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reduci ng Eltoartl ng neknd Pﬁf‘@l@ﬁes%"’-y Hgﬂucﬁ‘lecﬁ? oPf ondAhotRa éa 5y qhpree
inch in the gaysicecd xﬁé\&a}st@dsﬁtagneesabreawenﬂ.oammhend:hmadrtsavuEnga;mpl/es

e course of LGRS G olfflal Be gl od Al SBICIPAIR kb
desirabl e t o acforvedrmingretien edant i | dve f weastonioni Hawebms Uclr t Patent
pr0b1enE;are_CQ?T%E*yszQQﬂgégéﬁdUTQ?nPégéﬁtf&,@ﬁi?ﬁfﬁ?dBalocca U.S. Patent
15 4,054,228; Kraska U.S. Patent 4,093,102; Schultz U.S. Patent.
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Particularly in the beer and beverage industries where
, the contents are packaged under pressure, certain contours,
20 commonly known as the chuckwall, are formed in these end
‘panels to impart the strength necessary for them to with-
stand these internal pressures. It is of major importance
in forming these end panels to control the thickness of the
metal during the forming operation while providing adequate

K/  . 25 strength in the critical chuckwall area of the panel.

In this industry, there is also constant stress on
reducihg-starting metal thickness. Reduction of one thou-
sandth of an inch in the gauge of the starting metal can
produce phenomenal savings over the course of a production

30 year in view of the tremendous quantities of these pieces
produced. _ _ .

Nevertheless, while it is, of course, desirable to

achieve this metal reduction for economic reasons, certain

_ problems are commonly encountered when this is attempted.
35 Specifically, as noted, these end panels are contoured
~and have what is usually called a chuckwall formed in them.
These chuckwalls are essentially annular and include verti-
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Specifically, as noted, these end panel s are contoured and fave

ual l'y called a chuckwal | for.med in then1 * These chuckﬁhyls
ially annular and include verti.- ©-2- cal matl surfaces whi‘ch
extend downwardly from adj acent t he perlpheral edge of the panel and then
o the main body portion o+ he panel with the walls being joined
at the bottomby a radiused area. |In essence, it can be said that 5 t he
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i's probl em have been, made I n_variQus way prinarily “by producing
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successi ve thleatdiiiiic1d) dhe pbethesGtredd cweated byngrawihg thHeghd€alr aw
very thin, hard nmetal, can result~

%P&%g%'ﬁﬂﬂﬁﬁ r]é%éa?s?§m$%?} ‘that if this could be accom

The obvious solution to the problem created in the
forming of such a tight radius is to start with thicker
material so that, when the panel is thinned during forﬁing,
sufficient thickness remains in the finished product.
Unfortunately, this defeats the object of achieving economy
by reducing starting thickness and also results in too much
or unnecessary thickness in some other areas where it is not
needed. ' .

Attempts to resolve this problem have been made in
various ways, primarily by-producing'the-end panel in a

forming and reforming operation normally accomplished in

successive stations in the press so as to avoid a sing;e

drastic draw over a sharp radius. -Such a draw, with Very |

" thin, hard metal, can result in metal failure.
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Therefore, it is felt that if this could be accom-
plished in a single station with a single hit or draw,
considerable savings can be accomplished in the manufac-

- turing operation while providing the desired stability and

strength in. the chuckwall area and achieving only the de-
sired reduction in the thickness of the starting material.

- It has  been found that considerable reduction in
material starting'gauge without detracting from the ‘strength
of the finished product can be achieved by  essentially
drawing an overlength chuckwall with an oversized radius and
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plished in a single station with a single hit or draw, considerable savings
can gﬁsacconpllshed in the manufac; 30. turing operation while providing
ired stabiFity and strength i.n the chuckwall area and achi eving only
e de- sired reduction in the thickness of the starting material. It has
beea found that considerable reduction Fn3material starting gauge w thout
detracting fromthe strength 35 of the finished product can be achieved
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character above-described becomes the principal object of

this invention with other objects thereof becoming more

15  apparent upon the reading of the following brief specifica-

i tion considered and intefpreted in view of the accompanying
drawings.

~ ,OF_THE DRAWINGS: :
20 FIGURE 1 is an elevat10nal assembly view partially in
' section showing the apparatus at the end of the first step.
FIGURE 2 is a view similar to FIGURE 1 showing the
apparatus at the final step of the operation.
FIGURE 3 is a schematic view showing the position of
\/ _”533 ‘the relevant components of the tooling prior to blanking.
' .. FIGURE 4 is a schematic view showing the relevant
cqmponénts of the tooling following blanking and drawing of
a reverse end piece.
PR 'PIGURE 5 is a schematic view of the pertinent compo-
:l3°_ nents. of the tooling showing their position following in-
vérting of the cup and forming of the wide radius.
'_'FIGURE 6 is a schematic view showing the relevant
componéhts of the tooling following shortening of the chuck-
 wall and tightening of the radius.
35  FIGURE 7 is a timing diagram.
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t he end panel . One exanple woul d _be wherein the
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impart the desired preliminary configuration to the end \_J

panel, as will be described more fully below.

To that ‘end, it will be noted that the punch core 12
tapers to an annular nose 13 which has a rather large raaius
relative to the final radius to be formed in the chuckwall
area of the end panel. One example would be wherein the

0. qﬁm)

radius on the annular nose 13 is on the order of .030 1nche§‘
while the end product has a desired chuckwall radius of
.020.(0.051em) :

' Carried by the outer slide holder' 20 is an upper £luid
actuated piston 21 and an upper presSufe sleeve 22 which is
disposed beneath and acted on by the’ plston 21 for holdlng
purposes as will be descrlbed. ' '

Also carried by the outer slide holder 20 is a punch
shell 23 which is held in place by the punch shell clamp 24
and suitable screws 24a and which is disposed in concentrzc
relatxonship with punch core 12. '

- Carried on fixed base 30, which is disposed opposide
slide holders 10 and 20, is a cut-edge 31 which is held on
the cut edge retainer 32 by one or more screws 32a.

Also received in the base 30 is a fixed die core pad 33
and a concentric knockout piston 34. This knockout piston
34 is actuated by suitable fluid pressure through'the bore

34a and functions to return the finished product to the die

line.
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C0.0?Qicn) radius on the annul ar’ nose 13 is on the order of .030 inches(
mhirg;%he end prooduét has a desired chuckwal | radius of 20 .020. ( 0.051cm
)~SatTi ed by the outer slide hotder .20 is an upper fluid actuated piston 21
and an upper pressure sleeve 22 which is di sposed beneath and acted on by

t he :pi ston 21 for hol di ng purposes as w3 be ‘descri bed. 25 Al so
carried by the outer slide holder 20, is a punch shell 23 which.,is held in
place by the punch shifP cFagpivadanins FeRGEREELFenEeIALIQREDIRI cHith and
di sposed i n consgthéacdr ofathenknorkuuth pigiedn cBaecand. ther dikd ovre fpa@d33

it -edge 31 whith Ps ROSF CRCPABUES, THRRYY ors MTEURARY BOBI8: oravited
32a. Also receiﬁk@idnp;hesbase 30 is a fixed die core pad 33 and a
b fLh e sechb i idne RABEkGHACY, S18ayds 32 gl ke horout
the finished proteRYetd¢tarddfenprpsric therewiddeile® ihieFREMtFIRT 36.
TP L1 srheatectdser el ow il st U a0 decscpoacs
e b & VB SONLere B 6 SPbahFee PR eRYeRl hEBkEnE dhlne 20
slegve'34 and ceocehati ehehdieviddre < ingli 26 cbsembivab 186 wilikdirdiaser20r ang
atacked pr onst SRR ERqaRY B N Pt  tHEl M Sabk" sl 48R ks 10
base 30 and 10 andoRsd and away fromthe inner and outer slide holders 10
and 20.- “Turning to FIGURES 3 through 6 for a description of the
— operation of the imprdved apparatus, it will be seen that in
. - FIGURE 3 the punch shell 23 has been advanced by movement of
'_ 15 outer slide holder 20 to trap the material M against the top
" of the lower pressure sleeve 35. The upper pressure sleeve
22 and'théipunch 12 are elevafed_at this_point and the top of
the die core ring 36 is disposed beneath the bottom surface
- of the material M. - | '
200 Fu:ﬁher downward_movemeht of the inner and outer slide
- " holders 10 and 20 will move the tooling components from the
position of FIGURE 3 to that of FIGURE 4. At that time the
.punch shell 23 will havé blanked the material M against the
~ cut edge 31 and will have forced the lower pressure sleeve
gj ;.23 35 down by overcoming Ehe fluid pressure which normally
-~ supports it. At the same time, the periphery of the blank
'_will héée_beén wiped around the radius 36a of the die core
fing 36'sé'a$ to form the metal into the shape of an inverted
cup still designated by the letter M. . '
.30 Also, at this time, the upper pressure sleeve 22 will
B  have advaﬁééa so as to trap an inboard_érea of the material
M againét the top of the die core ring 36 and the punch 12
will have just come into contact with the top surface of the
. métefiai M. | . B .
:.35”_' . Further downward movement of the slide holders 10 and
o 20 will move the tooling from the position of FIGURE 4 to
the position of FIGURE 5. At this time, it will be noted
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tooling components’ from the pos1t1.on of FIGURE 5 to the

position of FIGURE 6. - In that regard,_lt w1ll be noted that

the upper pressure sleeve 22 will continue 1ts downward
movement having bottomed piston 21 agalnst the flxed struc-
ture of the outer slide holder 20 and thzs contlnued down-
ward movement w111 overcome the fIUld supporting the die
core ring 36 so that 1t to w111 move downward as indicated
by the arrows in FIGURE 6.-

At the same time, ‘the punch 12 w111 have 11fted off and
be out of engagement wuth the material M. However, the
downward movement of the pressure sleeve 22 and ‘die core
ring 36 will push some of the material from the chuckwall
area CW down into the space X between ‘the 1nner periphery of

‘the die core ring 36 and the outer perxphery of the d1e core

33 so as to shorten the 1ength of the chuckwall and “tighten

_the radius R.

‘30
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Activation of knockout sleeve 34 wlll then raise ‘the
finished product to the d1e line upon retractlon of slides
10 and 20. '

As prevxously noted, in one example, whereln the annu-
lar, nose 13 forms an initial radius R in the ‘order of 030
1ne%es[ t?e movement from the p051tion of the components
from FIGURE 5 to FégURE w111 reduce that rad1us to ap-
proximately .020 inchesjwhzch is, in this example, 1ts final

§
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, Will pe re-inverted by pulling the material over the top of die core ring
36 so~as to form achuckwal | portion CWand a center bottom portion CD
mér_conne_ct ed-by a radiused area R. It will be noted that this radi used
area Ris formed by 10 the annul ar ngsg 13 on the punch 12 and, as
previ ously noted, the radius on the annul'ar nose 13 is oversized with
regard to the | hi,s, t G f, the
press wl | m)véejg Jh%g@o i’lqr?leg sgzlonponenﬂ rol% t%gg%%égﬁ%gﬁdo?b Ig‘}ﬁ%%’g{lot{’ﬁe
15 position mét#Fl QURE f then thkwaa]ghraireatCW\nd¢wmethlmwhthhe rh@wppér
pressure sl eey, i d \ v oLt

Er &k Jr#tt%’@é é‘é‘@uaiigr PX‘?!‘F}% tH8 EQ’EE?: gi hﬂﬁg*& b ﬁngly

pi ston 21 against the_fixed struc- t e outer s

this continuecrabipsedat@odoventht afifactovetb8mdatar kaki 4ss&mmly nguided
die 20 ®re ingd @ﬁesgegbgédl hrba will nove downward as i ndi cat ed by the
arrows in FIGURE 6.-, At the chl ellfted

and be out of engag%lf‘r%nlre\ﬁ ”%’Tqé}f E/?Q ts%’ FAnTRPG Rvb11
nmovenent . of thext.inmtu.lma@d:epuebm matlaildtlmnmmgzslncetheaﬁemu ipusaver
sonme of the t ugk ar, down into the space X

bet ween' t he |mralltn%£r gtrl p ‘g}rlygg ?hé glﬂglr orr(;%%rllgr% 36 and the outer periphery -
of the die core 33 so as to shorten the length of the chuckwall and tighten
the radiypg R 30 Activation of knockout sleeve 34 will then raise
the finished product to the die line upon retraction of slides 10 and 20.
As previously noted, in one exanple, wherein the annu- lar, nose 3 forns
an initial radius Rin the. order of .030 35 i nches (0. 076 cm, the
nokepent fromthe position of the corrponents fromFIGURE 5 to FIGURE 6 will
‘reduce that radius to ap- proxi rrately 020 |nches (0.054 cmwhich is, in
this exanple, its final _
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-7- desired dimension. This is acconplished by pushing the petal outyof

t he chuckwal | area CWdown through the-radi-used area R Wi thout act uall§/}g{_
drawi ng the material about a sharply radi'used 'tool . In effect, the .°
material is sinply guided 5 into the desired area. The result is a tight
radi us and a strong chuckwal | w thout unacceptable netal thinning since the
nmetal is never really drawn about a sharp radius. 10 15 20 25 30 35 8
CLAIMS 1. A nethod of forming a cont ai_ner end pi ece froma sheet of

materi al at e tation in a press ha\9| ng a fixed base and a novabl e pl aten
conpri sing eps of: form ng an inverted cup by w ping a peripheral
edge portiqn over di, e re.ri ng carried .the.fixed,base, inverting the
cup. by adaancﬁl ‘%h %&05‘8% g:inop?aéaerbgnq?ﬁ)ée%(;gm 8 sheet Bﬁ %ﬁr‘?lofhgﬂﬁ
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force txﬁwdv!e ehi a0 R ARy ANflEy edar%hadmea EfRal eo&mrér%a infdroriuceda Bl

area and sai d radi used ar i ece. a
fluidy§ area; and: tranipg g %\rﬁar&sépraé chFa @apaeqeéwwgﬁhmw%ﬁwgﬁﬂvﬁ? on
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ri ng-and
base on said flange area to shorten said chuckwall area and reduce said radiused arca -

while holding the workpiece against a fluidly supported die core ring and supporting
said central bottom portion on said fixed die core.

2. The method of Claim 1 wherein said die core is carried by the fixed base
concentrically with respect to said die core ring and spaced radially inwardly there-
from; material from said chuckwall area being forced into the space therebetween as
said chuckwall is shortened and said radiused area is reduced.

3. A method of forming a container end piece at a single station in a press
having a fixed base and a movable platen, comprising the steps of: - blanking a work
piece; holding said work piece between a pressure sleeve carried by the movable platen
and a fluidly supported die core ring carried:by the base; forming said work piece into
an inverted cup over said die core ring by advancing a punch shell carried by the \_y
movable platen toward the base; advancing a punch with a radiused annular nose and
carried by the movable platen radially inwardly -of the punch shell to reverse said
inverted cup and form an end piece having a chuckwall joined to a central bottom
portion by an enlarged radiused portion with said central bottom portion supported on
a die core fixed to the base with said chuckwall being formed between complemental
surfaces of said punch and said die core ring; shortening said sidewall and reducing the
radius of said enlarged radiused portion by advancing the pressure sleeve further while
holding the work piece against said die core ring and supporting said central bottom
portion on said fixed die core.

4. Apparatus for forming a container end piece from a sheet of material at a
single station in a press having a fixed base and a movable platen, comprising: a dic

oo €L M5 %




*from material fromsaid chuckwal |l area being forced into the space
‘therebet ween as said chuckwal |l is. shortened and said radiused area is
JLeducted. 3. A nethod of form g a.container end piece at a single station
“in.a press having a fixed base and a novabl e platen, conprising. the steps
of :" bl anki ng a work piece; holding said work piece between a pressure

sl eeve carried by the novable platen &hd a fluidly supported die core ring

carried by the base; formng said work piece into.an inverted cup over said
die core PTegingy faidin supperiad mdbe Sixed| bassi @ punely sheld easkied iy Phameevable
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platen,. conprising;. . | e a core, ring fluidly su rt on
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central bottom area and a chuckwall interconnecting them said punch core
havi ng a radiused.nosc arca eby,a.radi used.area qf a.given di Sj | s
formed betwech soHF anuiedsh o Climla Sufetdn B 198 FesfiopRetng i, HeTEIEh Hhes-
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spaced ra romsald dié core ring and supporting said
central bottom portion; nmeans carried by thc novable platen for exerting

pressure on sqid g nff Rt @Ccdihihcf lndkpRLE fAsiRca Wtk Spibee nedi siagr
area into_the space between said ﬂl G . . dlides movable
station 1n a double acling press having a fixed base and inner and outer s
toward and away from the base, comprising:. a die core fixed to the basc; a dic core
ring fluidly supported on the base in concentric, spaced relationship with said die core;
a lower pressurc sleeve fluidly supported on the base in concentric rclationship with
-said die corc ring; a punch core carricd by the inner slide in opposed relationship with
said die core and having a radius imparting distal end; an upper pressurc slecve carricd
by the outer slide in opposed rclationship with said die core ring; a punch shell carried
by the outer slide in opposed relationship with said lower pressure sleeve; said upper
pressure sleeve being movable toward the base to hold the work picee against said dic
core ring; said punch shell being movable toward the basc to form an inverted cup by
bending the periphery of the work picce about said die core ring; said punch core
being movable toward the base to reverse said inverted cup and form a chuckwall and
a radiused area betwecen the chuckwall and bottom thereof; said upper pressure slceve
being further movable toward the base by movement of the outer slide to overcome the
pressure supporting said die core ring and forcing metal from the chuckwall into the
area between said die corc and said die core ring; whereby the sidewall is shortened

and the radius of the radiused area is reduced.
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core ring and said die core to shorten said chuckwall and reduce said ,
radius. 5. The apparatus of Claim4 wherein said | ast neniioned neans T
include a prcs- sure sleeve carried by the novable platen - in opposed
relationship with said die corc ring and novabl e toward the fixed base.” 6.
Apparatus for forming a container end piece froma work piece at a single
station in a double acting press havhng a fixed base and inner and outer
slides nmovabl e toward and away from Re base, conprising: a die core fi.xed

to the base;7.a dAeaméthod of 'ﬂ&:ﬁlhglzi“cbn&iiﬁé}oéh@dpxe& hfin DASR étnof'ﬂﬁi@ﬂ [ El?h-
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a punch core carried by the inner slide in opposed rel ationship with said

di e core andy hav4 It t n_u ssyre
carried by t %1 h a@’élﬁ)ﬁho osléd(]g?g'fzgte% 'ﬁcf)fgﬁ h‘Péﬁ%‘ 8&“‘5‘6‘?‘%‘5 ‘lﬁhg,
a punch ‘é‘l*l'éllqu)’cﬁrhql’é'@bbgpf@|dICECYdlﬂdeNllh relgecrios lopbaaetmmmhmng)dlsﬂwm;,w th said
| ower pressure slceve;. said uppcr pressure sleeve being novable toward the
base to hold the work piece against said.die core ring; said punch shel
bei ng novabl e toward the base to forman inverted cup by bending the

peri phery of the work piece about said die core ring; said punch core being
novabl e toward the base to.-reverse said inverted cup and form a chuckwal |
~and a radi used area between the chuckwall and bottom.thereof; said upper
pressure sl eeve being further npvable toward the base by novenent of the
outer-slide to, overcone the .pressure supporting sai'd die core ring and

forcing netal fromthe chuckwal | into the area between said die core and o
said die core ring; whereby the sidewall is shortened and the radius of the
radi used area is reduced.: 10. 7. A method of formi ng a container end

pi ece froma sheet of matcrial sub- stantially as herei nbefore described
with refercnce to the acconpanying drawings. 8. Apparatus for forming a
contai ner end pi-ece froma sheet of material sub- stantially as
~hereinbefore described with refcrence to the acconpanyi ng draw ngs.

[T



