
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first convexly curved annul ar surface that has a first radius of
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curvature; and wherein the second radius of curvature is greater than the
first rfasiradivebf auvatateyn seamd cenvatly dlirved amuilarsudicedhatuatogated invadivatfer

than the first radius of cupvature. 011] These and. var. ous, ot her.
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part - -hereof. wever, for a better understanding of the invention, its
advant agiiss oxndvdtive; ak] whérsin the second radius of curvature is greater than the first radius

of curvature and said third radius of curvature is greater than the first radius of curvature.

[0011] These and various other advantages and features of novelty that characterize the
invention are pointed out with particularity in the claims annexed hereto and forming a part
hereof. However, for a better understanding of the invention, its advantages, and the objects
obtained by its use, reference should be made to the draﬁngs which form a further part
hereof, and to the accompanying descriptive matter, in which there is illustrated and described

a preferred embodiment of the invention.



.. obtained by its use, reference should be nade to the draw ngs which forma
further part hereof, and to the acconpanying descriptive matter, in which
there is illustrated and described a preferred enbodi mrent of the

i nvention. BRI EF DESCRI PTI ON OF THE DRAW NGS [00012] FIGURE 1 is a

di agrammatw@zibveepipl an view of a netallic can that isccomesouwsied
according to a preferred enbodi nent of the invention; [00013] FIGURE 2 is
a cross-sectional view taken along lines 2-2 in FIGJURE 1; and [00014]
FIGURE 3 is an enlarged cross-sectional view of the area that is depicted
inthe circle 3-3 in FIGURE 2. DETAI LED DESCRI PTI ON OF THE PREFERRED
EMBODI MENT(S) 1000151 Referring now to the draw ngs, wherein |ike

ref erence nuneral s desi gnate correspondi ng structure throughout the views,
and referring in part BRIEXADESCRIREINN OF THEDRAWINGEan 10 that is
constructed according to a preferred enbodi nent of the invention includes
a gener o1z CTEURE s ALbSRhAGHGEY oMl AL of el HENAL Lun s WU @nbiRl t OM €N
wal | 14 that preferably includes a recessed or omed central portion 16.
The bot t ¥69rding tapreienrad ¢grpfodiveant piibt indention; downwar dly flanged rim portion
18 that defines a substantially circular standing ring 20. [00016]

Metal | i cjooeus] 101GSRIL &f £dralsycibalini&atarsh disiMnad UM DMEURIUE, 60Ul d
alternatively be fabricated fromsteel or any other suitable netallic

mat eri al alli n 10 js preferaply, for usi the drawn wall iron
process [\(l)vl("%\irl%‘i wl?.}('%‘:‘ﬁ”f?bss% eg%f%eﬁgliﬁ’s?'?fc?ﬂél HFY o Iareﬁg’%’f eFpiplag in the
circle 3-3 in FIGURE 2,

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT(S)

[00015] Referring now to the drawings, wherein like reference numerals designate
corresponding structure throughout the views, and referring in particular to FIGURE l,a
metallic can 10 that is constructed according to a preferred embodiment of the invention
includes a generally vertically oriented cylindrical sidewall 12 and a bottom end wall 14 that
preferably includes a recessed or domed central portion 16. The botiom end wall 14 further
includes a downwardly flanged rim portion 18 that defines a substantially circular standing

ring 20.

[00016] Metallic can 10 is preferably fabricated from aluminum, but could alternatively be
fabricated from steel or any other suitable metallic material. Metallic can 10 is preferably

formed using the drawn wall iron process with which those skilled in the art will be familiar.

[00017]. In the preferred embodiment, the downwardiy flanged rim portion 18 includes a
first outer convexly curved annular surface 22 that when viewed in vertical cross-section, as
shown in FIGURE 3, has a first radius of curvature R1 and subtends an angle al. The first,
outer convexly curved annular surface 22 is positioned outwardly with respect to the circular

standing ring 20, as is best illustrated in FIGURE 3.

{00018] The downwardly flanged rim portion 18 also further includes a second lower
convexly curved annular surface 24 that when viewed in vertical cross-section as shown in

FIGURE 3 has a second radius of curvature R2, and subtends an angle a2. In the preferred



[00017] In the preferred enbodi nent, the downwardly flanged rimportion 18
includes a first outer convexly curved annul ar surface 22 that when viewed
in vertical cross-section, as shown in FIGJURE 3, has a first radius of
curvature Rl and subtends an angle al. The first, outer convexly curved
annul ar sWd 208®01231i s positioned outwardly w th respertr/gsaoush®7ss r cul ar
standing ring 20, as is best illustrated in FIGURE 3. [00018] The
downwardly flanged rimportion 18 also further includes a second | ower
convexly curved annul ar surface 24 that when viewed in vertical
cross-section as shown in FIGURE 3 has a second radius of curvature R2,
and subtends an angle a2. In the preferred WO

2009/ 015131PCT/ 11 S2008/ 070735 enbodi nent, the second | ower convexly curved
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surface.wildl.b fined t he .second | ower. conyexl,y. cyrved annul ar
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i ncl udesovir bhtivedy cirt@BdnneRPMeMEy2acur ved annul ar surface 26 that when
viewed in vertical cross-section as shown in FIGJURE 3 has a third radi us

of curv 3, . and btends.a thir ngle.a3, .The.third,.inner convexly
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subst antemkily ceivedathakr SiReEa@atwiig vidored asvestalodsRedibikRodn in [ 00020]
first, second and third radji of curvature R, R2 and R3
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which in turn is preferably greater than the first radius of curvature R.
Accor di pigtiar stiapding tig 20, pediows ioFIGRNVAture R3 is preferably greater than
said first radius of curvature R . [00021] Preferably, the substantially

ci rcul ajpost@ndireerablyNie RS stoodl aNEHAE rdddAF clrSarie RN B2 AndBNGe ek about 1.2
inches to about 2.0 i1 nches.

different from each other. More specifically, the third radius of curvature R3 is preferably

greater than the second radius of curvature R2, which in turn is preferably greater than the

first radius of curvature R1. Accordingly, the third radius of curvature R3 is preferably

greater than said first radius of curvature R1.

[00021] Preferably, the substantially circular standing ring has a diameter that is within a

range of about 1.2 inches o about 2.0 inches.

[06022] By forming the downwardly flanged rim portion 18 as a complex shape having a )
number of compound curves as viewed in vertical cross-section, the strength of the ;
downwardly flanged rim portion 18 is increased relative to previously known designs that (
uttlized a single radius of curvatare. This significantly enhances the strength of the rim
portion 18 and increases the resistance to buckling, which enables comparable strength to be
achieved at a thinner wall thickness, which permits a significant reduction in material costs
and an economic competitive advantage. While in the preferred embodiment the downwardly
flanged rim portion 18 is formed of three separate areas having different radii of curvature,

similar advantages could be achieved with a design that has two separate areas having



[00022] By form ng the downwardly flanged rimportion 18 as a conpl ex
shape having a 1 nunber of conpound curves as viewed in vertica
cross-section, the strength of the, downwardly flanged rimportion 18 is
increased relative to previously known designs that utilized a single
radi us of wouweedisase This significantly enhances the storarsgickombsst he rim
portion 18 and increases the resistance to buckling, which enables
conparabl e strength to be achieved at a thinner wall thickness, which
permts a significant reduction in material costs and an econonic
conpetitive advantage. Wile in the preferred enbodi nent the downwardly
flanged rimportion 18 is forned of three separate areas having different
radii of curvature, simlar advantages could be achieved with a design
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preferagmﬁ within a range of about 0.025 inches to about 0.070 inches.

[ 00024] Withia afrangstof phayt B81 Hinckes i ghout 0RInches fad imaye gratstablyostin i rst angl e
al thatnﬁée8?&%%Mhd%5%ﬁﬂ&ﬁo%ng%QHbIém%o about 80. The second radius of

curvature R2 subtends a secon ang e a2 that is preferably within a range

of abou bout 50. The third radius of curvature R3 preferably
subt endi.oogz‘hhiﬁﬁ B gacinsof cpmyapre K iplersply subtends g s pnshpl ihatss vBbiaBout  80.

The t hr ggsdiffh66:8nto A RS Ghe scBénd@RHut AR 1] §hRbhY, £8GR aﬁélg fgerent

fronleach ot her. [00025] The innernost end of the third, inner”convexly
curved HariePrerahly Wikia a281ge of ahoiut Frty abdut b0°a The ﬁmﬁlmdlmfswﬂiawé{328 t hat

ext endSFljel%%[ﬁ#éte & attH1 c%!m%ﬁ; Rt 1?&:111%@”?%1@;?@4})034 ’°rt) 1?11&{ t he bottom

end wal ransi surtace Phtert ace wth &%t hi rd,
i nwar dl giffeemeagley a L uP webh3anapleferabbugatindiffe2bt fpomeéehatey ext ends at an angle
B with respect to a horizontal plane that is within a range of about 50 to

about 9&0025}' The innermost end of the third, inner convexly curved annular surface 26 is unitary
with a transition surface 28 that extends inwardiy to the recessed or demed central portion 16
of the bottom end wall 14. The transition surface 28 at its interface with the third, inwardly
convexly curved annular surface 26 preferably extends at an angle B with respect to a

horizontal plane that is within a range of about 50° to about 90°,

[00026] The enhanced resistance against buckling that is achieved by the invention permits
a wall thickness of the downwardly flanged rim portion 18 to be 0.0108 inches or fess. More
preferably, the wall thickness of the downwardly flanged rim portion 18 is 0.0107 inches or
less. Most preferably, the wall thickness of the downwardly flanged rim portion 18 is 0.0106
inches or less. Conventional designs typically experienced buckling problems at comparable
wall thicknesses.



[ 00026] The enhanced resi stance agai nst buckling that is achieved by the
invention permts a wall thickness of the downwardly flanged rim portion
18 to be 0.0108 inches or less. Mre preferably, the wall thickness of the
downwardly flanged rimportion 18 is 0.0107 inches or |ess. Mst

pr ef er abl wo tobsois@k | t hi ckness of the downwardly fl angadseesmpessti on 18 is
0. 0106 inches or |ess. Conventional designs typically experienced buckling
probl ens at conparable wall thicknesses. [00027] It is to be understood,
however, that even though numerous characteristics and advantages of the
present invention have been set forth in the foregoing description,
together with details of the structure and function of the invention, the
disclosure is illustrative only, and changes may be made in detail,

especi all®0827]n Jretio be wndofsiomlidpavevei that eaadﬂiamgha]mg:emumham‘ctepiaics sndrvit hin the
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cylindric S|demall and an end wall that is unpitary with said

cyl i ndr ‘f angeq R bp madesn de@ifesngetally fompiersfihaps 7684 SwRPLEBFR PAl porti on

and a d9&ﬂM@ﬂﬂﬂﬂw%hﬁﬂﬁ%@ﬁﬂhﬂb?&ﬁ%hﬂﬂhéﬂﬁ%mﬁ%ﬂ&@&ﬁmﬁnﬁﬂ?ﬁ% cnha@hll y circul ar
standi ng ring, where said downwardly flanged r|n1port|on conpri ses
a f|rstH@@uﬁiﬁﬁbhvgﬁhy“@Mﬁﬂ@ﬂmmﬁﬁhﬂahumﬂﬁﬁg@éﬂ%ﬁat when viewed in vertica

cross-section has a first radius of curvature R1,



a second, |ower convexly curved annul ar surface that when viewed in

vertical cross-section has a second radius of curvature RZ2, athird,
i nner convexly curved annul ar surface that when viewed in verti cal
cross-section has a third radius of curvature R3, and wherein sai d

first, second and third radii of curvature Rl1, R2 and R3 are each
different from each other; wherein said third radius of curvature R3 is
greater than said second radius of curvature R2. 2. A netallic can

accor-ga#'ﬂ%tlg(ﬁj%' @ﬁ,lsyvherei n said second radius of curvature R2 is

gr eat : radius of curvature RI. 3. A netallic can
according to claim]l, wherein said third radius of curvature R3 is greater
t han kaA thetdllistanr ediprisingt curvature Rl . 4. A nmetallic can according to
claim1l1, wherein said first radius of curvature RL is within a range of
about 0.015 inches .to dfa(?y&,ut .0.090 inches. 5. Anetallic can according to

clai m 4, Wnersehy sdemeq ylagrical gidgwakhrandyr vature RL is within range of
about 0.025 inches to about 0.070 inches. 6. A netallic can according to

claiml, WheheWandnk & GRG0 SH4 Uil AUNALH EidTa v lohlbing o an0° OF
about 0.015 |Bnches to about O.gagoefﬁlg&gs. > 4 ohiBing a
recessed central portion and a downwardly flanged rim portion that defines a substantially

circular standing ring, and where said downwardly flanged rim portion comprises

a first outer convexly curved annular surface that when viewed in vertical cross-

section has a first radius of curvature R1,

a second, lower convexly curved annular surface that when viewed in vertical

cross-section has a second radius of curvature R2,

a third, inner convexly curved annular surface that when viewed in vertical cross-

section has a third radius of curvature R3, and wherein

said first, second and third radii of curvature R1, R2 and R3 are each different
from each other; wherein said third radius of curvature R3 is greater than said second

radius of curvature R2.

2. A metallic can according to claim 1, wherein said second radius of curvature R2 is greater

than said first radius of curvature R1.

3. A metallic can according to claim 1, wherein said third radius of curvature R3 is greater than

said first radius of curvature R1.



7. Anetallic can according to claim®6, wherein said second radi us of
curvature R2 is within a range of about 0.025 inches to about 0.065
inches. 8. Anetallic can according to claim 1, wherein said third radius
of curvature R3 is within a range of about 0.015 inches to about 0.090
inches. 9. Anetallic can according to claim@8, wherein said third radius
of curvature R3 is within a range of about 0.025 inches to about 0.070
inches. 10. A netallic can according to claim1l, wherein said first

radi ug Rfméi&l[n‘! @5&%0@018&1 B8R Swhebin'sald BRGh&ud BedurRudirl L Ridinrange . of
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about 5 to about metallic can according to claim 1, erein
said I@emﬁﬁbpatcﬁ@ls‘i mheemmuewmmmt ends a second angle that is within
a range of about 5 to about 50. 12. A netalllc can according to claim1,

wher ej n said,.third r ature athird angle that is
wh e A TRl Cosf e iR ofiim Somine g S b B Qe B R g8 i 1 1.
mheraﬁmbamx]mnaﬁaﬁgh)@ﬁﬂt@bﬂ$ahﬁxth|rd, |nner convexly curved annul ar
surface extends at an angle with respect to a horizontal plane that is

within a range of about 50 to about 90. 14. A metallic can according to
cl ai rf¥-14 mgvdhieran asagrdingdo slabs d awhérain spidseeandIredivsefaniatge RR igwithis aa

di amgtgre dfBbul oY el 1 FatAN@BsPhcAROUt 1.2 inches to about 2.0 inches.

7. A metallic can according to claim 6, wherein said second radius of curvature R2 is within a

range of about 0.025 inches to about 0.065 inches.

8. A metallic can according to claim 1, wherein said third radius of curvature R3 is within a

range of about 0.015 inches to about 0.090 inches.

9. A metallic can according to claim 8, wherein said third radius of curvature R3 is within a

range of about 0.025 inches to about 0.070 inches.

10. A metallic can according to claim 1, wherein said first radius of curvature R1 subtends a first

angle that is within a range of about 5° to about 80°.

11. A metallic can according to claim 1, wherein said second radius of curvature R2 subtends a

second angle that is within a range of about 5° to about 50°,

12. A metallic can according to claim 1, wherein said third radius of curvature R3 subtends a

third angle that is within a range of 5° to about 80°.

13. A metallic can according to claim 1, wherein an innermost end of said third, inner convexly
curved annular surface exiends at an angle with respect to a horizontal plane that is within a

range of about 50° to about 90°.



15. A netallic can, conprising: a vertically oriented cylindrical
sidewal I ; and an end wall that is unitary with said cylindrical
sidewal |, said end wall conprising a recessed central portion and a
downwardly flanged rimportion that defines a substantially circular
standing ring, and where said downwardly flanged rimportion conprises
a first outer convexly curved annul ar surface having a first curvature,
said first outer convexly curved annul ar surface when viewed in verti cal

Crosspss %Hem1§éé§lta@élgﬂlﬂg tfcthind BtwiRndh ‘§a1d is substaftiaf§ CRRH ar G, § ﬁ‘%vrl\%ég)él y

curved annul ar surface Raving d second curvature, sard secon

conv ekimetethgiod wathmd langfscufrabamel tvehesvio @b 2itnindest i cal  cr oss- sect i on

subt endi ng a second angl e; a third, inner convexly curved annul ar
sur f ace Qavi a third. curvature, said third inner convexly curved annul ar
sur f ace HR@?%Weﬂ”W%wV@rtical cross-section subtending a third angle,
and wherein said first, second and third angles are each different

fron1eachdnéﬁaﬂwgﬁgﬁ&m%ﬁﬁhﬁmg@%duﬂﬂéhwurvature is greater than the
second curvature nmetallic can according to claim 15, wherein said
first angle is within a range of about 5 to about 80. 17. A netallic can
accor di ng an@nd vailrthdl % uniher witinsad o ylirsleicdsileaal] wid endwialldompaisingage of 5 to
abOUtrec?egéed central portion and a downwardly flanged rim portion that defines a substantially

circular standing ring, and where said downwardly flanged rim portion comprises

a first outer convexly curved annular surface having a first curvature, said first
outer convexly curved annular surface when viewed in vertical cross-section subtending a

first angle;

a second, lower convexly curved annular surface having a second curvature, said
second lower convexly curved annular surface when viewed in vertical cross-section

subtending a second angle;

a third, inner convexly curved annular surface having a third curvature, said third
inner convexly curved annular surface when viewed in vertical cross-section subtending a

third angle, and wherein

said first, second and third angles are each different from each other, and wherein

the third curvature is greater than the second curvature.

16. A metallic can according to claim 15, wherein said first angle is within a range of about 5° to

about 80°.

17. A metallic can according to claim 15, wherein said second angle is within a range of 5° to

about 50°.
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18. A netallic can according to claim 15, wherein said third angle is
within a range of about 50 to about 80 . 19. A netallic can, conprising: a
vertically oriented cylindrical sidewall; and an end wall that is
unitary with said cylindrical sidewall, said end wall conprising a
recessed central portion and a downwardly flanged rimportion that defines
a substantially circular standing ring, and where said dowwardly flanged
rimportion conprises a first convexly curved annul ar surface that has a

Firstyg adijis,@f cawcy&g#g%% claim 15, +hedif ong ﬂﬁgfxla}eg&' ¥ witT bay ssur face

that 1s ocated | nwar said first conv curved annul ar surface and

t hat thabowt 88&cond radi us of curvature, a third, inner convexly
curved annul ar surface that when viewed in vertical cross-section has a
thirdp{adius of curvature; and wherein said second radius of

cur vature MRl can, comRTSINg sai d first radius of curvature and said third

radi us of curvature is greater than the first radius of curvature.
a vertically oriented cylindrical sidewall; and

an end wall that is unitary with said cylindrical sidewall, said end wall comprising a
recessed central portion and a downwardly flanged rim portion that defines a substantially

circular standing ring, and where said downwardly flanged rim portion comprises
a first convexly curved annular surface that has a first radius of curvature,

a second convexly curved annular surface that is located inwardly of said first

convexly curved annular surface and that has a second radius of curvature,

a third, inner convexly curved annular surface that when viewed in vertical cross-

section has a third radius of curvature; and

wherein said second radius of curvature is greater than said first radius of

curvature and said third radius of curvature is greater than the first radius of curvature,
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