TOOLI NG FOR FORM NG END PANELS OF CANS This invention relates, in general,

to forming end panel $ for two-piece containers froma blank of rretzll@m:qlg% |

relaties, ~-in particular, to fornm'ng such end panels in double actihg
presses enploying a cushioned reverse draw concept to set the chuck wall._
End panels for two-piece or, for that matter, for three-piece netal
containers are well known in the art. 1 It is of critical inportance

0
formTg these panels tcal, 1.hickn With ard to all typ
of- end. panel s, mhicthggﬁﬁgéﬁgbugghgibés ,DagéggPSY$£i§£§§por- tant to

AVO

avoid thinning of the netal in formng these areas to avoid weakeni ng of
t he piece. |In conventional 15 processes, it is thought to be necessary to -
conpensate for this natural thinning phenonena by using netal with
sufficient base wei ghithk® ihwenthenfrelabtes, pindgenensl| $pi iflorimivng end
sufficient strength. Therefore, tooling which enables the base wei ght of
the metal to be PanRiked X0 tvA-PHege cankraNehs nfrom e blartke@f Wwatasls ansf

g

the final product_ is desirable. Also, with regard to pull tab cans chh as

are used prinarii8lafesr béPeRifddculas t P EPARIRGSEUSE RNY . PBNGdFy 1n
preci se tol erancgs .and, therefore, the tal. thickness of the panel js of
even greater 25 qe(?fb@% AR O PTG DTN & e i18l’?e&urrie|’f%rtsﬁe &G ng
operation is very,\dmol t@lset the chuck wall. ¥

. 1' End panels for_twd—piece or, for that matter, for
&z ~three-piece metal containers are well known in ﬁhe art.
10 It is of critical impo;tance in forming these panels to
control metal thiquess. With regard to all types of end
paﬁéls, which have VAriéué'radiused areas, it is impor-
-_taht to av@id thinning‘ofthe metal_in forming these
a;eas'to avoid weakening of the piece. Ih conventional
15 processes, it.is thdught to be negesSafy to compensate -
Efot-this naturai thinning phehbmena by using metal with
sufficient base weight sd that the finished product will
KJJ . still have sufficient strength. Therefore, tooling
which enables.the base weight of the metal to be reduced
20 without diminishing - the effectiveness of the -final
product is'desirablé. Also, with regard to pull tab cans
such as are used primarily with beverages, the_tear line
must be held to'very'precise tblerances and, therefbre,
-the metal thicknéss of the panel is of even greater

.25 impor;ance and control of this dimension during the

forming operation is very impo;tant.



-

2 At high speeds, the shut helght of presses normal |y enployed for form ng
end panels of this type will change and this height can also affect metal
thickness. It is, therefore, inportant to bé able to control. that

hei

m,
resgl;
apQ’

whi ch assists in controlling nmetal thickness. In any event,
g product which is the subjectgof the apparatus and method of this
gation, is not, per se, new. However, it is believed that the tooIng

shut 5
t he

for™ - nanufacturlng it with reduced’ base wei ght 10 and wi t hout
reduced strength is. It has been found that the above noted obj ects can be
achi-eved by providing certain unique tooling capable of- operation in a

Eot o S e, A M% A R
o552 o2 Dergld Yol anig bl phiels, OF, fﬁt%:fgéeed%%%.s; ot

of the tool 'd}mt&ﬂ;eh@q i le%@l auaoaa%aéheméeunghpaeﬁéssvw li¢ efwbl e that
20 object to be achieved. The invention accordingly provides apparatus for

form ng an eynbrediale frmmoathhankooi:errabab torcostroD thalOUhEL acting press

havi ng i nner and outer slides and a fixed |ower platen,

conpri si ng:

fluid

actuatediprd&smma Z&hlmmamssﬁstbeinaconédobylngemeuabrtBimkhesﬂ t he press

and being novabl e into hol ding engagenent wi'th the netal;

In any event, the resulting product which is the

subject of the apparatus and method of this'application,

is not, per se, new. ‘However, it is believed that the

tooling for manufacturing it with reduced base weight

10 and without reduced strength is.

It has been found that the above noted objects can

‘be achievéd by providing certain unique tooling capable

of operation in a double acting pfess so that the shut

height of the press can be effectively controlled and

15 thinning of the metal «in the chuck wall or radiused areas

can be_effectively contro11ed.1 It is of critical

- importance, as noted above, to control the metal thickness

and it is believed that utilization of the tooling'to be

described, in a double acting press, will enable that

P>

20 object to be achieved.

The invention accordingly provides apparatus. for

'forming an end pahel from a blank of metal for use in a

double acting préss having inner and outer slides and a

fixed lower platen, comprising: fluid actuated pressure

3 25 means to be carried by the outer slide of the press and

being movable into holding engagement with the metal;.

4



3 bl anking nmeans to be carried by the outer slide of the press and the
fixed |l ower platenstthereof; formi.ng neans to be carried by the inner slide
of the press for formng the panel; die neans to be carried by the fixeg
|l ower 5 platen for initially formng the ghuck-mall of the panel "in zéji)
cooperation with the said bl anki ng means; “and cushi oni ng neans to be
carrjed by the fixed |ower platen and resiliently supporting the panel in
t he Eﬁuck wal | area during final formation of the chuck wall. The 10 _
~cushioning nmeans pernmts an effective reverse draw to be achieved so that
the critical groove area adjacent the chuck wall can be fornmed without
unnecessarily t Mlgskige: meanst 4. be erreiedvRy ythe euiepntstidau e thq ght at
the end of the dommmard-stéoﬁg,of tEe guncg %s achievgg_é; and this,
combi ned with wRSET§ 8R% AL EPahBlET tREAFER IRE B nf Y B MEFSg
just referred t rogtssthe,crific diys.L o be r 1.5 ho a o
o B g%&?ﬁ%anB?thé f%%éﬁ éf?dé ?P-tﬁé)6$§LgMé%ﬁ;%§f#%§%n(ﬁ

unnecessary thinning o In"thé crTtlcal” afea. pr e

tool i ng accordi ng,d \7\%’%&-29%%%%%&%09& Bel é+y§{é@t@§l iHk LG A oL yi ng

drawi ngs. OF THE Di _ ; I's an elevational view, partially in
section, illustiabited tee L8LRLAYEyPeSThiREStRE SHECIARPA RIS tHd Paned 1O

oper ati on. _ _

in_cooperatign with the said blanking means; and

cuéhioning'heans to be carried by'the fixed lower platen

. | and'resiliéntly supborting the panel in the chuck wall
area during final formation of the éhuck wall. The

10 _cuShioning means permits an effective reverse draw to be

achieﬁed sd that thé critical'groo§e érea adjacent the
chuck wall cah'be formed withoﬁt unnecessarily fhinning
‘the métal. : Effectively, a slight '"bounce'" right at
tﬁe end'of the downward sfroké of.the'punch is achieved

15 and this, combined with wiping of the metal about the
radius of the dié core ring'just referred to, permits the
critical radius to be forméd without any unnecesséry
thinning of the metal in the critical area.

A preferred form of tooling according to the

20 inventioﬁ'is illustrétéd in thé.accompanying drawings.

OF THE DRAWINGS:
FIGURE 1 is an elevational view, partially in section,
illustrating the relative positions of the apparatus prior’

25 to opération.



-4- FIGURE 2 is a viewsinmlar to FIGURE 1 showing the relative positions
of . the conponents of the apparatus follow ng blanking. FIGJRE 3 is a view
si il to FIGURE 1 showing the 5 relative positions of the elénents
of tf apparatus following wiping. FIGURE 4 is a view simlar to Fl GURE 1 *
‘showi{n he relative positions of the conponents of the apparatus after |
I niti form ng of the end panel. 10 FIGURE 5 is a viewsimlar to .
FIGURE 1 showing the relative p03|t|ons of the elenents of .the

apparatus foll ow form ng. of the. IS a view
similar to FI GJRE%%%%QJ'% H \9% 'ét?{'fﬁl %El ﬁtm&&ﬁ# sdg?\‘-l\h%ﬂt Eh8f the I
appar at us 15 t EEEEg n rior to_renova
of the forrre a:lpan rom %e8grcegshse f? - n/i% g |%28$586r§g8§' onal
vi ew showi ng |l us areas of the end pane

DESCRI PTI ON é¥h$ﬁgﬁP %Eﬁﬁé%ﬁ NBCDINENT Referring first to FIGURE 1 of the

drawi ngs, it will FaeurEdey siPad, v Bsy NOLRILAPOVE . ribGks tDE %8‘9111891; ichis
the subject of this particular application -would be used “I'n"a doubl e

acting press.reladidver eppsileions [t kaen élémﬁﬁtﬁtQﬂfa@ﬂede§§?a95gug?rei”.
in connection with the morklng of a double action press exce to point out
t hat follow1ng w1p1ng '
 FIGURE 4 is a view similar to'FIGURE 1 showing the
relative positions of the compdnents.of_the'apparatus R
after 1n1t1al formlng of the end panel
10 FIGURE 5 is a view similar to FIGURE 1 show1ng the
relatlve p051t10ns of the elements of the apparatus
 following final forming of the end panel.
FIGURE.G is a view similar to FIGURE 1 showing the
relative pesitiens of the- elements of the _apparatus
. lS following retraction of the upper platen and prior to
removal of the formed end-panel from the press.
FIGURE 7 is an enlarged sectional view show1ng the -

cr1t1cal radius areas of the end panel.

20 DESCRIPTION OF THE PREFERRED EMBODIMENT

_ Referring’first to FIGURE 1 of the drawings, it will

: be_dnderstogd,:aS'noted above, that the tooling which is
the subject of this particular application would be used

25 in a double acting press. No great detail' has been
illustrated and descrlbed herein in connect1on with the

working of a double action press except to point out that



perform ng dual- acti'ons on each opening and closing or cycle of the e
per-.'se. ~ The general schene of operation of a press of this nature-
wel | 5 known to those having ordinary skill in this art and can be seen in
'Ridgway U.S Patent 3,902, 347, which al so_discloses the capability of
ad!qiiably controlling the timng and movehtnt of the slides by an

adj ust abl e shut height. 10 Referring still thento FlGURE 1 for a
description. of thkber gressntincdngesedinnest ande K sthides whijgh IReLAtSd
that the upper platen of the press carries an inner slide 10 and an outer. -
slide 20 which at@depengentdy BetirrRuyedual, achiorspPar R3CBEPEN R er
slide 20 has a 15_. through centyral aqpening 20a for_receipt of. the tooling
carried by the i FYSEiBE RF 18YSHet &t PEESSirndP Ry SPeci p&BSat%erferreaell y

i thin the ' 20a, i1 | he d ' , ild ' J
{;“f ltth driw"ﬁég' %ﬁaeg‘g‘ ot AR (T | SEESS: 19F 1 HEAT Bp e’ Gl PR
tooling carri ' N . |
mount ed on thg bEAPER Sagshete: haPERdcbraihaEk e S Ch CNETa RSl
plurality of screws da fHCRRUGNEyCENES! PPatertt 53982084 CwWHich IdBso

-5- the press includes inner and outer slides which opefate independggﬁﬁx

proxi mal end _ _ _
discloses the capability of adjustably controlling the

oL timing and movement of the slides by an adjustable shut
~ height. |
10 Referring still then to FIGURE 1 for_a'désc;iption
| of the relevant components of the apparatus, it will be
noted that thé'uppér platen of the press carrieS'ah inner
slide 10 and én outer slide 20 which are réciproéal with
reSpeéi to lower platen 80.  The outer slide 20 has a
15 ;throﬁgh central opening 20a for rééeipt of the tooling -
carried-by the inner slide 10 so that that fooling méy
reciprocate fieely'within the openin§ 20a; as will be
— described. . _ _ |
Still referring to FIGURE 1 of the drawings and
20 rgférring primarily tb the ‘inner slide 10 and the tooling
o carried thereby, it will be.noted that a.punch center
~ post 30 is mbunteé on the bottom edée of the inner slide
10 and seéured thereﬁo,by a plurality of écreﬁs 30a, The
punch center poét 30_is'elongate with its proximal end
25 sécured to slide iq as just noted and its distal end
carryiﬁg a punéh_core 31. The punch core 31 is adjust-
ably secured to the distal end of thé punch'center pbst

30 by means of the threaded sleeve assembly 32.



25 secured to slide 10 as just noted and its distal end carrying a punch
cqre 31. The punch core 31 is adjust- ably secured to the -distal end of

t He Fﬁ\e center post- 30 by means of the threaded sl eeve assenbly 3Z.

- 6- Fﬁ&%'ould al so be noted that the punch center post 30 has. a through
.cen | /bore 30b which is in fluid communication with a secondary bore 33
which™'s, in turn, in fluid comunicati@an with an air blow off passage %ﬂ;
in5 the punch core 31. All of these passages are also in fluid ’

comuni cation withea I ’ he, 4 (PR Y 0. which. leads. to a
source of air Eﬁdgg‘gugpes%ﬁfgbteéﬁlc%%?ﬁc?ﬁg %ﬁi &Q?lfa%%%ﬁ?ﬁtp‘?itzpr .I
urposes of agsigis ng rﬁ{mg%ho hbeaii BbglRedss . an i cul ar

?0 desi gn and operation .of heé%asézge 33 in3€ﬁewgﬁhc %%renélg% ﬁébe seen

" in Bulso U Scomhah@@at4od4witid3a sedddd iﬂbﬁ@p3%a%hqgﬁ9ikhaﬁna£§rﬂay be

i ntroduced to dislodge the finally forned panel “shoul'd i Stick to the

punch core 3in £3uid comrlireicaial atith ahUstir Blew 88¢dpas8age! ¥4 ihe
punch center- post 30 and the punch core 31, are, as noted, sécured to the

i nner slife tbeammiinuvecome cdbj unallilonf heliesé t passagbat atll dag®vas tovard
and away fromthe bottom platen 80 of the press. 20 . Still referring.
to FIGURE 1 &Adidecemmumicphion ouith a bore 10a in the inner slide 10
which leads to a source of air under préssuré (not
 shown). This arrangémenE ié'for purposeé of assi;ting'
removal of the'_finiéhed end panel and .the paftiCular
. 10 design and operation of'the passage 34 in the punch core
31 can be seen in Bulso U.S. Patent 4,343;;73._'Suffice
it to say hére that ai;'may be.introduced to dislbdgé the_
finally formed'ﬁéﬁél should it stick to the punch core
3. | | |
15 . The aﬁpatatus jusE diScloséd, namely _the punch
| center pdst 30 and the_punch core 31, are, as noted,
secured ﬁé the ihnef slide 10 and mo&e in conjunction
- therewith as that slide moves toward and away from the
bottom platen Bd.of the press.. |
20 Still referfing to fIGURE:l and'teferring pafticu-
| larly to the quter.slide 20, it will be nbted”that, as
already mentioned, the.outet slide zb'does have a central
opening Zda. Surrdunding ﬁhis opening 20a is an upper
cylinder 40 within which a sleeve So-is disposed. The
25' sleeve 50 is secured td a cap 51 by screws Soé with the
cap 51 being, in turn, secured to the outer slide 20

itself by screws 5la.

&



Iérfy to the bufer slide 20, it will be noted that, as alréady hentiqned,
the outer slide 20-does have a central opening 20a. Surrounding this

openi-ng 20a is an upper cylinder 40 within which a sleeve 50 is dispos 7\
e 25 sleeve 50 is secured to a cap 51 by screws 50a with the cap 5%

belng,='|n turn, secured to the outer slide 20 itself by screws 51a.

Al sg™recei ved mﬂthln the upper cylinder 40_ which is formed by the sleeve
50 and the walls of the openi-ng 20a of tRAd outer sllde 20, are first
and second stacked pistons 41 and 42, respectlvel Furthernore, a
passage 21 is provi dedilse ndweioedemidhide the P@Peéo%hﬂéé’é i Whieh g8

upper cylinder 40 for the introduction of flui er  pressyre _into
the cylinder so fazmedtbymthecilenth hand stt"t?ns”aj‘ll ﬁ% fhe 8?%’1“9 532

described. Radially dlrected passages. 22,22 1 al |
relief of this fPhidhe TREE §6ur53é' ??le fq L& dngﬁé Lﬁﬂéisfﬁgc?)% g‘écgfdu s
not illustrated. Copti nugg referen nglGURE 1 of the dramﬁngs It
will be noted tths OBPe @ﬂﬁ?%ﬁf? carried by the outer slide

20. This pre sure slﬁgggh%?%?ongn%vsggg égeaalgglﬁfgglhgg Shi $8e2QudRg IS

acted upon by t he stac r fluird pressure through the
-passage 21 into EE?dgpf@rféﬁ”d&mﬁﬁﬁlégt1on with the upper cyllnder 40 for:

the 1ntroduct10n of fluid under pressure into the
U  cylinder so that it may act upon the pistons 41 and 42,
| as will be described. .Radially directed passages 22,22
10 are also provided for relief bf:this fluid. The sourdé
.0f the fluld pressure for passage 21 is not 1llustrated

' Contlnulng with reference to FIGURE l of the
: draﬁings, it will be noted that a pressure sleeve 60 is
also carried by the outer slide 20. This pressure Sleeve
15 1s movable relatively of the slide 20 and is. acted upon
by the stacked plstons 41,42 under fluld pressure through

the passage 21 into the upper cyllnder 40.
Outer slide 20 also includes a punch shell assembly
70 which is mounted on the slide by the retainerl7l.which
20 ‘is, in tﬁrn, held in place by screws 7la. This punch
shell assembly 70 is disposed in surrounding or concen-
tric relationship with the pressure sleeve 60 as 'is

épéafent from FIGURE 1 of the drawings..

| Still referring to FIGURE 1 of the drawings and
25 paying parﬁiculaf attention to the bottom piatén 30 of
l. the press, it will be -noted that this élaten includes a

central recess 8l. Fluid passages and air passages 82



Quter slide 20 also includes a punch shell assenbly 70 which is nounted on

the slide by the retainer 71 which 20 is, in turn, held in place by screws

7la Thi s punch shell assenbly 70 is disposed in surrounding or concen-
tri ationship with the pressure sleeve 60 as is apparent from

1 of the drawings. Still referring to FIGURE 1 of  the draw ngs and
25 . paying particular attention to thegbottom platen 80 of the press,

F

will be noted that this platen includes a central recess 81. Fluid

passages andagir gBASAVCELA? provfaednth 8nar B1ALER_ BOOHdte b bddiss P! aten

80 for purposes which wl

- be described.” Also nmounted on th

R

tom pl aten

"80 is a cut QHYEn9Rivhi B& GesePiwmédd in overlying relationship with the 5
central recess 81 and held onto the platen by screws 90a. Also carried on
t he bottom pl at ena88camdunitelii bnt lthecbbtitoh peaten 30 iis a dhwer cdqe 100.
This die core 100 is fixed to and nounted on the bottom platen 80 by neans
of a threadefi0siwhdech 1l mowhted intoveulhiagr rklawiohBhip widdhsages 102

simlar to.

passage 34 of punch core 31 for purposes which will be

<

&

descri beds betentralsrecesei8ledndnhehd oote dihepdiadersbywischenst f@ar ecess 81
Is a die core ringéllo which rests on a die corering riser 111 -which is,

in turn, secured

10

- 15

20

25

spheappiednen the bottom platen 80 and within the
central recess 8l is a die core 100.  This die core 100 is

fixed to and mounted on the bottom piaten'eo by means of

a threaded sleeve 101 and has a through air blow off
passage 102 similar to passage 34 of punch core 31 for

purposes which will be_describea.below.

Also received on the bottom platen 80 within the

recess 81 is a die core ring 110 which rests on a die core

‘ring riser 11l which is, in turn, secured to the bottom

platen by screws llla. The die core ring rise; 111 has a

- £fluid passage 1lllb and £he_dig.core ring 110 alsb has a

fluid passage l1ll0a for purposes which will-be.described.
" A pressure sleeve 120 is also received on the bottom
platen beneath the qutledge 90 and within the recess 81,
Effectively, the pressure sleeve 120 is received wifﬁin a
cylinder formed by the walls of the recess 81 and the die
core ring and die core riser 110 aqd.lil respectivély.
'Finally, a knock od; pistéh 136_ is received
interiorly of the die core,rihg_llo within é cylinder

effe;tivelY-formed by the inner walls of the die core

_ring-llo and the outer wall of the die core 100.



15 -platen by screws I|lla. The die core ring riser 111 has a fluid
passage |11b ‘and the die core ring 110 also has a fluid passage 11
pur-poses which will be described. A pressure sleeve 120 is also re e on
t he bot t om pl at en beneath the cut edge 90 and within the recess 81
Effecti'vely, the pressure sleeve 120 is received within a cyl i nder forned '
by the walls of the recess .81 and the dit9tore ri-ng and die ‘core riser 110'
and &dl respectively. FlnaII a knock t 130 Jece X
nteriorly of the di d"cBSE PFRPIHRF AR % A e P ROERAESS LA i By

the die cor e odi¥se"By! 25 lndd e (52! SolbBloALe &1 %%Seeﬂ%%e%t.%ﬁéhef’f
will first be a y{&qoﬁ.héhoaphlﬁowtf AL P ST tho%er © g8 Q3 bAn

shown in FlI GURE; _ open poSition o -outer
slides 10 and 2Q¢ ¢the TR il Dutdd AN i< thea epg, panak matekaahe

formed, generally designated by the letter M is then placed in the press
in the positg on sh@vnwh et @HBE dndf paheldrisv 1eS.be THermeaps dederhagddi ng

or loading the press are not illus- trated in detail since such devices are
known to those deslignateddbgarthesiieltiernM,hésathen gaaegénﬁhethanphesseen
in Bulso U S Patent 3,980,297. Cosing of the press noves both the inner
and outer in the pos1tlon shown in FIGURE 1 of the draw1ngs. The
' | .means for feedlng or loadlng the press are not illus-
L,z N trated in detail since such devices are known tq those of
lb ordinary ékill in the art. An ekample can be seen in
" Bulso U.S. Patent 3,980, 297. |
01051ng of the press moves both the inner and outer
: siides 10 and 20 down toward the-bottom platen 80 or from
fhé positidn of FIGURE 1 to that of FIGﬁRE 2. anfact is_'
15 first made wiﬁh the material M by the punch shell
assembly 70'to initiate the blanking operation'fbllowing
which the preésﬁre sleeve system is actuated.. To
activate the pressure sleeve 60, fluid prgsshre is intro-
.dﬁced through'paésage 21 into upper cy1inder 40. This
20 pféssuré forces the Stacked.pistons 41ﬁand 42 down.and
they,-in turh, engége sleeéé 60 to move it into'holding
engagement with'the.matéfial M. This serves to hold the
material M during a portion of the blanking opération and
during subsequent operatiohs with the operative position

25 Of the pressure sleeve 60 being seen in FIGURE 2 of the drawings.
- Still referring to FIGURE 2, movement of the press brings the punch
shell assembly 70 into contact with the material M and as the distal end
of the punch shell assembly 70 passes the die line, it will, in



slides 10 and 20 down toward the bottom platen 80 or fromthe position of
FIGURE 1 to that of FIGURE 2. Contact is 15 first nmade- wi-th the
material M by the punch shell assenbly. 70 to initiate the bl anking

opef gty on-foll owi ng which the pressure sleeve system is actuated.
To (adth vat e the pressure sleeve 60, fluid pressure I's intro- duced through-

passagje 21 into upper cyllnder 40. Thiyp-20 pressure forces the stacked.
pi stons 41 and 42 down. and they, in turn, engage sleeve 60 to.nove it iNto

hol di ng engagewpetatiibh Wheh cotesdgd 9d, sBviexr serveankothel mlatdweimt eri al
Mduring a portion of the blanking operation and during subsequent :

_ operations wM Hnitle tyeeprleces ,pasiet iodn whichomalyheaw dus Wescd e 69 bei ng
seen in FIGQURE 2 of the drawings. - Still referring to FI GURE 2, -nobvenent of
t he press brithgs bllamkpnandHild cideeniday 1@ idesccibedds Vit sdmaprat eri al
M and as the distal end of the punch shell assembly 70 passes the die li ne,
it will, in S.-18t &bepetams ohimes hpsed imdgaryo,foyaiag op fbibdaikt He
material M.into tmo pi eces, one of which may now be described as the blank
"B and t he Sot REPUREy the deadiusetleh ?fﬂet%%ré‘ﬁ sof ddet [persanking nklo
prelimnary form ng of blank B.5 around the radius |1 Cb of the top of die
core ring 118€68&8rs. Further downward nmoverent of the inner slide 10 will

cause -the punch sBebln33S§8hnyald advehdse 'd¥F t?.e“ rrlleerralsllde 10 will

cause the puncb shell‘aséembly 70 to wipe the peripheral
edges of the blank B about radlus 110b on ‘the projecting
10 end of the die core rlng 110, as shown in FIGURE 3 of the
draw1ngs. It will be noted at this point that the pres-
sure sleeve'GOIdoes not descend any furthet since the
resistance of the die core ring 110 1s sush that the
pistons 41 and 42 tend to back up, overcoming the fluid
lslipressure from -the passage 21. Thus, die core r1ng 110 is
| .supported on d1e core rlser lll and at this stage that
flxed support will prevent_further downward_movement of
pressure sleeve 60. o _i o o

As the inner slide 10 continues its downward move-

20 ment punch core 3l.passes the tqb'of die core ring 110

| or, in other words, passes below the tin line. The chuck

wall C is thus formed on the blank B by virtue of the fact

that punch shell assembly 70 wipes the outboard eage of

the blank B over the end of the fixed die core ring 110 as

25 noted and as canebe seen ib FIGURE 4.
Upon further.downward.movement (see“FIGURE 5) of the

inner slide 10 at this time, it will be noted that pres-.



edges of t he bl ank B about radius 11 Gb on the prOJectlng 10 end of the die
core~ring 110, as shdbwn in FIGURE 3 of the drawings. It wll be noted 3
this point that the pres- sure sleeve 60 does not descend any furthe .hCe
the resistance of the die core ring 110 is such that the plstons 41 § ;
tend to back up, overconming the fluid 15 pressure fromthe passage 2I:
Thus; die core ring 110 is supported on di=dlcore riser 111 and at this
stagé’that fixed support wil reyent further mnmarqhnnvenent of pressure

sl eeve 60. As thé“FﬁnéiegVPdéo1étb$%t?ﬂ%E§°F¥s QRRRELER thfprfiop
Passes bel ow t heOk! el RoTe rrgic%dhﬁggéfﬁr%%ﬁ&%%ir S%E%EFV\@SBI khe
of the blank B olEratnboehERRn TWECes AT Bvek, ERel'kBaTob Ea0E: "R i
of Lhe imier ol i JEmEGUIRe; ﬁ“ypggef‘”“?ei“ﬁf’%*gtﬁv?@ (%@‘ﬂ@%é )
sl eeve 60 stilgl gﬂrti‘ﬁis boet fEhal oPppﬁféﬂ tge toppef k@sE@f@ (&9 drld.

As punch core 31 escends, the netal rawn further down over the radius

110b. ~ At the saiser&pﬁaryh%fd éﬁ.\ﬁéﬂ ecéQQ 3WhiwiLY SobéxE6me SYRROIYfeddify &

central portion bl ank The pressure of the periphery of
punch core. 31,vvalcluﬁqe_bﬁoanetbetﬂbmssmehe knock out piston 130 through

bore l1ll0a and lllc,'thereby forcing it downward within
its cylinder,  This provides a cushioning effect and
10 '9:00yé-G is set_against this-cﬁsbion._

At this point, thé blank'B has received the @on-_'
fiéurétion‘of-FIGURE'Slbf the drawings, which is essen-
tially its final configuration at this stage. in the

| overall manufacturlng process. _ o
. 15 With reference to FIGURE 7 of the draw1ngs, it will
be seen how an end panel of this type can thus be formed

without undue.th;nnlng of the metal,

\_ ' ‘Thus, the critical radius areas R-1, R-2, R¥3, R—4
| aﬂd R-5 are maintained at their de51red th1ckness and the
' 20 .base weight can be reduced. For example, common practice
has.been to allow about 0.002 inches for thinning in
~ these areas While the present method has been found
satisfactory With. an allowance of between 0.0004 and
0;0005 inches. When the largé numbers 6f pieces norﬁélly
25 prqéﬁced by tooling of this type are considered, this

reptesents a significant material savings.



acting on the bottom of the knock out piston 130 through bore Il Ca and

-~ thereby forcing it dowward within its cylinder. Thi s provi des a

yODj ng effect and 10 groove Gis set against this cushion. At this

the bl ank B has received the con- figuration of FIGURE 5 of the
witfgs, which i's essen- tially its final configuration at this stage in
the overal |l manufacturing process. 15-12- Wth reference to FI GURE 7 QB;
the drawings, it will be seen how an end panel of this type can thus be
formed wit hout urdifieex hthmipapedf itshé&bust Aprmeduandtire @iassHottatisus ar eas
R1, R2, R3, R4 and R5 are maintained at their desired_thickness and -
the 20 base 9RFghttatdn bher dnnesd. apdr atgdpl 81 idesmd? prRLti ¢ BES been to
al l ow about 0.002 ingches fQr thinning in_these areas while the present

met hod has b%%ﬁr?%ﬁﬁ% EE?FSFBEtBPﬁlﬁgPH oL nFLPPBRaAC &0t g BRSF 1910004 and

(ool ing 0f 14 st 908 ke CREruARaTast et Tinch BB, SRrkdafeimr e o
borh thed i if BAOCE Fort® FRIEssbd bl int bR Phrb Gk, o RhlRE O
posi tion of FLEUBECGAO 11t RETES! BACR! PHE BowafiCRONATE! 1dh the

finally for _
under fluid pressure transmitted from the passage 82 of

the'bottom plaﬁen through'the.paSSage 1llc of the die

core rihg riser 111 ahd through the passége_lldé of the

10 die core ring_ilo. - This réiSes the can end panel E to fhe
die line from which positibn it may be removed from the

- press and transferred to thé next station or to the neiﬁ
press fof_nfurther operatibqs' theredn such 'as, for
example, scoring the tear line and attaching the'rivét,

_ 15 etc.

During removal,_if the panéi E should st{ck to punch
core 31, actuation of air through passagé 34 will
dislodge it. Similarly, 'if the panel should resist ‘;J
fembva1  from dié core 100, actuation of air through

20 passages 102 and 11lb will dislodge it.

25

¥



5 end panel E i's rel eased by the punch core 31, the knock out piston 130
nmoves back upward toward the die line under fluid pressure transmtted.
from the passage 82 of the bottom platen through the passage |¥% P t he
die core ring riser 111 and through the passage 110a of the 10 e Lore
ring 110. This raises the can end panel B30 the die Iine fromwhich
posiziion it may be renoved fromthe press and transferred to the next
statt™on or to the next press for further operations thereon such as,
for exanple, 'scoring the tear line and attaching the rivet; 15 ‘etc. During
renoval , if the panel E should stick to punch core 31, actuation of air
t hrough passage Lh kgl {4+ o | gl R ' shoul d
resi st renoval f?gﬁéd?gb%%?§#?%gegﬁc?{éﬁ?%ﬁf§) eﬁg %ﬁﬁ%ﬁﬁﬁ#ggg %%g§?§8es 102 .
and-111b will di ghedgesy. wkbech hds sl APRdSAHigtidnS Hud %ﬁ&‘fggte @f.
application 8412230 (2141052) which has sim'lar description, but i?ferent
clains. 5 ' claims. - : : St



{

CLAIMS: 1.. . Apparatus for formng an end panel-ffeﬁ+a—bLank_QL;ﬂ§Lal for

use in a double acting press having - inner and out s|lides and a fixed

I owe aten, conprising: fluid actuated pressure‘“ﬂhgs" ’"MMﬂmLed 5 P
by t uter slide of the press and bqgng novabl e i genent

W th e netal; blanking nmeans to be carried by the outer slide df the '

press and the fixed | ower platen thereof; form ng neans to be carriéd bﬁ:;
the inner slide of the press for form ng the panel; die neans 10 to be
carried by tlogafMsed | ower platen for initially formng the chuck wall of
t he panel in cooperation with the said bl anki ng means; and cushi oni ng neans
to-be carried by the fixed lower. platen and resiliently supporting the
panel in the chuck wall area during final formation of the 15 chuck wall.
2. The appar at &3- of EPRRRRIUGhEPRI FOTRIRE cAR IR RRESTR PR el ude a

pi ston reCeig&d LN the'fiied Platen,in opposed rel ationship with said

form ng meanSl23KdofhBehrt SRTHEFRGIR| 3 PWRITACH I PTess having  Tpe
appar at us- of ; im.1 .or im2 ereiLn_said m n ns i nclude a punch
core carriedlgégfhgﬁﬁnﬁgggglg%ééggnénéafd %ﬁ%ﬁ?ﬁﬁﬁﬁéﬂéﬁ%ﬁqQﬂ ng a die core
ring carried ' 1, X al ep.. | od. el at | Q44
The appar at ugg)(glP §%§gln%.1?%2?(3%9@%?%9%&%%%{@@%iﬁ'?%fbu%%ﬁ&%g core

}‘ixed tf)sfai dyf kxedobiewsr sphates: oRE Sréée £ il wicvdird ftosai d fixed
ower platen in : o ' - : _
holding engagement with the metal; blanking means to be

carried by the outer slide of the press and the fixed ~
lower platen thereof; forming ﬁeans to be carried by the
inner slide of the.press for forming the panel; dié'meahs
10 to be carried by the fixed lower plafen for'initially _
-forming the chuck Wall of the panel in cooperation &ith the
said blanking means; and éushioning means to be carried
. by the fi#ed lower platen gnd resiliently'supporting the
| panel in the chuck wall area during finallformation 6f the
15 chuck wall.
2. The apparatus of Claim 1 whefein said dushioning \;f
means include a piston received in the fixed platen in
opposed relationship with said forming means; and the'piston
being fluid actuated.
20 - 3. The apparatus of Claim 1 or Claim 2 wherein said
forming means inclﬁdeua punch core cafried by the inner
'slide; and said die means comprising a die core rihg
cérried by said fixed platen in opposed relationship thereto.
4, The apparatus of Claim 1 wherein said die means

25 include a die core fixed to said fixed lower platen; and a

die core ring carried by said fixed lower platen in



encircling relationship with said die core; said cushioning nmeans being

di sposed between sai'd die core and-said die core ring. 5. The appar at us
of any of 'Clains 1 to 4 wherein 5 said form di e

i ncl ude- panel ‘renoval neans. 6. Appar atés fzﬁllﬂgjlmlmimmm @m
a bl ank of metal for use in a double acting press Raving®inners and

~slides and a fixed |lower platen, conprising: 10 - fluid actuated pressure
means to be carried by the outer slide of the press and being novable into

hol di ng engagem@hc%&".ﬂlhgergfiéion@hﬂ) Wﬂﬂ‘%me tRE Galyd ed by the

outer slide and a cut edgé on the fixed | ower platen thereof; forning means
to be carried bycuBaibANgE SLARE WéikPed ERSSed Dbetied ol @ 1N @ RN aind
die nmeans including a die core ring to be carried by the fixed | ower platen
for initially fosaidgdtiibecoheckimgl |- of the panel in cooperation with the
sai d bl anki ng means; and cushi oning nmeans to be carried by the fixed | ower-
pl at en and reS|I|entI§ suppthrei appatated phraly iof (Glaigsudk twald wheggin
during final formation of the chuck wall, the cushlonlng means i ncluding a
nmovabl e pre§%ureséﬂéeﬁerﬂ%géo@%ﬂn$naQﬁu§4¥9|¢&Frﬂﬁ%ﬁﬁ drisiudenipemedaremgval
core ring and in ogﬁgsed relation to said blanking nmenber for cooperation
with said blanki® hber 25 during a portion of its travel to-hold the

et a_" » and said b' ankyng megpss - LR 0% SPVARLS A NG it PAIET RELAPE b1ank

of metal for use in. a double acting press having inner

and outer slides and a fixed lower platen, comprising:

10 fluid actﬁated préssure meaﬁs,to_be carried by the outer |
slide of the press and being movabie into holding engagement
with the metal; a blanking membef'to be carried by the outer
slide and a cut édge on the fixed lower platen thereof;
forming meané to be carried by the inner slide of the press

:15 ‘for forming the panel; die méaﬁs including a die core ring
to be carried by the fixed lower platén for initially
fbrming the chuck wall of'the panel in_¢06peratioh.with
the said blanking means; and cushioning meaﬁs to be carried’
by the fixed lower platen and resiliently supporting the

20  panel in the chuck wall area during final formation of the
chuck wall, fhe-cushioning meahs including a movable _
pressure sleeve disposé4 in encircling relationship with
séid die core ring and in opposed relétion to said
blanking member for cooperation with said blanking member

. 95 during a portion of its travel to hold the metal, and
said blanking member being movable into the space between
said cut edge and said die core ring to engage a

peripheral edge portion of the metal during initial forming



b4 z

said cut edge and said die core r|ng to engage a perlpheral edge portion of

the=metal during initial form ng S—of—tht—chuck wall. 7.. .
Afpad@t us for forming an end panel from a bI antlally as i
hex et Wbef ore descri bed mnth reference lko the1 “ﬂ ngs. 5 10 15
of the chuck wall.
7. Apparatus'for forming an end panel fjom a
blank of metal substantially as hereinbefore described
with refefence to . the accompanying drawings.
5 |
o
10
15 i
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