BASE FOR METALLI C CONTAI NER BACKGROUND OF THE
| NVENTION 1. Field of the Invention [0001] This

wo eweniiien rel ates generally to netallic cont aP@EUS20881070735
nore specifically to lightweight netallic containers
that are fornmed by the drawi ng and ironing process so
as to have a substantially cylindrical vertically
upstandi ng sidewall and an integral base that defines
a standing ring. 2. Description of the Rel ated
Technol ogy [0002] Conventional netallic cans that are
manuf act ured using the drawi ng and ironing process are
typically fabricated from al um num although ot her
nmetal s 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 - convBNSRIRDROBAETATS KN CONTAPUEReL al | i c
cans is characterized by a end wa aving a
downwardly oriented perlpheral flange that defines a
standing ring on which the can may be supported on an

under | yi ng hor ] ! packagi ng
i ndustry is vehi 1;8 %T]* L) ity to
reduce material costs through l'i ghtweighting is

L. ext r diieldof thednvemdion Accordingly, there is

consi derabl e conpetition within the industry to design
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performance characteristics while using an absol ute
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hav?rgt EE&ta%ﬂQlﬁ'@hhdrﬁfal \tebt?caﬁy ﬂf)s@zlnlaglg sid%wg?gﬁg 89 1¥1tlé£r§pbatsp%at defines

a standing ring.

2. Description of the Related Technology

[0002]  Conventional metallic cans that are manufactured using the drawing and ironing
process are typically fabricated from aluminum, although other metals such as steel could
alternatively be used. Aluminum possesses ductility characteristics and can easily be drawn

into a cylindrical configuration and ironed to a comparably thin wall thickness.

[0003]  One popular conventional base design for such metallic cans is characterized 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 industry 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



likely it is to buckle outwardly under el evated

pressures, such as the pressures that may
whemnoaist er ed during the pasteurizati on and sSPOBES081070735

handl i ng of carbonated beverages such as beer. [0005]

Typically, the downwardly extendi ng standing ring

flanges of conventional alum num can designs were

characterized by a relatively constant radius in the

aiea that defined the standing ring. Wile such

desi gns provi ded adequate performance characteristics

at certain wall thicknesses, there is a continuing

desire in the industry to reduce those wall

thi cknesses in order to save material costs. [0006] A
enqovkidred domngthe gisjevaxitonedd subsequentihantllisg 0§ cdriormated beverages such
asbnproved base design for netallic containers that

prOV|des enhanced resi stance agai nst buckling and

ot her deformation as well as the mnimzation of
[00@8k e rTmicaHnéh%dommwtﬁﬂiwnﬂmEm iflangep @O entional
aluf%cfnu%{ 9 I nd%s1¥ns were Ichaaac I'lZG(il be a rePatlv?lg gOI{SEiP n%ifus n tile area that

ase des gn
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buckl i nd ot her deformatio as the
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a netalllc can accordlng to a first aspect of the

ven i ncl.udes a cal | ri ented i ndr.ic )
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recessed central portion and a downwardly flanged rim

as thpPinipFratipel EeiAessta substantially circul ar standing
ring, and where the downwardly flanged rim portion

i ncludes a firstSUMMARVY@OWTREINYENEIDRNNUI ar surface
t hat when viewed 1 n vertical cross-section has a first

[006ﬁd| ugccg}cdingly, it is an object of the invention to provide an improved base design for
metallic containers that provides enhanced resistance against buckling and other deformation

as well as the minimization of material costs.

[0008] In order to achieve the above and other objects of the invention, a metallic can
according to a first aspect of the invention includes a vertically 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 includes 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 curved 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 R1, R2 and R3 are each different from

each other.



curvature R, a second, |ower convexly curved annul ar

surface that when viewed in vertical cross-section has
waezosgendl radi us of curvature R2, and a third,P4Ts2008/070735

convexly curved annul ar 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 R, R2 and R3 are each different from each

ot her.[0009] A netallic can according to a second

aspect of the invention includes a vertically oriented
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with the cylindrical sidewall, the end wal | conpri si ng
oriengedraytiedsed sidewtlt;aind porehil vialldind iaudovnwith dhe/cylindmcp didewall, the
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surface having a first curvature, the first outer
portigoimebxlbya itat vedr eonvaklgrcusued faamd amvdveface havimga first curvature, the

vertical cross-section subtending a first_angle; .a )
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cyrved annul af surface having a third curvature, the
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can that is constructed according to a third aspect of

differepelrom ¢ach 9tB#1- i ncl udes a vertical | y oriented
cylindrical sidewall; and an end wall that is unitary
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_ a recessed central portion and a downwardly flanged
includgsm yseticallarichiad crlefdricelsidevelibsndant ¢rall wall tat swihiary with the
cylinér&c%p gldgxgal[, Itl‘?eqéndawnﬁl wﬁgnesliryg et1 rhe%essed central portion and a downwardly
flanged rim portion that defines a substantially circular standing ring, and wherein the
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

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

wherein the second radius of curvature is greater than the first radius of curvature.

[00011] 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 drawings 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.



downwardly flanged rimportion conprises a first
convexly curved annul ar surface that has a first

wo zdd/us1af curvature, a second convexly curve®GENus0ER070735
surface that is located inwardly of the first convexly
curved annul ar surface and that has a second radi us of
curvature, and wherein the second radius of curvature
is greater than the first radius of curvature. [00011]
These and various ot her advantages and features of
novelty that characterize the invention are pointed

out with D%MEWEESCRIPTIG)N%F'I@IE&)W% hereto
and form ng™a par er eo ter

under st andi ng of the invention, its advantages, and
[000124 o FIGUR b isdiagramenaigalitor plan avievy of emsilic eandbatds epmstructed
a further part hereof,
acuxﬁﬁ%q?B??%gﬁgg%%%%gﬁéﬁgghgegggﬁﬂ%ive matter, in which
there is illustrated and described a preferred
[000134b JUGHRAL 2 Bfa trhss-sentiwmnat iviow. tBRINEHOESERZPTIONGOR H HEind
DRAW NGS [ 00012] FIGURE 1 is a diagrammti cal top pl an
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nven

circleH-GJFHCHJREza cross-sectional view taken along |lines
2-2 in FIGURE 1; and [00014] FIGURE 3is an enl ar ged
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THE PREFERRED ENMBODI I\/ENT( S [ 00015] Referr| ng now to
[00015he Rbfavihgaswy tovierdeawinks, keheteth ¢ike Peferenssmmddrals designate

desi gnat e correspondi ng structure t hroughout the
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ven Ion I nc
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and a bottomend wall 14 that
preferably includes a recessed or domed central portion 16. The bottom end wall 14 further

. C

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 downwardly 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



preferably includes a recessed or doned central

portion 16. The bottomend wall 14 further includes a
waiwemoesndl y fl anged rimportion 18 that defi neCTAUS2008/070735

substantially circular standing ring 20. [00016]

Metallic can 10 is preferably fabricated from

al um num but could alternatively be fabricated from

steel or any other suitable netallic material.

Metallic can 10 is preferably forned using the drawn

wal | iron process with which those skilled in the art
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the downwardly flanged rimportion 18 includes a first
substaptialbsr symatsmlwlmemt tmranusiragal gxis theat exteadsttheughier owermost
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surface 22 is positioned outwardly with respect to the

lower comeulyaruratdaandilagsurfacg 220, as is best illustrated in
FI GURE 3. [00018] The downwardly flanged rim portion
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curvature R2, and subtends an angle a2
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ri ca a ver

circulaa&taﬁdin@atng@a wmmnﬁmwm | ower nost portion of the
circul ar st andi ng ring 20. Accordingly, the portion of

heC|r tandi ng ri.n 0 that is adapt t
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surface 24. [00019] The downwardly flanged rim portion
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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 to about 2.0 inches.

[00022] 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
utilized a single radius of curvature. 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



FIGURE 3 has a third radius of curvature R3, and

subtends a third angle a3. The third, inner convexly
wowovediannul ar surface 26 is positioned radi édTyUS2008/070735

inwardly of the substantially circular standing ring

20, as shown in FIGURE 3. [00020] Preferably, the

first, second and third radii of curvature R, R2 and

R3 are each different fromeach other. Mre

specifically, the third radius of curvature R3 is

preferably greater than the second radius of curvature

differdf radihd fdralburk WrToinSorPh&E Q6P m@ﬁ@l@é\/‘?ﬁg (‘hh%fénf AR lof ESdvature,
radi us of curvature R . Accordingly, the th radi us

and sush affematyeierebdBmiests ph@ﬂé ba bd)m@r@awehmttham@aoﬂthe irvention.
radi us of curvature R . [00021] Preferably, the
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about B 00 5iindhlee s al{oﬁﬂ@BQ(]) irByted, @ﬂdﬁsﬁ:@eﬂi herdpraferetipivthin amggsof about
i mportion 18 as conpl ex shape having a nunber of

0.025 @mﬁs)w%w (dsinglies, [deacand Todis o earvaiis $e i geaferably within a
onge DERBLODIOSHEL B OPYRERLY ol 8005, MBORNAT, M o

about 01026 iiZeb@s & sHonpd.065 ﬁﬂhm THe thidd V@Iﬁuﬂ(ﬁ" curhMaiuge R3 is preferably
significantl of the rimportion

enhances the stren
withimagraggejof %h@rdéé%% inches @@@P@&%@%ng@smﬁ mege pigfarey within a
range? %%)u‘teﬁ 059 %&l %oﬁ%(g Sﬂg nch O be .aChl eved a.t a

i nner ma ness "pernmits a significant
reduction in materi al costs and an econom ¢
[00024JonPhbe fitst W&lilﬁsdxfa:nt\agﬂfe R\I\V[jrd:ferab}y subengs @fiet pegle al that is within a
ephodi pent .t he, d mardl drimpaortion .18 is
range FERRRES oD PRI o b et s B T R bRds ¥ sdsind angle a2
that 1s‘f)fref€1lé5Wﬂt'ﬁlﬁ a rndd df%Boﬁ%“Q@EﬁgﬁgO@ oph Lihe (AN EM&Evature R3
Wi th a“design that has two separate areas
preferdﬂdy sutgehdsfaghedinglads thaofs withiv atrange,of abodtdato asounBP® The three
) arate a aV|n ferent..radi.i of curvature,
differeh BRI &7 FB5 ?ﬁ%rr‘f\?ée [y ka@r% 59meask ofShsi der ed
within the anbit of the invention.
[00025] The innermost end of the third, inner convexly curved annular surface 26 is unitary

with a transition surface 28 that extends inwardly to the recessed or domed 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 less. 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.



[00023] In the preferred enbodi nent, the first radius
of curvature R is within a range of about 0.015
Wa weers1ilo about 0. 090 inches, and is even nDrRCT/US2008/070735
preferably within a range of about 0.025 inches to
about 0.070 inches. The second radius of curvature R2
is preferably within a range of about 0.015 inches to
about 0.080 inches, and is nore preferably within a
range of about 0.025 inches to about 0.065 inches. The
third radius of curvature R3 is preferably within a
[00027PNE8s &f beatﬁfa@fst&doﬁévé\)%{; hes el ABAMH min Q3G éH%le?:?e?rstlé’snéiﬁd
iI's nore preferabl y withi’n a range of about 0.02
advantagcshdstht preadt iveftiQY Bavierbehe set fPri0m2Ue forbgpifig dsbrlptm;h tegether
ature Rl referabl¥ subtends a first an

with dFH%HS Of CRTEHPTE 24 rfala@@n&if hegBYRtgNy e 4i56iopurgds 1 %ﬁ%ﬂtwe only,
and c@ﬁg&r}ﬁay l?é’rhb!&e afde@dw ¥HeMhBy R2msthl 6nd5p@ s5R0H8 qn%g%h&m of

s preferably wthin a range oFéabout

parts \aibhunttheaﬁhnci'ﬂies ¢fhihe dwembnm thodf ﬁltﬂtﬁxmt indécaiRd l;(yrthé broad lgyneral
.Subtends a thlr 3. that is within a range of

meanigg gf fhederms in pdig t@@ PPEREC FRIEES I PHEPSRE angles al, a2
and a3 are preferably each different fromeach other.
[ 00025] The innernost end of the third, inner convexly
curved annul ar surface 26 is unitary with a transition
surface 28 that extends inwardly to the recessed or
domed central portion 16 of the bottomend wall 14.
The transition surface 28 at its interface with the
third, inwardly convexly curved annul ar surface 26
preferably extends at an angle B with respect to a
hori zontal plane that is within a range of about 50 to
about 90. [00026] The enhanced resi stance agai nst
buckling that is achieved by the invention permts a
wal | thickness of the downwardly flanged rimportion
18 to be 0.0108 inches or less. Mire preferably, the
wal | thickness of the downwardly flanged rimportion
18 is 0.0107 inches or



| ess. Most preferably, the wall thickness of the
downwardly flanged rimportion 18 is 0.0106 inches or
wa ®e%015Canvent i onal designs typically experi erREEdUS2008/070735

buckl i ng problens at conparabl e wal

t hi cknesses. [00027] It is to be understood, however,

t hat even though nunmerous characteristics and

advant ages of the present invention have been set

forth in the foregoing description, together with

details of the structure and function of the

i nvention, the disclosure is illustrative only, and

changes may be made in detail, especially in matters

ape ize and arrangenment of parts within the

““L~§i$§i@ .buﬁég:the invention to the full extent

i ndi cated by the broad general neaning of the terns in
1. A mehilledhednheorappeiided cl ai ns are expressed. WHAT | S

CLAIMED IS: 1. Anetallic can, conprising: a

vertical l riented cyljndrical sidewall; and an end
\?éﬁeftlCflﬂ%f)x?lﬁe%?ﬁq't“apﬁaﬁ\ﬂdfﬁmgazi cylindrical sidewall,

said end wall conprising a recessed central portion
andndwdb wiwés aitaryf With gsid cylimirioal didevalk, beitl el thial@8m@rising a

ubstantially circular _standing ring, and where said.
recesse aemwi partipnsand a dewnpiardly, Banged sing peision dleas dgfingsiassubgipmtially
: I V] in
cireula AR g 1hdt SRR R S Find ey MORR O BIR S
R, a second, |ower convexly curved annul ar surface
t hat @Higst optes wemveixly queyadi anahlac swése det wihon vieaedan vertical cross-
S8 ic())ng] rglgi ?\rs/aé]of (ﬁur va% urg.R2, and a third, inner
eonvextyd B T SHUNAT S Bir'f ace that when viewed in
vertical crosssection has a third radius of curvature

R3, andeanindyleivar saivexlfyicosied asmdarmirfacdthbhheh viaded irofertical

curvature R, R2 and. R3 are each _different
cross-section has a second radius of curvature R2, and

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.

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

said second radius of curvature R2.

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

than said first radius of curvature R1.

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

said first radius of curvature R1.



fromeach other. 2. Anetallic can according to claim
1, wherein said third radius of curvature R3 is
wapoenosi3tt han sai d second radi us of curvat ure RA/UR008070735
nmetallic can according to claim1, wherein said second
radius of curvature R2 is greater than said first
radius of curvature RI. 4. Anetallic can according to
claim1l, wherein said third radius of curvature R3 is
greater than said first radius of curvature R .5. A
nmetallic can according to claim1, wherein said first
radius of curvature Rl is within a range of about
0. 015 inches to about 0.090 inches. 6. A netallic can

5. A mRESIR GinnGcdrBingh@tm 1, WRSER i BRistrafllius F ctiRHukSR Pis w1th1n arange
curvature Rl s within range of about 0.025 inches t

of aboug Bl P 1ihey ® dbooh@890 inches. netal | i ¢ can according to
claiml1l, wherein said second radius of curvature R2 is

6. A mMaﬁlEf Gnd, E&gﬁg‘fﬁ ﬁP@U&zh&ef?ﬂsﬁld iﬂ%ﬁ%ufg%g ﬁ%ﬁ%ﬁn}&f’%%thm range

I nC I C Can accor

of abounhidR8iimchsaiochbeec@AT natiésus of curvature R2 is within a
range of about 0. 025 i nches to about 0.065 inches. 9.

7. Al B o R G & T R el iSO ity is witin
range o8BSl 0D18 L heNBout ®02PRKEeLD. 090 inches. 10. A

netallic can accordi ng to claim9, wherein said third
ius of cuyrvature |s within a range of about

8. A métag%aflﬁﬁ?é ng & %118’61&? wheseio spidoieand radius af ersvanre R2 isarithin a
range 0P85 81009 idReSlobBldn 0¥ fkRdsn said first radius of

curvature R subtends a first angle that is within a
range of about 5 to about 80. . S
9. 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.

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

range of about 0.025 inches to about 0.070 inches.

11. 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°.

12, 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°.

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

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

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

range of about 50° to about 90°.



12. A netallic can according to claim1l, wherein said
second radius of curvature R2 subtends a second angl e
wa 10a2/015831wi t hi n a range of about 5 to about 5@®CTIBS2008/070735
metallic can according to claim1, wherein said third
radi us of curvature R3 subtends a third angle that is
within a range of about 5 to about 80. 14. A netallic
can according to claim1l, wherein an innernost end of
said third, inner convexly curved annul ar surface
extends at an angle with respect to a horizontal plane
that is wwthin a range of about 50 to about 90.15. A
netallic can according to claim1, wherein said is
15. A nSdilIsit it ARbidinEiol Faer, wietdidl k18 id duBStaf@dlydidhBFRARTing ring has a
that is within a range of about 1.2 inchés to about
diametep that isrithes a rargze ofabauttdl] inchesdm abas gl inghasg: a
vertically oriented cylindrical sidewall; and an end
P S.unj.tary wwth said cylindrical sidewall,
16'Am\§ga%ugf Jeaﬂgtt'ov\nliéll?rfSHJ@On’pri sing a recessed central portion
and a downwardly flanged rimportion that defines a
%M@@@%hvn&nk#«wﬁn@vmhmd@wdhdmdg ring, and where said
downwardly flanged rimportion conprises a first outer

SPENSHAIYthats Ylﬁﬁax?%’fﬂ &d SHiliAcs sm%lwaﬁ,gsa?d ﬁtﬂ.élr\%ll comprising a

curvature, said first out’er convexly curved annul ar

recessedseanfracgoridremd/a éovedwardlyvitanged ein proesthaeddfinena substantially
cond,. | ower convexly

) subt endi ng first . | e; S
cireular G YIB8 T AN St ﬁ%@@gwmﬁvgﬁ%pgg EGhBOTHAR GPRHES sai d
second | ower convexly curved annul ar surface when

Vi ewedfitsnomer ¢dnatly c1088 abRakd RAfasLIRtveiph fitht urSQGRAN6hid first
angle; a third, inner convexly curved annul ar surface

P gegvexly pirved eulagsuifece whangviewigd i 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.

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

about 80°.

18. A metallic can according to claim 16, wherein said second angle is within a range of about

5° to about 50°.
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i nner convexly curved annul ar surface when viewed in
vertical cross-section subtending a third angle, and
wontvey/eismsisai d first, second and third angl es aGI/€%008/070735
different fromeach other. 17. A netallic can
according to claim 16, wherein said first angle is
within a range of about 5 to about 80. 18. A netallic
can according to claim 16, wherein said second angle
is within a range of about 5 to about 50.19. A
metallic can according to claim 16, wherein said third
angle is wthin a range of about 5 to about 80. 20. A
netallic can, conprising: a vertically oriented
19. A gitlallidéancRtor@indeyalalm 18NWhaBin@ar R4 hndlB &t witin UHhARIOf about 5°
with said cylindrical sidewall, said end wal
to abowt$fpri sing a recessed central portion and a downwardly
flanged rimportion that defines a substantially
20. A hithiGElca%, ShRRdinRg ring, and where said downwardly
flanged rimportion conprises a first convexly curved
annul ar surface that has a first radius of curvature,
& vstticsHy osemodaylindeigehsedewallnandar surface that is
| ocated inwardly of said first convexly curved annul ar
sHh@Ganand id idtarP@%h %aiﬁ%gﬁﬁ‘cﬁicranHWalﬁfsaiﬁ WY 3H B mpAle a
wherein said second radius of curvature 1s greater
recessetl lsamirad podiohiand ta doshivasdlp flacgadwat pogion 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, and wherein

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