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These containers are generally closed at their ends
with end panels or "shells", as they'ére commonly known. In
the two piece construction, only one shell is required while
in the three piece construction, two are required. In

20 either case, these end panels or shells generally comprise a
bottom center panel and'a_seaming flange peripherally out-
board thereof, and interconnected to the bottom panel by
frusto~-conical walls terminating in a countersink radius.

The frusto-conical walls form a seat for the seaming

25 chuck on the outermost wall which is commonly called a
"chuckwall®™ since it is intended to engage the seaming @;-

- chuck. The countersink radius is also of considerable
significance in that it is the countersink radius area which
provides strength to resist buckling from pressures within

30 the closed container.

It is, of course, advantageous to provide adeguate
strength in this area, and one of the difficulties commonly
encountered in the prior art of metal drawing is that in
forming the radiused area, the material is thinned during

35 the drawing operation as it is pulled around appropriate

tooling.
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2 One obvi'ous solution to this problemis to start with material which is
overguage so as to conpensate for, the thlnnlng whi ch normally occurs during
such formng. . The result, however, - is that netal is wasted since the
end"Q" product contai ns excess netal in ceztaln areas in order to obtain

adequate netal in th ritical are h ol bl b
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results are obtaliﬁé%lgggt1 revgfg?ﬁy.fxfiggﬁal sequence. 30 SUWARY OF THE
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contai ner wherein_the botton1pane| is formed first fol |l ow ng which t he
f1 ange aréh i s fePdle 878 wherein various. methods for producing an annular
- groove or reinforcing channel are disclosed. . Taube, for
' example, discloses forming the radius area and chuckwall in

..-a completely unrestrained fashion.
Most solutions involve either forming the chuckwall and
-~ 20+ ‘countersink radius initially followed by forming the bottom
"5'pane1 or performing these operations simultaneously.
Material savings and strength are, of ‘course, the
‘motivating factors with regard to the methods illustrated in
these patents, and are also a primary motivating factor in
25 the method and apparatus disclosed in this application.

W Thus, while the solutions just referred to are pre-
sumably operable, it is felt that both material savings and
the desired operatienal results are obtainable by reversing
the normal sequence. ' '

30

. "SUMMARY OF THE INVENTION

It has, therefore, been found that adequate strength

'35 can be provided in the countersink area by providing a
method of forming a container wherein the bottom panel is
formed first following which the flange area is held to



3 control the netal while the countersink radius is fornmed by pulling
fmaterial fromthe flange or peripheral area instead of fromthe bottom
panel .- It has been found that this met hod can be facilitated 5 by prOV|d|ngx
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dunr¥%the St%ﬂ;s way, the metal is not traveled against itself and
thinning is eliminated. Also, since the outer surface of
the outer punch core is tapered, it pulls away from holding
engagement during this movement and permits the metal to be
drawn- from the flange area. :

20 Accordingly, production of an improved method and
apparatus for carrying out the method of forming the end
panel becomes the principal object of this invention with
other objects thereof becoming more apparent upon the
reading of the following brief specification considered and

25 interpreted in view of the accompanying drawings.

OF THE DRAWINGS:

"FIGURE 1 is an elevational view, in section, showing an
30 assembly of the overall apparatus necessary to carry out the
method.
FIGURE 2 is a similar elevational view, in section,
showing the apparatus at a different stage of operation.
- FIGURES 3 through 9 are enlarged sectional views
35 showing the apparatus in various positions during the stages
of forming with FIGURE 5 corresponding with the assembly

j'\o



of forming with FIGURE 5 corresponding with the assenbly 4 vi ew of
FIGURE 1, while FIGURE 7 corresponds  with the assem bly view of FI GURE 2.
'"H GURE BA is an entarged sectional view showi ng the position and
nover®At of the tooling at the critical, 5 wapping stage.

DESCRL PTI ON CF.T E PREFERR ODL NENTS, .10 It will fir be not ed
Chat the et hod b QEpERGDRE do Mbd 15 BIGHRE 7, SANLsFRRAAT HhFhofhy desen-
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art. Theses pr e ecapability of |ndependently control ling the
novemnent cﬁsthg??g ggganggghe tooling associated therewith. Referring

then, specifically, to FIGURES 1 and 2 of the 20 drawi ngs for a detailed
description of the apparatus,. it will be noted that ‘the inner ram 10

carries a punch core rise

and carrylng, on its di stBES
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secured thereto by the screw 12a. 25 A fIU|dIy actuated outer punch
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still concentr|thelgrdsepbsedventianfwosﬂdpnesmaﬂdysbeem&xﬂizﬂﬂcinlqnnﬂunn—

fluidly-actuategd; 39 wi@ﬂd?andﬁié”éé%%n#tﬁfﬁg ﬁggghae%nl§xﬁﬂ%£nﬂ% AP and

secured to the rnner
that outer punchuteretém,ZMM(npvsbleutdW9rdc@mﬁeina¥sftemlprb@ﬂq360- The

mov abk e W'th' ”% h&@erno%%gsﬂ dkcr ied eg%%ra‘% 9 fllﬂe%'égnm’é]élgb
core riser a downward trave l'tmted by shoul der
of inner bhﬂch such presses, - as exemplified in Ridgway U.S. Patent
o 3,902,347, are well-known in this art. These presses have
the capability of independently controlling the movement of
their rams and the tooling associated therewith.
Referring then, specifically, to FIGURES 1 and 2 of the
- 20 - drawings for a ‘detailed description of the apparatus, it
" will be noted that the inner ram 10 carries a punch core
riser 11 affixed theretoc with one or more screws lla, and
carrying, on its distal end, an inner punch core 12 adjust-
. ably secured thereto by the-screw l2a.
25 - A fluidly actuated outer punch core 14 is also carried
U by inner ram 10 in'concentric’re;ationship with the punch
core riser 11 and the inner punch core 12.
Further outboard, and still concentrically disposed,
is a first pressure sleeve 13 which is also fluidly actuated
30 and is reciprocal within a retainer 15 which is secured to
" the inner ram 10 by one or more screws 15b. It will be noted
that outer punch core 14, which is fluidly actuated, is
“ reciprocally movable within a cylinder formed by first
pressure sleeve 13 and punch core riser 11 and that its
35 downward travel 1is limited by shoulder 12b of inner punch
' core 12. However, it will also be noted that the relative




core’ 12.

beyond i nner punch core 12. The outer
in place by a retainer 22 and one or
Danon SIedihendiangset e dndiet And Gt EP hudlf] BUESs RYC LGN Endé and
‘14 and the

rel ations m‘thheP%anhGOGSr ﬂﬂeemﬂdﬁa hegendo
out erwﬁer@uéerapdm2ﬁo bﬁri‘iﬁlét ac Pl s‘iﬂﬂr e Heiatis n;gigcéy

one Oor nore SCcrews

pressure sqieeﬁlet%EaMFEhzgs
novengnt pddch eshenqactis haie

i nner and

However, it will also be noted that the relative di mensi ons of
‘the inner and outer punch cores are such that outer punch core 14 extends

ressure sl eev concentric

oard fromtheé cut e 61 1s a seco
apd tod

PRy A MRFE ke BA
sed Pé@ﬁﬁ&f:al?' Qﬁ/etﬁa Iﬁudézspaaad dlter

cProscd LR etk RO IA A thres, pESHRREh. Ra i S ¢
gne or norin syemesably eoncedntpdscdedaminishipr shepenithe sl eeve 13 and
P 63 15 hPoaPrfeCord BRE Bhge ko bhisnt 18- ad e8NS, Hprpsi €01 C
supported immxacaudtmtarm famal 1@ and| ROfurishea cutoedge s6d decuped 65

whi Chgl s rged tegsthgy&tr%er&épﬁs&et Bl wg289a00 DYnBEAPS Frdhl® elieS!a 652.

partially

| t mnll be no

descri bed
t he punch

pressure sl eeve 6

general ly

relat1ve disposition of

f

$n120 carries a punch shell 21 hel.d
oY e retalnlng screws 22a. The 5 ‘-

innﬂrcpuhshdmspusébﬂopp05|te

ng&§EQM§f%ﬁafecTB?oca

conponent s jUSt

adge s6de i gAi 159ePRE PF@SSUneasleeys d62i whiigh be fAwidinat

suppdreddi sndwaowhé nsop%ie%éekékbeaih'dbdéhéﬂ'@ ¥8¢8N0re~

e the first pressure_s eeve 13 di sposed in

g?éﬁﬁlﬂ' onsTE pSeBrefleeye.ofe dsnd J@yoseq-hén, ARRoSRA

punch corqeméﬁfbnrwgenepahhu aaaq&e¢1relat|onsh|p to the die core 65,

| e .t he
betmgén t he per nyF

core rlng

20

25

30

35

o portEHEf  £iFthek  Anbaard' 88’ Bretaurs nteent 8Lctsr & i

cote asing | 63behich is fixed to the base 60 by one or more
screws 63b and disposed opposite first pressure sleeve 13
and partially opposite outer punch core 14.

Still: further inboard of die core ring 63 is a con-
centric knockout piston 64 which is fluidly supported and
actuated and finally, still further inboard is a die core 65
which is reciprocal with respect to the base 60 by means of
the piston 65a.

It will be noted that the relative disposition of the
components just described has some significance and in that
regard, it will be noted that the punch shell 21 is disposed
in opposed relationship to the second pressure sleeve 62,

while the first pressure sleeve 13 is disposed in generally

opposed relationship to the die core ring 63. The inner
punch core 12 is in generally opposed relationship to the
die core 65, while the outer punch core 14 is configured so
that it is insertable between the periphery of the die core
65 and the inner surface of the die core ring 63, as will be
described in greater detail below. '

It also will be noted,: with reference to the assembly |

views of FIGURES 1 and 2, that the tooling positioning
illustrated in FIGURE 1, generally corresponds to the en-

ot

§f 3 KLl e

L



described-in greater detail bel'ow. 35 It also will be noted,-with
reference to the assembly views of FIGURES 1 and 2, that the toollng
pgsitioning il)Justrated in FI GURE 1, .génerally corresponds to the en- 6
| ar g¢ vi ew of FI GURE 5, mhlle the tooling gositioning of FIGURE 2

generally corre ond d. vi of €V, Ref err i next
t hen ‘t o "Fl GURES ﬁ%ouﬁﬂeg reé;i%éﬂf Sec ?‘\&’1 E‘B? Eﬁg aﬁ?ﬁ#jg?“s‘ﬁ% of
apparatus, it WFIGURE s® bgaenesamy t¢at respondabl o pithee enletged alview of

ei ther in sheet -rﬂﬁﬁl forn] has been inserted into the opening of the
press. This material 1s generally designated in FIGURE 3 by the letter M

10 -~ The press|R$ﬁ3ﬁiﬁQ&tﬂ9§$e¢hﬁﬂthatFﬂﬁ@ﬁﬁﬁuﬂ1theoughlﬂ5£Qﬂougﬁ§-
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cut edge 61 andsﬂ@dﬂ‘6€f86§w“¥d£hf”ﬁ$EEb$edtiﬁ!éét@& iﬁ%ﬁ‘ﬂﬁﬂ eﬁbﬁg of
punch shell e second press

_ 21 proceeds downway e% & E S'i
62 out of the w&kpe GWEﬁﬁnnrﬁP%% pEerda ;Eoﬂﬁnﬁéﬁlﬂﬁé@€§¥ﬁﬂ%te h&n FIGURE
material,. at th@3spyt 3 Idtwer 28, from the peripheral edge in the

dlrectlon the arr 100 an bot t ent er nel is begin
to be forngé over di fEﬁ?Pn@cggbﬁﬁ Rqugagifég%HENWﬁ Q?EQ 21
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mat eri al .and mbehdm@wtpgSessure on it against -the top of the die core

ring 83 so as to contglypdie HvEndd OVt plinkh 2811 M2i haslid S8t baBe! 60
15 results in blanking the material against the cut edge 61
' and, with reference to FIGURE 4, it will be seen that as the

punch shell 21 proceeds downwardly, it pushes the second
pressure sleeve 62 out of the way, overcoming the fluid
support for that sleeve. The material, at this stage, flows
20 - from the peripheral edge in the direction of the arrows 100,
> and the bottom, center panel CP is beginning to be formed
over die core 65. ' : :
Referring to FIGURE 5 of the drawings, it will be seen
: that as punch shell 12 continues toward base 60, it wipes
25 the peripheral edge of the material M over the top of die
U -~ .core ring 63 to form an inverted cup. The first pressure
" sleeve 13 has now engaged the material and is holding
pressure on it against the top of the die core ring 63 so as
_ “to control the metal flow which is again in the direction of
-30 arrows 100. ¥ : . - ~
At this time, also, the inner and outer punch cores 12
- and 14 have advanced toward the base 60. As already noted,
the projecting nose of the outer punch core 14 is in advance
: of the nose of the inner punch core 12 and is just about, in
35 < FIGURE 5, to engage the material M.
' At this point, reference should be had to FIGURES 1, 2
and 8A wherein the enlarged view permits better under-



30 -rarrows 100. At this tine, also, the i nner ‘and outer punch cores 12 and '
14 have advanced toward the base 60. "As al ready noted, the projecting nose

of the outer punch core 14 is in advance.of 'the nose of the i nner punch - .
core 12 and is just about, in 35 FIGURE 5, to engage the material M )
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These configurations permit*the radiused end l4e of the
outer punch core 14 to enter the space between die core ring
63 and die core 65 as will be seen in FIGURE 8A.
Returning then to the sequence of operations and, in
20 particular, to FIGURE 6, it will be noted that the first
pressure sleeve 13 and the outer punch core 14 have advanced
to a position in which the center panel CP has now been
formed over die core 65. It will be noted that this center
panel is now fully formed and will not be affected by the
25 ensuing operations. It will also be seen from arrows 100
that the material flow during the transformation from the\J
FIGURE S5 position to the FIGURE 6 position has been up the
outside of the die core ring 63 and across the top thereof.
At this point, then, the bottom panel CP is set and a
30 peripheral edge portion, consisting of a stepped cross-
sectional configuration, exists outboard of bottom center
panel CP. It will also be noted that the inner punch core 12
is now contacting the material and holding it against the
top of the die core 65, and further that the knockout piston
35 64 has been pushed downwardly by the movement of the outer
punch core 14, overcoming the fluid support therefor. At



that the material flow during the transformation fromthe FIGURE 5 position
to the FIGURE 6 position has been up the outside of the die core ring 63
ard across the top -thereof. At this point, then, the bottom panel CP is set
and =30 peri pheral edge portion, consigting of a stepped cross-

sectional conf i-guietgaantexas%a OkhBoARpesf IOLhTCRANR W] (P14 witidin

al so be noted t I'S now contacti mat er i

and holding it hgﬁ?“thPﬁéaPQ§Wﬂ=qq“9QM¥9QhNQf6§t3a§H“F&rPgBFhPhat t he
knockout piston 35 Réfeba:inbeei"ewswdrmmnawl Ut ile bevaseed thathehe

t h h d her ef h
ot nt. "al'so, ‘thELERE RERERRE BakYe g e B Ring (R ReSiobe i sebnid of
of ‘an inch Df itisefiemal pépce. d&pdbnstngthextopo ¢f GtRE 7diet curdd béngot&ll.
that the first f’&?éﬁ%‘é %ﬁ%‘@eﬁ%s go'éﬂé‘g ofttBE" 'p@@%@ucégﬁ“fﬂ ebris the

t he end pi ece agal ns e core ring er ‘advancenen
of the.outer puthuwckeadllCW chmetem: euuekmnlrf@mbdt%@ﬁ oouterspunghe core

of outer punch g rsna4 nﬁayeééa)e&silwadia 3 afiedlc%fé)rﬁﬁgn@sﬁ?»aaadnghmi-

prelim- narily orns t ount er si nk radi us i.n spacCe bet ween
the die core 65‘%31Yh<§°<!l“§ dhe eenptensinknradinsforin i bhe ARACE hetyasn

flow in thedi rﬁ‘}é'd)ﬂe céoweswamﬂéﬂaﬁ cdr!é Qtih@' 630 dIn @Wisoopeiation,
peri pheral sect | on V\$ 5I i gﬁtom cen}‘ anel gb unchan ‘P%%g%dt Wil )
al so be noted, BAtepialpwitl £lpw, ip, g ’P§tf9“ ° Myt
its final, di rrersthm:mwbbdtsbl duti reh-the opebephgraanrs"e@iﬁ;eﬂ: bwithe thiez botftom
the end lde. %F 0|ng &p%ﬁrence 8A will again be of sone
assi st ance. I?e gnﬁ t & &PQFI 5sen- tially shows the
tooNipg positioni ng m-. whilnelsostegndtedn 20t tIHSREint,bbhatt radiusHR is
Il ustratiyw w L.O§h, SCal I -
|s£§? ﬁe BBS ?Eeb@r %h % A ﬂ; d6h ﬁ&iagélg‘iw]b fis dimen

chuckwal | outer apere sur ace e outer
punch core 14 sion being controlled by the size of the end 14e._

.. At this point, reference to FIGURE 8A will again be of
some assistance. It will be noted that FIGURE 8A essen-
: . tially shows the tooling positioning at the next stage from
20 _;EIGURE 7. but it will be illustrative, in view of its larger
scale, in illustrating how the chuckwall CW is formed by the
outer tapered wall surface 144 of the outer punch core 14
against the tapered wall 63a of the die core ring 63, and
~ further how the straight inner wall 14b of the outer punch
25 core 14 has formed a wall W in the end panel. essentially
straight against the outer‘peripheral surface of the die

-core 65. : :

. Referring, then, next to FIGURE 8 and to FIGURE 8A, it
.- will be seen how .the final radius is set. , '
.30 - Accordingly, it will be noted that the inner ram 10
will have started its lift-off, pulling away from the base
60.. At the same time, the die core 65 will follow it in an
upward direction by action of piston 65a.

) T Reference to FIGURES 1 and 2 will disclose that a
35 radially extending shoulder 12b is formed on the top of the
inner punch core 12. A corresponding inwardly diverted
shoulder l4a is formed on the outer punch core 1l4. There-



agai-nst the tapered wall 63a of the die core ring 63, and further how the

straight inner wall 14b of the outer punch 25 core 14 has fornmed a wall W
in the end panel. essentially straight.'agai nst the outer peripheral surface; .
of the die core 65. Referring, then, ngxt to FIGURE 8 and to FI GURE 8A, i
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s still malntained I rst_ pressure sleeve 13 against die

15 Tapered ouger wall surface 148 will "also pull away from
tapered wall 63a on the die core ring permitting material

flow out of the flange area. However, holding pressure is
still maintained by first pressure sleeve 13 against die

core ring 63 to control this flow. The wrap will pull the

20 material from the'full—line'position'of FIGURE B8A to the
‘broken line position thereof with the metal wrapping in the
direction of the arrow 100. 1In this way, the radius will be
tightened up to its final desired dimension without any
thinning due to the fact that the material is not working

25 against itself during this operation.

Referring next, then, to FIGURE 9 and again to FIGURES

"1 and 2, it will be seen that the retainer 15 has a shoulder

15a thereon and first pressure sleeve 13 also has a shoulder

13a, so that as the inner ram moves updwardly still further

30 to the position in FIGURE 9, these shoulders pick up on each
other and the entire tooling is pulled away from the base 60

so that the knock-up piston 64, working with the die core

65, raises the finished end piece to the position of FIGURE

9 from which position it can - then be removed from the press,

35 or transferred to another station within the press, for

further operations.



core ring-63 to control this flow The wap will pull the 20 mat eri al
fromthe full-line position of FIGURE 8A'to the broken Iine position

thereof with the metal w apping i-n"thé 'direction of the arrow 100. In this
way, f*he radius will be tightened up to ity final desired dinension wthout
any thinning due to-the fact that the material is not working 25 agai nst
itself during this operation. Referring next, then, to FIGURE 9 and again

to FIGURES | and 2, ctawmMBl be seen that the retainer 15 has a shoul der 15a
t hereon .and first préssure sleeve 13 also has a shoulder 13a, so that as

the inner ram noves updwardly still further 30 to the position in Fl GURE
9, these shoul ders pilck um afie thicod ofhdoraihd e etitabtnépolendy panelll feom a
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1. A nethod of form ng & container end pane ]
of material conprising hedlding epspostionopfi Bpid chpriphpsaldantion and

having a formed bottom pangjrm#fy a dFounteesPhk PEA1RBCRA acHt igdid BOEtom
hol ding a‘portion of said peripheral section and a cougéer3|n

form ng
radi us adj#fent said bott &R by pullingpMeW%u:}F% fia ri%ﬁr{P‘Bﬁ‘Fal
sai d peripheral section. Zectib. method of Claim1 wherein said bottom -
panel is 15 S formed by engaging a central section of the blank
bet ween an inner punch core and a die core and wi ping a radially outboard
section over said die core by advanci ng an outer punch core and a con-

cenﬁLycaIIy diSpqsed29uncﬁﬁ%“%éthod'of Claim 1 wherein said bottom panel is
15 o 'formed'by éngaging a central section of the blank
o | between an inner punch core and a die core and
wiﬁihg a radially outboard section over said die
core by_advancing an outer punch core and a con-
_ centrically disposed punch shell.
20

3. The method of Claim 2 wherein said countersink
radius is formed at least pértially by advancing
said outer punch core ahead of said inner punch

- 25 core while holding a radially outboard area of
\_/ , _ said peripheral section between said punch shell
and an opposed presshre Sleeve,

30 4. The method of C1ahn-3_whetein said countersink
radius is finally set by retracting said outer
punch core, said inner punch core and said die
core with said outer die core retracting slightly

o in advance of said inner punch core and said die

- 35 ~ core.

e

|



20- 3. The nethod of C aim 2 wherein said countersink radius is formed at
‘| east partially by advancing said outér punch core ahead of said inner

punch 25

core while holding a radially outboard area of sai

d-.

peripheral section between said pundi shell and an opposed pressure s!eeig.
ghe mphpodn@tnbhai 93 dhe{f M Sahdreqnt 8" SERckadhys 1a

inally set by retracti

0 4.

ng_.said outer pynch core, said inn unch, cor
said die core with sﬁ?ﬂmgﬂté"fe'Eﬁ%e%oﬁéli%et?%ﬂ?f‘ﬁﬁsgpggH‘H‘i{‘?g 56'&%%%?3

and
f

sai d inner punch corgegiifhezad @extfon; said oute£OpBnch dore HHEd fiRghod

of Claim4 wherein a_¢c
and sai d peri pheral &3

agai n$t sai d di e corpotiippgof the retractingdinavel #f isidcinner|and

travel of sm(jinnerogggroghgbhpwaybéxgﬁﬁ a8fasaid dbeegore. 6.
Apparatus for form ng a container end panel having 10 a central

bott om panel ,

a peripheral flange and chuckwal | and countersink radius

i nterconnecting said flange and said bottom panel, conprising: an inner

punch core; an

ut er

said inner puhth T HQEQ;;%%V %‘ﬂu ?%%Z“eiq%gl fr‘]’I %g’rt}'ct;e?rqté‘g Creé{‘i:pgénil%of hé '\ém%d in

cpncé@-tric relatioqshbpun§11he;ﬂomgmanqlmcn @@téphganCﬁlanma_and
di sposed in concentrig éﬁbé&iﬁﬁﬁﬂ%ﬁcﬁhhﬁeﬁ%ﬁ%H“%éﬁi@ “ﬁBEE?Eﬁqé%éthﬁore

di sposed i n opposed relationship t

sal I nner puncn core; a

fixed die core ring srédoftanga apdosaddr brktronpaskilp WAMPLESiNgkrAn
pressure sleeve; andignéfCERHCH DT £ a1l Ve fll PRRERICHR ORRGHSLed in

rel ationship with said punch,she
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concentric relationship with said@ inner punch
core; a first'pressuré;éiéeve disposed in concen-
tric relationship with said outer punch core; a
punch shell disposed in concentric relationship
with said outer punch core; a die core disposed in
opposed relationship with said inner punch core; a
fixed die core ring disposed in opposed relation-
ship with said first pressure sleeve; and a second
pressure sleeve disposed in opposed relationship
with said punch shell. f

3

The apparatus of Claim 6 wherein said outer punch
core has a narrowed, projecting end portion
tapering from its outer wall toward its inner
wall; and said die core ring has a narrowed,
projecting end portion tapering from its inner
wall toward its outer wall.

The apparatus of Claim 7 wherein said punch shell
is movable toward said second pressure sleeve
while said die core is held stationary to form
said central bottom panel.
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25 7. . The apparatus of Claim6 wherein said outer punch core has a
narrowed, projecting end portion tapering fromits outer wall toward its

i pner wal | ; and said die core ring has a narrowed, 30

projégting end portion tapering fromitsqionner wall toward its outer wall.
8. -yThe apparatus gf C &y % %gk §ﬂJb§§chPHTﬁwﬁSPﬁ|Eé¥§(faid outer Rhﬁﬁh
novaBl e toward saild secon ressure sl eev e core s
stationary to formsaid c&®télimhoevabpenahead ob &aidTﬂuaneppmqts cobte

G aim8 wherein said out gl N ofiH e i By ?ﬁ' Ea@heégu%ft “ff‘c?ii?ﬂ”ﬁﬂd
cote to prelimnarily forn1 a| counter5| radi us sa
cooperation with said di #ad& chpckwall in c°PiPﬁg§a n wikh &S érzﬁ{% epre

A aim9 wherein said inngy _nch core and said die core are retractabl e,
and said outer punch core IS retractable with said inner 10
punch core. 15 20 25 30 35

10. The apparatus of Claim 9 wherein said inner punch
core and said die core are retractable; and said
outer punch core is retractable with said inner

10 punch core.
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