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2196891 METHOD AND APPARATUS FOR FORM NG END PANELS FOR CONTAI NERS AND END
PANELS FORMED THEREBY This - invention relates, .in generazolgiﬁgglm' ng end
5 panel s mhi th are intended to bé double seafred on two ) pi ece
containers and relates, in particular, to an inproved nethod and appar at us
for formng the countersink radi us and ghuckwal | of such end panels and to
the end fgpf'uﬁeﬁasdgggfrmm&@us FOR po@wgg NeS. PRVELEN PO cﬁ@fﬁiuggs
bei ng used for food or bever 23&5 ENE L2 P ANBREBY | ons for ot her
products as well. These containers are erther of the two-piece or three- 15
pi ece variety but, in any event, the end cl osures, which are requrred to
conpl ete the containers, are nornally'seaned by a doubl e- seam operati on

onto the end, or &hiks dinwémtion- relateshy imargendralsedso nformirig wengh
engages § frh% %'lscoﬂh‘iéh "@H i%Q:eqdebO tht Sé‘“ﬁoﬁ%ﬁ?eéeé‘ﬁgas%?\ry twd? or

produce an efd panel having a centr ttom panel a peripheral ~sean ng
flange suitabhsefeopigee FOixinersi apdperdatas, ahn iPALttenlatretayan

opgosed tapoﬁam@]gﬁed rugttwaonaﬁel dx.fétié@' \ :arﬁotﬂiﬂgﬂtlwé acs@ye&ﬁesmk
radi us e es i nten 0 enga e seam ng.chuc
and is com KB Ii)"sr r‘gﬂ"‘f%"ﬁiit ﬂz ﬁg'cﬂ& nf%gﬂ“évrf%f Sﬁe gchaf‘ﬁét
t he seam ng ﬁpem@ﬂtﬂhesebthlcal to the successful cl osi ng of t he
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which are containe e containers. are packe er sure o
to ninety (96prpogher productehdsem@lel- necessary to ensure that the

radius area is asThedYd cohtaiRblrs ATPASHENL 6¢ Rhel Lu-Pidte (Hf OREREUM
15 piece variety but, in any event, the end closures, which are
required to complete the containers, are normally seamed by
a double~seam operation onto the end, or ends, of the con-
tainer by means of a seaming chuck which engages a frusto-
conical wall. '
20 It thus becomes necessary to produce an end panel
 having a central bottom -panel and a peripheral seaming
flange suitable for such double-seaming operation, and

U interconnected by opposed tapering or frusto-conical walls(_

which are joined by a countersink radius. One of these

25 walls is intended to engage the seaming chuck and is com-
monly referred to as the "chuckwall". 1In view of the fact
that the seaming operation is critical to the successful
closing of the container, it is imperative that the chuck-
wall be smoothly formed during the end panel forming opera-

30 tion so as to insure suitable engagement with the seaming
chuck.

Additionally, finished containers of this general
nature require considerable buckle resistance, since many of
the products which are contained in the containers are

35 packed under pressure of up to ninety (90) P.S.I. It is,
therefore, necessary to ensure that the radius area is as
~ tight, or small, as possible so as to provide the optimum
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2 buckl’e resistance. It would, of course, be possible to provide
virtually any buckle resistance, if ‘'one were willing to increase netal

t;hi ckness. However, in view of the fact that literally billions of these:
end papel s are produced 5 —annually, it is, for obvious reasons, desirable
to reduce metal thickness as far as possj bIe for econom c reasons. The
problemw therefore, becones one of produCing the desired radius and,

tly, -t t th_wth |
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| ess, patusndery karmeing vs&heorsane ganpbscsseen dpi ckthe hyprdety of

desi gned. For ﬁé@@ﬂtgy sW&h' 8s BYAdAd Up, Obatenial 587,825t Qﬁxd?(hulso u.s.
countersink area m be reduced a mﬁgested by Schul £z and
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ably designed tooling and the chuckwall is shortened and the
radius reduced in a reforming operation.
In Schultz U.S. Patent 4,109,599, the chuckwall is
shortened and the radius is reduced in a reforming operation

20 wherein the flange is gripped and forced downwardly to fold
or bend the material at the radius area to thus form the

_ countersink radius without the assistance of any tooling.
\_ ' Taube U.S. Patent 4,571,978 also discloses formation of
the countersink radius in an unrestrained manner.

25 All of these patents. in various ways, disclose methods
and apparatus for improvxng the buckle resistance in the
critical area and all of them are, more or less. presumably
effective for the purposes for which they are designed.

For examplé, while the ;radius of curvature in the

30 countersink area may”weil be reduced as suggested by Schultz
and Taube, thereby achieving one of the objectives, wrink-
ling in the wall area is likeiy'due to the absence of re-
straint. _ _ ' |

Therefote,'it has been found that both optimum require-

35 ments can be best met by the method and apparatus of the

present inventxon. )



3 Those objects are to provide the optimum buckle resistance with the
m ni mal ‘'use of material, while still maintaining the snoothness of the
chuckwal | and the concentricity of the countersink radius. Wth these .
objects in view the invention provides in one aspect a nethod of forming a
contai ner end piece froma blank of material conprising the steps of: .a)
initially form ng an end piece having a cehtral panel and a peripheral w

fl ange i nterconnegted by .a. countersink radiu | acent.said central panel
and a tapered chuglb?ﬁaﬁef RIS ?F%rﬁ%aﬁ’l&o#*iﬁg@?oog‘%ﬂ"&mpgla‘i’%%% area with
sai d wal | resiimfangeeveith duiee dnizink cuse abf peaeérial , awlpbleisnidl its

| engt h andg,.ts ] Nadd ' ' t ' = di used area;
and b) re olﬁ{négnlgﬁ}‘t]%g%%@d %%%%ﬁxb%%éf%@?o?m t%mr'e uc(ejtl'f1 e radius while
mai nt ai ni KPREEntEEIity of (e ePuntersiRkiradiusegnent in a vertical

]?O”di tion. In a furiﬁ}eétw&@e_ %x?jéa&i%lveﬁié@][\tmé Qﬂﬁﬂ@?tﬂ@ﬂaﬁﬁbvﬁdégrix;

orm ng a container, en i.ec op.a blank o terial_conprisipg:- a a
base; b) oé’edia@pc%ﬁte'%d?é)%%&b?é sg‘]P’a"‘b’&% eaf%?nﬁ%%%n?nﬁe?ng??eefgm? hr eof ;
c) a di e dirank iofl) makerial byosprisingcthe stepenefic relationship with
said die core and havifg: as ng;m | ..poLt kani h,c | sposed
I n opposed relatio shi%w@%%igﬁd nova eal?o%/\gafg&.é%‘géaﬁgwtﬁo% ggﬁgg%;fe
core; e) a first panek ARd s3 cReEipherRL cflange pbotercernastedshypawi t h and

movabl e toward antyers DAk SPhdlidh CadPiCeht NSaid) céAtdali gableaning =
being radtally spaced [rgmsald,dlp FOISing"Er8h 3214 PYORD. £97S.08VI MY U
_ radiused area with said wall being tapered toward
said central panel for a portion of its length and
terminating in a vertical segment adjacent said
radiused area; and o _
b) reforming the end piece initially formed to
reduce the radius while maintaining at least a
portion. of said vertical segment in a vertical
condition. _
S In a further aspeét; the invention provides
apparatus for forming é container end pieée from a blank of
material comprising:- | '
a)' a base; - _ : _ w,
b)_'a'die core carried by said base for movement
relativeiy_thereof; |
c) _é die core rihg carried by said base in
concentric relétionship with said die core and
having a straight'wall_pcrtion;:'
d)' a punch core disposed'in opposed relationship
with and MOVable'toward and away from said die core;
e) a firét‘preésure sleeve disposed'in opposed
relatibnship with and movable toward and away from
said die core ring; N
f) said die core ring being radially spaced from
said die core; and B
g) said puhch’qore héVing'a.pe;ipheral'wall
including a stréight wall portidn_and a projecting
annular nose movable into the space between said die



*including a straight wall portion and a projecting annul ar nose novabl e
into the Space between said die ‘4 core and said die core ring to
prelimnarily farma radiused area and a straight wall portion in the blank
‘of material. In reformng, then, at |east a portion of the straight wall
area Fs retained, since pressure is maintained against that wall and the

I nner: of the die core ring, so that th& chuckwal | is unaltered after
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strai ght or vertical_sggnent of the wall area further enhances ‘buckl e
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conj unction W th ting press_ having inner out ef_.r ams
are i ndepenBEnfPymipgakhe &ﬁHn§6ﬁFFBFI&BIEh%FtHaﬂégﬁeth?oréQéHsoFﬁérbeA

press of thradwaa ba&nnehohqnnpdetcwfbeﬁel Boghénly dpehkisnnde such
presses, as_ex gmay U S. Patent 3,902,347 are well-known in

n
t hhs art. FB?E?EFHSd Vﬁ&h t PEURE 1 first for a general revi ew of the
various-tooling conﬁum&h&rmore wiiltl hee betwndfohatd theti ther pramisdonasfa

punch core pgldgfo31e, SQQQEQGhEh%EeerQXcQﬂesQ@mEﬂEeo§CEﬁ@5wﬁhﬁ abeBUNCh

core 12 is
further enhances buckle resistance.

OF THE DRAWINGS:

FIGURE 1 is an elevational view, in section, showing
the overall assembly of the various tooling compohents of the
invention.

FIGURES 2 through 6 are proportionally schematic,
elevational views showing the various positions of the
apparatus during various stages of the forming operation.

. It will first be noted that the apparatus and method

N _ - of the present invention are primarily intended to be
utilised in conjunction with a double-acting press having
inner and outer rams which are independently movable and
controllable with respect to each other. A press of this
type has not been described in great detail since such
presses, as exemplified in Rldgway U.S. Patent 3,902,347 are
~well-known in this art. '

Referring, then, to FIGURE 1 first for a general
review of the various tooling components, it will be noted
that the inner ram 10 has ' a punch core holder 11 secured
thereto by one or more screws lla. A punch core 12 is
secured at the distal end of the punch core riser 11 by the
adjustment screw l2a. _

_ _ Reference to thetother views of the drawings, and
particularly to views 4A through SE which are on a larger



secured at the distal end of thé punch core riser 11 by the adjustnent
screw 12a. Reference to the other views of ‘the-drawi ngs, and particularly
to views 4A through 5E which are on a | arger 5 scale than FIGURE 1, w |l
permit a nore detailed exami nation of the punch core 12. It will thus be
seen that the punch core 12 has an annukar radiused nose area 12b .
projecting fromits bottom5 surface. The punch core also has a tapé?ed
si dewal | 12c s¢faileh thereREGURDM A wiXhipgghimist dewklde deriofe d @l dion

toward the ra%L%%% I¥{at{“e(ﬁ]\,!ﬁ?ﬂgnﬂ%termnatlng in a straight wall area 12d

which is thef radi used area 12b. The significance of
this geonetry wil|Itbewhdledtns beelseen Rehatrithy pyach. icvere 12 BaGURM 1

f the d - t h
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ram 20. 20 wall &ateabd2d edh igh t e ml'ess tandespiadd wigdosthe inaddnsadl
outer rans 1%}:_%@%% a”drﬁé”'igﬁd%;%'é‘nh gaeq%dggcgééﬂek%r%E‘hb%eo'heoéa’a

nore screws ally 1 nbo I'S a“second pres- sure
sl eeve &9 whbeAowe | uidly supported on the base 60 in 25 opposed

rel ationship to ptumr&fm aﬁﬁltﬁeﬁwwemce@tealll bel R doavings dife ()
core ring 63ng| Rlls fix p orted on tHhe ? se 60 and et further

i nboard is kMdHo Fﬂ%?% (VL BRY S0p SRR D ?hétbés@uncqje
core ring 63sheld Saibsvauh@npdm secufrleﬂsibyBGa pumaissshellsre¢ddnez3 2ghidml

knockout pisggg o@4ﬂg}éﬂ§u¥§§g&gpgg§éé§ 593 radi used nose 12b of punch 12. -
15 Radially inboard from the punch shell 12 is first
pressure sleeve 23 and one or more pistons 24 and 25 which

(]

~are disposed above it and which act on it in response to
fluid pressure with first pressure sleeve 23 being recipro-
cal with respect to ram 20. |
20 The base 60 of the press is disposed opposite inner and
outer rams 10 and 20 and carries a cut edge 61 secured
thereto by one or more screws 6la. :

Radially.inboard bf the cut edge 61 is a second pres-

sure sleeve 62 which is fluidly supported on the base 60 in
25 opposed relationship to punch shell 21. '

Still further radially inwardly is a die core ring 63
which'is fixedly supported on the base 60 and yet further
inboard is knockout piston 64 which .is fluidly Supported on
the base. Die core ring 63 is disposed opposite-firét

30 pressure sleeve 23 while knockout piston 64 is disposed
opposn;e the radlused nose 12b' of punch 1l2.

Die core rmg 63 also has specific geometry as can
again best be seen from FIGURES 4A through 5E. Thus, the
upper end has a radiused nose 63a which leads to a downward-

35 1y and inwardly tapering wall 63b. -Wall 63b terminates in a
straight wall 63c. This geometry enables the die core ring
63 to cooperate with punch 12 as will be described below.



Die core ring 63 also has specific geonetry as can again best be seen from
FI GURES 4A through 5E. Thus, the upper end has a radi used nose 63a which
l eads to a downward- 35 ly and inwardly tapering wall 63b. Wall 63b
termnates in a straight wall 63c.” This geonetry enables the die core ring
63 to ®ooperate with punch 12 as will begdescribed bel ow. 6 A die core
65 completes the tooling area by the base 60, with this die core being
movabl e rel ati ve toAbdde @&brdey 65ecpmplletedSathdReteslimg, atkan byt otlhé HERES
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appar atus and net hod I nventi on, € seen from
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of the netal bot upp 15 ge of the
second pr essu'r\% gh’ézv B et‘l’r@(id:}g i’@rse ??ﬁj égse,g?,éphe;,ng en%’h?sﬁf
the tooling wi¢ithend ino sieriki figrmf drefromen atoiM agdi nedtehkatyt andgeis

61 d b h h
the top of tnelii&tEoPEs Batuden®bhE INFLEDANE Bulet FafiE LONERY, 30 £R ene
inverted b? rdvagecblOcup, as |IIustrated in FI GURE 3 of the drawi ngs. It

will° be noted al so fere1bhRE tdie PU“GE‘IQOB% Js%é?ﬁstﬁéiﬁla@ﬁédp%?\cthhaéhéil h%i

Jd§%/cone into contact with the t 25 surface of the cen part_ of

reverse cuptfﬁE@fB?ﬁeéerF\qusﬁqﬁ%h%?eﬁgen&§HP4W%I BRR FEYARCEk| fown-
has over- coneedi@ly | disd ipiddeaitied Shppehel @3 ddwes S5 0bHa pr ehey eridffyethe,

but t hat the(¥° céﬁ?fééQQOPBtﬁg &L%gg ﬁ?dwﬁ%h T%E”%J€1J¥E§§%ng supported
15 by the top edge of the second pressure slééve 62 and the die
core ring 63, -

' Further advancement of the toollng will 1lead to
blanking of the material M against the cut edge 61 and
. wiping of the peripheral edge thereof about the periphery of
20 the top of the die core ring 63, so as to form what might be
'~ called an inverted or reversed cup, as illustrated in FIGURE

3 of the drawings.' '
‘ It will be noted also here that the punch core 12 has
\~j advanced so that it has just come into contact with the top
surface of the center part of the reverse cup thus formed.
It will further be noted that the punch shell 21 has over-
come the fluid pressure"sdpporting the second pressure
sleeve 62, but that the die core ring 63 is fixed and re-

to
ur

mains in place.
30 " The result of further advancement of the tooling can be
shown in FIGURE 4 of the drawings, wherein the punch core
12 has continued its downward advance in the direction of
the arrows ahd it has forced_the die core 65 down. At this
point, the center panel CP of the end panel has been preli-
35 minarily formed, as has the countersink radius R of the
' panel, by engagement of. the annular nose 12b of the punch 12



30 ° The result of further "advancenent of the tooling can be shown in
FI GURE 4 of the draw ngs, wherein the punch core 12 has continued its

downward advance in the direction of the arrows and it has forced the die ‘
core 65 down. At this point, the center panel CP of the end panel "has been
preli- 35 mnarily formed, as has the countersink radius R of the panel

by engagenent of the annular nose 12b of the punch 12 7 Wwth the '

mat eri al . «i grebg_; to FI RE 4A Wi Il show this_arrangenent._ Thus, from

FI GURE 4A, Vit sBatenial « noRefgcenge o EIGUBE @R wikinshewe tivis

hﬁs ;orm;d tberahg@mm& CWin 5 cooperation with the tapered wall 63b of
the fixed die coreg.ring alobented at thi I nt, that
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agai nst the ﬁahloﬂtheﬁjl&he:cptmch nepi8,12thas formedt the thackwiadll dw iitg
this forgn ndegpgeebtdon ' enelfapebl! wall &: e&fsaw fuREESpIa° Lot |

W t hout wri noted at t
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e
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a larger scgdSardfPfohdr.i ous positions of the tooling as the radius Ris

flnaIIy set urt erm)re the FIGURE 5 position
1so, the straight wall area 128 of punch core 12 and

the stralght wall area 63c of die core 63 will have formed
the straight wall portion CWl on the end panel.

Still referring to FIGURE 4A, it will be noted that the
radiused nose 12b of the punch core 12 has formed the radius

20 R. In'practice, this radius will be oversized at this

| point. For example, in one typicél application, at this
point, the radius will be .030 inches. It will also be
noted that the center panel cp has been preliminarily formed\‘a
at this point.

25 Referring, then, to FIGURE 5 of the drawlngs, 1t should
first be noted that FIGURES 5A through 5E represent, in a
larger scale, the varidus positions of the tooling as the
radius R'is finally set. Furthermore, the FIGURE 5 position
in the stage of operations sequence of drawings generally

30 corresponds to the main assembly figure of the drawings in
FIGURE 1. | |

In any event, it .ﬁill be noted that starting with
FIGURE 4A, the vertical wall area 124 of the punch core 12
will be in engagement with a vertical wall area CWl on the

35 end panel and will be holding it against the vertical wall

63c of the die core ring 63.



in the 'stage of operations sequence of draw ngs generally 30 corresponds
to the main assenbly figure of the drawings in FIGURE 1. In any event, it
will be noted that starting with FIGURE 4A, the vertical wall area 12d of
the punch core 12 will be in engagement with a vertical wall area CAL on
t he 35; end panel and will be holding it against the vertical wall 63c of
t he die«tore ring 63. 8 At this point8 the inner ram10 will begin to
pull away fromthe base 60, taking with it, of course, the punch core 12.
It will be fol l owecRtrthis po#ntd theeinnes mpm A9 wiidlcdegiss tapulkavay
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panel . This wmn tp2d heer adeu uh%hbeedwundananv%:tm@aqalw&ﬁﬁesaa%fo%e
to be noted fere y vir

i nches. _lt. oyght tue of the 20
noLd ng Ar colh® ($RS FARSaISTml | Tk AERAUERe Hiadar vt GhuckYally G¥ed s
aread R w th uaaffdctal t bg osied altbodiihgramevemen tursiwowell, thiies ebyage of
enhanci-ng the concentricity of the countersink radius which is of
consi der abl e PRFS %gﬁgﬁ in the final doubl e-seam ng operation when the
contai ner itself 2Effectisslypl ethatl thappenshotheh bdsnotheait t thie imeta is

been found thal, h3d " §dk¥1c811905En 1¥hd S aRTRATGP! beMolhle! B iFEE 1060
15 tighten up the radius R of the end panel, since the radiused

'~ nose 12b of the punch core 12 has lifted away from the inner
surface of the radius R of the end panel. This permits the

radius to be reduced, in a typical case, to .020 inches. 1It

ought to be noted here, however, that by virtue of the

20 holding force on the vertical wall surfaces, the location of

- the radiused area R, with respect to the overall end panel,

o is unchanged, thereby enhancing the concentricity of the
\ countersink radius which is of considerable importance in
| the final double-seaming operation when the container itseli

25 is assembled.
It also should be noted that it has been found that the

radius of nose 12b is preferrably held to three times metal
thickness or less so as to insure that a true radius R is
obtained during the reforming operation.

30 FIGURE 6, of course, shows the lift-out position where-
in all of the tooling carried by inner rams 10 and 20 has
lifted away from the base 60 and the knockout ring 64 has
been elevated by its supporting fluid pressure to lift the

finished end panel out.
35 It also will be noted, however, that the finished end

panel retains a slight vertical wall CW2 since the tensile
strength thereof has been increased by compression.



t hi ckness or less so as to insure that a true radius R is obtained during
the reform ng operation. 30 FI GURE 6, of. course, shows the |ift-out
position where- in all of the tooling carried by inner ranms 10, and 20 has
lifted awnay fromthe base 60 and the knockout ring 64 has been el evated by
its supporting fluid pressure to lift tge finished end panel out. 35 .«
It .also will be noted, however, that the finished end panel retains a 4
slight vertical wall CA2 since the tensile strength thereof has been

i ncreased by conprispasult ®frhempieymenti ofhpthe nmethed t &rd mapipad atiul

apparat us_j Uustegusdietbed 28 aRPREIbWEY dnde gt e
reasons. First, the chuckwall is formed, positlv%r§?&b3%FLo |né;2§% tﬂﬁ%f
makes it pos§FBP8"FB avoid winkling in this area, thereby enhancing the

ul ti mate engagenelirat ¢ Hitee weuckiwablt he ﬁ@ﬂﬁégg ﬁyiFiqu Nghy ttB%ling "
count er sgnk iU & t] | up.t gl . adi us, W t hout "t he
materi al bei ‘ri]‘ﬁq rzm\/\ﬁ*greoufﬁ% E’%@ﬁ;ﬁ&agﬁ '%00 f‘dngariéhiiﬁ's&zgr’]d i t'f‘rb\,\%ﬁ area,
affecting thbBesgpbykeahanging |thedultimatet engegement (@f cohisnwaildi with

primarily bytHer se@mi®lg dHigekfact that the holding force during the
tightening operation is in.the strai?ginmall area. Third, the resulting end

panel includes, i|fe5@f%i Jhe Fqunte kngpddns aredc ks |tightened up to
count ersi nk theddesirabdlespadius wdit@dut\ahle aiad QM1 We Lhg PAPHwHER round

Ehi i whi & EBeER Eea £id) sty sad i EEFETR aRdEClog he P Rngkya 1L
and al so is atcakpl astled snimaimita irred win nkttegconcehe rdfeily peihafitg by S
Ao P Ty TERBe, 08E T 2EheT PRGR, | EnbiDCEEPhQIGIRY' ERERET T 9uRARe: okheq
as to thickrktighteninsgubpesadiidne isiimethe fsticaight. wall area.
_ Third, the resulting end panel includes, in addition to
15 the normal chuckwall and countersink radius, a short
straight wall area CWl which provides enhanced buckle resis- |
tance. - : _ _ 1 '
All this is accomplished without the normal thinning
which occurs when the tight radius is pulled around tooling
20 and also is acbomplished without the wrinkling in the chuck-
wall area which occurs when the radius area is tightened
without any restraint at all. It will, however, be noted
that the wall CW2 is carefully controlled as to thicknessk‘/
and could even be thinned if desired.
25
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¥30 35 CLAIMS 1. A nethod of forming a cqi? ai ner end piece froma bl ank
:of material conprising the steps of: a) initially form ng an end pi ece
yhaving a central 5 panel and a peripheral flange interconnected by a
‘countersink radius adjacent said central panel and a tapered chuckwal |
leadiflg fromsaid flange to said radi usedagmMgsa Wi th said wall being tapered
toward_said central panel for a portion of its 10 - length and
termnating in a vertical segnment adjacent said radiused area; and b)
reforning thelgnd pikeseetihod icfl |Sormime  teontaings tend rRiRes fFeM

mai nt ai ni ng a4l | | tifd sesesE: in a vertical 15
condition. 2. tbla‘-?qitgiﬁ‘mn%%?%l §°ﬁ%ﬁmﬁ%£ﬁ Ssai d initial formn :

i ncl udes forming thé) adiniddeple LWMING R RAFTR DAV IRHA a‘i‘e‘g‘f)’é%lvm th

g r adi # grsefmthe_(r]I -t]t“%ﬁd.le arlrﬁﬂltwfzih_fﬁﬁielﬁaprm:ﬂgad intéimommécted gy saep. 20
. e nmethod o aim.1l wherein hol din S ' [ Pt.al I nst
at least a portion &°‘§H‘r"&'§/’$ki%% l%s.eg?@n%‘%ﬁ?s%éil{o& \/\%%%?l%ﬂgg ?’g(gst a
pprtlo? of said refa riappred chuckymkhtlesading flrem nsaid chhangectoend

pi ece from-a 25 bl ank; of i al ggq;' | NGL 5 . L§ core
carried by said base oér) rré[?\#e%eén alre atl%/@%%%?%ao ;twéf_f%gg?aeﬁ?:g%g ring
carried by said baséawamd said Cemﬁ:bmﬁm%lr%@’étﬁo?%ﬁ 0 ef 3b8d die
core and hﬁY'ng a'Stf€¥§¢§ A [t P inPingl) iR PUPAEPLIOAE degpentd in

opposed rel ationshi and vabl i i ;
PP : lJadjacent ségh raé&&gggfggggg S%Qy fromsaid die core;
— b) reforming the end piece initially formed to

reduce the radius while maintaining at least a
portion of said vertical segment in a vertical
15 _ condition.

2. The'method of Claim 1 wherein said initial forming
includes forming the radiused area with a punch having an
annular nose with a radius greater than the reduced
radius produced by the reforming step;

20 3. | The method of Claim 1 wherein holding pressure is
maintained against at least a portion of said vertical
segment of said wall during at least a portion of said
reforming.

4. Apparatus for forming a container end piece from a

25 blank of material comprising:-
a) a base;
b) a die core carried by said base for movement
relatively thereof:;
c) a die core ring carried by said base in

30 concentric relationship with said die core and
having a straight wall portion;

5 d) a punch core disposed in opposed relationship
with and movable toward and away from said die
core; _

35 e) a first pressure sleeve disposed in opposed

R O R A




35 e) a first pressure sl eeve di sposed in opposed
111111121112112112112111211 rel ati onship W th and novabl e toward and away
fromsaid die core ring; f) said die core ring being radially- spaced from

said die core; and 5 g) said punch core having a peripheral wall
including a straight wall portion and a prbjecting annul ar nose novabl &7,
into the space between said. die core and said die core ring to i

prelimnarily formnbmaxﬂonsﬂhpNWEthnuhdimbvabxﬁntawéfdpanalaﬁaynfiam

the bl ank of materi 1d ng fiﬁ)ratus of Claim4 wherein said die core
e

ri ng has upper and " ower h S, unch core has a.projecting | ower end;

and one wal | surfadd oﬁamﬂ(ﬂlgnnprentnmg being dradtalbyrspgceddfram out er

peri pheral wall 15 fi i |QWed; &figh of said punch core are conplenental ly
confi gured. 6. The appar-at us of daim5, wherein sajd one wall surface of

said die Bore ri ng‘i)ap 4 RHRER &V%H&PY%rﬂl@eﬁbeh%rﬁﬁrV?% of its
I ength and terni natigrliviing® straight wall portion; anadasprdjgetinger al

wal | of said punch cors Lagers, uuey & yneldAdvaLgly ALEbERTLIZ,ES 1N 2

straight wall porti
‘die core and said die core ring to preliminarily

form a radiused area and a straight wall portlon in
10 - the blank of material.

5. 'The apparatus of Claim 4 wherein said die core
'ring has upper and lower eﬁds: said'punch core has a
projecting lower end; and one wall surfé¢e.of said upper
end of said die core ring and the outer peripheral wall

15 of said lower end of said punch core are complementally
conflgured.

6. The apparatus of Claim 5 wherein said one wall
surface of said die core ring tapers doanardly and
inwardly for a portion of its length and terminates in a
20 straight wall portion; and said peripheral wall of said
punch cdre tapers downwardly and inwardly and terminates ‘
in a straight wall portion. | | o/

|



