FORM NG END PANELS FOR TWO- Pl ECE CANS | N DOUBLE ACTI NG P S 123?
invention relates, in general, to formng end panels for t | OS 9\_
cantai ners froma.blank.of nmetal and 5 rel §tes, in particular, to forning
such end panels in double acting presses enploying a cushioned reverse W
concept- to set the chuck wall. End panels for two-piece or, for that @2;3
mat tier; “for three-piece net al.ner i nown-J.a t art. 104

is of“tritical inportance i ?‘E&%nﬁéﬁé or=Ter: fL '_.}‘-&: OFKS@ 5& -
thickness. Wth regard to . | (S 04100 010 S SO i ous

radi used areas, it is inpor- tant to avoid thinni né of the'tal in formng
these areas to avoid weakening of the piece. In conventional 15
processes, it is.thoughtThis bmverdtcisararselatepnpimsgerefak, t bosfoamingl end
t hi nni ng phenomena by using nmetal with sufficient base weight so that the
fini shed product wipaneks |forhive-piececeontainersdirom a plankf efemetal and
met hod whi ch enahl es the base wei ght of the netal to be reduced 20 w } hout
di ni ni shing t he %f F&}AtESresin oPAFdCHlALN ivdfRFMIRg q8UFRend pPRRels ipn
regard to pull tab cans such .as are used prinmarily w th beverages, the_tear
line must be held GPURNE) GEiNG Presess, sMpIOFiA0 AnErERiPREd; REVRERS) draw
t hickness of the p | i f.ev reater .25 Laportance and control of this
di mensi on during t%g) &p% %é) (;espeg:r:a For?thﬁlgkvg’la?/‘q}?nportant. D

End panels' for two-piece or, for that matter, for

U - three-piece metal containers_- aie'well knoﬁn‘ in the art..
10 It is of critical importance in forming thes_e panels to
_c_:on'tzol_' metél thickness. With regard to all types of end
panels, which have varim_ls. radiused areas, it is :‘._mpo_rf
tant to avoid thinhing of the metal in forming these
areas .to avoid wéak’ening of the piece. In conventional
15 pfoc’esses, it is tho_ugfxt to be necessary to compensate
for this natur'31 thinning phenomena by using metal with
sufficient base wéi”ght so that the finished préduct will
still have_sufficient strength. Therefore, a method
which enables the base wéight of the metal to be reduced
20 withc;ut diminishing the effectiveness of the final
product is desirable. Als_o, with regard to pull tab cans
such as are uéed primarily with beverages, the tear line
must be held to _very prec_isé tolerances a-nd, therefore,
the metal thickness of. the panel is of even greater

25 importance and control of this dimension during the

forming operation is very important.



-2- AL hi gh speeds, the shut height of presses nornmally. enployed for
formng end panels of this type will change and this height can also af f ect
met al/ Thickness. It.is, therefore, inportant to be able to, control that

shut 5/ j)ght, which assists in controlling. netal thlckness In any event,
the re QL yng product which is the subj ect of the apparatus and net hod of -
this appltcation, .is not, per new. ‘Q%WWNer - I's believed that the

~ nethod of manufactuyri uce ht and 10 withoyt red(®®
strength is. It haétbggﬁ f%%ﬁ ?haﬁ € (9f<ﬂﬁ%§§ﬁ§ Ggﬁmﬁi Xchleved
by providing rtain.upi qu ratlon I n ubl e acting
press so that gﬁﬁ%ggﬁ’at Eﬂ%l g?n% ’o’?gt%’é‘fﬁfi"g“sle &ftg&e \Vélla EE'RPFSI led .

and 15 thi nnbag. of b e lEhel chit 41\ ¥ mtétsa{ iAYkagd ar ggs gan be

effectively con I mpor ance, as not dve, to

control the nghaketBteknagpottdnt! ¢ bel igyes wafcdﬂerulz R0 Qhukhe

tooling to be described, in a double acting press, ena Ie that 20

object to be aehgnuedwhiERRLssmts:dﬂs ébﬁﬂﬂdﬂl@@eﬁﬁt%fi Ehickneashol d down
which will hold the netal against the bottomlaten of the press while a

~punch, carried by Iheanyt everstp othe heepubsing 2prodestendsidho bs atket he
netal against the cut edge. It has al so been found that the tooling
advanta- subject of the apparatus and method of this application,
is not, per se, new. However, it is believed that the
'method'oflﬁanufac;ﬁring tt with reduced base weight and &;}“_
10 without reduced strength is.
It has_beeh found that the above noted objects can
be achieved by providing certain unique tooling capable
' of operation in a double acting ptess so that the shut
height of the press-can'be effectively'eontfolled and
15 thinning of the metal in the'chdck wall or radiused areas
can be effectively controlled. It is 0£.critical impor-
tance, as noted above, to control the metal thickness and
it is believed that utilizatiOn of the tooling to be
deséribed;'in a double acting press, will enable that. N~

20 object to be achieved. o ' .

includes a fluid operated pressure hold fgzg/wthE(;ZZI

" 'hold the metal against the biffgg/plafén of the press

while a punch} carried by “outer ram of the press,

25 descends to blank metal against the cut edge..

also been found that the tooling advanta-



.

[brr] 2a Accordingly, the invention provides a nethod of form ng an end
panel for a two-piece container froma netal blank in a double acting press
conpri;{hg'the steps of engaging the bl ank under fluid pressure; bl anking
the 5 ‘panel against a cut edge; wiping the panel against a fixed “"bpre
ring toinitially forma chuck wall; finagly setting the ChUCk\M€j§E§?
drawi ng the panel over the radius of the die core ring against a urdly
supbdrted pi ston, and renoving the forned end panel from 10 the press.

-3- In effect, this fluid supported cushioning neans permts an effective
reverse draw to be achieved so that the critical groove area adjacent the
chuck wall can be fornmed w thout unneces- sarily thinning the netal.
Effectively, a -slighAcqardinghmcehe jigimendtlophprenddes ensetbodvaf d
stroke of the punch is achieved and this, conb%a;p Wi th mﬁging of theegqtal
about the radi usIOFming 2 20 RAGS, £, & TROrBILSE £ORTRLRRT ETPR2 -

critical radius Bfagf EEréﬁﬁkﬁﬂfé“QétfHE’press comprising the steps of

engaging the blﬁnk under fluid pressure; Blanking_the

5 panel against a cut edge; wiping the panel ggainst a.
fixed die.cofe ring to initially form a chuck wail;
finallyrsetting the chuck wall by d:awing'the pgnel
:ovér_the radius of the die core ring against a fluidly
supported piSton} ahd removing the formed end panel from |

10 the press.



“unnecessary thinning of the metal in the critical area. 15

- Accaordingly,

a nmethod of form ng an end panel becones the pri:nci pal object

<

of 4his invention with other objects thereof becom ng nore apparent upon a ,

readi ng
vi ew of
el evati
positio

he foll ow ng specification considered and interpreted 20 in
acconpanyi ng drawi ngs. OF THE_.DRAWNGS: FIGURE 1 is an
view, partially in 25 section, illustrating the relative gt
t he apparatus prior to operation. ~4- FIGRE 2 is a view™
simlar to FIGURE 1 showing the relative positions aof the conponents of the

apparatus followi ng blanking. FIGURE 3 is a viewsinmilar to FIGURE 1
showing the 5 relative positions of the elenents of the apparatus
following wiping. FIGURE 4 is a viewsimlar to FIGURE 1, show ng the

relative positions of the conponents of the apparatus after initial

form ng

of the end panel. 10 FIGURE 5 is a viewsimlar to FIGJRE 1 show ng

the relative

positions..of ‘the elenents of the apparatus follow ng

final formng of the end panel. FIGURE 6 is a i ewffient,ar thd skl GUREd1

showi ng the relative

10

15

20

25

gositrons,of the el enents of the_apparatus
supported cushioning means permits an effective reverse

draw to be achieved so that the critical groove area

adjacenﬁ the chuck wall can be forméd_withoﬁt unneces-

sarily thinning the metal, Effectively, a -slight

‘"bounce™ right at the. end of the downwatd.stroke_of the

punch is achieved and this, combined with wipihg of the

metal about the radius of the die core ring just referred
to, permits the critical radius to be formed without any

unnecessary thinning of the metal in the critical area.

Accordingly, a method of forming an end panel

becomes the principal“object of this invention with other
objects thereof becoming more apparent upon a reading of
the following specification considered and interpreted

in view of the accompanying drawings.
OF_THE DRAWINGS:

. : ’ v
FIGURE 1 1is an elevational view, partially in
section, illustrating the relative positions of the

apparatus prior to operation.



15 fol | owi ng ret

formed end panel*

showing the crit
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FIGURE 4 is a view similar to FIGURE 1,showing the

'relative positions Of the components of the apparatus

after initial forming of the end panel,

FIGURE 5 is a view similar to FIGURE 1 showing the
relative -pdSitidns. of'_the elements of the apparatus
follcwing ‘final forming of the end panel.

FIGURE 6 is a view similar to FIGURE 1 show1ng the
relative positions of the elements of the apparatus
following retraction of the upper platen and prior to
removal of the formed end panei frem the press,

FIGURE 7 is an enlarged sectional view show1ng the

cr1t1ca1 radius areas of the end panel.

- DESCRIPTION OF THE PREFERRED EMBODIMENT

Referring first to FIGURE 1 of the drawings, it will
'be-understood, as noted above, that the toolihg which is
the subject of this particular application would be used
in ‘a double acting press. No great detail has. been

Lllustrated and descrlbed hereln in connectlon w1th the

"working of a double action press except to point out that



15 -through ¢
inner slide 1
openiny
dr aw d

carri ey ere

screws 30a.
31. The punc

should also b
bore 30b whic
in turn,.in f
punch core 31
a bore IOa in
pressure (not
removal of th
operation of

entral opening 20a for receipt of the tooling carried by
0 so that that tooling may reciprocate freely w thin the
as will be described. Still referring to FIGURE 1 of. t he

the

20 referring primarily to the inner slide 10 and the tooling
by, it will be noted that a punch center post 30 is nounted on
t he bottom edge of the inner slide 10 amff secured thereto by a plurality o

The punch center post 30 is elongate with its proxi mal end 25
secured to sl the pgess jincludesednaed iand diudssl sdidesamhjichgopepateh core.
h core 31 is adjust- ably secured to the distal end of the

punch cent er E)BQ?PQBd%?tﬁféaE%rﬁﬁﬂ!m maéaéﬁﬂlgpﬁe‘b% erclePpepisg and 5. |t
e.noted that th unck center post 30 has a through ce tral

FLPSing i Y EOF AT Qi cHRS oRERE I'i eP%recﬁﬁdary Ber & ichis,

sUhipf °BF Hreda donlian £ foBele (b8 s, 'i‘?%%%miécgﬁlin

the

W th

khBéni 2B°ERSbe Hhad Sy UEMASAISUOLR BOUIAS Qe Alshal BT

I's arrangenent 1s for purposes of asslsting

Bef istlenheth ertlagway! vasd t lmatdid | $10@s, 347, dGRLERA ANdo
t he passage 34 1n the punch core

discloses the capablllty of adjustably controlllng the

timing and movement of the slides by an ad]ustable shut

‘height.

10

Referring still then to FIGURE 1 for a description

- of the relevant components of the apparatus, it will be

noted that the upper'platen of the press carries an inner

. 8lide 10 and an outer slide 20 wﬁich are reciprocal with

15

20

25

respect to lower . platen 80. The outer slide 20 has a

through central opening 20a for receipt of the tooling

carried by~the inner slide 10 so that that tooling may"

reciprbeate freely within the opening 20a, as will be
described;

Still referring to FIGURE 1 of the drawings and
referring primarily to the inner.slide 10 and the tooling
carried thereby, it will be noted that a punch center
post 30 is mounted on the bottom edge of the inner sllde
10 and secured thereto by a plurallty of screws 30a. The

punch center post 30 is elongate with its proximal end

secured to slide 10 as just noted and its distal end

carrying a punch core 31. The punch core 31 is adjust~
ably secured to the distal end of the punch center post

30 by means of the threaded .sleeve assembly 32.



L

31 can be seen in Bulso U S. Patent 4,343,173. Suffice it to say here that

air may be_introduced-to dislodge the finally forned panel shoul d AT stick
t o, t he pufich core 31. 15 - The apparatus just disclosed, g ey
the punch center post 30 and the punch core 31, are, as noted, réd to
the knner slide 10 and nove in conjunction therewith as that slide noves
tomaﬁggand away fromthe bottom platen 80 oféthe press. 20 _ Still
refefing to FIGURE 1 and referring particu- larly to the-outer slide 20,

it will be noted that, I&s shqudddyalanthermated Hhatutthe gumh 2@ntess goste é '
central .opening 20a. Surrounding this o ening)ZOa I S an quer_cy[inder;40
wi thin which a sl &vehd® s thegnghdcentral 2bogecc3Rb syhishsdaur éa tfduwddeap
51 by screws 50a with tQF c%p 51,being, in turn, secured to the outer slide
20 itsel f by screfOmguR °at-9?—wAFQoarﬁﬁﬁﬁ%éﬁFXMQQﬁQﬁ3@h§h6ﬁBe+scy49rﬁﬂﬁn'40,
which is formed by, t%‘i slieeve 50.and. the wal | s of, tgi opeﬁjan Zsoa of34t ri% '
outer slide 20, ard iP&F gﬂﬂmggiﬁﬁﬁﬁgﬂ' ﬁ& &5n8 Y @ sage.
respectively. +h ELUPLEa1a PR 21, 15, P | [ h t qr
slide 20 for c%m*rutrllllec_ %fsrlmvm&ggétﬁé'upg\??lagﬁi%laéeée4ég¥%€8€%egf7%t ‘rgg‘géctq'lnon
of fluid under preasiiie coRindnibB®ion with a bore 10a in the inner slide 10
| ‘which leads to a source of air under pressure (not
shown), This arrangement is for purposes of aséisting
N\ removal -of the finished end panel and the particular
‘10 design'and operation of the passage 34 in thé.punch core
- 31 can be seen in Bulso U.S. Patent 4,343,173, Suffice
it to say here that air may be introduced to dislodge the
finally formed panel should it stick to the.punch.coré
. | | | |
15 The apparatus just disclosed, namely the punch
center post 30 and the punch core 31, are, as noted,
secured to the inner slide 10 and move in conjunction
therewith as that slide moves toward and away from the
bottom platen 80 of the press. |
20 Still referring to FIGURE 1 and referring particu-
| larly to the outer slide 20, it will be noted that, as
already mentioned, the outer slide 20 does have a céntral
opening 20a. ' Surrounding this opening 20a is an upper
cylinder 40 within which a sleeve 50 is disposed. The
25 sleeve 50 is secured to a cap 51 by screws 50a'wi£h the

~cap 51 being, in turn, securéd to the outer slide 20

itself by screws 5la.



cylinder so that it may act upon the pistons 41 and 42, as will be
described. Radially directed passages 22,22 10 are al so.provi-ded for
reliey this fluid. The source of the fluid pressure for passage 21.is
not rated. Continuing with reference to FIGURE 1 of the -drawi ngs, it
wi || oted that a pressure sleeve 60 is also carried by the outer sllde
20. This pressure sleeve 15 is novabl e~Yelatively of the slide 20 and is-
acted upon by the stacked pistons 41,42 under fluid pressure t hr ough théﬂ’
passage 21 into tﬁ'elaqo[zelceaylednuethin tioetuppet iaid iz@exl 40 ,i wbichiess a punch
shell assenbly 70 which is nounted on the slide_by the retainer 71 which 20
is, in turn, med rprIté’Geslé-FegGr 8@sandathe wallspeficktheepeningcdffl@y 70 is -
dlsposed in surroundin concen-_tric relatlonshla with the pressure
g

sl eeve 60 as 9% EBBa eq‘rﬁﬂn‘#(ﬂﬁa 1288 e sh adpdgsecand |stagkad i ng to
FIGURE 1 of the draw ngs articular attention to the bottom
pl aten 80 of 1?’ﬁ‘geto[ﬂ’ses‘ig' ai"?n\%.% r%g% gégeﬁ'ﬁat this platen includes a

C B & e PR WA AN £y PRSI 1 i Ble /0
mounted on thg tZQWEBl:a&@dﬁn&@xé&ﬁ:r@Wlt‘?ﬂ%eggpg%kcéyﬁn@?kml@dfd@

overlying relationship with the 5 central recess and held onto the
platen by scrigig$ I@kroduction of f£luid under pressure into’ the

cylinder so that it may act upon the piston§'41 and 42,
- as will be described. Radially éirected.passages 22,22 'L)
10 are also provided for relief of this fluid. The source |
- of the fluid pressure for paséage 21 is_not illustrated.
Continuihg with reference to FIGURE 1 of the
drawings, it will be noted that a preésure_s1eeve 60 is
" also carried by the outer 31ide:20. This pressure sleeve
15 is movable relatively of the slidé 20 and is'actéd upon
by the stacked pistons 41,42 under fluid pressure through
- the passage 21 inEo'the upper_cylinder 40, |
Outer slide 20 also includes a punch shell Assembly
70 which is mounted on the siide by the retainer 71 which
20 is, in turn, held in place by screws 7la. This punch
shel;-assembly'70 is disposed in surrounding or concen~
tric relationship with the pressure sleeve 60 as is
.apparent from FIGURE 1 of:the~d:awings.
Still referring to FIGURE 1 of the drawings and
25 paying particular attention to'the.bottom platen 80 of
the press, it will be -noted that this platen includes a

central recess 8l. Fluid passages and air passages 82



Al so carried on the bottomplaten 80 and within the central recess 81 is a
die core 100. This di-e core 100 is fixed to and nounted on the bott \
pl.aten 80 by neans of a threaded sleeve 101 and has a through air pf f
10 passage 102 simlar to passage 34 of punch core 31 for purposes h

wi |l be described bel ow. Al so received on the bottomplaten 80 within the
recéSg 81 is a die core ring 110 which rest8=on a die core ring riser 111
whick‘is, in turn, secured to the bottom 15 platen by screws lla. The die
cofe ring riser 1andh8s ard wispapeenided | in abblet hbatier 80r fori pyrposes| so
has a fluid passage |] OCa for purposes which will-be described. A pressure
sl eeve 120 is al sBhigheW{dY be de3cHReSm pl at en beneath the cut edge 90

and within the recess gé. 20 Effggtivelé,“bhg 8resiuge sé eye 120 is
received within a cylifugP PERRESC pHRt FRCWAPFECE PLAESRBRsiS53 GRE ffigedi e
core ring and di eqg0 rLSear lyve | . knogk _out .
pi ston 1%0 S recglﬁyggilcht grsl é‘?‘i f@o%a 3’?{% é‘?iéapfc‘g{rxyr#%ﬁagﬁ%@v&{%lﬁlgg Eﬁe :
cylinder 25 ‘effegbh¥phY #&5d@d 81V ahliChe18%ntEdhe PlatBR By Ss&Uws 903g 110
and the outer wall of the die core 100. - -9- I'n use or operation of the
i nproved tooling, it walbkofaftid® &1FStHEbdttm iPlatedNBONARESwatBin the

assenbled to the position shown in FIGURE 1, which is the "open” position
- central recess 81 is a die core 100. This die core 100 is
fixed to and mounted on the bottom platen 80 by means of
\; - a-th:eaded sleeve 101 and has a through air blow off
10 passage 102 similar to passage 34 of punch_core 31 for
purposes which will be deécribed below. |
Alsotreceived-oﬁ the bottom platen 80 within the
recéss 8l is a die core ring 110 which rests on a die core
ring riser 111 which is, in turn, secured to'the_bottom
15 plateh by screws llla. The die core ring riser 111 has é
£luid passage 1llb and the die core ring 110 also has a
fluid passage 1ll0a for purposes which will be_described._'
- A pressure sleeve 120 is also received on the bottom
platenlbeneath thg cut edge.90 and within ﬁhe recess 81.
20 Effectively, the pressure sleeve 120 is received within a
cylinder formed by, the walls'of the recess 81 and the die
core ring and die core riser 110 and 111 respeétively.
| Pinally, a knock out piston 130 1is received
iﬁteriﬁrly 6f-the-die core ring 110 within a cylihder
25 effectively formed by the inner walls of the die core

ring 110 and the outer wall of the die core 100.



of the inner and outer slides 10 and 20.. The material 5 - from which the

end panel is to be fornmed, generally designated by the lL.etter M is then

- placefl {§ the press in the position shown in FIGURE 1 of the drawi ngs. The |
meang(fef feeding or l|oading the press are not illus- trated in-detai
si nce~4Uch devices are known to those of 10 ordinary skill in the art.

An exanpl e can be seen in Bulso U S. PaT®mt 3, 980, 297. Cl osing of the prpss
noves both the |nn& and outer slld éymiZO do to rd the bottom “w#
Re 'Gﬁég

platen 80 or from “ﬁ%s‘?fl‘?ﬁe’iﬁ 9 & PRV e 21t oLt Fé
f I h
15 [ 70
nit at If% e BRARR BE AT SR Aol ce%a%@ﬁsp?ﬁ% a%%z@ztﬁsé%”&%e e
- system aphdatedn shoddl Pl ryduRe!le PESRUIE SheOMEEEH %Aéﬁglo&{ essure
S |ntro- duc throug passage 21 I nto’upper cy |n

pressure fOfCSi the ShieteGnd Sudey 4 afvk 420 dona Qﬁd te% mdtdiidl
engage sl eeve 60 to nove it into holding engagenent with the material M

‘This serves t gcbal dvi fvth Mgher igld Mpduelngif peor th@n £okmble biaidd 41y
operation and during subsequent operations with the operative positi‘on 25

of the pressudesignated6Bybeéhagleeenri M, FlieURRen pflaickd dhawhegpresis ||
referring to FIGURE 2, novenent of the press brings the punch shel
assenbly 70 i dno t(hcnmstlt\mnh shiownnine AISURR d-nd:fasttteheirtav&_n'@is.end'hﬁ ‘the

punch shell assenbly 70 passes the die line, it will, in
- means for feeding or loading ‘the press are not illus-

trated in detail since such devices are known to those of i;j

10 ordinary skill in the art. An example can be seen in
Bulso U.S. Patent 3,980, 297; .

| Closxng of the press moves both the inner and outer
slides 10 and 20 down toward the bottom platen 80 or from
| '_ the position of FIGURE 1 to that of FIGURE 2. Contact is
15 first made with the material M by the .punch shell
| assembly 70 to initiate the blanking operation following
which the pressure sleeve system |is actuated. To
activate the pressure sleeve 60, fluid pressnre is intro-
duced through.passage-Zl into upper cylinder 40. This
20 pressure forces the stacked pistons 41 and 42 down and
they, in turn, engage sleeve 60 to move it into holding
engagement with the material M. This serves to hold the
material M during a portion of the blanking operation and
during subsequent'operatlons with the operative position

25 -Oof the pressure sleeve 60 being seen in FIGURE 2 of'ﬂrednmnngs .
Still referring to FIGURE 2, movement of the press hunngs the punch
sheLLassaﬂﬂy Wazntocxntmﬂ:wiﬂzthelmnzmlalldandau;thechstilemd
of the punch shell assembly 70 passes the die line, it will, in '



-10-- cooperation with cut edge 90, sever or blank the materi iRto two
pieces,.?nngf_which sray now be descri bed as the blank B and er my
be described as the scrap-.S. At -the sanme tinme, prelimnary ng of
blank B 5 around the radius 110b of the top of. die core ring 110 occurs.
Further downward novenent of the irner slide 10 wll cause the punch shel
assenbly 70 to w pe the peripheral edges of-1fne bl ank B about radius 110b
on t¥& projecting 10

end.of the die core ring 110, as shown .in El GURE 3 of
The O awi nos. 11 GPPPEEBEASneHLER G Sdh 707 FATSEHEE LAIK k. matessale
does not descend gny_fur r.gince t regi stance i e re.:riprg. 110
I's such that the §i§P§§sEg§ gﬁacﬁg'tgﬁﬁ ?g Eéggﬁugggo&ggcgﬁiﬁégfﬁégéﬁuﬁ 15
pressure fromthe S 2% h @ oGO I nag vl ugRo d e
core riser 111 an&agtiﬁﬁﬁg_ﬁtggé-# gtGF??Edhgng%rF;%%f?sgéeegn%hgufggg?
downwar d novement gQf pAEeStHee sanReVeikd), PeeliRinaper fokndfglGLcopinkien
its downward nove- 20 nent “punch core 31 passes the top of die core ring
110 or, in othgr weodad mhesaadieisoilighe df ntHeé neop dbhedtéuesreakling 130
thus forned on the blank B by virtue of the fact that punch shell assenbly
70 w pes the out bogecdredge of the blank B over the end of the fixed die
core ring 110 as 25 noted and as can be seen in FI GURE 4. Upon further
downwar d noverent (seeFRrEbRE dgwrwardamouerentsiofjéheoinner rskide 39 widl

wi 'l be noted that gres- : ) .
: . cause the punch shell assembly 70 to wipe the perlpheral

U ~ edges of the blank B about radius 110b on the projecting
o 10 end of the die core ring 110,'as shown in FIGURE 3 of the
| drawings. It will be noted at this point that the pres-
- sure sleeve 60 does not desdend any further sihce the
~resistance of the die éore':ing 110 is such that the
- pistons 41 and 42 tend to back up, overcoming the fluid
_15 éreséure from the passagé 21. Thus, die core ring 110.is
suppoxte& on die core riser 11l énd ét.this.stage that
fixed suppott willﬁprévent_furthet downward movement of -
preSsdfe sleeve 60. -

As the inner slide 10 continues its downward move-
20 ment punch core 31 passes_the_top of die core ring 110
or, in other words, passes bélow theftiﬁ line. The chuck
ﬁaLl C is thus formed on the blank B.Ey virtue of the fact
that punch shell assembly 70 wipes the outboard edge of
thé_blank B over the énd of the fixed die core ring 110 as

25 :noted and as can.be seen in FIGURE 4. |
Upon furﬁhét dowhward mpvement (see FIGURE S) of the

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



sure sleeve 60 still contacts the netal opposite the top of die core ring
110. As nch core 31 descends, the netal is drawn further down over the
i 110 At the same time the die core 100, which is fixed, supports
the 5 dengtal portion of blank B. The pressure of ‘the periphery .
gre 31 will overcone the pressure acting on the’ bott om of the
pi ston 130 through bore |1 Cajnd Illc, thereby forcing it
downward within its cylinder. This provides a cushioning effect and 1W
groove G is seireagdieevie B0 st¢ﬂ1$hcontaé\tstbhe metal  oppes iiarthd tas i
received the con- figuration of FIGURE 5 of ‘the drawi ngs, which is essen-
“tially its fiofaldiesondorrir aingnld0.t hids pungh i coxrdeldyvdesiclendanuftiet uri ng
_process. 15 Wth reference to FIGURE 7 of the drawings, it will be
seen how an @&¢tadais| dsawpnhfurther down ovier ber éaﬁéasmmbut Atnchhe

t hi nni ng of the rret al . the critical radius areas R-1, R 2, R 3, R4
and R-5 are iame Life gF alilél F°H§s:|"5@d ‘[’N'%lknb%sg « FHBRPHE Ehfei ght
can be re uce Far. ce h been to allo ut 0.002
i nches fo(r}’ rﬁ'r’frﬁd‘ |F\’%¥Eé§8 gg‘s)bn%\ﬁ'fe e pﬁi‘? nPLRECHDA hc\?,;\\é f ound
sati sf-actor I o] t wgen, 0 5 When -
the large nﬁ 2’ %?ygléefge ‘%?mé PS gg’ ]ﬁo%ugg%gggmé) F}Q (; |s type
are consi der%tﬂn@ ®n the bottom of the knock out p:.ston 130 through

bore 110a_and_111c, thereby forcing 1t downward within
its cylinder. This provides a cushioning effect and  ‘\w/

10 groove G is set against this cushion. ;

At this point, the'blank B'has:receiVéd‘thé con-
figuration of FIGURE 5 of the drawings, which is essen-
tiallyu its final configuratioh' at this stage in the
overall manufécturing étocess._ _

15 With :efereﬁce to PIGURE 7 of the drawings, it will_
be seen how an'end panel of this type can thus bé formed
‘without undue thinning of the metal.

- 'Thus, the critical radius areas R-1, R-2, R-3, R-4
and R-5 are maintained ét their deSired thickness and the

20 baée weight can'be.reduced.' For exémple, common"practice
‘has. been to allow about 0.002 inChés for thinning in
these areas while the present method has been found

satisfactory with an allowance of between 0.0004 and
0.0005 inche;, When the large numbers of.ﬁieces normally
25 produced by tooling of this type are considered, this

represents a significant material savings.
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represents a significant material savings. -12- After the panel is thus
fornmed and the press. .bottons out, both the inner and outer slides and
20 are retracted from the p05|t|on of FIGURE 5 to the position of
Once contact W th the finally formed can 5 end panel E is rel eageg
punch core 31, the knock out piston 130 noves back upward towar d 'tk
ling wmder fluid pressure transmtted fron1r%% passage 82 of the bottom

pla\eh t hrough t he pas IIIc of .t r h.
Phe passage [1Ga of "¢ ndCie® dite Baner 18 2ai8! Fotpe¥ id dne' b <K votieid
panel E to the digld “eben: Yhi chpp@s téﬁ’é‘ bhtd®Y PEid&drpd £ﬁ§mid“eare
press and transferred to e next station or .to the next press

further OperailC”Fétii&i@@nfréﬁcbheaﬁositﬁéneéﬁnﬁicunﬁcgrthtthpkﬁi&ibhne
and attaching the rivet, 15 etc. During renoval, if the panel E sShould
stick to punch -coref PIGURBCSat DngeOkontact wrthugihe peixsslly 84rmed! can
dislodge It. Simlarly, if the panel should resist removal fromdie

core 100, actUhilendcpaael Et hsongheaged pby stiye spunch acdre| Bb,withe knock
dislodge it. Reference is made to application No. 8529228/ divided out of
the present appli cu$ oﬁiﬁhenclleﬁom W%ﬁ)phﬁaku:ﬁpﬁéﬁdf drowarsa r#henddfp%mélmﬁn

a double acting press
under fluid pressure transmitted from the passage 82 of

the bottom platen through the passage lllc of the die
core ring riserilll and thrcugh'tbe paésage'llﬂa of_the
10 die core ring lld. This raises the can eﬁd panel E tc the
t_die line from whlch pos1t10n it may be removed from the
- press and transferred to the next statxon or to the. next-
press  for further operations- thereon ‘such as, for'
_example, scoring the tear line and attaching the rivet,
15 etc. | | |
| ' During reﬁoval, if the ganel'E should stick to punch
core 31, actuation of ;air through. passage 34 will
dislodge it. | Similarly, if the panel sﬁouid resist
_remcval from die core '100; actuation of ai;_ th:cugh '

20 passages 102 and 111b will dislodge it. -
| - | ' | (ueaead)
Reference is made to application No. 'sszszza[divided

out of the present application and claiming apparatus for

forming an end panel in a double acting press.
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25 13 CLAIMS: 1. A nmethod of formng an end panel for a two- piece 1
contai ner from alLbl ank in a double acting press—5 LUHprising the steps of .

‘engagi ng_the-bl ank ‘under fluid pressure; bl anﬁwglm ainst a cut 3
Y

edge; Rg t he panel against a fixed die.co I-ly forma
chuck finally settlng t he chuck 3l | mne sp anel over the
radi us o e die cor®e ring 10 " against a fIU|dIy supported pi ston; -ang
renoving The forned end panel fromthe press. 2. The nethod of daiml

- wherein said fluidly supported piston cushions the panel during the setting

15 of the chuck wall. 3. The nmethod of form ng an end panel for -two-
pi ece contain Qéonla bl ank of net al substantially as hereinbefore
descri bed mﬁt erence to the acconpanylng 20 dr awi ngs.

1.. A method of forming an end panel for a two-
plece container froﬁ a[ﬁlgtk in a double actlng press
5 compr151ng the steps of engaglng-the;blank under fluid
. pressﬁre;'bianking.the:panel.aéainst a cut edge; wiping
| ‘the panel against a fixed d1e core ring to 1n1t1a11y o
form a chuck wall; finally settlng the chuck wall by
drawing the panel over the radlus of_the die core rlng'
10 against a flﬁidly supported piston§ and_remo#ing the

formed end panel from the press.

2. The method of Claim 1 wherein said fluidly
supported piston cﬁshions the panel during:the'setting
15 of the chuck wg}l.
3. The method of forming an end panel for two- o
piece containers from a blank.of'metal substantially as
hereinbefore described with referehce to thé accompanying

20 drawingsf




