5193139 FORM NG CONTAI NER END PANELS Thi,s invention rel ates, %ﬂt , to
fording end panels or closures for two blece or three piece c alners 5
{nem a bl ank of metal and relates in particular to a nethod and apparat us
for formng such end panel s in double acting presses with the resulting
product having an inproved strengthened chuckwal | area fornmed w thout

unaccept abl e thinning of the netal during fpoRMifc ¢ONTAINER END HHMgss for
two piece'or, for that natter, three piece NMetal contalners are well Known

in the art. Exanples of various end panels of this general type and of
met hods f or forningﬁmhanldanehe19aenrémathnkir&mngEndkﬁxyﬂ:ta SBarmPdg end
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to control theﬁhﬂlckness of the metal during the form ng operation

provi di ng adeq theymetal (e 09 ( FeEPiRGuckwal | area of the
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this netal reduction conom c reasons, certain problefns are

encount er ed V\/ném5t3l7|r§9|1§ dordam &4 S.3Patent 4,83doi%3 TraBalagsan 6.6, Ptart@saé:
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Patent 4,549,242, '

Particularly in the beer and beverage industries where

the contents are packaged under pressure, certain contours,
20 commonly knowﬁ as the chuckwall, are formed in these end
panels to impart the strength necessary for them to with-
stand these internal pressures. It is of major importance
in forming these end panels to control the thickness of the
metal during the forming operation while providing adequate
.25  strength in the critical chuckwall area of the panel.

In this industry, there is also constant stress on
reducing starting metal thickness. Reduction of one thou-
sandth of an inch in the gauge of the starting metal can

_ produce phenomenal savings over the course of a production
30 year in view of the tremendous quantities of these pieces

. produced. | ‘

_ ‘Nevertheless, while it is, of course, desirable to
achieve this metal reduction for 'economic reasons, certain
problems aLre
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-2- cal wall surfaces which extend downwardly from adj acent the peripheral-
edge of the panel and then upwardly to the mai.n bedy pertion_ of the panel,”
with the walls being joined at the bottom by a radi used area. |I.n essence, hYRY
it can be said that 5 the tighter ~.phe radius, the bettet the chuckwall
and the stronger the end panel. However, with the constant pressure for
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obj ect of achie econ y reducing startin ness and also results
in too nuchfer getiany xmatata:hmane@él% abmthe: Herter bak, widee 1a-20
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or draw, coabicadr aeblsha;aylylgsadanseé toodnplished in the manufac- 30
turing operation i | £rguBHedl ag1apgoRcsls Sing! pibbiyn Wbatdend EHe '

chuckwal | area an I'eving on de- sired Teduction in the thjckness

of the starEoFping e@falsuqht ﬁa§%e¥6@é“§ee’r§f§8no€fi%‘a§ U&ﬁ?ld@i‘%\%‘f%‘
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of the finished product

chuckual | " WPB EAF e JOR PRIRRE R EPARBH r dFor iy ALTASHAE SORORTRT | on
wi t hout fur Uhdordmdtelly, this defeats the object of achleving economy
- by reducing starting thickness and also results in too much
or unnecessary metal thickness in. some other areas where it
20 is not néeded. '
.Attempts to resolve this pfoblem have been made in
various ways, primarily by producing the end panel in a
forming and reforming operation normally accomplished in
- successive stations in the press so as to avoid a single |
25 Q@rastic draw over a sharp radius. Such a draw;, with very 2;/
-thin; hard metal, can result in metal failure.
Therefore, it is felt that if this could be accom-
plished in a single station with a single hit or draw,
- considerable'savings can be accomplished in' the- manufac-
30 turing operation while providing the desiredistabilitffand
strength in the chuckwall area and achieving'onlj the de-
sired reduction in the thickness of the starting material.
It has therefore been found that considerable reduction
in the starting gauge without detracting from the“Strength
35 of the finished'product can be achieved by initially forming
an ‘overlength chuckwall with an enlarged radius and then
refo’rining(it at the same station without further drawing. '



Tosthat end, it has been found that utilization of a punch assenbly having
a’punch core ring novable with one press slide and an air | oaded punch
FRee, carri‘éd by the sane slide and renovable relatively of the punch core
ring 5 makes it  possible to initialy¥amthe chuckwall and an

oversi zed radius by the conbi ned novenent of the punch core and punch core

ring toward a die ceserhad drd FOLE Hakd. belénIﬁo&mntaeeswﬁlmfdﬁtaﬁ a
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tooling fol | ovif 1Y ¥ﬁéa 3vg‘a"¥e(?§-lnoé/r?%rﬁ’r‘ﬂ§ ofEF& i .:P%I & q":f punch
schenathﬂqﬂewcshomnngcbh&ep&stuh1tﬁet¢Entetepanélcompamenwmdﬁpiéme, to
tooling prior }gfépﬁ g#g ghggrﬁgg&a haNe PE ngir4£§af§§chenatlc Vi ew

showi ng the posrtion evant conponents of the tooling
fol I owi ng bl anki ng &eeordinghy producitiesr odd aendmpraved mered nd appa-

scQematic vi ew shom f'SrrEb?Mi‘Hé Hﬁat 'r@'f%rﬂxfmbo@rﬂd‘%édﬂléJV&f‘gtHé‘V&'iétQEtQE
the cup and prelimnary formatjon of the chuckwall GURE, 6 is a

schematic vi evRPRM¥RM %ﬁs?ﬁebﬁésPFFeﬂeSf thge PrifCI PRk %Wﬁfbthé?ﬁ stlb’fs imgen-
tooling Il owicg withabthetrnobgeotst ktecoodk bridontng meske tdmsanént hepon

radiusiﬂF{Gw%%7re§d1n“rnpgtgea%GTTow1ng brief specification considered
and interpreted in view of the accompanying drawings.
~ OF THE DRAWINGS: |
20 FIGURE 1 is an elevational assembly view partially in
section showing the position of the tooling following ini-
tial forming of the end piece.
FIGURE 2 is an elevational assembly view partially in
section showing the position of the tooling following the
L/' 25 second forming operation.

FIGURE 3 is a schematic view showing the position of
the relevant components of the tooling prior to the blanking
operation. _ S _

_ FIGURE 4 is a schematic view showing the position of
30 the relevant components of the tooling following blanking
and forming of an inverted end piece.

FIGURE-S'is a schematic view showing relevant portions
of tooling following inversion of the cup and preliminary
formation of the-chuckwa;l,_ ;

35 FIGURE 6 is a sc g’ﬁ v Te ‘e showing the position of
the relevant compon_fﬂif q%e th ;ﬂﬁpol1ng following final
formlng of the chuckﬁall and reductlon of the radius.
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-4- Referring first to FIGURES 1 and 2 of the drawings, it wll be noted
that the method and apparatus of the present invention is intended to be
utilized in a double acting press having inner and, outer sllde holder's 10 “of
and 20 which 5 are novable toward and. gpvay from a fi xed base 30. Carried on
the inner slide holder 10 is a punch center post 11 which projects

herefom and s ga¥alkepeed ko S0rciEss 0 4AF 8 ok aknEnesBhbls Puech

center post 11 is a puncn core ring carried e cen
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t t.
bi ston 21 under 1 CRFG18Roen RRe ARNEE BN, SFAdL B, €5 °F) PR PeRkeE,
is a punch ZDOStshéIMhZSNMRnQ}ﬁFt31th%n%qumaapdnawsﬂnﬂabb¢ akperewikhd
suitable scrgg@ugég 284 ¥l :§€§Fj§§§wersﬁﬁg gugkﬁs gﬁ% &t 221 Afaf ipxed

base 30 is disposed o p05|te des _a cut
edge 31 heIdPW%CEI%@éeoﬁlpﬁs 3ppehlsg cagpiedcbybyha 699t86g805§t&ﬂné§ 92

and suii@bl epﬁséswaoaaa lzThih f¢negsbasge iaaahao b@arﬂﬂ@s@:éﬂ €h§6ﬁ§h3§a‘dm ch

is fixed in Iace rrounded /3 centrlc ckou I ston

34 which is ¥¥¢Fd Zétﬁ éé’ Eﬁ%ﬁggﬁdpPﬁ ﬁﬁf d@?ﬁ% r 450" K, oleévg?oﬁ 34

is a 30 f leydigdenpformed dhe tbeeﬂﬂuq;rhicbﬁpbhedpmmmhﬂdarewrbageaﬂh

pressure sl egyg éﬁiéﬂdﬁé'%PPQ'%&%ﬁ%défld§¥éé”$§é(h662ﬁ5ﬁ9“§919t%bFE¥ of‘\J
l'ui d” actuate ve

knockout piston 1 _ | 'ower pressure
i s di sposed PyR@harPyef tingeddout board of die core ring 36 and in opp05|te

rel a- 35 tlonShTﬁeV"oUEeFiU@ﬁ&@ehblaér 120 Wed 1 r PESNANC PPN - ﬁhstéhﬁzqore :

ring 36 is supported on the post 36a, c s jn turn supported
flui d act uat §Pa8@&§ﬁn3ﬁ u By ggaegg i which is dlééosed beneath

plston 21 and around punch core ring 13 acted on by the
piston 21 under fluid pressure.
Also secured to the outer slide holder 20 is a punch
20 . shell 23 secured in place by a punch shell clamp 24 and
suitable screws 24a and which is disposed about pressure
sleeve 22.
A fixed base 30 is dlsposed opposite slide holders 10
and 20 and includes a cut edge 31 held in place on its upper
25 surface by a cut edge retainer 32 and suitable screws 32a. kQ
The fixed base 30 also carries a die core 33 which is
. fixed in place and which is surrounded by a concentric
knockout piston 34 which is fluid actuated.
: Disposed further outhoard of knockout piston 34 is a
30 - fluidly supported die core ring 36 disposed opposite or
beneath pressure sleeve 22 and also disposed in concentric
relationship with knockout piston 34.  Finally, a fluid
actuated lower pressure sleeve 35 is disposed radially
further outboard of die core ring 36 ‘and in op9051te rela-
35  tionship with punch shell 23. ' :
It will be noted that the die core ring 36 is supported

on the pbst 36a, which is in turn'supported by the £luid
actuated, stacked pistons 38 and 39.



-5-_Referring next to FIGURES 3 through 6 for a description of the
operatlon of . the tooling of this invention, and with particular attention
forst to FIGURE 3,- it will he noted that at the point of operation
illustrated the punch shell 5 23 has advanced by novenent of slide hol der
20 to engage the material Mand to clanp The naterlal briefly against the

top of the |ower pr§§_§gﬁ. 1%% g\éﬁt?’t%ﬁe@&dﬁz% %0 tl.lggl ;H zgcgragg{elsggégg’ion

which is disposed just I"ower pre
beneath the | o®&rt GrPEééaGﬂOPh@f1¢he facking of Fhishbavenbionenend with
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mat eri al by novenent of the punch shell 23 overcom ng the supportin
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agai nst thg cul23ehge deaﬂdeHObynmevéhenﬁebfpbiﬁﬂethanaei Qvekot BA agbeEhe

radi us 36a of C 36_ and_form e
an inverted cu%gg?ghgl geﬁ?é ggdcg h%h?eW?%$rk$§sb§ﬁ8 YlﬂgﬁF@ﬂﬁEggg
relative p05|t¢6n§h©flpuechpcessute ahdependb.coAt £his pomgtlﬁherd1e core

el ntai ned by £ bgqPaeyl gHon RN QUSHLLE CSILE ©1 RRORYACE C AR Loy d aéi?{e%-

poi nt al so, the upper. pressure sl eeve have een advanc
trap the inverP@EecplefYRt Wden ERStEoPeNcath dhe cdoweri r@u:ssacae.d afhethe
bott om of1¢ he @ae§ri§yrg,sleeve 22 and the periphery of the inverted cup

w || be sed between_pupch she 23 and die _core rin t he slide hol ders
10 and 20 conti nue ?ﬁﬁg €GowA P8°ﬁ99éﬁen9f tﬁgetobgPﬁg wenfl auifEe siigm

the position diokegtseld 4mdt2htw Il At ESREL 5in &Rk fngto thebﬂaﬂ@i'?dlt bat

30\ the pung riJg e 12 are,still
their sane rela I%@é§OSItIO%§ E%Hﬁgb Eﬁ?£€n§$% OV SPFANY vt %%pggrglng
engaged bet weePr e $Rure ebepeathatlie Howtire pressuiegsBéeveo3ss tico blank the

| | b f
Phe end oy, heeet M“”%%%?S%ﬁ‘é"@%?”%ﬁ‘@%r?édg"é%‘; €0 A IpE £hE e ElboErs
inthis step fn@"?ﬁetm é?rq%ﬁr wagbue Sfa b ed%e core ring 36

and'form the material into the shape of an inverted cup
still identified by the letter M as shown in FIGURE 5.

The relative positions of punch core 12 and punch core

. 20 ring 13 are maintained by the previously mentioned pressure
on punch core 12. _ _ |

At this point also, the upper pressure sleeve 22 will

have been advanced so as to trap the inverted cup M between

- the top of the die core ring 36 and the bottom of the pres-

sed between punch shell 23 and die core r1ng 36.

ks the slide holders 10 and 20 continue their downward

v it, the tooling will advance from the position of
“ii4 to that‘of FIGURE 5, wherein it will be noted that

material M, wh1ch_1s engaged between the sleeve 22 and the
die core ring 36, so as to preliminarily form a chuckwall
portion CW and a bottom center portion CD of the end pro-
35 duct. Effectively the inverted cup has been reinverted in
this step by pulling the material M about the top of die



-6- core ring 36 and draping it between the bot t om of punch core ring 15

and punch core 12. At this point, two radiuses, are formed in _the chuckwal I-
portion. One is formed at 13a by the configuration of the 5.  end of "the </
punch core ring 13 and the other is forned at the ‘poi nt I2a by the .
configuration of the punch core 12. Futther domnmard nmovenent of the press

will bring the toolin h sitio | S &P |1
be not ed, tﬁ%fetﬁbn%u haE% gr glﬂé gog%tﬁggyou PR %ﬁ%giéf BBot o%?cghter
portion CI)ninghESnanérpahchlan§1125 trapped against the top of the die
core pad 33 whi chel nikNpbiht, tiedabluldscaid denRie (nOUhkY clifbRa1l

Preferrably, the pressur core w | dropped at, thi pohnt
However , theoptégsure0§@eé¢b ’Hﬁﬂ @ﬁelaPebEONQQWqRP %?tlﬁ%

cont i nyed L0640 BORRYAHnERY aﬁetraﬁgh%§ hHA PHECHRRYC1E BGrhdd Wi ehel s

fixed t0O sli ashlon |na radi us chuckwal |

has been sePobyttﬁBaabﬁlﬁheOFQHﬁé QL (Eh) E%“%Bdc?ﬁﬁ EHUCkmaII has
been reduced in papghlr ddwnward ﬁrdw&meﬁﬁ vifl ltHee eess wibLhbedng theg 13

Il h t bet, t h th d
i core riBGoLENIntp: FRS PRELHIED BioPYCHREREd nbtatPRAoRCARICY ML
portion CWbat adtedt, Sﬁhae ahk tpwitkncoger AR usafk bottohmed smﬁurohetthe
facilifated the f t - 6
are ol L8 nobphEoRosaitey PRreian Gl UL ip MECUELEE ATUNELR 58 Traphld”
smal | radiagainet thesttamgoefietbe HiclaRr e, Padt 3 t"ﬂb‘tﬂh t*l%' u§8alt“m'
Lhinning whigheuould! pager 3, Lhe b%@wsm%l@adn@eea {oreEsiedye Ly ngiehe

Phi's Srep. BECRGREROOTLTDRAGB G i SEo¥ LA WPYI SEGRBET T ERY SnER LAEILTT
to the die hbhevhel,! @Hegpressacti @ledives! 22eandl tiral- dQe Fore ring 36

15 have continued their downward movement as has the puhch core
ring 13, which is fixed to slide 10. 1In this fashion, the
final radius R of the chuckwall has been set by the action
of the punch core ring 13 and the chuckwall has been reduced
in length. _

20 Thus, as will be seen, punch core ring 13 will have
moved into space X between the periphery of the die core 33
and ‘die core ring 36, pulling the previously draped metal
from chuckwall portion CW into that space and tightening
radius R. This is further facilitated by the fact that

25 pressure sleeve 22 and die core ring 36 are also mov1ng Y
downwardly at this time.

‘The result is a relatively small radius and  a
strengthened chuckwall, but without the usual thinning which
would ‘occur if the radius R had been formed by pu111ng the

30 metal over a tool hav1ng a correspondingly sharp radius.

- Following this step, actlvatlon of knockout piston 34
will raise the finished product to the die line following

retraction of slides 10 and 20.-

35



tLAINB 1. A nethod of forming a container end piece froma sheet of
material in a press having a fixed base and a novabl e platen conprising the
sngps of : b]anklng a 5 workpiece fromthey sheet of material; formng an
inverted cup fronrsdid workpi ece by anlﬁb its peripheral edge over a die
core ring supported on the fixed pl at erCLABM8rsing said inverted cup by
advanci ng a punch core and a punch core ring to forma cup having a fl ange
area, a 10 central body area, and a prelimnary chuckwall area
|nterconnect|hg theAfmahgedaoﬁafanm1n9eaceqntanngnteodwnneaebﬁrpadaused

areas; and ”%Héé‘t“bfgméﬂai‘%ﬂeﬂh Repress Aalingdi § £9%kear bABe28fasal d
chuckmall and advanC|ngasal punch ¢ore ring ahéad of_ said, punch core 15 to

shorten sai d PAYRRKEIP FﬁnrEBEE%lﬁhEgrEHFu§tﬁEFw€§n RipBKiIRgCcRWAl | and

said central wotkpiepar Erof. the sheébeonemaedrmalﬁlabﬁminghahenﬁv&@tdd
flange of said cu

b
bl aten and a G ExpB PRAGCTRFRELACE, BNUIPLRRATES BabLbRERRY pRGecire ¢
sl eeve and sapvedi @ dbeeceragringi syppoybedernwihe Sakddpphahensére ring
during ShortePéGQrQin aéglahﬂﬁ?&ﬁtéd éug b%AaHGLHBQ faf ﬁﬁbﬂgcggﬁoﬁha'”er

end piece in a press: aV|n | xed nova g aten
conpri sing thd BEBER SPrebFéHﬁlﬁﬁ Lo%Br RpFERehaKdngi gf EpﬁemBFﬁﬁveEe

bet ween aloreééﬁtﬁa$|56&? azéalednayatbeemmmahh2ypbnﬁenwamd ar@he core ring
fluidly suppor%gd on_t he erted cup

bver oo o B hEf e PrhECh AT St o T Rdes Bren Shal ERSGcRREPalipgl EBhe

novabl e pl at eareaadlyanadigsedpanehs¢oandandiatadningt engagemehtcore ring to

reverse said ng&%&ﬁdsﬁEH 899 %B?E‘§9n gnﬁ' gﬁdhéﬁhﬂﬂwélﬁrﬁkh”‘“ary

chuckwal | joine a centra tom y an en ed radi used
portion with §@V§n€é39aﬁabétPBﬁPboﬁPF@anEGnghSSd efippaidepubghacere core

fixed tﬁ ise Easshoﬂﬂéﬁnﬁhﬂa ephedkRENthanar eetibe! the Pakiassbekweand die
core, s ortenlngd chuckwall and said central bottom portion.

2. The method of Claim 1 wherein said flange of said
cup is engaged by a pressure sleeve carried by the
movable platen and a die core ring carried by the fixed

20 base;isaid pressure sleeve and said die core ring moving
together with said punch core ring during shortening of
said chuckwall.

3. A method of forming a container end piece in a
press having a fixed base and a movable platen,
25 comprising the steps of: blanking a workpiece; holding
~said workpiece between a pressure sleeve carried by the
_ movable platen and a die core ring fluidly supported on
"the base; forming said workpiece into an inverted cup
over said die core ring by advancing a punch shell
30 carried by ‘the movable platen;. advancing a punch core and

35

punch core. unt11 1t b”tb é on‘sald d1e core; shortening
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sai d chuckwal | and reducing the radius of sai d radi used portion by

continui ng the advance of said pressure sl eeve, and sai d punch cor.e ring irl;
-toward said base while maintaining engagenent of said, chuyckwal . with sai d>™¥ ¥
punch 5 core ring and said die core rin 4, Apparatus for formng a

container end piece froma sheet of matertal in a press having a fixed base’
and a novable platen, conprising: a die core ring carriged %éihe fixed

base: a pumsaidiehiuckall andreducing dhe radivg A3t F3LIUSRA rateri al

over the \C/i\é% Ih Hy &orft Ii TR RtHE) vt WE URord rgwme aélédee novabl e
platen to t he, fi'xed base; punch neans.carsied b anabIe pl aten
concent ri cAnY ﬁ%q)&d%rlflbfc%’%ﬁ FIRAAPEET s %\’réjek? %s %ally receivabl e

within sai (itdir&a:ﬂf:i&lg‘ |érg;a1@ememercemysasﬁ cehpaiora Yk ankt it eseid epenchl

i nverted cu aon. furth Y& t vable platen toward the fixed
base; s % %(ﬁ?g ]ﬁgjm%nl nc Udlén%é] ?"I ch core and 2) a punch core
ring novable wth sai d novabl & 20 platen and relatively of said punch
gﬁroe ;t' N U” h aﬁ.—ﬂ‘@i@s sphe £é24Elh aé%é&téﬁliéﬂ-aeﬁtklbpi@@él f6@aai N the

atus of . Jaim4 erein,a pr E sleeve s carried by

t he novabl @l}ﬂ%ﬁe‘?iffll‘.ﬁt%‘ﬁ’gaabel‘%rﬂ RF eSS NBing R | b%?%a fhe cup
fol | ow ng fﬁmwrpmtém; Ceompei sy £ up; dbai cope e:smgecarnmé bei ng

novabl e to ixed base 1l u d h
Core r i ng reia, 4 Dfed ' Bse b X pndh 4APEP %*f‘r%%\ggg”* ghyad o pune
cont ai ey q:nbbtpnmcleofwxpe athhe makerprbceven the 9§@| ﬁgnﬂrﬁgs havi ng a

fixed base apd, | 0efnalrk Q! Ghp ShbSik moPUABhE SPVERE ROYaBI@YpiagEnt he
base, conpr|5|ng di e core xed e base; a die core. rlngnggldl

supported dipvard b"ds% fixedrease | Bunchmeans oFarrifdnPy Hhent Gie
core; a|(“ﬁﬁaﬁéﬁséﬁﬁ@eﬁérléaEEyelﬁLBbdrd sfppaifiefuncht shebisandn

concentric telescgpf%Af{§ r£E %Qbf&'glghfnCQQ?drhEQ cgrguggggcoree
15 whereby said punch means'reVerse'said‘inverted cup'upOn
further movement of the movable platen toward the fixed
base; said punch means including:
1) - a punch core and
2) “a punch core rlng movable w1th said movable
20 platen and ~2latively of said punch core still further
toward said -ixed base to form a chuckwall area ‘in the
cup.

5. The apparatus of Claim 4 wherein a pressure sleeve Y
is carried by the movable platen for engagement'uith'a
25 peripheral area of the cup'following formation'of°said
inverted cup; said pressure sleeve being movable toward
" the fixed base s1mu1taneously with movement of said punch
core ring relatlvely of sa1d punch core.

6. Apparatus for formlng a ‘container 2nd plece from a.
30 workplece in a double acting press hav: '3 a fixed base
and inner and cuter slldes movable toward and away from
" the base, comprlslng “a die core fixed to the base; a die
core ring fluldly supported on the base in concentrlc,'_
spaced relationship w1th sa1d d1e core; a lower pressure'
35 sleeve fluidly supported on the base in concentric



arried by the inner slide for fIU|dIy actuated novenent with respect

héreto and di sposed i n- opposed rel ationship with said die core; a punch

One ring carrled by the 5 inner slide in caoncentric rel ationship with said
punch core; an uppér’ préssure sleeve carrleQIby the outer slide in
concentric relationship with said punch core ring and opposed rel ationship
with said die core rin a punch shell carried by the outer slide in
concentric 10 rleéla&tll‘?@éﬂpp wiithh sadidd digpeonsr ddagie asPadh Sereopposed

relationship walrtied thy &My Jﬁfn@]ﬁl&l@.d’i T4 £ 19310 YRR VRS HbvRmEntev e
bei ng anabIeﬁéﬁxgrd t he b%& the wor k |ece agai nst said die core

ring; said pu & SPass edy BRLAT AR 4
cupdby 15hbend;i1|1:g1 Haﬁ.qpmqofwmpfa tﬂmcmrquee&ar@)gmtrﬁ@dib@l e:ﬁm)re ri ?g,
sal unch ccor. i n re L | owA; ase to
aver bo sard ek £, M SRR SR ARERET W o SR R
chuckwal |, a €P¥skwan uPREr: pressane sSldeye eamiesd bandhe cadiersed id® ar ea
bet veen sai d GhuEoMIdNtANE SRtk Iﬁi@a%ﬁ uricdh e zSﬁ’L of dHdch

core ring bEIO% further npvabl e toward sa| ase after ,said punch _core
bottons on saiCPPRSES &ied atd anrhiife With Fadsl QdRaaoten & ingdu e IS adi us

whi | e mai nt ai rsmglewraa%wﬂﬁé taitdrc lBidaslin cdncehtric A net hod of

hor oi nber AP0 FRAARISTFAR LR SRR VBERR (R SHRB R AAIoNs AV aniopeses

Appar atus for ﬁ@mmﬂmmmmmdeee:c@ﬁessum sestvesf saaidemmer
substantial | y ;3 ienel MiRiR/e KAty mRAbIe WdiarE e Mtd ¢d Ho1a the
acgonpanyi ng draw ngs.
workplece against said die core ring; said punch shell
being movable toward the base to form an inverted cup by
15 bending the periphery of the workpiece about said die
core ring; said punch core and said punch core ring being
movable toward the base to reverse said inverted cup and
form an end piece having a preliminary chuckwall, a
chuckwall angle, a central bottom panel and a radiused
20 area between said chuckwall and said central bottom panel
thereof; said punch core ring being further movable
toward said base after said punch core bottoms on said
die core to shorten said chuckwall and reduce the radius

while maintaining engagement with said chuckwall.

25 7. A method of forming a container end piece from a
sheet of material substantially as hereinbefore described
with reference to the accompanying drawings.

8. Apparatus for forming a container end piece from a
sheet of material substantially as hereinbefore described
30 with reference to the accompanying drawings.




