2171041 SINGLE STATICN INLEHE CURLING OF CAN END CLCSURES Thrs i hventi on
relates in- general t‘o “met'hod and appa- ratus for form ng'end closures f
two- or three-piece con- 5 tainers for food or beverages. The inveqﬁigp
relat n particular to t e ‘formation of Such end cl osures 0

g’(’fr on the peripheral edge thereof. It is well known taitvynoggggnd
be»erages and i ndeed ot her products can be packaged in netal containers or
cans. 10 These containers generally are of either two-piece construc-
tion wherein the body and the bottom of the container are ironed, drawn,
etc., froma single piece of netal andithe top is a separate piece, or of
t hree- pi ece construction wherein the body is fornmed froma single piece of
nmetal and the top LEh STAF3ONG NI N+DIE rGURIEING: 1OF QAN aCHOBURESces. In.
ei ther instance, adding the end closure usually involves a seani ng
operation and in order to acconplish this operation the container body is
formed wth what i arrousl

t - hook, 1i ts t d
surface and the 20 §|5§aﬁg¥%g§¥g$ﬂ§§eaf° geégﬁgiaggLEG%RSI : Fgﬁgﬂgf
- ph d | k th
its peri- p M3 £5¢1 £8 g.gfaegea LSRR by 1152 royﬁ&eteogi%@c pk the

respective cur o pr ovi ontal ner. e present vention is
directed 150 atE!hQ?S Fot apdea bat beveehgehli CiHE | Infenticw sethtas 9nd
cl osure. 25 As noted, the purpose of the peripheral flange, which,

as thed, i s pahetcutarcableﬁeaﬂanmhhdbncmm ,suth aendinctosures 2having a
hook or a curl on the peripheral edge thereof.

~ : It is well known that;food and beverages and indeed
-other products'cah be packagéd in metal containers or cans.
10 These containers géherally are of either two-piece construc-
tion wherein the body and the bottom of the container are
ironed, drawn,'etc;, from a sinélé piece of metal and the top
is a separate piece, or of three-piece construqtion wherein
‘the body is fofﬁed from a single piece of metal and the top

15 and bottom closure members are separate piéces. |
In either instance, adding the 'end closure usually
involves a seaming operéfion and in order to acgomplish this
'opefation the container body is formed with what is variously
termed a hook, lip.or curl on its'top edge surface and the
20 - closure is formed with a similar hook or curl about its peri-
phery and suitable seaming apparatﬁs is eméloyed to interlock

the respective curls to prbvide.a sealed container.

The present invention is directed to a method and appa-
ratus for efficiently formxng such an end closure. '
25 As noted, the purpose of the peripheral flange, which,-

as noted, ;s sometimes called a hook or curl, on a can end
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closure for tmgsi hre i Egelenent"mhich nakes"
Tt possrble t'o*T terconhect f he ‘can end “and- 't he toprof the can By deform ng
the end flange of the can together with the peripheral flange hook or curl

of :tan 5 end to forma double seamto prevent |eakage, etc. Earlgf.

'|eﬂe cans S to prOV|de

“fo |on of this curl al so prevents one or nore closures fromstickin

- . tog er  or form ng "doubl es" which can cause difficulties during

subsequent operations. Generally speaking, the prior art teaches that the

o ned FAPRUZS 0Pt SFUE- R BatHr. BE of iiiwide, AR ehemei® copa.
rate rot %xcﬁ%laﬁés 1kNpbBEsH1&SEENERE %é@n&é&e&?e'éar?séf‘d‘ and Or} dr awn,

redrawn, and forned to set the chuckwall and, 15 in the event a easy
open contapnest tmef Ogant hey r Geebrntg abley &he tFAANGRBYE OthieUsEan N
portion of the lid or end. It is then renoved fromthe press and the edge
i s curl edogetber| wighr thesperiphernsl cElangpe shemok i or S:tar.‘ge)ﬁ thes. camt ent
4,116,361. One of the difficulties with this approach is that 20 the end
pi ec® nuen dydieer EQrmy QedPHP@-GaBPWf SemEr ey eitsaakagehe eficher Bty al |y

used net hod of .form_ng.th heral curl on the can end jnvol ves
formine. EREmatiPRnOrokall Sirh, abec PreftptesPpe Grs AR GLORVESS ho

DSt ar Bl BOTENIRG: sbAReTRE Pl roBALRE°cHRLON- MBI Lol o00E o1

various gqgghagle@gsrggffggr§h5§g§ gagiekgt&ghglthe chuckwal I and the
ot her contoured surfaces One of the Successive stations in this e
progressive OﬁéﬁafaDDylspéEKﬁngL the prior art teaches that the curl o/
10 or hook on the can end closure can be formed by one of two
| broadly defined methods. | _
One of these methods 1nvolves the utilization of a sepa—
rate rotary curler., In this instance, the can end is essen-
tially drawn,.redrawn, anddformed to set the chuckwall and,
15 in the event éf s easy open container, toeform the rivet and
apply the tear.away or push-in portion of the 1lid or end. It
. is then removed_from_the nress and the edge is curled by
curling rolls, suoh as can be seen in-Stargell U.S. Patent —
4,116,361. One of the diffiou;ties_with this approach is that
20 the end piece'mnst generaily be initially formed_oversized.
The other generally used method of forming the peri-
phetal curl on the can end involves forming the curl at one
of a number of successive stations within the press. In this
method, the mater1a1 passes through a number of operations,
25 gtarting with the blank or £lat plate stock, and proceeding
through various.drawing_and redrawing operations to form the

chuckwall and the other contoured surfaces. One of the

successive stations in thid.progressive operation is one in
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Patent” 4,213, 324 and -Buhrke “U.S. - Patent 4, 106, 422. ‘In both of the

nmet hods_j ust described, there is 5 obviously a primry di sadvant age

that tfeg can end has to be noved fromone station to another within .

press or even entirely out of the press, depending on the nethod th ¥

enpfoyed, in order to conplete the curl. Recognizing this disadvantage,

'sone attenpts have been 10 made to form8the curl or hook on the peripheral

edge of the ca t a i _ i€h er .form._ng,operations

take place andla'v!\lllq'te go%?'er %%\?’i % ﬁ’ft&’?‘r g% %oé\ﬂ%ﬁ‘;ss%’%"fp&&su:%." Is'ﬁpéﬁen in

¢ 031, 836 shougeluey ayseNg! epateht O [AGY)32 VaRaCislkie | BUL2" Cidedle

hook formng tooling is 15 added to the normal form ng tool T ng.

Reference is h#jlo06 ,BRBJRE 9 of the drawings of the Gise reference wherein

t he undersurface 72 of the upper die 70 has an annul ar recess 74 and the

coi ning tool 80 hasIan batkr ¢Hrnthey methcdid wjusk f deseribed curtherd) is

"Herdzina U S. Patent 4,372,720 al so covers a two-step, single-station

met hod wher®i nOPNdOUELY AsPRiRREY néisadvantagestinghat ithe san ©ndn haisndia v

reformed in an.,indepepdgnt, second,qperation. This art, however, requires

rel atively con‘BFeSP?'B& E’h‘aﬂ she EiAN. 80 saRQther wiEhin, ther PRESS QR f¥@MNand

creat es undesi [, .pt ega e : en,di s ered,that, the
eoeibely cBuP BETRGE BrBBaT Bepkhaifl BEC Ine  BECHBACSoRE; df oy

difficulties encounte he prror aft ) uss
produci ng employed, in order to complete the curl.
K«" Recognizing this disadvantage, some attempts have been

10 made to form the curl or hook on the peripheral edge of the
can end at the same station at which other forming operations
take'place and without remoﬁing it from the press.

Grise U.S. Patent 4,031,836 showslsuch a single-station -
machine wherein particular curl or hook forming tooling is

15 added to the normal forming tooling. Reference is had to
FPIGURE 9 of the drawings of the Grise reference wherein thé
undersurface 72 of the upper die 70 has an annular recess 74
ahd the coiping tool 80 has an-outer forming ring 82 whicﬁ

-~ forms the curl. |
20 Herdzina U.S. Patent 4,372,720 also covers a two-step,
single-station method wherein the curl is preformed by a
first operation and then finally reformed'in an independent,
. second operation. | |
This art, however, requires relatively complex tooling

25 which adds to the manufacturing expense and creates undesir-
able maintenance problems.

It has been discovered that the difficulties encountered

in the prior art just discussed can be obviated by producing



4 5|ngle statlon taollng whlch can be enployed Mathout any press S

modi fi cati'on and whi‘ch enabl es theiend closure of erid piece to be forned

"“froma sheet of netal through the draw ng, redraw ng, and scoring

operation& -of the type generally 5 perforned on closures of this type. LAt

has f'ound that by nodifying the tooling slightly it is possible t%f
«Simul eously, at the sane station, formthe hook .or curl on the

peri pheral edge, thereby avoiding tra Esferring the closure fromone station

to another and al so 10 avoi di theTrequi renent for providing separate
tooling to $4ngle hatagien 'ﬁ?"t"rﬁ% eWich { cRBs B cmBleved cWdgh gH'a't a"f?y

Pormed to (PERRs PR EEECAEAN "Fha, il ALl Ws” Rl clipeti3 Ca”asﬁeper' |
cl osure ""h'é é‘?&‘ﬂﬁe%'r)ﬁedaﬂgoﬁt t&‘i‘e %{?Q:ta'loﬂhr 8K Ee t{ﬁvﬁi‘i{# fith

t he periphe al t has been found t at thi's can e acconpli

- such split féa\ﬂaﬁmm nﬁnuheé&bfhﬂdmo?lékhhbhﬁg SPeithecSt e a gt lyni tary
ring during the normal formng operation and 20 then is separated into

two rings, peefoimedioh dlosurds afathiandypae of which noves relatively of -
the other during the formation of the curl. The nethod includes the
utilization of sllbthaaq:)memt found abptybmgmdiefﬂmg ‘the toeling iglHahdilyedge
of the panel prior to the removal of the closure fromthe press by
utilizing a ?)uh%hP%%Wl‘F nt%o%:b@%]a‘ﬁ'tﬁ?%]m? @t the same stakion, form

the hook or curl on the peripheral edge, thereby avoiding -
transferring the closure from one station to another and also
10 avoiding the requirement for providing separate tooling to
form the curl. ‘¢
To that end, it has been discovered that, by providing a
split die core ring, the normal forming operations can be per-
formed to transform the metal from a flat blank to the con-
15 toured closure while subsequently, and at the same station,
provide the curl on the peripheral edge.’ o
It has been found thét this can be accomplished with
such split ring tooling wherein the split ring operates as a -~
single unitary ring during the normal forming'operation and
zd then is separated into two rings, one of which is stationary
and one of which moves relatively of the other during the
formation of the curl.
' The method includes the utilization of such apparatus by
applying the curl to the peripheral edge of the panel prior
25 to the removal of the closure from the press by utilizing a
punch shell in cooperation with the fixed die core ring to
form the curl in the area vacated by the movable die core

ring.



formthe curl in the area vacated by the novable die core ring. The
Invention accordingly conprises a nethod of form ng an end panel for a
nmetal container in a double acting press having i ndependently contrgl | able
i nner .and outer slides, which nethod ic| udes bl anki ng t he panel ai-nst
a cut ™dge; forning the chuckwal | against a die core ring with a h -and
punch shel! carried by the inner and outer slides, respectively, finally
setting the chuckwal | by wi ping over the'radius of the die core ring

agai nst ﬁ f1 i dl y Thepportent post accandingiyvicomprtisemree i mdthodr offi t he
press, the thod. further ¢ I $L.Ng.t te : ' to the
peri pheral g‘éé'gn&g e eB‘aéf‘] g‘g?#o?b?oarg%éél %?)P?n%ﬁ% ?Fﬁ]eg%a%§/ﬁé?'8vi ding a
split die cact¢imgngpress mpv¥ingdindependad tiyysising maklableniteneri end

segnents. an i.t) | the: out : f th
el Sabe SO, WSO, 60 SRR AR PENENEE PRY e |1

punch shell “carried C initrate I en the inner
face of Pheagadsstsireiqutarrdgee Bormingatbeorhtrekwaleragaipsht 20fihe die

core ring. sore Mitig WotM | NphnehhehdCpURACHS SheANPA At rfed Oby f €8I NG an
end panel for ‘a metal contalner in a double acting press. 20 haV|n% I nner
d

and outer sinpey &Ml LytseFsbhdes, c5RFPRSItAyely p Eb¥ S@RFLPBI TP t he
| nner sl | decahcwawnﬁﬁsraiﬁm%nsheﬁhehle;%rdrih@d d¥ $ihe @iéceosbi #engl said
press; a die cqre carrjied by the fixed base of sai ress; a dje core._ring
rried by PRELASI® HHSCATy CONRRAFERE PArAARTR FOROVIRE LB PEIELor o
sai d pupgh ghol thel HrsByabike tA¥BhEd = further comprising the steps
o of applying a curl to the peripheral edge of the panel
~ prior to removal from the préss_by providing a split die
core fing having fixed inner and movable outer concentric
segments and withdrawing the outer segment by the advancement:
15 qof the punch shell carried by the outer slide to initiate
a curl between the inner face of the punch shell and the
outer face of the inner segment of.the die core ring.
« The invention further éomprises apparatus for forming -
an end panel for a metal container in a double acting press
20 having inner and outer slides and a fixed base, comprising:
‘a punch core carried by the inner slide of said press; a
punch shell carried by the oﬁter slide of said press; a die
‘ core carried by the fixed base of said press; a die core
Nt . ring carried by the fixed base in concentric relationship
25  with said die core; said punch shell being movable toward
said fixed base to wipe the periphery of said end panel over
the radius of said die core ring; said punch shell having
‘a tapered area on its inner face extending radially inwardly
. from its distal end; said die core ring comprising'inner and
30 outer segments; said outer segment being movable relatively
of said inner segment by further advancement of said punch
shell toward the fixed base-of the press whereby a curl is
initiated about the periphery of the end panel between the
inner face of the punch shell and the outer face of the

35 inner segment of the die core ring.



sald fixed base to wﬁpe the perlphery of sald end panel -over the radius of
said die core ring" said punch shef| having & tapered area-on its inner
“face extending radially inwardly fromits distal end; said die core ring
conpri gt -inner and 30 outer segnents; said outer segnent being novah|g
rel ati of said inner segnent by further advancenent of said punch Fhel
.-toward the fixed base of the press whereby a curl is initiated about the
periphery of the end panel between tpe inner face of the punch shell and
the outer f snner. segnent of the die core ring. OF THE i
DRAW NGS: ﬁ?%;ﬁ%? dﬁﬁfﬁgsip|.t el evational view, in section, show ng on
the right hand sxuREeltopdi g 8pdlipr astevartilonalnerigwi n ime seceiows,!
position, as illustrated in detail in5 FIGIRE 4. The |eft hand side of.
FIGURE 1 i |showirag eon t tike préght ahdndoslidey thenpuowking i and hprésaacomor |
position and rotated [ERR], as illustrated in detail in FIGURE S FI GURE 2
i s an enl arRRRENYR AN &hesEEFrG“él RegiF iamniagy iﬂﬁESFEGFﬁﬂgi’htdﬁq‘?eubliankl ng

Ui e shbui TEEGIRE T hol | RBealetio hand: aigey o, ERAFCE” 1ThakParssrnder 4
s an enl arpg,egi 3 DA | MoPBnd | Q5iloddtl SHOWND 251 QNG 1BR By cur

stage of o I on. n enlarge par SécC nal” vi'ew show ng

15 the tqg) J&T@tsdhe g riqlluslei:htaaagﬁ Qét2PE' i ifgurE GRE 6 is an
enl arged, parti sect'i onal view showi ng the tooling at the lift out stage

of operati on. FIGURE 2 is an enlarged, partial sectional view showing

the tooling at the blanking stage of operation. - ;gf
10 FIGURE 3 is an enlarged, partial sectional view show1ng
the tooling at the reverse draw stage of operation.
FIGURE 4 is an enlarged, pastial sectiohal view showing
the tooling at the pre-curl stage of operation.
FIGURE 5 is an enlarged, parﬁisl sectional view showing'
15 the tooling ae the_finsl curl stage of operatioo.
- FIGURE 6 is an enlarged, partial sectional'view'shOwing”
the tooling at the 1ift out stage of operation. | |
FIGURE 7 is timing diagram. .._ -
As previously noted, the tooling and apparatus of the
20 present invention are intended to be utilized in a double
‘acting press and, to that end, FIGURE 1 of the drawings
illustrates an inher ram 10 and an outer ram 12 independently
' movable toward andiaway-from a die holder 60 supported on a
suitable bolster and fixed base. The press has not-been
25 (Jescribed in gteat detail since such presses, as exemplified
by the press disclosed in Ridgeway U.s. Patent 3,902,347, are
relatively well known in this art. Suffice it to say, how-



FIGURE 7 is 'tining di;agtam.-As ‘previously noted,  the.tookiwg and: apparat us
of the 20 present i nvéntion are intended to be utilized #n a double -
acting press and, to that end, FIGURE 1 of the drawings illustrates an

i nner yam 10 and an outer ram 12 independently novabl e toward anesyay from
a die holder 60 supported on a suitable bolster and fixed base. '
has "not been 25 described in great det3il since such presses,
exenplified by the press disclosed in Ridgeway U.S. Patent 3,902,347, are

relatively m'gvﬁg%akn poiSed'ds ttx%uii_f:hﬁiei éctf’rééf%p&%e if:sﬂé’ésiﬂigt

presses of the l'e acting type nmake 1t possi accurate contr
operation of tdeabeakrhB8l§addntadl bpefatDyntel i ik WD019hy &hprPEEed Othd e
press cycle. Still referring then to FIGURE 1 of the drawings for a 5
detai | ed descrbyiduringf vabtotsostages uf ithe Ipresse cyeter, and outer ram it
will first be noted that the right hand side of FIGURE 1 illustrates the
tooling in what maptddlcaeifedring phenctie| FESURE| bnofihthe drawings famd

side illustrates the tooling in what may be called the final_ cufl stage, of
the 10  dper éf]ﬁ'-'érjr.lefin"SFﬁégPG\b‘P'éls‘?ftw opking, G3r&iigé BY Er q_"i?g"f‘hs-

the. enl ar ged FAbtoF 3r chev b %, fhant” BBCRPheS WRAT e, & 18BF; bR Fif ot "
the enl arged 0 f f a € t d e
illustrates t ﬁgﬁlin i r e sall sc0 | t Ot

posi tion shom& nt el grﬁlgfé:gatslge?va%f EEIQ&EE gﬁo?’htsﬁggﬁ?av%ng%n%?ntﬁhneui ng
then to refer gre-¢gener dosieibhGuWRELSE, thle Wefit hand side illustrates the

L,« ' tooling in what may be called the final curl stage of the
10 operation.

In other wordé,*the right hand side of FIGURE 1 illus-
trates the tooling essentiaily in the position shown in
greater detail in the enlarged view of FIGURE 4 of the
drawings while the left hand side illustrates the tooling ih

15 greater detail corresponding to the position shown in the
enlarged view of FIGURE 5 of the drawings.
' Continuing then to refer in general to FIGURE 1, it will
be noted that the inner ram 10 carries a punch center post 30
s secured thereto, for movement therewith, by a plurality of
20 screws 30a. Attached to the projecting or distal end of the
punch center post 30, by screw 30b, is the punch core 31
-which is intended to impart the desired configuration to the
can end, as will be described.

The outer punch holder 20, which is carried by the outer

25 ram 12, carries a pressure sleeve systém which includes a
pressure sleeve 40 and a pressure sleeve piston 41. The

piston 41 is actuated by pneumatic or hydraulic pressure



be -noted that the inner ram 10 carries a punch center post 30 secured
‘thereto, for noverment therewith, by a plurality of 20 screws 30a.
Attag§§g to the projecting or dist& end of the punch center post 30, by

scr IR EE thg Ench core 31 which is-intended to art the desired:
conf Mo aSPBR1igd; fBreugh ckhe Bgrﬂn?pab% dEker pyach Kt 29 %UN%hahoFéEr

oyt om v FER PRI, R kel Koul 80  Bapabginaty SRS, T R SRS Tor a1
The bl StORi4loh a3¢aHaLAIND mBRENBE! RoBbsBYE B LAoPLERSULFe coaipp!ied

t hrough t he bore unc rom a sul | & Sothce for such
fluid (neioRB®Wtorce TWi%h%%m enlr8aSing ! 'AIHEE"DResBRkeS | T RgsPable to
i ncrease the opera- tional force wthout™ increasing |ine pressure.

Agai n,55 specific detail Wes B edliminatiedd £or cthattyyodfillhsstda- tion
although It shoul d be understood that sufficient pres- sure can be exerted
t hr ough t kdopoadthough oiticshould hércupdexrstoad that cswificientipres+t he
pressure sleeve 40 and there gy forcing the pressure sleeve toward the die

Bol ger 605858, 5@ e perer ke aﬁaerPQBd thes P9rR RBRJitRYy WW&%,T% will
Cetainor BakRhcA “té‘ec ; %%"flﬁ%msg T e SsRRETSI B, 4 LS, e,
such as thﬁeﬁesgev ind the @&@bse%waeadtﬂésap exgofaéé@rw' ly of

the pressure sl e 40 an also carried by the outer punc IS a
punciihehhdSehehbélstér Naldl £1¥e@ bageP¥0ehho28ERy PirpdSes, as will
be described. - k : - g ) \a)

The cuter punch holder 20 also carries a pressure sleeve

. retainer 42 which 1is secured to the punch holder by a
plurality of screws, such as the screw 42a.

15 Concentric with and disposed externally of the pressure

sleéve 40 and also carried by the outer punch holder is a

" punch shell 50 which is heldronto the punch ﬂﬁlde; by the

clamp ring 51 and secured thereto by suitable screws, such as

Soan : o . . [
20 The die holder 60, still referring to FIGURE 1, carries ~
on its top surface a die support ring 61 which is held onto -

the die holder 60 by .a plurality of screws, such as 6l.
Mounted on top of the support ring 61 is the blank cut edge

70, similarly held in ﬁlace by attachment screws such as 70a.

25 Received internally of die support ring 61 and. cut edge
. 70 'is a second pressure sleeve 80 which is norpally-urged to
the up position or toward the top of the press . by suitable

- £fluid pressure, such as hydraulic or pneumatic by means which

will be described below.

R
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clanp ring 51 and securéd théreto by .suitable‘screws, sucky
The di e hol der:60, st-i#l | ireférring.to FIGURE 1, carfies ok its top surface
a die support ring 61 which is held onto the die holder 60 by a plurality-
of scrgws, such as 61. Mounted on top of the support ring 61 is th nk*’
cut edge 70, simlarly held in place by attachment screws such aséﬁéngZS“
Received internally of die support ring 61 and cut edge 70 is a s

pressure sleeve 80 which is normally urg€) to the up position or toward the
top of the press by suitable fluid pressure, such.as hydraulic or pneumatic
by nmeans whi ch wi | IIth@headdr becnotedohere that FIGURE o wbich hera sphit
FIGURE 1, which is a split sectiqgnal view as already noted, illusfrates the
tooling in esstaftignal wiew,as @issady,pekedn gi‘-é‘&?gfaﬁ%ﬁ afhe i teqkirg in

enl arged vi ews_of FILGURES 4 and.b. I n,.both of thesg 5 i.nstances the
pressure sl eeRFIRPEHALLY S ebggﬁi?b?%%dsa&‘m- Mhr GF§2 %r%?ﬁﬁg fit“s tfe
supporting fly SaleS | lprids raf ednign ot h e t o3N L et
hand si des Of%#ﬁéﬁéﬁﬁﬁegﬁgﬁii€§z s?ﬁ RFErt egnPndg}dl;ﬁgng$€%ng§n?$§%a.Iy
with the psessiistarice®’eh@0pressutt! sleéi@ sPWLTI Maviecbeehcloied Odody-t he
nunmbers 90 and 91. Quter die core ring 91 is disposed adjacent the pressure
sl eeve 80 whi lwardlyebvdreoming its@udportingcfluid pressure,casaisyilhes-eof .
Through sone of the stages of operation, these inner and outer die core
rings will ef fexated|ip hathe1beffsand st ight handiisidesdofi REGUREOhever , .

during the form ng _of _
g gR;eceived still further inwardly and concentrically with

N7 : the pressure sleeve 80 is a split die core ring referred to
10 by the numbers 90 and 91. .

Outer die core fing 91 is disposed adjacent the pressure
sleeve 80 while inner die core ring 90 is received just
internally thereof. Through some of the stages of operation,
these inner and outer die core ;ingsfwill effectively opérate

15 as a single, undivided ring. However, during the forming of
the curl or hook on the periphery of the container end
closure they will separate and operate independently, as will

-be described in greater detail beiow. Suffice it to say here
- that the inner die core ring 90 iS'fixed and does not move

20 relative to the die line whereas the outer die core ring 91
is, in fact, movable and ié hormally supported with its top
surface at the die line in the position of, for example,
FIGURES 2 and 3 of the drawings by pneumatic or hydraulic
pressure as illustrated in FIGURE 1 and described below.

25 Disposed still further radially inwardly and concentri-
cally_ mounted is a knockout piston 100 which is £fluid
actuated through bore 100a and normally urged toward the die



the curl or hook on the periphery of the container end closure they will
separate and operate independently, as wll be described in greater detai
‘belaw., Suffice it to say here that ke inner die core ring 90 is fixed and
jot- move 20 relative to the die |ine whereas the outer die core {i,ng
i n ldoe, asgvZoire exanpile ,ndliubktyatedpint BIGURES 2 s3} ognd ué fafe “at
the™ie line in the.-position of, for exanple, FIGQURES 2 and 3 of the

drawi ngs b¥hgndgawingser hydraulic pressure as illustrated in FIGURE 1 and
descri bed bel ow_ 25 sgil] er radially ipwardly_ and

P I sposed furt

concentri - call9°ﬁﬁﬁﬂFEH°a;£;aPﬁﬂ%b -t“tﬁ%thnﬁ 9 onogkpyut pigten 160
actuated tRQrough e | ] Ve touard.the die_._ li as,
for exanpl ,s ?ﬂh@??a?égg?%f@w %‘%ﬁ%%%ﬁ aljig GPaR ﬁbi?r I
Concentd i cCahls¥n’ ¢g€i it NigdunteakBAC t g Hd i h g cpge 110
whi ch igs f?’)bzéght ggf hiél’?g.l:d(/a“c'or"iea ol Bi}l@% ‘\i/\ﬁél?;h&i@se]rol%r? ?Gﬁin?hgﬁ%ﬁhtg% on
the di e hokfenl80 ke dnoited), ddeshavid Mevd Odagind0esSperadt I CodiUr t K
operation of the tooling or the press. Still referring to FIGURE 1 of the
drawi ngs amrdopdngi on- tharpyess. t he outer die core ring 91, it wll be

noted, with 10 E@rticular reference to the right hand side of FIGURE 1,
that that die c8kdélijrgfersing ke FIGHRE.L eBdthedrawings apd parkicyest on

Fi ui o pr osS8F8Y; £0s g PUBCEnARCROERoEbag (Sbalt wiFE Be) Sefedbonth n ai c
nol den 0 50,85h9ar Ahedererddd 'Wlihe! TGAE ARRRYe{de St HLEOM £, OThibe

pi stons 91 :
that die core ring rests on a rod or rods 91la which, in turn, o/

rest on a first piston 91b which again, in turn, rest on a
second piston 91c. Fluid pressure is supplied through the
port 91d in the bolster beneath die holder 60 so as to, at
15 suitable times, apply fluid pressure on thg pistons 91c and
91b, to rod 9la, and the outer die core ring 91. This
pressure will normally urge that die core ring 91 toward the

die 1line.
Also, it will be noted that' die core ring 9] has a
20 radially outwardly projecting flange adjacent to its bottom
edge and that the bbttom of piessute sleeve 80 can be moved
into engagement therewith. Thus, the pressure sleeve 80 is
normally fluidly supported and normally urggd to the upper
position until displaced by punch shell 50; as will be des-
25, cribed. Similarly, die core ring 91 is normally fluidly
supported and urged to the up position until displaced by

pressure éleeve 80, as will also be described.




91b,

'to_rod

9l1a, and the outer die core ring 91. This pressure wl |

normal ly urge that die core ring 91 toward the die line. Also, it wll
iy

noted that die core ring 91 has a 20
adj ace@l to its bottom edge and that the bottom of

dially outwardly projecting fla

be noved into enggyéﬁéﬁﬂ hé?eﬁ?tinURﬁﬁug tbﬁ@“ﬁhé%é%ﬂéasﬂ§§951991¢3 of
1y fl t ed t t til

i spl aced by S CReERELPhsel Bue Foqlite vad sl EiFphohs abdined cphats h. e

core ring 91 Jgs 139.&1@'1:@&5' hdﬂGﬁ p?”?ﬂle aﬁfa&’l{ﬁ?f éeé)a‘tescr e@;%&ﬂ‘

unti |

the t

dlsplaced
Turni ng then gg

ool i ng,

pressure sl eeve as w

it will first be assumed that, as illustrated in FlI GURE 2,

b

bl anki ng ®per ati oati stii®upoint behien. pressure sledvd s4Powillt haver dsean e

sl eeve 40 will

i nto hol di ng ackwazed Wy hthie filatid presswnpi therkonmeand boougbh iinto
bottom end and the top edges of the inner. and outer die core rings 90 and

91 whi ch operhaléias sogtﬂgtewa% @m@ema«lgmotrappﬁmstaeag%tal Aetvean this -

tinme,

the pu

During the t

~on outer punch core

pressure sleeve 80 caki’

RES 2 t hrough 7_for a description .of the operation of

t he

have been actuated by the fluid pressure thereon and brought

b BeEsim ol eha Bbe; EpBncares SEebh tuffed e Yiten d %mch
on outer puncord PEngotid 7Y WY, CiRsate SE0R ffnglfTale MereIoN

positiome@f BtCeREs2stage. Also at this time, the punch shell 50 will be

N\
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descending, as will be the punch core 31.

During the transition from the positioh of FIGURE 2 to
FIGURE 3, the punch shell 50 will sever the metal against the
cut edge 70. The fluid pressure on outer punch core ring 91

will be sufficient to maintain it in the position of FIGURE 2

"and downward movement of the- punch shell 50 will wipe the

20

peripheral edge of the blank down about the radius 91c of the

top of the outer punch core ring 91, as clearly shown in
FPIGURE 3 of the drawings, at which point, effectively, a

reverse drawn cup has been formed. It should be noted here

.that the just described downward movement of the punch shell

25

S0 overcomes the fluid pressure beneath the second pressure
sleeve 80, moving it downwardly as well.

Turning then to FIGURE 4 of the drawings, it will be
noted that several operations take place simultaneously.

First, punch core 31 continues downwardly and forces the

" metal against the top surface of die core 110. This movement

=3



and downwar d nmovenent of the punch shell 50 wll w pe the peripheral
of -t he: bl ank down about the radius 9%& of the top of the outer punch

17 as clearly shomm in Fl GURE

H
i vel
her t hat

~over conmes

it
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downwar

of the draw ngs, at which point,
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nch
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core 31 continues downwardly and forceS the net al agai nst the top surface

of di e cormo®éd. oﬁhlcfnthﬁwwag forms the chuckwall by pulling the netal.

over radius 90a of inner die core ring 90 with the fluid pressure whi
suppor Bs knockobddptiomallyo with mressurecrsbidl dednghcheldt by belieg

noved out of the wa

continued

per

15

ipheral
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ch

Additionally, wth pressure still being held
by the pr eE§EF§“§?eé%%e‘lﬁ) 40 293108 Ehey FAR f Qi PN8 NI hpnd |

BaqHoh SRS Flinaihsd iR¥enaRkeor Bufth, sBFEb,30 6Th] 1969 (o1 ceo

down b u h | 0 stanc n | yst #& FlI GURE
4, engéggse gt t 5%1 f?e[rsgg{érfﬁdl oregérll ﬁBHQ%e Z%%r#]eeét agsﬁgfw‘ (r)hperat I on
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downward nove- nent of the punch core 31 has stopped. However, the outer
A8m i aistance navd hasidrMettiatedo ihhRIGURE tQOéngﬂgsﬁrtherch;tom :

flange of die core ring 91,
At the stage of operation illustrated in FIGURE 4, the
inner ram has reached bottom dead center and downward move-

ment of the punch core 31 has stopped. However, the outer

ram is still moving downwardly so that the tooling carried by

the outer ram and the tooling carried by the die holder 60
move from the positions illustrated in FIGURE 4 to that of
FIGURE 5. |

Specifically, as punch shell 50 continues its downward

movement, it will continuve to force sleeve 80 downward.

- Since sleeve 80 isfin.éngagement with die core ring 91 at

25

this time, ring 91 also will be moved downwardly overcoming
the fluid force on pistons 91b and 91lc. This leaves a space
between the .outer periphery of die core ring 90 and punch
shell 50, as clearly illustrated in FIGURE 5.

It will also be noted that the punch shell 50 has a
given inner diameter throughout most of its length but is

tapered toward its bottom end as at 50a so as to present an

~



positions illustrated in FIGURE 4 to that of FIGURE 5. Specifically,
punch shell 50 continues its downward 2034 novenent, it wll continue

force gleeve 80 downward. Sjnce sleeve 80-s in engagenent with die coré@
ring 9T at thfR13FgRA InngF dliameter,aneaye KeeRingownnaindy thasr aospPaget he

por i phery of e BRSL SAIREY, SRS dnkivars Eitnen S 313 cFp, x ing ST '
illustrated i I I | h : h
2 given i ner M S & g, dafietd AE R WhiRen reblBr 8 BEFATRY o073

its bottom engthigr a1i®0808€ 23Ing0 9V ,CSENE RBpere®NstrE8bel HOA Sk APBACH
area. Keeping in mnd that a space has been fornmed by the downward

nmovenent &f dsleeXbrs® compl@teanthé hair by camméng the hkipl df-tthecsanr endur e
sl eeve 40 and inner die core ring 90, the tapered surface 50a of punch 5
shel | 50 conplritdat: spaces| Aty thasnpointalga,ptbe inneraamis mavihgtup
space. At this point also, the inner ramis nmoving up and the outer ram has

reached bott ARYRE Qukes, ram harereached (ROGHOR, iGenkeLrat es t he
position of the c s.at the, lift out.stage rein _pressure sl geve 40
10 ~ has been puII3§Eﬁ%&g§d°gmﬁggf4%ﬁﬁ%H%§ &} “ﬁgfagg26€bEWé§s:¥;%§ Bgn ®core
31 has al so A3 R 1 ‘i:hohﬁes%ggrwﬁéi’éfi’?vg?&sé\&%%l&é\% Sgg the
punch shell 50 SO noves-up and novenent Of the punch core 31 away from
the ?_ot t g plideebe¥nd pilededp 8hd! aP’LEsm!ItheS |dH/ Boide@Ub00Hh 1Dé JEHE
posi tion

o punch core 31 has also moved up and away. With the outer ram

the‘oﬁter ram and the tooling carried by the die hol der 60 nove fron12§§§i)

‘moving up, of course, the punch shell 50 also moves up and
movement of the punch core 31 away from the bottom platen and
movement of the pressure sleeve 40 out of holding position
15 permits the knockout piston 100 to be moved back upwardly to
move the finished container end to the die iine for removal
from this station. It will also be noted in FIGURE é that the
pressure sleeve 80, no longer being held down by punch shell
50, rises and allows the outer die core ring 91 to rise to the
20 position shown in FIGURE 6 which is the finishing position as

— well as the starting position for the next operation.

25
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15 *pernits t he knockout piston 100 to be noved back upwardly to nove the
finis container end to the die line for renoval fromthis station. It
will } be noted in FI GURE 6 that %%e pressure sleeve 80, no |onger being
-held {}mr by punch shell 50, rises a¥f# allows the outer die core ring.9
rise to the 20 position shown in FIGURE 6 which is the finishing position
as well as the starting position for the next operation. 25 14 CLAI Ms:

1. A nethod of form ng an end panel for a netal container in a double
acting pCEaIMSvi ng i ndependently controllable inner and outer stides,

whi ch method 1r |ricl ud&smg{:ﬂtghl 89 tfgg,mq_q{&hargg%%ﬁiéagﬁgugeﬁd%eﬂéqoﬁ[ ng _the

chuckwal | 5 against” a dre cor carried by
t he [nnenaatannﬂnnimladéeubiesp@¢mnaﬂgme53rhmvynseundn@andenﬁimkmalI by

he ;
b Ptog tehtr ¢ fhek Mnfl Suthe S1IMLSINHI kN sl X AWRRSA T
- 10 the btlap@fiargalﬁmypme& agpinsd taw@qferecﬂmesafomgagofthmmmmMaml or
to resvvg alr ted 4 €88r8Y rRhGY Wit £ rﬁigdéﬁ Qh& h%hr 's'i’:%]he 1 {L4ed

i nner an e outer concentric segmne and mnt ramn er
segment qh@ Me%@‘ﬁtOBFefh§1ﬂLﬂﬁﬁw srrSpeebivedy, b;fimdhmer 15 slide

to initi Qb%t&rfg”ﬁhé)eémﬁéﬁwﬁmg by Sfet NEnBURERIERCIdL kb tdife OUT ©F
face of the inner segnent of the’die core ring.
core ring against a fluidly supported piston and removing
the panel from the press, the method further comprising
10 the steps of applying a curl to the peripheral edge of W/
the panel prior to removal from the press by providing a
split die core ring having fixed inner and movable outer
concentric segments and withdrawing the outer segment by
the advancement of the punch shell carried by the outer
15 slide to initiate a curl_between the inner face of the _
punch shell and the outer face of the inner segment of the
die core ring. L .

2. The method of Claim 1 wherein said outer segment

of said die core ring is normally fluidly supported; said
20 advancement of said punch shell overcoming said fluid
support. _

3. The method of Claim 1 or Claim 2 wherein said
punch shell has a tapered inner surface; said tapered
inner surface camming the periphery of the end panel

25 during a portion of said advancement of said punch shell,

4. The method of any of Claims 1 to 3 wherein the
periphery of the end panel is supported by a pressure sleeve
during said blanking operation; said punch shell being
movable into engagement with said pressure sleeve during
30 forming of the chuckwall.

* [+ L n 5. *



2..'The nethod of Claim1l wherein said outer segnment of said die core ring
|s normal |y fluidly supported; said 20 advancement of said punch shel
overcon1ng said fluid support. 3. The nethod of Claiml or Cai whéreln
said punch shell has a tapered inner surf said tapered innefa.ce
camm Y the periphery of the end panel é durlng a portion of Sai'd

advancenent of said punch shell. 4. The nethod of any of Clains 1 to 3
wherein the periphery of the end panel i s supported by a pressure sl eeve

gﬁ;éggrr;?\“t OIvvlblt ﬁ%ls(:at?%) g?%é@tﬂir gfs eeve u??ér% g%'{(#ggrsnéng ggy% c%t%)kﬁgll
5. The met hvﬁﬁf nga%én@n% WA S44y Sﬁﬁ% ?%ﬂ{pﬁ:‘ féagﬁ@ph% Y e8ré Yi%g

engagenent out'er segnent e core ring upon

advancement. g&d Sggné&l@ﬁle ohehiq %Hcﬁ%h@lpra%aséﬁi‘%i phei@e aibeval ghdPShed

segnent of s t die core ring are novabl e together during 5 further
advancenent o0f;S abgndtitheh £A8l épll@ didhechBtiag fie AbYaite fogithBr lnir@nd

wherein said outer segnent of said die core ring is advanced as sai d punch
shel | wi § hdrapehdrOagPifiebbet biiesdaer k@l shexgur! .- 10 7. Apparatus for
form ng an end panel for a nmetal container in a double acting press having
i nner and outer slides and a fixed base, conprising: a punch core carried
by the inner slide of said press; a punch shellcarried by the outer slide

of .sai d press; @.di Theareehdd ofadny of Chaimbel ftoxsdvheasin chidauteprsepment di e
core ring carrled by the

of said die core ring is advanced as sald punch shell withdraws to

~ complete the peripheral curl.

10
| 7. Apparatus-for'forming an end panel for a metal container in a
double acting press having'inner and outer slides and a fiﬁed base,
camprising: a punch core carried by the inner slide of said press; a
;nuﬁﬂ1shellcarried by the outer slide of, said press; a die core
15 carried by the fixed base of said press; a die core ring carried by the
fixed base in concentric relationship with said die core; said punch
'shell being movable toward said fixed base to wipe fhe periphéry of.said
_/ end panel over the radius of said die core ring; said punch shell having
a tapered area on its inner face extending radially inwardly from its
20 distal end; said die core ring comprising inner and outer segments;
said outer segment being movable relatively of said inner segment by
. further advancement of said punch shell toward the fixed base of the
press whereby a curl is ﬂﬁxiauxiahim'the;xmimmxw'of'umaend;mnel
between the inmer face of the punch shell and the outer face of the

. 25 inner segment of the die core ring.

L.



fixed base in concentric relationshi p with said die core; said punch shell
bet ng novabl e toward said fixed base to w pe the periphery of said end

pan er the radius of said die core ring; said punch shell having a
tap area on its inner face extendqeg—radially inwardly fromits 20,
di st end; said die core ring conprising inner and outer segnents; said

outer segnent being novable relatively of said inner segnent by * fiwurther
advancenent of said punch.shell toward the fixed base of the press whereby
a curl is ini8iaflbe anpsretusefpekaiphé rwhegein inaidnentsrnsegment veisaile i nner:
face of the punch shell and the outer face of the 25 inner segnent of the .
di e core ddengore rigg I EoEPHdYafliddy syppprtediwRaidipuneh shedltforcivegment of
said die core ring is normally fluidly supported; said punch shell forcing
sai d out eF2islegWeaTt SaFRRLT A¥AY Tram HESne0TMPe sPASISACR FUrABE £ POrtignodf t he
movenent "of said punch shell toward_the fixed base. 5 9. The apparatus of
O ai m 7 othecmayvement ik Seif rrnghedgilet@ragdy the £ixed bR88- on the fi xed base

. concentric with said die core ring, externally thereof and in opposed
rel ati onshi p with said punch shell. 10 10. The apparatus of Claim9,

Sl ceve duringSa HOE: FOHIBES (8 CHABHBAE: CORGN & PHES e PBEsH-s SIPa bunch
ol oo el BB 3SR Bl TR Bl e e L%
TP 300 Bl AL LRSR: CSARLS TP Keh RSy O
engagenment by said punch shell; said outer segment of '

10 10. The apparatus of Claim 9 wherein said punch shell is movable.

into engagement with said pressure sleeve during a portion of its
movement toward the fixed base; said punch shell and said preésure
sleeve being movable together during a further portion of the
movement of the punch shell toward the fixed base.

15 -

11. The apparatus of Claim 10 wherein said pressure sleeve is
movable into engagement with said _outer segment of said die core ring
following engag_emént by said punch shell; said outer s_egnént of . o/
said die core ring, _sa.id pressure sleeve and said punch shell being
20 movable together during said further movement of said punch shell

tdward the fJ.xed base.

12. A method of forming an _en'd panel for a metal container with a
curled periphery substantially as hereinbefore described with reference
25  to the accompanying drawings.
I
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sald die core ring, said pressure sleeve and said punch shell being 20
movabl e together during said further novenent of said punch shell tovvard

t he flxed base. 12. A method of fornming an end panel for a netal ner
with @ curled periphery substantially as gerelnbefore descri bed

referefice 25 to the acconpanyi ng dramnA 13. Apparatus for forning
an“end panel for a netal container with a curled periphery substantially as

hereinbefore desgyi Bathivhl #c5 SORAAGE &P ch@ASEFRAR A docitbaifier 5 10 15

with a curled periphery substantially as hereinbefore described

with reference to the accompanying drawings.

5
W,
10
15
,
20

N A



