- - ' _ © 2158384 SHELL REFORM NG METHOD AND APPARAY
This inventionrelates, in general, to form ng container end panels
"shells" for closing the ends of two-piece con- 5 tainers and rela
particular, to an inproved nethod and" apparatus for formng a sharper
rxeius in the chuckwal | area 'so that thijnner stock can be enpl 0215\@35%
achi evi ng the sane or even i nproved end buckl e strength. The in 5
be used to "reform a paggggf [ QL =X (W %U%p 10 t he
chuckwal | radius or to c ey T ~otftat—et al st ock.
Met-al - containers or cans are well knomn in the art mnth 't hese containers
primarily being enployed for food and bever- ages but, of course, having
utility for other pOdiGhyedtidh reMakés, Cyﬁr§ﬁﬁéﬁb1.th© Haﬁhlﬁ@ﬂaﬁﬁtalner
containers of this general nature are of "t he ™t wo- pi ece" variety,"
conprising a Whd panedenbai NehebDsy fdndl clominipither eadd péntvoepidahatdn-
which is ultimately affixed to the open end of the can after the con- 20
tents haves beetaingyd iaac reBatksgoipopant scatar ¢dmman \ingrowedanethed ravh
fromflat nmetal stock to their final configura--tion. Various end panels
and convent i orappamatwsdfandoaapiag rasharper rhdiust dhntheg %%?P'ﬁéaﬁi’eeﬂfm%
many U.S. Patents, 25 such as, Khoury U.S. Patent _4, %gg 464, Gmrrarlri1 _
U S. Patent 4,35that: thippprestacky aan Hae ogRPAoged whileyachiewing Lhe

Patent 4,291, 567n’te Pc.galre'egeg ?mp?gég tend 2buék e5 st%:lesn%rthu SThe 1nvent10_n can

be used to "reform"™ a partially formed shell by tightening up
10 the chuckwall radies or to completely form the shell from
flat metal sﬁock. |
Metal containers or cans are well known in the art.with
these containers primarily being employed-for'fooa and bever=-
ages'but, of course, having;utility'for.other products  as
15 well. |
| - Currently; the most common containers of this general
nature are of the "two-piece” variety, comprising a unitary
container body and a container end panel or "shell”™ which is
s ' ultimately affixed to the open end of the can after the con-
20 tents have been supplied. Both coméonehts are commonly'drawn
and redrawn from flat metal stock to their'final'eonfigura-
tion.
Vafious end panels.and'conventidnal methods ahd appa-
ratueffor their forming can be ‘seen in many U.S. Patents,
25 such as, Khoury U.S. Patent:4,348,464; Guimarin U.S. Patent
| 4,345,696; Dalli et al U,S,.Patent'4,305,523; Murayama U.S.
Patent 4,291,567; Klein U.S. Patent 4,244,315; Elser U.S.



- Patent 4,215,795; Kelley et al U S. Patent 4,213,324; Kelley et al U.S.
Pat ept~4, 192, 244; LaCross U.S. Patent 4,183,445; Klein U S. Patent

$0; kraska U.S. Patent 4, 093 102, and Jordan U.S. Pat ent

37. This art is represen- ?atlve of various approaches to -
or Mgk AS 432!1%”%%' k@l&feypbe allt usBoUbELoRe NOf 815 [ 98, a1 7
tents of containers thus formed are often packed under pres sure. For .
exanpl e, - a dyRICH, eV Paren tCaAnLokneR4FUEACYDES- U SS AP 696 S4 X853 o3 he
“order of 90 p.s.i. wthout buckling 10 w th buckling being defined as

pul | i ng at Kledst ThShortPatenmt &hble Stk asipned 45y Racentnwby Gl 3/, l0ggy from
Its connection with the contai ner body. In order to provide a safe and
effecti ve cm@ alorstan theS¢ hi Basentpdntli3dnd3af. t hBhigsoaptedss nepngaen—
container, i.e., of the body and the shell, nust_be of 15 suf fici ent
strengt51EMiquYQ:@ﬁé§§r1PGSWPPR§PaﬁHth§°nﬁ§?ﬁbnﬁ?ﬁﬂ%ﬁ%a] pressure of the

d i d_buckl h f . difficul '
T this regard AssapaenesREipt AEtRlE ni i ehoyl B fpBRd €508 it cah
various COP; %‘ﬁgsogocto'{’&%lh%rrsm&% §8§h8$h£9et téﬁ’gpé)ék%a %élﬁelp | ess

cyllndrlca e con our ude
vari ous. r aigised e AN &l Pl peiige D e ed .
because of #%e fact x dur| r¥ "{1 éjr aw n oper\e‘lﬁlon t hese ra |l used

areas tend st&d&lp}é?ststuﬁ% tdhe #He Ardér BRWD OB, $11 Lt Ghchowdd buckling N

nost of the prior art, it has been found necessary to conpensate for this
phenorighon vﬁytwthddkmmg deliagvidefigadgasnpuilihdant Whed sit od heso ism loef -
required to provide sufficient thickness in the finished product in the -
radi used artdees chuckiwalddt apwartidyabodeineardbneawant Exoml its exwnnention
with the container body; In order to provide .a safe and
effective_containér, the thinnest portions of the two pieces
of the container, i.e., of the body and the_shell,_must be of
15 .sufficiént strength and thickness to withstand the maximum
internal pressure of the contents and avoid buckling. |
Heretofore, the primary source of difficulty in this
regard has been with the container shell, which is formed
with various contours so that it may be sealed to the top of
20 the cylindrical body by a seaming process. -Thelcontours of i_)
the shell include various radiused areas.. Generally, diffi-
cul:ies have been encountered because of the fact _thét,
during the drawing 6peration, these rédiused areas tend to
thin out as the metal is drawn or stretched. |
25 In.most of the prior art, it has been found necessary to
compensate for this phenomenon.by utilizing a heavier gauge
metai thén would otherwise be required to provide sufficient

thickness in the finished product in the radiused areas to

withstand the above mentioned internal pressures.



- 3 - Stated otherwi se, because of the fact that the radiused areas N
normal ly tend to thin out to a greater degree than the flat portions of
end panel ;
generally thicker than required. 5 In effedty this is an over conpensati

which results. in the waste of materi al

the result

3 :
i s that these por- tions of the final shell are %iiﬁi)

This is a serious drawback because

of .the. fact that, .P5atPAePfheEvhtai neecawse 9f sthe fachk dhatodbeedadiusgdge
vof une operations and it 'lgbb appreci at ed t hat QQ¥;nEt2G15avin%,'. _
mul tiplied by 2PRAS: BPERahkLESRGr EQOHR R RAE tA R dfadtatedearee, than the
avi ngs. .| ' b di s¢ d > of,
HheoBO50 8ng e pte MHT sk ShECpROBLSPIRR e (WIRRR por-
Cing th . . . . | o
ing the appagaphs LB Wi G dde s?:tei?.i Lpd aéﬂél‘%%%mzci%ﬁe required.

significant' ¢
difficulties

significantly reduced wthout sacr

cing the t

It is, thgefgpheerdeBt] MBAYsOPECEA et NESmpyeicH) WwHIdN ¢@eed ta HR! kad

and an apparatus for formng shells wherein the contours are formed wth,

radi uses as swakleOdftmgbdr bl deghied i Bhoet i6G$ odt awltadih dduauiges oft tRagL h

of the finished 20 product and without the necessity of increasing the ¥ .
t hi ckness of fhetsthat|ngoukimelyn) contsdmeassatfethdis typening phoduced hie

f or-mi ng operati on.
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It has been discovered that this object can be achieved

by providing &955?a?9§UMHiQﬁeéaéiﬁhaméﬂ@hétlUﬁb@hbsfapﬁéegéate@hﬁbﬂﬁaPPYanq
sone. of th mat er.i al _i,n'_t he over dra%pggr a to _be subsequently
b .

then permts
pulled into t

uti

i ;Ilzatugp °Li3PPesult in significant cost savings.
“ . :
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- It has been discovered that some of these difficulties

can be overcome by providing apparatus:and a method of opera- .

ting the apparatus in which the starting stock thickness can
be'significahtly reduceq wiﬁhoﬁt sgcrificing'the strength of
the shell, '

It is, therefore, é primary object of this inventién-to
producé a method and an apparatus for forming shells wherein

the contours are formed with radiuses as small or tight as

- desired without affecting the buck le strength of the finished

-prdduct and without the necessity of increasing the thickness

of the starting material to compensate for'thinning during

the forming operation. |
It has been discove;éd that this object can be achieved

by providing apparatus which overdraws the length of the

chuckwall and then permits some of the material in the over

drawn area to be subsequently pulled into the center panel of

the shell. It has been discovered that utilization of appa- -

ratus and a forming method of this type permits extremely



ratus and a form ng nethod of thls type pern1ts extrenely -4- tight
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showing the tooling in the bottom dead center position with respect to

r adigise to be forned without the usual
adf ornally occur when a very sharparadius is forned.
ng normally en- countered when a-very tight radius is attenpted -

difficulties such as fracturing
The fracturing
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e various positions of the tooling during the formng and

&e@lovens. FIGURE 10 is an el evational view, in section, sHomnng

f or m_of the |nvent|on wth the toolin |nt e bo}-@togpgdagad :
artlal

otz 80 1 28R |andd OBof' donBdTRetd 0Ly WY "EnkOEA O

i ti onARCOR LG ¥t PEB BSFPPPa .apsimproved i

noted characteristics becomes the principal object of this

invention with other objects thereof becoming more apparent

upon a reading of the following'brief.specifigation con-

sidered and interpreted in view of the accompanying drawings.
OF THE DRAWINGS:

FIGURE 1 is an elevational view, in section, showing the
tooling in the bottom, dead center posiﬁion with respect to
both rams.

FIGURES 2 through 9 are partially schematic elevational
vieﬁs showing the various positions of the tooling during the
forming and reforming operations.

FIGURE 10 is an elevational view, in section, showing a

modified form of the invention with the tooling in the bot-

tom, dead. center position with respect to both rams.

- FIGURE 11 is a partial elevational view of the modifi-

~cation of FIGURE 10 following forming of the end panel and

after lift off of the inner ram.

. FIGURE 12 is a timing diagram.

-

o



after lift off ‘of the inner. ram FIGURE 12°is a timng diagram -5- As
not ed above, the tooling of the present inventionis intended to be — -
utilized in a double action press and, to that end, FIGURE 1 of the
drawings illustrates an inner ram 10 and an_ofiter ram 12. The press hag
not- been described in great 5 detail since such presses, as exenplified

in Ridgway U S PatEitnckéiDabdbve, ahe weblikgooff thetpresent.ifvéftieniisto

say, however, that presses of the double acting type nake it possible to
accuratel y conimoéndggkriat benudfilibedt bola ntputdre adtddrnt peeesnand, veo i thest
ways during-a given press cycle. 10 . Still referring then to FIGURE 1
of the draw ngendoFEUREdr ot tha @raviegapbblugtrates ap Apnerr sampl0 mAndd
that FIGURE 1 illustrates the tooling in the bottom dead center,, position,
sonewhat si mi |13} ‘?‘btqlhe‘:%slrzi ontRf E‘H%s%'o‘ﬁ)%n%’f o¢en Ae5eK iked rﬂ-’Faﬁ‘iﬁ?rt
scale in FIGUQE 4 %E the dramdﬁgs. 15 ; Still r?fe%ang I
1, it wili5pe TR « RAPCT h&UCHn 9580500, 3% PREEPHLE ST 18 Sihdara¥e .
post 30 which 4 t-he Ji.oneL1ra % t er e ¢ £y

I R A o s i R A Whokh, THPHER af £7 WALV &

plurality of screws y ‘one shown) .

en to .FI. GURE
)

the punch: centdiy pPaidweey tsﬁrte\lgr%%eissog BHBCAodH1le £EEEndleybld GRhNS it

.spaced fromthe post by the usual punch core spacer 32. The outer punch
hol der 20 car rgesh ibleoWiccladotitat? 19atonte63 Bpef &850 cof| Eigy etsySiyNcar~

including a pressure sleeve 40 and a piston 41. These are operated by
pneunatic or hyikrdathereon in various ways during a given press cycle.
g*; 1o Still referring then to PIGURE 1 of the drawings for a
description of the apparatus, it will first be noted that -
FIGURE 1 illustrates the tooling in the bottom, dead.center,
position, someWhat-simiiar to the position of the components
illustrated in larger scale in FIGQRE 4 of the drawings.
15 Still referring then to FIGURE 1, it will be ﬁoted'that
 the inner ram 10 carries with it a punch center post 30'which-'
is secured to .the inner ram for movement therewith' hy' a
plurality of scréws]BOa-(only one shown). .Attached.to the
| distal end of the punch center post 30 by screw 30b is a punch
3*% 20 .core 31 which is spaced from the post by the usual punch core
| Spacer 32. |
The outer punch holder 20 carried by outer ram 12 car--
ries a pressure sleeve system including a pressure slee#e 40
and a piston 41. These are operated by pneumatic or hydrau-
25 1lic pressure through the ports 20a of: punch holder 20. No
great detail has been shown here except that'it'éhéuld be

understood that sufficient pressure can be exerted through

the bore 20a to activate the piston 41 so that it bears on the



- Lic pressure t hr ough thé'ports 20a of punch hol der 20. No great

det aiflygas been shown here except that it should be understood that
suffr nt pressure can be exerted through the bore 20a to activate the
pi st A1 so that it bears on the- 6 pressure sleeve 40 and forces it g

toward the bottom platen for purposes which will be described. The outer =
punch hol-dgyreddlessleanvei ¢8 andrfosce® i aowardethenbotédmaplatep foah
+~shell 50 which is held onto the 5 retainer 42 by suitable screws 51. The
-Bot t om pl atperrpeGesswihlilchr @iddr bagdescFIIRE 1, carries, on its top edge, a
support ring 61 held onto the ptaten 60 by a plurality of screws 61la.
Mounted on top &het pategppupehrhalden 3% H 99 SErdes adgeesRunhiiesve in

turn, held 10 _in place Qy a plurali f screws 71., Recejyed internally
of the supg&tainesy 44 aﬂg -ﬁegﬂﬁh'eﬁéélgl 505 whichi§ 3’? u‘PEL or

sl eeve 80 whi.ch is roal Ly .ur th position or toward the tiop of
t he prégs ﬁfqﬁﬁnﬁébpg g§U§§I§Pg§gu%§Fe gcﬁfas hydraul ic or pneu- 15 -
matic. O cour k.. Sy I i 4 USLL3kLesS | Ng A N otyt om
dead center pos?ﬁeonéggf%tgvgiggeijns és‘#ﬁ)w% tiqr]f(ia L%E(;?/\%)"Dﬂp%s?to: o# eﬁé)eil\/ed‘
still furthep  jigd erdil §¥s aRSpC @Rt 1d Caldpor AL Sh Yo of nkha. Rneeswie -

sleeve 80 is the die core ring 92 20 ~which, Tikew se, is urged normally .

upwar dl y by ifdteind 6pr Bgsaiflurality offesdeewsi dbsl, Mougtedton tisp af thal ow.
In this regard, air is the preferred nedi um al though other fluids could ‘be
enpl oyed. Swigdorfturtingr 6lnivarallblankndutoedgat?0 cddich is, in turn, held

10 in place by a plurality of screws 71. : o ;_J

Received internally of the support ring 61 and the cut

edge 71 is a second pressure member or sleeve 80 which is

normally urged to the up position or toward the top of the

press by suitable fluid pressure, such as_hydraulic or pneu-

15 - matic. Of course, since FIGURE 1 illustrates the tooling in

the bottom dead centér position, sleeve 80 is shown in a
"down" position.

Received still further internally and. concentriéally

inwardly of the pressure sleeve 80 is the die core ring 92

20 which, likewise, is urged normally upwardly by fluid pressure

as will be described in greater detailf-below; - In this

regard, air is the preferred medium although other fluids

- could be eﬁployed. Still further inwardly. and concentrically

mounted is a knockout member 100 which is alSO'flﬁid actuated

25 and still further inwardly is a die core riser 90 and a die

core 91 fixed thereto by screw 9la. These members are fixed

to the bottom platen 60 and do not move during operation.



mount ed i s a knockout menber 100 which is al so fluid actuated 25 and

still further inwardly is a die core riser 90 and a die core 91 fixed '
thereto by screw 9la. These menbers are;fixed to the bottom platen 60 dﬁﬂ?’

doynot nove during operation. = Still referring to FIGURE 1 and refer

ficularl di Lng. .92, it will be noted that the ri :
70 ston rod 95 WEHL (FEFRRRY e BRbPRR At 0§ R Frrer: g obr Cirfantes

o & second eHnpEd ol *h ey, TDGATRIORESed Bhdk xR Yol 8
moving 1 n afgﬁ%}éﬁ.rﬁﬁ'whti'c‘m 35 Yukh b?sd&fﬁ% gy QORAESE! Qﬁ'p%iri‘a

the operatio apparatus. "Turning fhen to S*2 through 9
description 0%1.5190:; dheaped addhdPfs raPpRAlstons 9aNd trREké NfefbefHeare
present invention illustrated in FIGURE 1, it will first be assunmed that,

as illustpat eRormaFlyURcged tire Bhanlipwardped it éobidras bpediluichppeessuby
downwar d nmovenent of punch shell 50 in co- operation with the blank cut -

edge 70. 15 until ¢veBRME hy |gretatere faricesi movingoanoa dovavardedixgct -

follow ng the blanking operation. In this figure, the punch core 31 and - :
t he punch shetiomraaldphed desarirdl jnagonpertiemvidhEhenepgrabhenief t he

drawi ng and as, shown by the tim ng diagram of FI GURE 12. At this point,
the first pretReraPRRFati§ eeve 40, under pressure through bore 20a on

Cupor ted by i st ontu i ksl ¢S BTGrRER Lhukalol' §,608 BeRErrenibh s ©

WQLJ p?'hothetﬁ@t8§gﬁgt9¥ﬁro%hﬁﬂéugbﬁhég%h§fand_tooling of the present
e invention illustrated in FIGUREll, it will first be assumed
that, as illustxated in FIGURE 2, the blanking operation has
been complefed by downward movement of pdnch shei; 50 in.co-

operation with the'blank cut edgé 70.
15 FIGURE 2 illustrates the formétion-bf a reverse cué C
- following the blanking operation. In-#his figure, the punch
core 31 and the punch shgll 50 are moved downwardly as indi-
. cated by the arrows in the drawing ahd as shown by the timing.
diagram of FIGURE 12, = At this point, the first pressure
L+ 20 sleeve 40, under pressure through bore 20a on piston 41, will
: be holding the hetal against the die core ring 92 which is
suported by pistons 93 and 94. Downward movement of the
punch shell 50 will pull the material over the radius 92a of
the die core ring 92 and radius 50a 6f punch shell 50 with it
25 peing understood that the peripheral edge is held between
punch shell 50 and and second pressure sleeve 80, This will
result in fo;mation of the.“teverse? cup C illustrated in

FIGURE 2.



stood

&3

d pressure sl eeve 80.
illustrated in FI GURE 2.

its downward novenment drawing the lip L and establishing the chuckwal l

Cw The punch IsheFIGURE 3t, val pubehnaoze, Thntontiésueswiwar dowrfward ng
~second pressure sleeve 80 in a downward 5 direction setting the |ip height

© the die core ring 92 and radius 50a of punch shell 50 with it 25 being

' that the peripheral edge is held between punch shell 50 and and
Thi s wLJb result in formation of the "reverse"”
In FIGURE 3, a punch core 31 continues

I
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-of the seamavgmemte|draving treckant ek esbabl ishbngedhgowghuskwald punch
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are nechan
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Die core ring 92 is_nearly bottoped at _this paint since 'the pres-
firedof o3 Zhe eunghs %'Lfe%- RRr chreWihd PR MAteGye SMtiniesy| |y
radlg Qgé;)toformth chuckwal | OIt &uldb notedqthat
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ning to e seen tha e” punch

KHRRBenehBey 160 £ creiddd auvd By ikRedplicAoveyarsh di e i on,

die core ring 92. In that regard a referrlng to FIGURE 1,

nt

i cally engaged at this point. Therefore, ~when the punch shell.

sleeve 80 will take with it the die core ring 92 while first pressure

sl eeve 40 Rflelip reialdysdrawnsareynft sadiusi92b etorfonm Hfialichnghweddure or
t'ensi gn. on
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It should be noted that the chuckwall CW . 1s "over length" at
this point for purposes whlch will be descrlbed below. 1In
effect, the shell or end panel is overdrawn'at this point.
Turning to FIGURE 4 then, it will be seen that the punch
shell 50 and second pressure sleeve 80 are still moving in a
downward direction, as is the dle core ring 92. .In that
regard and referring to FIGURE 1, it will be noted that the
die core ring 92 and the second pressure sleeve 80 are
mechanically engaged at this-point. 'Therefore,.when the

punch shell 50 forces the second pressure sleeve 80 in a

" downward direction, the sleeve 80 will take with it the die

core ring 92 while first pressure sleeve 40 merely follows.

This results in little or no holding pressure or tension on

‘the metal between die core ring 92 and first pressure sleeve

25

40 so that the material in chuckwall CW can be pulled around
radius 92b. This avoids the problem often encountered with a

conventional draw around a sharp radius with firm holding

pressure., This occurs as the punch core 31 is moving toward

the bottom dead center position and is close. to bottoming

o



the nmetal between die core ring 92 and first pressure sleeve 40 so thg§§%§e_
material in chuckwall CWcan be pulled around 25 radius 92b. This S
t he problem often encountered with a convegtional draw around a sharp
ragdi.us with firmhol ding pressure. This occurs as the punch core 31 is

novi'ng toward the bottom dead_center sition and is close to bottomin
- 9 - out. - Btecti BHEPCHivERYs Hboi ﬁggﬁhéﬁ’,mtt'h’éh?%nglt, eofl‘i’rﬂaﬂbhaékwgﬁ

CWTis short i ts fipal di Si d the ‘mat.eri,al ,which. is led, a
moted, - aroun Shisksiath, B4 soshatTeRads Ko 1o Ees Tl 1” i Lds By e, *
h '3 . LV «f.OLME ; : ! ld-18
et e e nnuiatte 1okl 15OpUR1ER? GEThGEa P ouid Ble WEa AP 0P HE

core 31 never gl ¥opot MRy 00d QYhddi 8a§9G8 %ha oANUShe | huRcHOUSb e SHBA )
is encountered, the tooling will be protected from damage. 10

Referring § 0 Rc8JaR1y, formé thebeenoi £1 pardl I0r ofukhle shell HAG agwkd haie
‘second pressure sleeve 80 are, in this figure of the draw ngs, at bottom
dead cent er whirnmliare reinfbrcemen8lghaevet@ited it.s upward novenent al ong'-
with inner ram 10 géee FI GURE 12). 15 FIGQURE 6 illustrates the i
posi tion of the todlt rhaiéh henaqrahiadrhegrgdihatolrinclo@ares 3 aeves dyudyd -
it wll be noted that retraction of the_punch_core 31 has_begun. A& o,, the
second pressubOtHBS, PEYH MRd PénFPLhePl 50, THESe ifay e@?}gij%i Abe ihé‘f

o€ 0419 SR BTEBRIE 2 6 bESeB0rea P ddfagd
Kﬁf . 10 Referring to FIGURE 5, it will be noted tbat the punch
: | shell 50 and the second pressure sleeve 80 are, in this
figure of the drawings, at bottom'deadscente:'while:the §unch
- 'core 31 has started itsfupward_movement aiong wiih inner ram
10 (see FIGURE 12). _

15 '~ FIGURE 6 illustrates the position-of the tooling when
the outer punch holder 20 has startéd_up and it will be noted
that retraction of the punch core_31 has begun. Also, the
second pressure sleeve 80 and punch shell 50, have:sta:teg up
since they are no longer held dbwn.by punch shell 50. At the

N 20 same time, the knockout ring 100 also has started its upward
movement hnder.flqid pressure since it is no longer held down
by punch core 31. |

FIGURES 7 and 8 show further progressioh.of the upward
movement with it being.understood that at this pdint'both the

25 . inner rams and.their associated punch holders are continuing
to move upwardly with the-knockout ring 100 also continuing -
in an ﬁpward direétion, as.illustrated by the arrows in the

drawings.



movenent under fluid pressure since it

initially

not chafige 1amné ity e difockldhit rtigderb odUid i o dnitsy 23U ExRsL aibe
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at the stage of ‘the operation illustrated in FI GURE 3

v

is no longer held down By punch core -

-

31. .FIl QU 7 and 8 show further progression of the upward novenent with it
bei ng un tood that at this point both the 25 - inner ranms and their
associ-at et’punch hol ders are continmuid to nove upwardly with the knockout,
ring 100 al so contlnuyng |n an upward direction, as illustrated by the
arrows in the dffEUREs 9 shows W&M@%‘Fﬂ)\&?qfh@%@l"@t efophke Wl{ﬂ%n of
the tooling w.th.the ch cor flrst ressure sleev :
“punch shel I%J?\Q%‘ "ﬁ ng]ﬁ: e"p Ei&ntan t
~least, for #nj shel.ly 1Ceho Q&*& t I t ockout
ring 100 f ?:é‘rr%?/!zgll'lf rsgmbgﬁ%&pﬁagge%r alré]%ls; %u% g Eggt‘péa{ﬁ’oér?l
shoul d be

It is inportant to note, however, as already nentioned, that the |ength of
t he chuckwairdlan@feirnitoi Zhley neat EhaELGORE 3 i s slightly longer than its-.
final dinension. This makes it possible to accunu- |ate additional naterlal

in that area andt §boaﬂﬂehgyanpaeentJiromtunﬁ.fmaeepnag thaticthenlleight! | ed
the center panel CP to form_that panel. The result, however,

XS

that the fi9falthenildndsds rFQ%e”b"’rﬁ}(ﬂM |atythe stage. @k thel qreratd aesi red

down into
speci ficat
| 10

'3& %@%t@ nOtde%REa%t Jg?jﬂg é%ange and is not dis-

turbed during the subsequent operations.. It-1s_1mportant to. .

note, however, as already mentioned, that the length of the
chuckwall CW initially set in FIGURE 3 is slightly longer

than its final dimension. This makes it possible to accumu-

- late additional material in that area and, as already noted,

15

-CP to form that panel. The result, however, is that the

20

25

that material is actually pulled down into the center panel

final thickness in the chuckwall area is maintained to the

‘desired spécifications'and is not, in fact, thinned out as

would be the case if that area were subject to a drawing
operation at that point.

It should also be noted that this type of operation

avoids coining of the lip L, By'puLling rather fhan'drawing

the material in the chuckwall area, it is possible to apply

much lighter pressure on the 1lip L at the'critical point.
This avoids any marking or coining of the lip which is impor-
tant because if the lip is coined or marked, it is subject to

cracking during the subsequent seaming operation.

o



woul d be the case if that area were subject to a drawing 20 operation at
that point. It should al so be noted that this type of operation avoids

coining of the lip L. By pulling rat her, fhan draw ng the material in the
chuckwal I area, it is possible to apﬁTyL%uch |ighter pressure on ‘the lip

L

at the critical poippt .33 a'{QbSbQVngér@HY ER4 k! nga&ﬁga&g ‘?‘fe am?“b]]a%ct

which i-s inpor- tant because 'S’ COl he

to" cracking dyfrgatel e SaS8EUER! tIEHE s RS i P wmzélthé&ewlkl S0
be apparent that the radius of the annular groove G can be as tight as

desired.  Wilimithere tc R Ight ta aaditd @ iHEhtach fed@idiSncan di@wing
achieved in a drawing operation, there is virtually no limtation on theé
shar pness 5. -operh¢iondi therenishvéirtuahlyind hisitdtidmroredhien sharpness
fashion. As a matter of fact, the radius could be so severe that the
opposi te i de®fof thee ragiais wha cithiisr narer griddyea Gsbedld fnrmed nbe althtis
nmet al cont act |f QeS|red and required for the particular application

i ntended for tfREhIRB.l fRud Patterphefack: the prdtesroy b&pﬁé’r éﬁf’etfﬁat

while this sy described as.a_"reforni parat.iq has equa

Gility i o Gahths  SBRRFLERoALade AELERE Prcal M Tiam phsasotRee

bl anki ng and f n |

~the draw ngs W%élll’ﬂeil % a rmgﬁ% [ ed ornrlr?%? e %%\E/{en??oﬁgfgk% gfir ateggﬂr%a

wi |l be not edfb‘iattﬂehepé}.aﬁ&m%éaﬁoﬁ hen 8dAdd UESr 2ERe’ 9RB11 thus

;"f~ 10 formed.

o . _ :

. It is believed also apparent that while this system is

described as a "reforming“_operaéion, it has equal utility in
a. forming'.operation altheugh that would eliminate the
- blanking and forming operatlon. _ |

15 Referring to FIGURES 10 and 11 of the drawings whereln a
modified form of the lnventxon is illustrated, it will be

noted that the basic components Qf'theestrﬁcture are iden-

tical except fot the apparatus for controlling the die core

ring and that similar numbers have been employed in the 100

A 20 series except where the tooling varies.
Thus, it will be. seen that an inner ram:ilo.carries a
punch center post 130, a punch core spacer 132, and a punch

- core 131

o%

The outer punch holder 120 carries the pressure sleeve

25 140 and pressure sleeve piston 141. It also carries the
pressure sleeve retainer 142, the punch shell clamp 151, and

the punch shell 150.



tﬂcal except for the apparatus for controlling the die core ring and that

iﬁ;,ar nunbers have been enployed.in the 100 20

t\od 'ng varies. Thus, it will be. seemwzhat an inner ram 110 carries a
purch ‘cent er - post 130, a punch core spacer 132, and a punch core 131. The -~
“outer punch holder 120 carries the pressure sleeve 25 140 and pressure ¥

sl eeve piston 148he bettamsplaten

- h shell <cl 151, dt _ shel | 150. ., - 12 - The hottom pl
160 carri esSq9Q 24 /6 lceRe "Thoondng, 3w, die clbe 469 47 A

160 carri esSYFRPCURT UL 78 {
core ring 192 and knoc out?HHﬂmﬁ.ZOO.-ln FIGURE 1, die core ring 92 is
4&1%: I's

supported

TP

in turn, supported by fluid operated

pi stons 93 and 94, kfbﬁﬁslford}?ﬁgf%cﬁbe ,}{p{%nﬁo 'slg»g‘f’?ﬁghdr %S}‘E‘Jo%gf‘{l

porting the die core ring 1927a
pressurg, tieidH SeOnih98utf, SHEPOSE €sa

e pistonro pIs- -ton

series except where the

6@ heagrdesurthss| ey ceflgeailid, 14pe the

aten

di e

sup-
uid

t1Q: iAOpbPateAUBI BLtbAS §3ngdd on of

the cam 196, simlar to that of 10 the fluid pressure of the form of the
invention of4 Fl GdRERLE €bkmugh fhe Wndeeidm, Mowesldr), waghethehdheswwpie.,
ring to the up position when the full dianmeter area 196a is in contact :with
pi ston 193.pdistirye themddet ebee, r hogel®? amhdbes pilsconamogaldssandirpigrh its
path of rotation and reduced dianeter area .15 196b cones into contact,
pi ston 193,tamdy fduidspresgurre the Rbston IR s supposéedi byethecamop.

down. This is tined
19

10

.15

20

25

6. Again the function of the cam 196, similar to that of
the fiuid pressure of tﬁe form of the invention of FIGURES 1
through 9, will be to normaliy ufge the die core ring to the
up position when the full diamete;.area 196a is in contact
with piston 193. As the cam rotates, however, and as the cam
passes through its paﬁh of rotation and reduced diameter area
196b comes into contact, the piston 193, the rod 195, and the
die core ring 192 are permitted to drop down. This is timed
so as to coincide with the ddwhward movement of the pressure
sleeve 140 and, again, during this phase'of the operatién of
the apparétus (see FIGURE 4), little or no holding ?ressure
is being applied to the metal, thereby permitting that metal
to be pulled around the very tight radius, permitting at

least a portion of the metal in the overlength chuckwall area

- to be pulled into the center portion of the shell.

The stages of operation illustrated in FIGURES 2 through
9 are followed in the modification of FIGURES 10 and 11l with
the essential difference being the substitution of the cam
196 for the fluid pressure as a means for supporting the die

core ring.

t he

~



so as to coincide with the downward novenent of the pressure sleeve 140 '
and,. again, during this phase of the operation of the apparatus (see F

4), little or no holding pressure 20 is beingU%QE%%EQ_LQ_LDﬁ,nEIaI, éé%ﬁ?
t Repeby pernmitting that metal to be pul l.ed ar e very tight radiu '
permtting at |least a portion of -the metdl Tin t ' “n?ckwall-area
to be pulled gphppmEhie center portion of the shémmﬂ‘mpwgﬁm operation
illTustrated in FIGURES 2 through 25.9 are foll d nethe nbdification of
FIGURES 10 and 11 with the essential difference being the substitution of
the cam 196 for .the fluid pressure as a neans for supporting the die core
ring. 1. A nmelhod &f mébhadngfa foomiagner contgiaesl déndnpandl afromeat

of material conprising the steps of: blanking and 5 drawing a reverse cup
whi | e hol di ngElat sheebpies mateddalunaepripingsthe: stapavafy tgéank.énef apde

end panel and_establishing an over |ength chuckwal |l ; and releasin% hol di ng-
pressure and PEAVIRG FeAWeLFD AU ¥hdAgCRAAALNG nEke (BRF IRhALAY eFgRengert he

I whi | I mul ' I ' huckyal | dius., 2. . .The. -
e Pl NI O80T DR Rnd] b b
actuat ed pr o5t B N4 SRR M AR ARG S BERABUEY o8

last  step iguiplh¢VRelgl tkpgnPERss thboxdall Ebﬁor@dbodcé}ttﬂlai%ay@%?gi N

said die core"ring Ts normally urged toward said pressure means
pressure. the end panel while 'simultaneously setting the chuckwall

~—

\» . 10 radius.

2. The method of Claim 1 wherein said hdlding.préssuké
is supplied'by fluid actuated pressure means in cooperation
with an opposed die'core ring; éaid die core ring.and-said

15 prgssure meahs moVing ' together dﬁring' the last step to |

relieve hblding pressure,

3. The method of Ciaim 2 wherein said die core ring is

normally urged tdward'said pressure means by fluid pressure, -

o~ 20 |
4. ' The method of Claim 2 wherein said die core ring is
‘normally urged toward_said pressure means by a cam actuated
f assembly..
25 5. Apparatus for forming a container end panel from a

flat sheet of material in a double acting préss having
‘movable inner and outer rams, comprising: a punch core and a

fixed die core arranged in'opposed relationship; first pres-



S T T L LT TR o
Appal&us for formng a container end panel from#a f§att sMeef of materi al

in aYdgubl e acting press having'nnvablé'ﬂﬁhé? and outer rans, conprising: qj-

punch core and a fixed die core arranged in opposed relationshig; first.
_pres: sudureepeRnmnd alidie A e indRaraigeed dnoppeesedr spiat

ring together to 5 reduce holdi pr.essure_on 1 d. en anel. 6. ~Th
hoparat s oreeed AeRTRRE erRacald BPESCHHEa7 AR, B fbF EPF marfan edid: o
said first u ; c held: 4 sg¢arrd byt he Ln
.opposed rel gi?%ﬁsﬁ?gg%gggw@%ﬁgsgggn?’éplrdesgﬁrée ds eev}e!?‘ﬁgai%&segtgloe:lrgm:_b
pressur g 5'?@&&8”&@9&1\% Zﬁ’é&'séiiﬁe G wdid@rd gadppgnse to travel of ‘said
punch shell to nove sai i'e core ring together with said first pressure.
nmeans. 15 7. The apparatus of Claim6 wherein said die core ring
is normally urged toward said first pressure nmeans by fluid pressure. 8 :
The appar at us: of 6 Cl ai Thé agpamituss aifdCdadmc5rehefain 2aid dirocomk! ying ged

é@n-shi p:
"said first pressure neans nornally holdin t he en anel, .agai nst saigd die g
core ring; BREPHeSAdd FirRyi nggépaef i“\%ag‘spr%%‘é‘ﬁ"i‘glﬁre Hédéﬂﬂ & &R core

~6 %

toward said first pressure neans by a cam actuated assenbly. 9. Appar at us

for form ngigheoemallwnerged toward ssatd first pressure means; a punch

shell is carried by the outer ram in opposéd :elationship
10 with a second pressure sleeve; said second préssuré's1eeve
engaging said die core ring in response to travel of said
punch shell to move said die core ring together with said

first pressure means,

15 7. The apparatus of Claim 6 wherein said die core ring
is normally urged toward said first pressure means by fluid

pressure,

8. The apparatus of Claim 6 wherein said die core ring

/

20 is normally urged toward said first pressure means by a cam o/

actuated assembly.

9. Apparatus for forming the end panel of a container,

in é double acting press having movable inner and outef rams

25 and a fixed platen, from a flat sheet of material, com~
prising: a punch core carried on the inner ram; a die core
.carried on the platen in opposed relétionship to said punch

coré; a first pressure sleeve system carried on the outer



in a doUble aCtng'preSs haVing movabl e i nner and outer rams 25 and a
fixed platen, froma flat sheet of nmaterial, com prising: a punch._

carrjed on the inner ram a die core carried on 3] sag

~relationship to said punch core; a first pressur systemcarried on
\{,he outer - 15 - ram a die core ring .s'upportﬁm,ﬁmj,uﬁum,MLi n opposed
rel ationship to said pressure sleeve system a puilClt Si #ed on the
~outer ram a second pressure. sleeve nmedhs~carried on.the platen in opposed
rel ationship to said punch 5 shell; * a fluid operated knockout piston -
~carried by the platen in opposed relationship.to said punch core and in
encircling relaal;i caskdie t cogai drilng csupposted fan sther eBtakens| trwppeysdem
hol ding said material against said die core ring under fluid pressyre;
sai d punch skelletdoaship tPpesadd PERSFVER SlEe%® AYAFEMGork RYAGH
forcing said second pressure sleeve downward into nechani cal qgﬂﬁggnent

‘with said di €aE8Red @B Jgth RBYERentaBf theS8GLEF rBRFESHAFd ik:iac
S0, Punch coue LanEig AL oRPESCYh Bl 01 A LR P, TR Burtn
N - T R T T

b onehes | SRp BRI Rt ol onan o, MEPRRrEoBk a0 sk 4
sl eeve systegphunded ihlgUi-d IGHEWip to said die core; said first pressure
S sleeve system holding said material against said die coie
- ring under fluid pressure; said punch shéll”-drawing the
10 @aterial_oyer said die core ring and forciﬁg said second
| pressure sleeve downward into ﬁechanical engagement with said'
die cbre ring upon'mbvement of the outer ram ‘toward the
platen; said punch core forcing said knockéqt piston down-
"Qardly upon movement of the inner ram toﬁatd the platen to
15 form the chuckwall of the end panel; and said second pressure
| sleeve means, said first pressute'sieeve'system, and said die

core ring moving in unison as said punch core approaéhes its

extended position,

20 10. The apparatus of Claim 9 wherein said die core ring

is normally urged toward said first pressure sleeve system

. under fluid pressure.

11. The apparatus of Claim 9 wherein said die core ring

25  is normally urged toward said first pressure sleeve system by

a cam actuated assembly.



"-11.. The appar'at us of Claim9 wherein sai'd die core ring 25 I's normal |y

urged rd said first pressure sleeve system assenbly.
12. ‘_@t hod of form ng a container 6end panel bﬁmﬂmﬂmmmm ,[ of )
mat er i substantially as herei nbef orkf des- cribed ith refevence to the :,/

acconpanyi ng drawi ngs. 5 ratus for form ng a contai ner end™

13. \npa
panet from a. flét sh%e’!‘eB‘m%t’gr_ifﬁ’ltmﬁ\gﬁstaarﬁ‘?r.hque&s MG PIMRE of EOM eI -
'_ cribed wit hf.{ae “shee to% tﬂgté‘gfé’fp%%'s,ﬂgngrigﬂ{;‘g%s ‘hereinbefore des-

cribed with reference to the accompanying drawings.

5 13, Apparai:us for forming a container end panel from a.

flat sheet of material substantially as hereinbefore des-

-
€ t
e

cribed with reference to the accompanying drawings.




