30 DECEMBER 2005 CAN SHELL AND DOUBLE- SEAMED CAN END Background of the

| nvention [0001] This invention relates to the construcsdi mcEMBERBGsNg of a
sheet nmetal or alum num can shell and can and having a peripheral rimor
crown which is doubl e-seaned to the upper edge portion of a sheet netal or
al um num can body. Such a can end is forned froma drawn sheet netal can
shell, for exanple, a shell produced by tooling as disclosed in U S. Patent
No. 5,857,374 which issued to applicant. Conmmonly, the forned can shel
includes a circular center panel which extends to a panel wall which

extends to or also forms Lihq sipneANSBIuSE-SeAMEDf Orcing rib or countersink
havi ng a U shaped cross-sectiona ﬁﬁr ll,ﬁuratlon The countersink is

connected by a frusto-conical chuc o an annular crown which is forned
with a peripheral curl. For beverage containers, the center panel of the
shell is commonly provided with an E-Z open tab; and after the can body is
filled wth a beverage, the peripherally curled crown of the shell is

doubl e-seaned to the upper and portion of the can body. [0002] Wen the can
body is filled with a carbonated beverage or a beverage which nust be
pasturized at a high tenperature, it is essential for the can and to have a

subst anti al buckl e strengt h tBackarotrd ofithl Inkentionessuri zed beverage, for
exanple, a b SRR MRt re%ies't@&ﬁztcoﬂﬁnﬂﬁdm or%ﬁhngﬁsdéﬁeanﬁaat o "buckle"

pressur e and R G S8 WA I P S Pn RS 1

erence. Is al so
desirabl e t o deHblerreaed I‘fb""ﬁ/é‘\pﬁﬁ‘[e‘yﬂe ‘?ﬁ'é°é‘( rf&%’?? B‘P:%%[Jﬁfmﬂﬂ ME3hi n the can
end without boddud@ual at¢an engcisl fermad: ey ehdrawpi shept matal sApIshelhdBr by ei t her
reduci ng th%xtaﬂﬂprék@m peidugedssy toblinglae disclabedih &cS. Patéra Nof 5,867,814 ch t he can

shel | s draihiegd oes alcattdCommdly! G Wrined cirendliAimidia grbuighe ci rcul ar

bl ank cut from ﬂ'@ere have

fo
been nany shé’@l‘teﬁﬁ?'é‘ﬁ wgﬁéﬁdgngshl& ahave g‘ﬁﬂg\p@%me’q?n&%g d akg%'?h]s Sposed for
i ncreasi ng t Hendswel pka reinfaseigg Fib af caupterginichaying ad-?r&?‘?ﬁedr“é‘i‘ﬁfﬁeﬁ af he wei ght of
sheet netal wohfiguratidneTecooustersinkiis bonmected by e frngjotclonichlabltiovallde aengt h.  For

exanpl e, U. S.arRataf&on Which % Brediith a Pitiphéraddit. Barbevbiage 36ntBIREEVBER 2005 2
the center panel of the shell is commonly provided with an E-Z open tab; and
after the can body is filled with a beverage, the peripherally curled crown of the
shell is double-seamed to the upper end portion of the can body.

[0002] When the can body is filled with a carbonated beverage or a
beverage which must be pasturized at a high temperature, it is essential for the
can end to have a substantial buckle strength to withstand the pressurized
beverage, for example, a buckle strength of at least 90 psi. Such resistance to
“buckle” pressure and “rock” pressure is described in detail in U.S. Patent No.
4,448,322, the disclosure of which is incorporated by reference. It is also
desirable to minimize the weight of sheet metal or aluminum within the can end
without reducing the buckle strength. This is accomplished by either reducing
the thickness or gage of the flat sheet metal from which the can shell is drawn
and formed and/or by reducing the diameter of the circular blank cut from the
sheet metal to form the can shell.

[0003} There have been many sheet metal shells and can ends constructed
or proposed for increasing the buckle strength of the can end and/or reducing
the weight of sheet metal within the can end without reducing the buckle
strength. For example, U.S. Patents No. 3,843,014, No. 4,031,837, No.




4,093, 102, above-nentioned No. 4,448,322, No. 4,790,705, No. 4,808,052, No.
5,046, 637, No. 5,527,143, No. 5,685,189, No. 6,065, 634, 5*bEé%M%§%f91$ and
No. 6,102,243 disclose various forns and configurations of can s s and
can ends and the various dinmensions and configurations which have been
proposed or wused for increasing the buckle strength of a can end and/ or
reducing the netal in the can end. Al%0, published PCT application No. WD
98/ 34743 di scloses a nodification of the can shell and can end disclosed in
above-nentioned Patent No. 6,065,634. In addition to increasing the buckle
strengt h/ wei gho93, #d, abofe-mentibaad Nad,4481322 sNal a0 TDENG. 8,808,062 tNe can shel |

so that ther e b4g 6371 NGBS 5 ﬁmnb@aées%s NG 81065884 INd. éb@g@ﬁ&m«a/e tool i ng
existing int can shells and
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E-Z open tabLadPs ﬁ°'§ﬁé’””§ czi'ﬂcf 6y angLeAn %’déé’é#‘ﬁ f’h@‘ V€shel I's to
the can bodi epaterte poavide ﬁorae@bndgam@ Wﬂlfeh@ammmonem thef pathetsi nvent i on,
t he can .shel |prodiog aft antherehtaee formed with an overall hei ght between the
crowm and the countersink of less than .240 inch and preferably | ess than

.230 inch, and the countersink has a.generally cylindrical outer wall and
an inner waII connected to a VERPE. A general ly fnisto-coni cal
chuckwal | extI8R84 f rtha present inyealionjpdire@ed to.@n E’Eﬂm\teé'r%'ﬁ?ﬂdn?‘é' 198 i nner wal |
of the crown amitdnamndandapmstinoded fdrming tiey daneEmdevhichptiovidpsdtie dasirailgl e of at

| east 16 rel %b%sté?\&élﬁaﬁﬁgéﬁﬁerﬁi&h& &Hové hRcludihg bf.e,.gnmeéh Hafdéni:ﬁdrﬁﬁ' y between
25 and 30. Tﬁﬁ?cﬁw (aa?ﬂet %E%rﬂﬁnéeaacapgs%%ﬁr%lé% s.{;m qa‘%P dpspal! whi ch

connects wt us substantial ly
| ess than the® ‘Feé‘&hé’!’e'ﬂﬁ'td?'ﬁ’ Qfithe reeHlling 985 Bnta 1y can sheft andean ‘end formed

in accordance with the invention nat only increases the buckle strength of the
can end but also minimizes the Chénges or modifications in the existing tooling
for adding E-Z open tabs to the can shells and for double-seaming the can
shells to the can bodies.

[0005] In accordance with one embodiment of the invention, the can shetlt
and can end are formed with an overall height between the crown and the
countersink of less than .240 inch and preferably less than .230 inch, and the
countersink has a generally cyfindrical outer wall and an inner wall connected
to a curved panel wall. A generally frusto-conical chuckwall exiends from the
outer wall of the countersink to the inner wall of the crown and has an upper wall
portion extending at an angle of af Isast 16° refative to the center axis of the
shell, and preferably between 25° and 30°. The countersink may have a
generally fiat bottam wall which connects with the countersink outer wall with a
small radius substantially fess than the radial width of the bottom wall, and the



30 DECEMBER 2005 3 inside wdth of the countersink at Its bottomis |ess
than the radius of the panel wall. [0006] In accordance3wﬁé65§§y§gdification
of the invention, a can shell and can end have sone of ﬁ%e a % ucture
and with the junction of a lower wall portion of the chuckwall and the
outer countersink wall being substantially below the center panel. The

| ower wall portion of the countersinl® extends at -an angle |l ess than 16
relative to the center axis and is connected to the upper wall portion of
the countersink by a short generally vertical riser portion and sharp

radii, for m'igng%a ihihc&th%aﬁnfe?éﬁm&'i@ b&ttorR e thatthi sadids of tHevanet e

substanti al | er than the radius of curvature of the curved panel.

wal |, and W& inner width of the countersink at the bo%x}tgﬁgﬁggdthe

count er si nk 0808}l so liegecordanapwitthampaification of the fepfign.3 ¢ “and preferably
| ess than . O3f dnA®ave EaMOF th€tivwe sfreagremod with heaunatind 8HRIOWSF Wf'myhe i nvention
wll be appg;o% of {h@@hﬁ%&ilcﬁnh%@ BGteflesgitérpink owall béing admstaniatiyi ng dr awi ngs
and the app naed Ocl aj s, Brief b QL | S}EndE@P08] FIG | is
a vertical cheReINeSENIRD To@ﬁllu&)"zégfﬁgg%%to gﬁ?tgg%tgsgm foraed in

accor dance vartangieniess hae A6 felelive odmgentsr @is and is oRneHPLPNERPEL g rent ar y
section of t{g geios belre donntetsEk byla shudt genenilly yettival dsenpPPiten 8064 on of one
embodi nent, LE%%df'f@miﬁg IS kit SMPhd SburiterepRERisas yradias tof anafuré he can shel |
of FIG 2- and show'ng th ‘ ' e@i;g,ey\.@vémaad

doubl e- seani 1 Sgﬁﬁ\é\ql?' Q%ahlaﬁg.gﬁp}es é%%g;gﬁﬁgqr%]giﬂieiﬁﬁ% klf{)%oflésiss a
fragmentary $edmnesyidh gf thgcopplersinka MECBROMEG - “Joubl e- seaned can and
with the chutiensivragiusef thedanelygl, sns areferabheastpam@B0 ingh; s an enl ar ged
fragmentary gsoelj on oDtdh Geatinedbret aivantades afdhe Ewentiohovihbe sprreit 4 and with a

fragnment of Fr&g tqp%,{gj&vﬁﬁ SRS, HRAMECBRiparf/ittCdrawinB9aad thElapperfileds a sect i on
and s

simlar to F ow ng a doubl e-seaned can and forned in accordance
with the i'nvE'ﬁt"?son; . [0014] FIG 7 is an enlarged fragnentary section
simlar to FIG 2 and showing a can shell formed in accordance with a
modi fi cati on of the invent i Brief Description of the Drawings

[0008] FIG. 1 is a vertical cross-section through a sheet metal can shell

formed in accordance with the invention;

[0009] FIG. 2 is an enlarged fragmentary section of the can shell in FIG.
1 and showing the configuration of one embodiment,

{0010} FIG. 3 is a smaller fragmentary section of the can shell of FIG. 2
and showing the can shell becoming a can end with a double-seaming chuck
and a first stage roller;

[0011]} FIG. 4 is a fragmentary section similar to FIG. 3 and showing a
double-seamed can end with the chuck and a second stage rolier;

[0012] FIG. 5 is an enlarged fragmentary section of the double-seamed
can end shown in FIG. 4 and with a fragment of the modified double-seaming
chuck; .
[0013] FIG. 6 is a section similar to FIG. 1 and showing a double-seamed
can end formed in accordance with the invention;

, [0014] FIG. 7 is an enlarged fragmentary section similar to FIG. 2 and
showing a can sheli formed in accordance with a modification of the invention;
and
{0015] FIG. 8 is an enlarged fragmentary section similar to FIG. 5 and

showing the can shell of FIG. 7 double-seamed onto a can body.



and [0015] FIG 8 is an enlarged fragnentary section simlar to FIG 5 and
showi ng the can shell of FIG 7 doubl e-seaned onto a cam qQngfégh VBER
2005 4 Description of the Preferred Enbodi nent [0016] FIG 11 tes a
one-pi ece shell 10 which is formed froma substantially circular blank of

sheet netal or alum num preferably having a thickness of about .0085 inch
and a bl ank di aneter of about 2.705 igches. The shell 10 has a center axis
11 and includes a slightly crowned center panel 12 wth an annul ar portion
14 extending to a curved panel wall 16. The center panel wall portion 14

and panel vall 16 may be ol iy piephes chbolgadcd ¢ curved wal |'s havi ng
radii wherein Rl is %[“ for ‘B and R4 is
. 055 inch. Tﬂﬁolﬁ]rved F;b@mél'“‘%ﬁﬁ?‘Ps fPnRpiece (GRS "aﬁaﬁe D1 of about

1.855 inch. [s0pstahtialpeirculanvisidnipainsriecivablal acakiminm, ineeferably having aext ends from
gpois mner :Nglﬁ'l‘ SQBf bolf! loné@ih@h & w&mwﬁmmabogﬁm:ﬁmﬂa E’%; gmu - lh?ptzag
and a general g:; F?ﬁ%% er Wafi{j %ﬁy?ﬂ%’aﬁlhg ragfa%# ter D2, for
exanpl e, of aftLAN aNNUEPATRM, qfﬁg\gftpeﬂ LlS‘b 115, The he count er si nk
18 i s connectpet walt pration Hhand m@ﬂalwﬂmaﬂ@ f&’ﬁﬂe‘i'h\eaéﬁfﬂ%r"fél?ﬂﬂ?%rm nk wal |
24 Ey _(I:_Erved &wma“%bhﬁgg&ﬁihmfi} naijamganch m&esR}?sadmathR? @$1biabou:) ?1822
inc era e Sy b ool @inebl y abou
i nch so that !;3% qiz{‘;sV\th g'?%gng;h& (B(?]b the countersink 18 is about . 042
etSDBZP \’7\% t he count er s gg 18 connects wit

i nch. [0018]
general |y fri98#dconi CHIB%'H{%’WB?'I""%QGB taeaﬂ' %?stgﬁmﬁﬁﬁ ag a radl us R6
| east 16

of about. 054 waimitof afdiafordingriyeal doum'érs&‘kﬂshdwng@ Ueshapeditressagectionaht

with respect tonbigtiors 8R4 Shchiding a ikt ahn@arthtomwanmf ancacgenkialg 36 which is

parallel to t heﬁgt&m@i gﬂtemﬁf%aﬁ%%wﬁ%aﬁ% er%fff&régmble bhspagl e Al is
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bet 25 d huckwal | 32
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havi ng a cur | egdermanerwali16 angshe OW@PW‘%WW‘ 44 by ﬁ'ﬁé’?d 9\%‘?’ wil#s2® t he crown
42 has a radi gschavisl smbiongr.rédiGs RS ohgbout 1020 inthe iThel radial twidth W8ofthet he bott om

of the curved lét%ﬁ&m%l 2238 preferaiiPabiout. 093 fheh isB @bt tiAnéiR1EM MAdth di amet er D4

of the curl edvxﬂ Urhe dinterstrik 18isUBBUL 042 iR
foo18] The outer wall 24 of the countersink 18 connects with a generally
frusto~conical chuckwall 32 by a curved wall 34 having a radius R6 of about .054
inch. The chuckwall 32 extends at an angle A1 of at least 16° with respect ta the
center axis 11 or a-vertical reference line 36 which is paralle! to the center axis
11 of the shell. Preferably, the angle A1 is between 25° and 30° and on the

 order of 29°. The upper end of the chuckwall 32 connects with the bottom of a

curved inner wall 38 of a rounded crown 42 having a curled outer wall 44.
Preferably, the inner wall 38 of the crown 42 has a radius R7 of about .070 inch,
the inner diameter D3 at the bottom of the curved inner wall 38 is about 2.039
inch, and the outer diameter D4 of the curled outer wall 44 is about 2.340
inches. The heighl C of the curled outer wall 44 is within the range of .075 inch
and .085 inch and is preferably about .079 inch. The depth D from the bottom
of the outer curled wall 44 or the junction 46 of the chuckwall 32 and the inner
crown wall 38 to the inner surface of the countersink bottom wall 22 is within the
range between 108 inch and .148 inch, and preferably about .126 inch. The
junction 47 or the center point for the radius R6 has a depth G of about .079
from the junction 46 or botiom of the curled outer wall 44 of the crown 42.



i nches. The height C of the curled outer wall 44 is within the range of .075
inch and .095 inch and is preferably about .079 inch. The ﬁgﬁ%ﬁ D fromthe
bottom of the outer curled wall 44 or the junction 46 o BRROM%I 1 32
and the inner crown wall 38 to the inner surface of thergeintefsi nk bottom
wall 22 is within the range between .108 inch and . 148 inch, and preferably
about . 126 inch. The junction 47 or tQp center p0|nt for the radius R6 has a
depth G of about .079 fromthe junction 46 or bottom of the curled outer
wal | 44 of the crown 42. 30 DECEMBER 2005 PCT/U8021 2 228 7 5 [0019] FIG 3

shows t he cro 42 of e, shel | b | upper
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the rotating eamng ro 72 whic
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attached and st td RorhBdoURPSEamt trovid T d beteehih®fotdting ciutk Sbady 50. The
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portion 48 of the can body 50. The double-seamed rim or crown 70 has an inner
wall 74 which is formed from the inner wall 38 of the shell crown 42 and also has
an outer wall 76 formed from the shell crown 42 including the outer curled wall
44. The double-seamed crown 70 has a height H2 within the range between
080 inch and .110 inch and preferably about .100 inch. The can.end 75 has an
overall height H1 between the top of the crown 70 and the bottom of the
countersink 18 within the range of .170inch and .240 inch, and preferably about
.235 inch. Since the can end 75 has the same cross-sectional configuration as
the shell 10 with the exception of the double-seamed crown 70, the same
common reference numbers are used in FIGS. 4-6 for the common structure.
[0021) As apparent from FIG. 6, the center portion of the center pane! 12
defines a plane 80 which substantially i intersects the junction 46 of the chuckwall
32 with the inner wall 74 of the double-seamed crown 70. The E-Z open tab has
been omitted from FIG. 6 for purposes of clarity and s:mpllﬁcatnon and since the
E-Z open tab form_s no part of the present invention.



.090 inch and. 110 inch and preferably about .100 inch. The can-end 75 has
an overall height HL between the top of the crown 70 aqﬁnﬁﬁghhg&% of t he
countersink 18 within the range of.170 inch and. 240 inch, and preferably
about .235 inch. Since the can end 75 has the same cross-sectional
configuration as the shell 10 wth the exception of the doubl e-seaned crown
70, the same common reference nunber$ are used in FIGS. 4-6 for the common
structure. [0021) As apparent fromFIG 6, the center portion of the center
panel 12 defines a plane 80 which substantially intersects the junction 46

of the chuckvabiz; 32 wiisB. ¥he i sHagrantel efbolimenh@r EHadiibaionesmed crown 70.
The £ 2 open ﬁ\%ﬁﬂha‘?ﬁdu 6 A shEI 7P MR il SRR of | 271 (Y and

S|an|f|cat|o sSI'nc e pr esent

i nventi on. BOAQBEQEWBEI#‘%%'S’CGWO‘ES‘E’EP"Q“WZI"@%QSPP"Q“S t§'h‘(‘5‘ﬁ/ SOMPPRENS enbodi nent
or nodi fi cat idescrigfedt #®vei inveamnidion| with GBS g1-8, bave Yieckdmg Feferenes and a

doubl e- seamedygparHid with!te addition APAME @KL, YThusheteiingus FIB. &, acanponent s
cor r espondi ”gsn%fhbW?aS QHBR@FQ&.E mﬁ%ﬁ%&(ﬂgb{a%eaﬁ%% dxfl. FPQﬁbeﬁEnha Wi th FIGS

1-6, have the's ri me marks.
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sanme as the asdnsectd wiinan ingtinesdener wall £71' otateuntereink 48’ hawing kB Utshapednnected to a
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17" of a COU:\&]@%‘ \rr}hncljrgxlen@%t%gaﬁl eig?r%ﬂdnm sﬁ@é&naagwuﬂég;hm}l' gurati on.
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an angl e | ess™® "'%rﬂ‘?éﬁrt 'W°(‘f?“a362cﬂﬁ‘¥ ”Iﬂy HYe Iyver WAl st o- coni cal
upper wal | poFPWQB‘rﬁ%ZTh%\M@" pertionsizt angd 34 areconnesied byia kick organerall 34' . The
wal | porti onsvesital shivdt risér partion 85'haeing edlativelysikdrp inside apevatside mdii,ver t i cal

fsg?rg X;I sle(ra PF bxdbleon #@\drié dreh2at ineh! yrehapipe rbmdsnw%@tatz%:ﬂgnrggll;s

connect rerg by %ﬂegag%@%w&g\ya@%}mt% nner{%g&e}él%@é%%g&&@éb "%yfé crown 42'

having a curdedves,ewer w@ll44°44' . [0023) The inner wail of the crown 42

connects wi t hjod2¥ upperhe irinet bk |38 pothei gnwd 242" aDNEC}ame tenug@r, and t he

outer wai | Z%hueﬁwé:mm af $juidtion 18", arsPIAB SGieP will 24 of e chaerisinkhuckwal |

portion 34 Mg BdddlBlifiind|ower il Spbmaﬁ'w el iiofer "rﬂg\/&‘ﬂé‘aabo“om of
: R B g e

t he ‘¢count er 086. The
' adi usuRlo > Lk G st e o tersipts 181 2ithe Kok pf ser artion

is about 086 The radius R10 is about .051 inch, and the lower wall portion 34

extends at an angle A3 of about 15°. The countersink 18’ has a radius R9 of

about.00910.011 inch. Other approximate dimensions and angles for the shell
"~ 10" shown in FIG. 7 are as follows:

C1  .082inch W1 024 inch
c2 .153 *© w2 063 * H5 .078 inch
D6 1.910'* w3 034 * H6 .149 *
D7 2036 A2 29°
D8 2337 * A3 15°
Dg 1731 “ A4 16°
A6  13°
[0024] The particular cross-sectional configuration of the can sheli 10’ has

been found to provide performance results superior to the performance resuits
provided by the can shell 10. Accordingly, the details of the configuration of the
can shell 10" include a chuckwall upper wall portion 32' having an angle A2
relative to the center axis of at least 16° and preferably within the range of 25°



extends at an angle A3 of about 15. The countersink 18 has a radius RO of
about . 009 to.011 inch. Qher approxi mate di nensi ons and r e shell
10' shown in FIG 7 are as follows: Cl1.082 i nchW. 024 |Sgﬁgg§ﬁf§g\f\2&%63
"H5.078 inch D61.910WB. 034l i b. 149 D72. 036A2. 29 D82. 337 "A315 D91. 731A4160
A613 [0024] The particul ar cross-sectjonal configuration of the can shell
10" has been found to provide performance results superior to the
performance results provided by the can shell 10. Accordingly, the details
of the configuration of the can shell 10" include a chuckwall upper wall
portion 32' th30f.nthelowanwaleposiion 34piHhe ohuckwall feameamergle A wbichfis at | east 16
and pref.eratﬁbbum5°himdahﬁerrmlgﬁe efma%mmﬁlangew prefecatb®®. The | ower

ner Pual | Sy S Ehdfofd 4y BE I, Ity SEO the |
range of. 5to°§5teéﬁﬁ'a‘1§r8f'8?3'b? '%{géﬁcri' gre?%éﬁ?aﬁf]ig Q@%OUQ#V -ngthe

count er si nk Wigth Werﬁhea‘PP%F?g?'@(ﬂ@Wt@ﬁ' bejwegnsthe diner wath 1A @nd e about 13. The
w dth W of duer vt ie iesk tanad4d ihch dndtprefenablytabeatnO24iach. riverradias | 17' and t he

?;;?Lsm:qig grgsohﬁe bGrved fgﬂé‘ba%ﬂuéll%"is§G§§t§i{tﬁﬁﬁr@%¥ﬂﬁhﬁi¢t\md@% inch. The

a I's.substantially greater than
the width Woft%chqqgergglﬁ gfsn.%o 4§\iﬁﬁh| s about.049 inch. 10025] The crown
42' of the sl90rsl 10’ Tmscrawmé? ghthe@"elwqha%ﬁbwehtr‘?éng&nwerarws’f| nch to. 095
inch and pr egs imoh Yo .08Hnth SiaPprefeciblyabdun 08Zingihandheiglttitiwithinghe r ange of . 120
i nch and. 170rah§@Bf apglirkhahe ! il iNcradia\preféBly A5out . 158 thchY Thablerallli amet er D8 of

the shel|  1ooyahsier PRl hif 1bn§%pﬂ%}%d§ﬂﬁdf PSS gyl B7Bne | Uction 46

i's about 2. 0%’ count er si nk

wnl I 24 B 48 b RboueRss et (TH8 "er PEHGIn TR Gdbh OB and- D6 1 s
gr eat er t hancauntersiokmwalba4s isakowli 1R ingh, angthediierenaadZibatween DRendi anet er DO
for the centB6 isdredtbethan theltduntéisthkiwidia o) or dboliB DB eh, Thé diametender st ood t hat
i a differpgto-iebptetor PlRfhdiud Re aBbGIAH31IiMG:. di 8 URIGHSod BaliPavary
pr opor tionat cef %Xrent diameter shell is desired, the diameters D6-D9 vary proportionately.

The height H5 of the center panel 12' abave the bottom of the countersink 18'

is within the range of .070 inch and .110 inch and preferably about .078 inch.

The height H6 of the shell 10 between the top of the center panel 12' and the

top of the crown 42, is within the range of .125 inch and .185 inch, and

preferably about .149 inch.

[0026] Referring to FIG. 8, the shell 10' is double-seamed with the upper

end portion 48’ of a formed can bady 50' using tooling substantially the same as

described above in connection with FIGS. 3-5toform acan end 75'. Thatis, a

seamer chuck (not shown), similar to the chuck 55, includes a lower portion

similar to the portion 64 which projects into the countersink 18' and has surfaces -

corresponding to the surfaces 58, 62 and 68 of the seamer chuck 55 for

engaging the outer countersink wall 24, the chuckwall portion 32, and for

forming the inner wall 74' of the double-seamed crown 70'. As also shown in

FIG. 8, the inner wall 74" of the double-seamed crown 70" extends at a slight

angle AS of about 4°, and the overall height H3 of the can end 75' is less than

.240 inch and preferably about .235 inch. The height H4 of the double-seamed

crown 70" is on the order of .100 inch and the height H7 from the top of the

crown 70" to the top of the center panel 12’ is greater than the center panel

height H5, preferably about .148 inch.



The height H5 of the center panel 12' above the bottom of the countersink
18" is within the range of .070 inch and .110 i nch and3ppedevBix Yoogabout . 078
inch. The height H6 of the shell 10' between the top of the center panel

12' and the top of the crowmn 42', is within the range of .125 inch and . 185
inch, and preferably about .149 inch. 10026] Referring to FIG 8, the shell
10" is doubl e-seamed with the upper &hd portion 48 of a forned can body
50" using tooling substantially the sanme as described above in connection
with FIGS. 3-5to forma can end 75 . That is, a .seanmer chuck (not shown),
simlar to thepxmuck Hy, fonmingur ehelhandoser endr twithnthesdonfiguastionoaddhe porti on 64

whi ch proj eﬁ@%@&é}&.ﬁé&&%@ﬁﬂr&%&m&%ﬁ eééﬁémwnﬁé?ér{cﬁépond' ng to

t he surfaces

n t he outer
count er si nk v%?*fsuﬂwatﬂ'f‘ﬂge 8%8{&@ ﬁﬁgBﬁ'ﬁe@ﬁe 3“?"8? &f ﬂ(lgeng the i nner
wal | 74" of teefigisalinnandseiative Saliowmprebie of ihe @n@&dgﬂwmg iR an P\re@“ 8, the inner
wal | 74" of tleightofilese tmeap#diinch,calso pfovidesdora dignifitant reductitt of avegl e AS of
agglﬁt aﬁg ?2?Oﬁ@ﬁ]cﬁ\{ﬁfr@d;arhé\b%tthé’@mgfarr]bi%ﬁk GARN ewdseaﬁo fbrin thesigellt hagams 340
[ p S
crown 70" is @“ %‘?édgb?'dgﬁt’m%g’?gf %c?{'é d§ tﬁﬁg‘}%@ﬁ a’-‘@"fur o&% ﬁe top of the
crown 70' to ¥yebussdde piodacebgsbelis s @ reguctipg "‘*ﬁ\eé@'@}‘ apthestOhe center
panel hei ghtaldbipuprte farmadanyendé,ontichiis 8speciatly infSorBCEVBERODOarge [ 0027] By
fgrm ng ? ﬁhwduuﬁ@&cﬁﬁenwomaeheb BfyeB P rieGHERT 0 611058180 mAINIESRThON descrltged
above, i as ssure within
the can of 0V'é‘$ pSI HB'}%% ﬂ"e{\ﬁolﬁ@%xg%wtﬂql fe“\ﬁb;opﬁnﬂﬂ\g{rﬂe d&l%%nfl guration
and rel ati ve %38 (SW“YST?RP']@ ofhatfip hepivreguiredsapdiicatign intha tookiodr aj' | hei ght
of | ess than foRibmingditg daibieosqamed adwe fsdhe septdcgmient ofaadonvartionatioon of over

.040 inch in §tbﬁdaﬁtﬂ aaﬁlilé‘—%e@funbf&uek WWb&feer@ﬂkh%hgh'\d fusiseshid®d formthe
shel . This éfér’ﬁise tﬁégér{br.giyé}lﬂahédl GElHﬁ{étBRorh Boftipg W dth of

al um num shee

to u reduction in the
wei ght and coé‘f‘”%’?hm%? ﬂtﬁm%ﬁ?"&r (i‘cameé'ﬂ&e P‘&tﬁf?%"’%g é‘ i npor t ant
in view of thEomgntignal %Pﬂﬁﬁe%‘wa?h“@ﬁd@bm%weééérﬁ"%btr‘aquﬁﬁ sheII 10 or
10" al so m ni sartaes 58 ivbich extends at@hiaogle of abmut 4°adthiresgesktottiontentey asigi sting in
the field forofiRg Gbntfe-témid@uiick: seamed crown 70 or 70'. That is, the only

required nmodi fo Lt Eg}' on Wﬂuéﬁlﬁf&&g ’f&?aﬂshén%fndcgﬁ&Mr&nﬁ%e%@&&nﬁﬁé”ed crown is

t he repl acene
P method of forrmng the shell and can end constitute preferred embodiments of

the invention, it is to be understood that the invention is not limited to these
precise forms of can shell and can end, and that changes may be made therein
without departing from the scope and spirit of the invention as defined in the
appended claims.

[0029] . What is claimed is:



standard doubl e-seam ng chuck with a new chuck having the frusto-conica
mating surface 62 and the generally cylindrical surfac? BECEMBER20050tt om
portion 64 which extends into the countersink and engages the outer
countersink wall. Conventional doubl e-seam ng chucks commonly have the
slightly tapered surface 58 which extends at an angle of about 4 with
respect to the center axis of the douls e-seam ng chuck [0028] Wiile the
forms of can shell and can end herein described and the nethod of formng
the shell and can end constitute preferred enbodi ments of the invention, it
is to be understood that the invention is not limted to these precise
forms of can shell and can end, and that changes nmay be nade therein

wi t hout departing fromthe scope and spirit of the invention as defined in
the appended clains. [0029] Wat is clained is: 30 DECEMBER 2005 9 1. A
sheet netalh, can shelA sHeb®metdl@gh BHel(109 haviagh verichdenteriakis((11) asnd  a curl ed

peri pheral cr 42' ) adapted . tq be doubl e-seaned to an end portion of a
P or mad sheBEUTRA afrhetal SERN (0,2 daB81d0 BR IPHDIEHEAMec A gh e R A cent er
loanelt (12 %f@fu;g@athmfebmmmaﬂ?bdmd),l ééligzheltébrgﬂiéiﬂimﬁfcimciﬂlb}ceﬁ_ﬂtér’h) OL a
countersin avi ng .an oute , ') an ner a - shape
cross-sect Pﬂ?ﬁ&“z)')cﬁﬂ'?ﬂf"@tg? §Yiacﬂ?,"e[iw%vﬁdlglls%?'l‘ ?"Bﬁf‘@ﬂ'gﬁ%g f?&%éﬁﬁﬁbu?er wal |
of said coumterfing aansuteh NaliN@49narikPReGensrally DBHaped drdgs-sedtivhap | over wal |
portion (34 uckwal | connec%ed to said

., said | ower | | )ortion o aid c

outer wal Ic?f;f'ggﬁlt'ﬂ"c%ﬁnﬂcéw\éﬁwe%‘g'"%}mﬁ“&%{‘?”i?f"("A{"qua'ﬂicgﬂ’ﬂ)t?é?f“b%ﬂ w the | evel
of saifl geltaé\afﬁg S npperwall ;)ﬂi@rﬁ(‘ﬂ;)ganami%évé%él% povEigh m')ﬁeabml lrw?I (38 %
connecte o,.sal d upper wa orti ').0 id _chuckwa at a junction
(96 on GoH0R 8t seRcakcha chaesisd o s Sl staad Chrterin ™) and. Said
| ower wal 1 jupetidn (ﬁﬁ')gaébéedﬁelmm J@#ﬂlsf@wd égntiﬁ;ﬁneﬂdaalsam ctoWn (431) OIZI sai d
countersink at the botto . sai ount er.si n et ween. saj.d..i nner, and outer
wal |'s of s3Md"L80dAPesF's ﬁ'r(% ﬁﬂ’qeégeg ttoh%ﬁﬂ‘?épr‘ardeﬁ“\%ﬂthz?’gf) i}aﬁa&’ panel wal |
belt \lfve(en 331 churkwal bt émactbﬁl(?a'b.¢mang¢]gar mgcal(w)wﬁeween{(mubm ml:j saihd panel
wa 16) to.saif., nner . 17') .0 i d countersi 18'. t he
differ enceporf'Wf% Wﬁ%@@é@é%éﬁ\?&@ﬁ @%} gf T%ﬂﬁ?‘i‘%‘?‘?’aﬂ' %’g)'a%'%r‘f’ﬁ r wal |l of
said crown(vmpof stid douniérsinkvilthe bbttamiotisaid ot etessimikbetiveehaalbinhem of sai d
countersi ngné) SltBPwall! & sFa% ngnqgr&snil bcé-zir{gai(cjalsé1 ‘haW'adlta la(l\v/\\rzlL th Ooff sgiglp%n(épunt ersink.

wall between a diameter (D9) of said center panel and the junction of said panel

wall (16") to said inner wall (17') of said countersink (18'), and the difference

(W2) in diameters between said junction (46" of inner wall of said crown and

said outer wall of said countersink at the bottom of said countersink being

greater than said radial width (W1) of said countersink.

2. A shell as defined in claim 1 wherein said upper wall portion of said
chuckwall has opposite end points in axial cross-section defining an angle (A2)
of at least 25° relative to said center axis.

3. A shell as defined in claim 1 wherein said angular break (35')
connecting said upper wall portion (32') and said lower wall portion (34" of said
chuckwall defines an angle less than 180°

4. A shell as defined in claim 1 wherein said lower wall portion (34’)
of said chuckwall extends at an angle (A3) of about 15° relative to said center
axis.



2. A shell as defined in claim1l wherein said upperwall portion of said
chuckwal | has opposite end points in axial cross-sectiopgecimBhRR 243 angl e
(A2) of at least 25 relative to said center axis. 3. A shell as defined in
claiml1l wherein said angul ar break (35') connecting said upper wall portion
(32') and said lower wall portion (34'") of said chuckwal | defines an angle
| ess than 180 4. A shell as defined in tbaim1 wherein said | ower wall
portion (34') of said chuckwall extends at an angle (A3) of about 15
relative to said center axis. 30 DECEMBER 2005 10 5. A shell as defined in
claiml| wherein said upper wall portion (32') of said chuckwall has
opposite end points in axial cross-section defining an angle (A2) greater
than an angle (A3) defined by opposite end points of said |ower wall
portion of said chuckwall. 6. A shell as defined in claim1l wherein said

shell has afl overal | A diRiligiatdefiked in &am b@he@aﬂsﬁaiuﬁpsmamp@ﬂdn $30"d
count ersi nk between . 195 inch and . i nch, gnd t he i 1-16), between

I
the top of %52 ehyaiwaldias onpaste cad F{%’HS& agabginss- §e‘§)tf°§:a%3|""l &Y the hei ght

(H5) bet weegh @Maj;bsm @larSan dngRIAGY defiibadly ¢dpbsite@md pdits ptshi@m of sai d
countersink (18 ined in claiml in conbination with a

as, de
doubl e seaHPW@rWE‘HBE'E'O(‘?;;)F““H&RH“HE}W%{L axis of rotation common with said
center axis of said shell, said seam ng chuck including an annul ar portion
(64) projecting into said count EJSI nk, and havin ter surface (68)

engagi ng sd-d outer Rafhell3sdefingd insglaim édﬁ'ﬂﬁ’&l"sg’i’f h&ﬁd‘a%i“cp‘?éao{‘m ng chuck
having a sudi@ugchbB2) petwReaAid gows 3ind Sl urtEsink (b38kaer0H 96 ddh CF own.

and .265 inch, and the height (H6) between the top of said center panel and the
top of crown is greater than the height (H5) between the bottom of said center
panel (12') and the bottom of said countersink (18").

7. A shell as defined in claim 1 in combination with a double seaming
chuck (55) having an axis of rotation common with said center axis of said shell,
said seaming chuck including an annular portion (64) projecting into said
countersink and having an outer surface (68) engaging said outer wall (24") of
said countersink, and said seaming chuck having a surface (58) for engaging
said inner wall (38') of said crown.



