2207374 -1- METHOD AND APPARATUS FOR ACCOVMODATI NG THERVAL EXPANSI ON AND
OTHER VARIANCES | N PRESSES 5 - This invention relates, in general, to
the formng of material i'n-a-reciprocating press having a novabl e slide or
ski desAvhi ch nove toward and away froma fixed base. The invgﬁ-@vn..._r .
relates, in particular, to apparatus of this type wherein a re él&/tqi n
pi ece of material is formed and wherein,it is necessary to precisely
control the space or gap between the ﬁé}aT form ng punch carried by the
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flat sheet  of metal or other matertal by nQving a form ng punch toward and
away froma fixed form ng die thereby drawing the material and inparting
the desired configuration to the workpi ece. One exanple of such an
operation_is the formng, of what 20 are generally called "shells" which
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It is well known in forming thin workpieces to draw a
flat sheet of metal or other materiallby moving a_forming
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punch - toward and away from a fixed forming die thereby
drawing the material and imparting the desired configuration
- to the workpiece.
. - One example of such an operation is the forming of what
e are generally called "shells" which are the end pieces of
two-piece or three-piece containers for beverages or other
substances. ' ' '
_ - " In this example, the length of the chuckwall which must
W/ : - be engaged by a seaming chuck so as to be double seamed onto
25 the end of the container is critical. Deviations from
_.specifications can result in container leakage and failure.
- Therefore, it is extremely important that the specification
dimensions be maintained during production.
Controlling this dimension is extremely difficult,
30 particularly in instances of high speed operation where, for
- example, something on. the order of several hundred ends per
'minute or more Qge produced in multiple out die sets.
It will be obvious that similar dimensional control
requirements will frequently exist in forming other products
35 '?as_well. _ :
_ The problem is complicated even further by the fact
that the normal thermal expansion of the press will create



that the normal thermal expansion of the press will create -2- press

vari ances since, as the press warns up, its conponents will typically -

expand from 0.005 to 0.006 inches with the result that the punch will . -
travel further and the gap or space referred to above will vary. 5 e .
It is possible, of.course, to stop the press and reset the stroke. However, .
this naturally is undesirable since id4d 2esults in interrupted production..
It is also not fully effective either since every tine the press is shut
down for anpresaswvarianceis |sinws, erithibwress wirmadipstiestconpondfts
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. doing this is by providlng stop- blocks on the press struc-
13 ture itself which will restrict the c¢losing movement of the
press so as to control the space between the tooling carried
by the movable member and. the tooling carried by the fixed
member. One difficulty with this basic "-”apprbfaé'h'_to the

_ problem is that it does not effectively fully compensate for |

20 the thermal expansion of the press during operation.

~ An example of this approach can be seen in’Byrd U.S.
Patent 4,125,009 wherein the downward moving forming appara-
tus abuts a fixed spacer which thﬁs5fixeB thé gap between

- the forming member and the die, In this apparatus, the

25 press bottoms out each cycle and, since the gap or -spacing

is fixed, is not capable of compensating for=di£ferences in
geometry due to heating of the press: A further”ékahple of
this approach is disclosed by the use-of the spacer ‘bars in

B Crago U.S. Patent 4,249,410, ' '

30 The difficulty with solid stop blocks is recognized in
Kaminski U.S.-Patentﬁ4,377,0845whereinwthé'usual-stdﬁ blocks
are augmented by resilient stop blocks which are ‘positioned
between the ram.or slide and the bed of the press and which
are compressed ‘during the downward ‘movemént. = Seymour

15  U.S. Patent 4,207,048 also teaches the utilization of
spacers which are clamped between the tool and the ram or
between the tool and the press bed. Here, a heat softenable



are aUgnented by resilient stop bl ocks mhfch ar.e positioned between the ram
or"slide and the bed of the press and which are conpressed during the

downward novenent. Seynmour 35 'U.S. Patent 4,207,048 al so teaches the
utsi | i Aafi on of spacers which are clanped between the tool and the ram or
bet Ween the tool and the press bed. Here, a heat softenable -3- rigid

plastic is enployed which nor mal | y edh%rols the spacing, but is also
capabl e of being heated and.softened in the event :thereis a jamof the
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4,375,785, however, requires fa1rly complicated valving.

S5 ' Bulso U.S. Patent 4,624,125 illustrates yet another
'~ approach directed specifically to the formation of shells
and wherein structure is provided outside the perimeter of
the workpiece to control spacing in a secondary operation
after the essential forming operation is completed.

20 While that invention is suitable for its intended

. purpose, the present invention is intended to permit indivi-
dual control in a multiple out press and to do so within the
perimeter of the workpiece thereby saving tooling space and

-/ . "'permitting individual control of the tolerances.

25 . It has, therefore, been found that improved dimensional
control can be attained by providing an apparatus in which,
during the forming operation, the material is formed over a
die core ring by engagement with a telescoping punch which
bottoms on an opposed die core to establish the desired

~30 - dimension. The apparatus is such that, at the time at which
the dimension is established, the die core is moved into

‘engagement with the die core ring so that any further move-
ment of the punch results in simultaneous movement of the
die core and die core ring without disturbing the relative

35 disposition of the tooling components.

' To that end, the die core and die core ring are normal-
ly independently supported by fluid pressure or otherwise



during the form ng operation, the material is forned over a die core ring

by engagenment with a tel escopi ng punch which bottons on an opposed die:core’
to establish the desired 30 di nensi on:. The apparatus is such that, et

the tine at which the dimension is established, the die core'is nnved Lgto
engagenent with the die core ring so that any further move- ment of the
punch results in sinultaneous novenent .o the die core and die core ring _
wi t hout disturbing the relative 35 di sposition of the tooIing conponents.
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OF THE DRAWINGS. : -
15 FIGURE 1 is an elevational. view, partlally in section,

illustrating the tooling components in the final formed
position.

FIGURE 2 is an. elevational view, partially in section,

showing the position of the tooling components just prior to
20 - blanking. - : o e L :

FIGURE 3 is an elevational view, part1a11y in section,
showing the position of - the tooling components . following
drawing of the reverse or inverted cup. s

FIGURE 3A is a view similar to FIGURE 3 showing the~“’

25 . position of the pressure sleeve and pistons at this point in
the operatxon. L : R _

FIGURE 4 is an elevational view, partzally in section,
showing the position of the tooling components with the
‘predetermined depth between the chuckwall radius and the

30 flange determined and with the chuckwall . and the bottom

panel partially formed. ' o '
- FIGURE 4A is a view similar to FIGURE 4 showing the
position of the pressure sleeve and pistons at this point in

- the operation. = : - L
35 FIGURE 5 is an elevational view, partially in section,
| showing the p081t10n of the tooling components upon formlng

- of the bottom:panel.: S



drawi ng of the reverse or inverted cup. FIGURE 3Ais a viewsimlar to
FI'GURE .3 showi ng the 25 position of the pressure sleeve and pistons at
this peint in the operation. FIGURE 4 is an elevational view, partially in
secLlQﬂ‘ showi ng the 'position of the tooling conponents with the
predet erm ned depth between the chuckwal | radius and the 30 fl ange
determned and with the chuckwal | and the bot(tom panel partially formed.
FIGURE 4A is a V|em/S|n1Iar to FIGURE 4 showi'ng the position of the

pressure sl eeve an ngs hi he oper
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of the toolingpeshpbornef \;ﬂp@nptesaung sieehe bodt phstons at this PoddRE imA
is a view simyipd bPeFhBBR.5 showi ng the position of the pressure sleeve
and pistons at thIS 80|nt I'n the operation. FIGJRE 6 is an _elevational,
sectional view of tREGBREqOS| Hf c@fpoRdrvatimpalng Bertisnalof viaw fofi dihed

end panel .5 Refesolagf lddﬁpdxmr&@@ﬁohﬁﬁy digencowt @FCthptiPinDshéde end
tooling conpog&gé It will, as previously noted, be 10 understood that
this inventio +htended to be utilized in conjunction with .a double
acting press of the general type illustrated in R dgway U S. Patent

3,902, 347. Such pr “Refer? ﬁgher ré"t"c%‘ %‘f‘GBﬁ%B'IEtfﬂr fé”géﬂgféit d@Q@rfib%ﬂb‘H
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' illustrated in Ridgway U.S. Patent 3,902,347.
Such presses are well-known in the metal forming art
and are not illustrated in great detail herein. It is
LE important to note, however, that in general terms, the press
includes inner and outer slides which are movable toward and
away from a fixed base and which are adjustable and control-
lable independently of each other by a series of cams and
throws driven by a fly wheel.
20 With that general description of the press structure in
'mind, it will be noted from FIGURE 1 of the drawings that
the press-includes an inner slide holder 10 and an outer
. slide holder 20. These are disposed in opposed relationship
4 : to a fixed base 30 and are reciprocal with respect thereto.
25 The inner slide holder lo.has affixed to it a punch
core riser 11 and a punch core 12. These components are
attached by suitable attachment means, such as screws, as
illustrated in the drawings, so that the riser 11 and the
‘punch core 12 move together with the inner slide holder 10
30 which is, of course, attached to the inner slide of the
press. _

Outer slide holder 20, which is attached to the outer
slide of the press, also carries several tooling components
as will now be described. ' _

"First, a punch shell 21 is affixed to the outer slide
holder 20, as clearly shown in the drawings, by a retainer

(9]
i



throws driven by a fly wheel. Wth that general description of the press )
structure in mnd, it will be noted fromFI GURE 1 of the draw ngs that ;the"
press includes an inner slide holder 10 and an outer slide holder 20. dhese
are di sposed in opposed relationship to a fixed base 30 and are reci pra#l = .

wi th respect thereto. 25 The inner oslide holder 10 has affixed to it
a punch core riser 11 and a punch core 12. These conponents are attached
by suitable attachment neans, such as screws, as illustrated in the

dr awi ngs, so2ﬂnaanﬂh§umtah1etsqrewsrnrphmanCale ardnsuerouydshehenpinchhe
i nner slide ng@eqzugﬁg)rlggucflls of course, attached to the inner slide

of the press. Quter slide haol der ~20;" which i's_attached to the outer slide
of the press, alsé& "(%?ar'-'l‘%s°§ev@%d ‘RuRsth n§heddpohknis ad8nwupPefonpEessure

described. 3Bleeve 2Fi Whiich? Psmﬁtbv%llﬂle' r?élét:.@éflyX% t enbh%ﬂ&@r si'rd@e

hol der 20 a l.early. shoj t he ‘a retainer
sui t abl € scrgﬂgdﬁf gé éyhp%ﬁﬁ %ﬁr?ﬁﬁﬁasupﬁ@ ﬁMuﬂFQRﬁﬂgjﬁﬁﬁﬁﬂn?lgéraﬁﬂ
| nboard of tBRd unﬂEYIShGHIEHbI§ ﬁﬂuudéebﬂﬂﬁxﬁﬂdepﬁeﬁﬁthZ @B GHil1F be

novabl e rel ativel out hol der 20 and which is acted upon
by stacked p%?f% ?@i& :ﬁ% {hﬁé ll"’3’"?'§Hi'table source of fluid pressure, as
wll be nore full ;l'hcesbaseedi(behbap Terbbes 3heal semaimings tidud imgracomng

tooling com : Flrst a die core 31 is nounted on a die core riser
32 suitably Hrlven elther f|UId|¥ operated ‘pi ston 32a, as illustrated,
or by otther neansFig&ty. % ofe3lydfpmeunted @ne & die Fore HiseEsad

in generall ysa@nem9 @i&ié@@i'@ﬂiéﬂ byth Egapally Ug:etméquhsesﬁesia apg
cooperates th iiustrated, or by other means, such ‘as cams,. for example.

‘The die core 31 is disposed in generally opposed relation-

ship with respect to the punch core 12 and cooperates there-

i3 with as will be described below. e

_ Outboard of the die core 31, and concentric therewith,
is a_knockout:piston_34_which_1s fluidly operated and which
generaily_piays_no part in the formation of the workpiece
until the workpiece is finally completed and is ready to be

24 lifted out of the die cavxty. :

' Further outboard from the knockout piston 34, and
'concentric therewith, is a die core ring 33 which is secured
to a die core ring pad 33a and which is L-shaped in cross

_ section as shown in FIGURE 1. A die core spacer 33c rests on\hJ

25 top of the upper edge portion of the die core ring 33 and is,

~ of course, capable of varying the spacing between the die

 core 31 and the die core ring 33. L

Die core ring 33 rests on a die core ring pad 33a which
is, in turn, supported by one or more support rods 40 which

30 are, in their turn, supported by pistons 41 and 42 which are

fluidly actuated. .

Outboard of the die core ring 33, and concentric there-
with, is a lower pressure sleeve 35 which is .also fluidly
actuated and which is disposed in.generally,opposed rela-

35 tionship with respect to the punch shell 21.



with as will be described bel ow. Qutboard of the die core 31, and
concentric therewith, is a knockout piston 34 which is fluidly operated and
whi ch generally plays no part in the formation of the workpiece until the
wer kpiete is finally conpleted and is ready to be . 20 lifted out of the
die cavity. Further outboard from the knockout piston 34, and
concentric therewith, is a die core. rim738 which is secured to a die core
ring pad 33a and which is L-shaped in cross section as shown in FIGURE 1. A

die core spacer 33cI¢es#l10Na8o BeéPPnteBh&HHWEENEUIEH P0E6EEN rGing N3 disg
core ring 33 gﬁp | Sy f .,course, ciggple of.varylnﬂ Ege sga0|n bet ween t he -
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ring pad 33a \predssase sheeuwen22supported by one or nore support rods 40
which 30 are, in $heir turn, piLsto 4 |.gh. are
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punch shell 21., -/- 1t W al so be_noted that the die core ring 33 1s
di sposed in geéhikher Lrpmoskeet PutFRhinEhoek .t ARAUBAdL PA¥Ssheenspudably

I n ;Jsehordopefs'&fé)m.@d..tPFICUREO\ge%ﬁmgé a<?]bl€twi'iﬁ§d illdsﬂfﬁﬁéQ?néQePi%JRﬁ
201 e O a8l s edioehokRs (ke LAgaTBUERE g Tdd4 halgeEs" 5"
sui t abl y tecr oldmdl. 20FIcd Rhe? onfe haaddaad the basesBlavasthet ethalr .M At tthd s
e bace g6 {nEheTRoRY Sind b deaPChitingl bttt o0 dhLicsAge chide
wi |l be advandithgy t@ase dwith the inner slide leading the outer slide
slightly.
. As can be seen in FIGURE 2 of the drawings, the punch

.2 shell 21 which is fixed to and moves with outer slide holder
.20 will have just contacted the material M as will the upper
pressure sleeve 22 which is urged downwardly by piston 23,
The punch core 12 is still spaced therefrom and has not yet

'~ advanced sufficiently to contact the material M.

20 - It will also be noted that the material M is supported
at this point on the lower pressure sleeve 35 opposed to the
punch shell 21 and by the die core ring 33 opposed to the
upper pressure sleeve 22. : '

(g - . Further advancement of the inner and outer slides will
25 - move the tooling to the position of FIGURES 3 and 3A of the
drawings.

Here, it will be noted that the outer slide is advanced
so -that the punch shell 21 has blanked the material M in
cooperation with the die cut edge 36 so as to first form a

30 disk or'workpiece. Further advancement of the outer slide
- advances the punch shell 21 downwardly, overcoming the
pressure supporting the lower pressure sleeve 35 and wiping

the peripherai edge of the workpiece about the upper end of

the die core ring 33 to form an inverted cup C. The die core

35 ring 33, as previously noted, is supported by fluid pressure
. beneath the pistons 41 and 42 and will be maintained in the
position shown in FIGURE 3 with the fluid pressure from the



t he base with the inner slide |eading the outer slide sllghtly As can be
seen in FIGQURE 2 of the draw ngs, the punch shell 21 which is fixed to, .and -
nmoves With outer slide holder 20 will have just contacted the material, M as
mL%I t he upper pressure sleeve 22 which is urged downwardly by plston‘$1
The punch-core 12 is still spaced therefromand has not yet advanced -
sufficiently to contact the material M .20g _ It will also be noted
that the material Mis supported at this point on the | ower pressure sl eeve
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upper pressu ve 22. F r ancenment e_l nner
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will be maintained in the position shown 1 n FI GJRE
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12 the lower pressure sleeve 35. Additionally, it will be
noted that the die core ring 33 and the upper pressure
i3  sleeve 22 have not moved relatively of each other and are
holding the flange F of the material. . It will ‘be noted,
however, that the inner slide has continued to advance and
that the punch core 12 has preliminarily formed the cup into
an end panel with a flange F and a chuckwall radius CWR. It
20.. will also be noted that the center panel of the material now
rests on the top of die core 31 and that the material is
clamped between punch core 12 and die core 31.

‘At this point, the upper piston 24 comes into contact .

with the lower piston 23 so that both pistons are acting on
. 25 pressure sleeve 22. s '

It further should be noted here that the ‘critical
dimension X has now been established between the top of the
flange F and the bottom of the chuckwall radius CWR.

- Additionally, it is important to note that the shoulder
30°  3la of the die core 31 has now engaged the spacer 33c of the
die core ring 33. Therefore, further downward movément, for
‘any reason, of the punch core 12 will cause the die core 31,
‘the spacer 33c, the die core ring 33 and the die dore ring
pad 33a all to move downward, overcoming the-fluid~pressure
from pistons 42 and 43. In this fashion, if there should be
any overtravel of the inner slide and, therefore, of the
punch core 12, the distance X will not be disturbed.

(V%]
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I's contacting the upper surface of the cup C. Further advancenent of the
i nher and outer slides will nove the tooling to the position of FIGURES 4
and 4A-of ‘the 10 drawi ngs. Here, again, it will be noted that the

agv nC\e-t ment of the outer slide has noved the punch shell 21 still)\
further down still overcoming the fluid pressure supporting the | ower
pressure sl eeve 35. Additionally, it wl be noted that the die core
ring 33 and the upper pressure 15 sleeve &g not noved rel atively of

each other and are hetét@gnbh%é‘:!@“% EI@&RE@ T fl1 be'ﬁo’é’bé' tﬁ%t% {the

" not ed, however Eﬂrnner sl.ide has conti to advance an
punch core 12 ﬂ%gagrﬁﬁF Hgnqg/whﬂrﬁﬁpﬁﬂé EéﬁeﬂnﬂéaﬁFQ?Nth%@?dmthwath-

flange F anfl adrawihgakher piingh GéRe 1112 ?acha\n:héwﬁhgfor:be a@eeéotg%at31t fi%h the
center panel o now rgesis an t i e cor t hat
the materi al |£s ﬁgan%?e%g%t?{?\ﬂen pdﬁt’ﬁs chreese.L é’ el % and
poi nt, thé uppeightehsn it4 ﬁpnes.elarvtmgcoﬂhéﬂdi\médsﬂd?ﬁ kO\WcH@rfgtéH‘ 28 1
that both pi sto are_acti %ff gre sure sl eeve 22 furt her

shoul d beruﬁ%ﬂéﬁ%?%e?hat tplap Eﬁﬂﬂﬂﬁ Shatst occurs in
est abl i shed beenecopehatiop ahdt bhatl ahge"&apﬂdothezbfthh@a & isheonkuyelild
radius CA\R A a to note that.the.shoul der. 30

3la of the d|$ﬁ§#£ﬁ3khﬁ dﬁﬁ%§k§£§§gd%ﬁﬁaé&ﬁ@%fe§§CE§FﬁﬁR¥cﬁ%&%ﬁf%grﬁﬂf
33. ThereforeFeQ%%§ﬁ@rW§§hmmﬂrérsﬂvenent for any reason, of the punch
core 12 wil | cause phpehbfneges 3t chis PG, Sfe 6@@ef"§l§8&eﬁéb”%a§§ed

and the die cqre ring a downwar d, overcom n
pressure 35 B é?ﬁ&scagtsadaﬁ rJ’{%r mawing f%rﬂ%rﬁhQVnthEréhShéﬁFG%

any overtravelbwf pressure sledecanz2 Tafwefaﬂéeonﬁf 21%e apanchacqde 13t 4ilihe
?f[ s\tMalnlcebé \rlrmo!rgea;% é) ?ﬁ gﬁargf’:‘grtlng su:. be].rr'c n?e rtagtgrlezls%JrRE§ and SA
FIGURE 6 of the drawings illustrates the tooling com-
15 ponents, of course, in the position for lift out wherein the
inner slide has pulled away and taken with it the punch core
12 and the outer slide has also pulled away taking with it
the components thereof and primarily taking away the upper
pressure sleeve 22 which is reengaged with shoulderIZOa and
Sy the punch shell 21. This permits the knockout 34 to be
activated, forcing the finished product up to the die line
from which it can be readily removed. |

25

' As previously mentioned, the invention has

been desc;ibed and illustrated, by way of example, in con-

30 nection with the forming of container end panels or shells.

However,. since the problem of press thermal expansion is not

limited by the particular end product being formed in the

press, the invention is not necessarily 1limited thereby
either.,

35 ' Additionally, while the primary problem addressed
herein has been thermal expansion, it is believed that the



final setting of the center panel is acconplished by with- drawi ng the

punch core 12 and noving the die core 31 in the sanme direction. Thi s
resets the chuckwall radius and 5 tightens it up, leaving the: .
disgensi on X unchanged in all instances. It will also be'noted that thhg .

all occurs in one operation and that the '"gap" or distance X is controlled
within the dianeter of the workpiece tﬁéF%Ey reduci ng the required working.
area. Furthernore, at this point, the outer slide has passed bottom-dead
center and |§nM@ﬂﬁﬂ?QﬂFQﬁF%@kﬁmlnYOiHedaBm@wsapahlqwcﬁsmmmpehsatenQZfa&d
pi stons 23 apgeds ¥ idrde X cl anpi ng
pressure. %JRE 6 of the dsr zsaévmé‘?]ggér H?u???&?e?ﬁ%ﬁ%&% rarvgégjc')h} 15.

ponents, of course, in the position for lift out wherein the inner slide

has pulled away and taken with it the punch core 12 and the outer slide has
al so pulded away taking with it the conmponents thereof and primarily taking
away the upper pressure sl eeve 22 which is reengaged w th. shoul-der 20a and

t he punch shell This permits the knockout 34 to be activated, forcing
the finished product up to the die line fromwhich it can bé readily
removed. 25 As previously nmentioned, the invention has been described and
illustrated, by way of example, in con- 30 nection with the formng of
cont ai ner end panels or shells. However, since the problemof press thernal
expansion is not limted by the particular end product being formed in the
press, %he invention is not necessarily limted thereby either. 35
Additionally, while the primary problem addressed herei n has been .
t hermal - expansion, it is believed that the 10 - inventive concepts \J/
i nvol ved are capabl e of conpensating for -
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press vari ances caused by other factors as well. WN M5 A
mét:hod ;of controlling the spacing between a mate form carried
byarmvable slide andaformng die carr“d bya wﬁﬂ
doublds,‘dactl ng press, 'conprising the steps ©of: adv s’hell (21)
and a pressure sleeve (22) into engagenent with the*ma‘terl al; holding the
material with the pressure sleeve (22) 2A#Dlanking it by advancing the
punch shell (21); prelimnarily formng the material and establishing a
predet er mi ned di nensi on by engaging a peripheral area of the materi al

bet ween the pressure sleeve and a die core ring (33) and advancing a punch
core (12) past the top of the die core ring so as to engage a central area
of the material and clanp-the same against .a die core (31); then engaging
the die cote rAngethed ofndonthellidg ctheospaciryl betweenhat nialcuﬂerfomningqmﬂmhnt of

the punch cor sclokeh by AmsvabiEaldioafl § o5 B Onﬁﬁ@at@ﬁ%@d £ (/¥ (39

to nove together mal ntal ni ng h ea
The met hod of- @@thq agHBE cPIESS AOMRPIising the stapscofs (mn@ns %ep@cauﬂleélore

ring (33) rensay)i ahdche;ffessage gﬁawmﬂfm&% Agerhéift With!thermafyRlCRiEig
sai d punch cor age.met |m1%re | d dlecrerln (33)
and said punchﬁ’f‘oF’@t‘(ri ywith the ﬁ&%‘ﬁ\é‘ﬁ’dgﬁ?‘f"y( papﬂd' Bl@&‘%ﬂg PRy F& 8’(—?
(30). 4. A nepimch chell om);ng)rehmnmrﬁy rfermfngi thenmiatériainand sdssmbhshfng a
i of omRRRBIAANE ahESof by UAARSETE Sriinsl She) or P D
the sheet of nbe¢wMeen|thpprassuce ﬁlgevmncﬂmt@mﬂre\mngh(?’ﬁh@ngraab/gumg@pmréx (22)
aRd/further adysec{12y paie tww ot Bt |dié Tbre ridy 5 tbh@n 61 icghtraNhfeadn
per  pheral edght 8 %n?éea%dvaé‘ala%ié‘eea FE AP 3L 5o FOREU) o UEsy €naeing
peri pheral edg d\-ave
(33); prelim ndre die éorendimg (38) andtheadie! cdra By sa thareflatiermdvatdcangithof
bet ween t_hé _C hfﬁ%kﬁ\@ﬁéh core (12) will cause the die core (31) and the die core ring (33)

to move together while maintaining their relationship with each other.

2. The method of Claxm 1 wherem said pressure sleeve (22) and said die core
ring (33) remain in clampmg engagement during the further advancement of
said punch core.

3. "I_'h_e'méthbd of Claim 1 wherein said die core r,ihg (33) and said punch core
(12) are independently supported on the fixed base (30).

4. A method of forming a container end panel from a sheet of material, com-
_prising  the Steps of: advancing a punch shell (21) and a pressure sleeve
| (22) into engagement with the sheet of material; blanking the sheet of

material by holding the material with the pressure sleeve (22) and further

~ advancing the punch shell (21); forming the material into an inverted cup
. by further advaxicing the punch shell (21) and wiping a peripheral edge of
the material over a fluidly supported die core ring (33); preliminarily
forming an end panel having a predetermined depth between the chuckwall
radius and the ﬂange thereof by advancing a punch core (12) past the top

of the die core rmg (33) and forcing the material against the top of a die
core (31); then moving the die core (31) into engagement with said fluidly
supported die core ring (33) whereby the punch core (12), die core (31) and
die core ﬁng_ (33) will move together after the predetermined depth of the



radi us and the flange thereof by advancing a punch core (12) past t he top
of the die core ring (33) and forcing the material—against—tte top of a die

core (31); then noving the die core (31) into_-engagenent said fluidly
pported die core ring (33) whereby the pu j'ﬂ ME core (317Jand .
die core ring (33) wll nove together after dept h of ‘the
1111111112121111121111111111111 12 end: panel has been obtalned and "

resetting.the chuckwall of the end panel by w t hdraw ng t he punch core (12)
and advancing the die core (31) toward t he punch core. 5. The nethod of

w th the nater] BARGE bR, BEE chyingR Sod rekyabE B Qﬁué'&ﬁ% BF b Sl 4
wher ei n sai cb)dmthdmwm@&’h)a plmthseord (a2} avdradvaicigg (e dieicerd fﬁi@ﬁ@ﬁ’@&t |y
supported on e base (30). 7. Apparatus for controlling the spacing

between a ma er|a forntng punch carried by a nmovable slide and.-a formng
die carried by a fixed base -in a double actlng press, conpr|S|ng a

pres_su&e sl egye doc};adff '(ngcr)ﬁlﬂt\bﬁeﬂméﬂal@ %sﬁ?e s’qledlee (22y &emgimi i®3)
carrie I.xed base oppo -at i-opshi ressure
sl eeve; a pu&é‘ﬂ"l’éﬁg engqgfs)e(w%!%t%e 8‘\?& ﬂasa 5 %l’h%#‘f@“?ﬁtedpbase a
die core (31) carried by the fixed base in opposed relationship with said
h di
Cor<’ o5 SEfbimadich B 53 5 SRR o ud o o ) k0 ol <
sai d punch cFD a(rei’r)dmndgnﬂhmoetqdcnmﬂn beddage 8Wor e (31) and past _the

top of said diecore ring (33) to.formthe mat eri-al -and-establish a

predeterm ned depth dj nensi o theheto and ﬁ the cent rla area of ht he
mat er i al TagaAPPATats fog; l;ngé 8 PO egoaemeg_ez n%\ll‘“@g B8 i e

core (31) i ntRArRAIBY A Htvabld Hidaadd i Gor@mng dteru;r(léd)bwacf'medsbadel irshment
punch cor e ( G50l Artd ires ot ARG, & piEsfule Hegit (Y (b by e ()
to nove togetﬁmnableBshdeTtaedmpgaea‘mgs(ﬁf) carmedrby thnéixed 1base(30)pincapprseds| eeve
(22) is flui S’émtteﬁérﬁﬁeﬁﬁh% gﬁbé&h?é RfdvEN aChin Etgrer €123t hlb?ﬁbleptdvﬁarﬂhe
material duri f the fixed basgng dlgocroge wa]rg tﬁe asgai%e
(30). and away from the fixe ; Y
- opposed relatlonshlp w1th said punch core (12) sald pressure sleeve (22)
being movable toward said die core ing (33) to’ clamp a penpheral portion
of the material thereagainst; said punch core (12) being’ ‘movable toward said
die core (31) and past the top of said die core rmg (33) to form the
material and estabhsh a predeterrmned depth dlmenswn thereto and clamp
the central area of the material ‘against said die core; and said punch core _
(12) moving said die core (31) into engagement with said die core ring (33) \&/
upon establishment of said predeterrmned depth dtmensxon whereby further -
movement of said punch core (12) wxll cause sa1d dte core (3 1) and ‘'said-die
core nng (33) to move together ' ' '

8. The apparatus of Claim 7 wherem said’ pressure sleeve (22) 1s fluidly
actudted and maintained in clampmg relatlonshlp ‘to the matenal during
o movement of sard punch core (12) toward the ﬁxed base (30)

9. "The apparatus ‘of Claim 7 wherem saxd die core nng (33) and sald dxe core
(31) are mdependently supported on the ﬁxed base. o o

10. Apparatus for fonmng a conta.tner end panel from a sheet of matenal ina
double acting press, comprising: a punch shell (21) carried on the outer



9. The apparatus of Caim7 wherein said die ai d d| e
core (31) are independently supported on the fixed base. aratu

form ng a contai ner end panel froma sheet of HH! ”M“lﬂlﬂll e actl ng
pregs yconpri sing: a-punch she (21) carried on S*

13 s |de of the press; a lower pressure sleeve (35) carried by t he base
(30) of the press in opposed relatlonghlp with said punch shell (21);
upper pressure sleeve (22) carried on the outer slide of the press; a d|e
core ring (33) fluidly supported on the base (30) of the press |n .opposed

rel ati onshi I

carri lad byI Psﬁﬂfa n%g??b?ﬂégﬁef)l&ﬁésﬁ&%&rg S?é‘é‘/?fl éﬁimﬁ?cgw \C}Qy’gﬁ Epported
on the base &% BsSPPoFe gpb"g@%‘g“&éﬂ avith rsaid punchnshell (ﬁ nth WAPeE: sai d
punch core ( ]ﬂ¢sshm slgevm\(%) eartiedeont thd @ubarsdidel oft iR pregsisa Hib torecing he

t |

b edet or i nod 3] ORRUY sibBortel Bnih v AR 3P BF B phed i SiiioSed FgtetBinshin

g orte (31) Wre}ng}b&lgh squuppcrcpressum sleever §22)3 3) purichecore(i2)) garsieidoby ﬂmja:nerrent Eg?
I Stance er L I‘ S

T A e

press. D >

fluidly act Ued aisbabld Aéveardethd Basd @mheq;regsg&gqmt thel hﬁtérm z@ﬁﬂu al at

#ﬁgs;pg;? :attn 8§m) %gagtpfﬁoﬁﬁmﬁ%ﬁl 2‘?‘3&235 [ g*ee"‘é%"r éﬁr %g’ft%g%‘?f g‘isga“&f:e core
(31) are indeagaimenhe presspreosuppbriing tityearfd s#id diaswre (31) engaging said die
- core ring (33) after moving said predetermined distance whereby said die
core and said die core ring are movable together for any further travel of
said punch core (12) toward the base of the press. -

11. The apparatus of Claim 10 wherein said pressure sleeve (22) is fluidly
actuated and maintained in clamping engagement with the material at least
during movement of said punch core (12) toward the fixed base.

12. The apparatus of Claim 11 wherein said die core ring (33) and said die core
(31) are independently supported on the fixed base.




