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MEPHOD OF AND APPARATUS FOR FORM NG A DEEP- DRAWN AND | RONED coNTA RE RS

~idivention relates in general to a nmethod and dpparatus for formng a

deep-drawn and ironed container and relates in particular to a nethod and

apparatus for form ng such a container having a profiled bottom The -

general trend in the ammmmmeNEampmms'ﬁéﬂs oRifnESal 0 continually

strive to reduce the starbE DRAWIE AR FHT meag—+or t he
containers. Due ta the substan- . even m nor gauge

reductions result in signifi-cant cost savings. . However, a problem which
I's comonly encountered as the gauge drops is a loss of strength in

the bottomof the container. This problemis particularly serious where
the contents of the can are to be packed under pressure. The common

approach to stren@lenhi igvensiont t palateshein higan@rabnta ner sethad andart

a profile of a'iitii?ra?ﬁ{é £ Ol i iy d&@e@é-&é&ﬁtamtif’@h%tE‘oﬁ@ai‘ﬂ@k" &ha

wal |, either whi ch, conflguratlons Is’intended to I npart buckle strengt
to the bottomelaffs WhRALFuIRRckRra Tethed 13_d 2BPyERLURERE ERFBLD
Typical ly, thash ta/\xcqmm:ﬁuaorﬁam Sa apﬁofmmdbdsywmdr aw and redraw

operation to form engen%nrda agnjen poss?bt%n i3 i tmthgﬁl% &QNt ARHSE -

Heretofore, it has consi dere o 1 nmpar tom

profile priotnw ishgoi contigueiddy sﬂ:mwedm ngducenthg, sserthngcogavgenef is

el ongat ed, ayyePihder ¥ Cﬂséragbbrprt?.\é' %%Jaélb@e% beaiyé npartrd LAbLPEn-

bottomis often sinmply pulle the profile.s not entirely.
pul | ed out, étla}]eé’é’tlué‘@r% 16‘f"°t1IY@dnaF(¥Pi“af“1P§'rpﬂPP€8 FRORCEAGNSoLESHLE in

t her eby t hi nrsmzjmcemh 23N, sWeaKgBILNY Howdarehy at OpsoPEemXtwliilch is

negat i ng the %Er{meor?l erynr&% q_%%%dof 8‘{5hg rof |%‘$g%A el gse.ds soI UTll gn [ | the

I ndustry has S5een prOV| urt epar e achiche
addition to tshreivghh iedthe muqnomﬁgthppgsnattasns@ ot hau'hxshepbobl@rm is

profile.can bedRALEHMN Pideis i Wiledd Q@xestc%‘%ent'ée'bef 39 Ran?32eeb be
packed under pressure. _

' The common approach to stfengthening the bottom of the
thinner containers is to impart a profile of some sort, such
as a dome or a flat bottom with an annular wall, either of.

s which configurations is intended to impart bucklelstrength
to the bottom. This solution, however, gives rise to yet
another problem. | | '

Typically, these two-piece containers are formed by a

draw and redraw operation to form a cup and an ironing

W, .35 operation to finish the container. Heretofore, it has been

' considered 'not possible to impart the bottom profile prior

to the ironing step since during ironihg, as the container

is elongated, a profile wi¥h which might previously have

been imparted to the bottom is often simply pulled out. 1If

3¢ the profile is not entifely pulled out, at least some of the

material is pulled from the bottom, thereby thinning it and,

again, weakenin§ it thereby to some extent negating the
strengthening value of the profile,

A proposed solution in the industry has been to provide

yet a further separate machine in addition to the draw-

[
s

redraw and ironing apparatus so that the bottom profile can
be imparted after the ironing stage. Here again, another

Ea®

¢
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-2- difficulty is encountered, because this approach requires conpletely
formng the bottomprofile at one tine which requires pulling considerable
anounts-of material fromthe 3|dewaIIS|rﬂé)the bottom Exanpl es of cuppers
of the type generally referred to above can-be seen in Gorgius U S. Patent
4, 04@’169 Ironers of the type generally referred to herein can be seen in
Nheder U.S. Patent 3,402,591; Imazu U.S. Patent 3,945,6231; and Saunders :
U S Patent r ®e y er

be seen fo?’%"i%n%?ftym Engounlidage BRRmRld ) shikeaBiroachctidhtegs
Elert U S PacmRle teizz ErmEngnke Hottem gara ki i?y;?é‘ oPNgont MAerwhich
invol ved her@ij gqmq efohBidewallles AhSunkbat ¥t §a988,1ﬂ4mﬂn the
Yanmaguchi 147 1. While these patents are presumably
effective fof® ﬁiﬁ50§8§°f & PRey are intended, none of themreally

‘conmes to.grips w t.ﬂ:bca-ﬁ 188l B @hppetst er pepél @ eca}@eéi:bnyowemt&dlgto
as rel ated abqve. %ﬂgordlng%é becqnesé}he pr| 8%’ t_of this

i nvention to® tHoE" Spprsud «2r ? 44 ée3Qﬂ%wa%9RF

i roned cont alorferthewtygpe gerebaklpoteafe predi o hErleira tant e ®eem in.
specific objegt t {1,0Nyt r |de nt f .
relatively ?%eré)%%ugégﬁa?eﬁ%aﬁtm%érﬂga %téhe' m‘ﬁggpalﬁ %’g b’lg gﬁg j’dﬁgz}v% ek
redrawn intoandawadensg ¥ ﬁ%ﬁﬂ&kﬁhboﬂtﬂﬁﬂuﬂ&ﬂslngle operation while

provi ding excess rgig ?k@' ik éﬂ@nﬂﬁ%éoﬁgﬁé‘iél Eriegt B! Y Cin'BE

i nvention to provide 1 ro ornmed wi thout destroy |ng
or adver sel y S&etect fQF tﬁé‘am’t]t%m ﬂPOfMFBGan lf’|:|$t- hefakhertsf 1h1§90810§ctab

the invention,igo jgsabgan #1xaaves odl. t Patenti 4 03)73:! {490 can be performed
by, pf ovi di ng support for the ottontproflle duri’n i ronin eratio
_ prévjent damage to B¥amRLSsr-© ?ren'i he Q?féef)?ewtﬁggy ‘?gr g‘P?E 1“"°f"98
herein can also be seen in Saunders U, S. Patent 3,998,174
_ and Yamaguchi U.S. Patent 4,147,271.
While these patents are presumably effective for the

purposes for which they are intended, none of them really
comes to grips with and solves all of the problems caused by
down gauging as related above. .
It, accordingly, becomes the principal object of this
invention to provide a method and apparatus for forming a
deep-drawn and ironed container having a suitable bottom.
proflle. | '
It is a further more SpGlelC object ‘of this invention
A0 to provide such a container from relatively thin gauge
- material wherein the material is blanked, drawn and redrawn
into a cup having a profiled bottom in a singie operation
while providing excess material in the bottom area.
It is a further object of the invention to provide for
30 ironing the cup thus formed without destroying or adversely
effecting the bottom profile. 1In furtherance of this object
of the invention, it has been discovered that_this'operation
can be performed by providing support for the bottom profile
during the ironing operation to prevent damage to or impair-
+ ment of the previously formed profile. |



-3- Optionally, it is a further object of this |nvent|on to provide means
for resetting or reformng the bottom profile intoits final configuration
prior to the ironing operation. Accordingly, production of an inproved
met hod - and apparatus of formng -a deep-drawn and ironed container
~having a bottom profile becones the principal object of this invention %{th
ot her objects t her eof becon1ng nore apparent upon a reading of the

fol bri. ef i f t
ommnnd: oo’ o SPEEIRAERY o8 4 i b JBLY BE S Nt by 08
partially PRo¥des greanaofipig rese tbbng ngraﬂretfmw nhhﬁgb@fttme mefkleg

‘and dr awi NgneReiald Findl @&HE R hia%l\ﬂne‘ﬁzsidﬂh% t15e FAL3RENS o ee\eﬂt%:{ he -~
position of the t00||$ﬂggéter t e blanking step. FIGURE 3 .is a V|em15|n1 ar.

to FIGURE 1, sh®HIRF Bsutii’éf?dd’fc’ﬁfé“to‘afu n8Raf tBPLPYEA ndekhede and
- inverted CHppatldddd ofS foMhEHgSi & |ééeb0d'§|ag|JREa¥rd SHQ‘Hrﬂﬂi t RSMOSIAEPN

of the- toollng at theinitiatiogn_of the reverse step., FIGURE 5 |s a

“vi ew si mi | BRVERI-RGHAE tom PrRf hiet Recpaes itdhe &rf GlPé&I Pl?@}'eélt tHe this
conpl et i onjakentd dreves &R dm\umgawj@@tsFtﬁdBans itse @om £hEV Abirenalppa Leh of .
t he toolln with the égrnegvfwgrre ed Lo tge dke | i ne Eg éennval from

~ the press. ?P@JIQE Peading, FyE8 &’PHtrf% FiGE SRRFhEIcAEio0PRED i n

pl ace on t&erdﬂﬂanpantbrpmeﬂed(inrmhewgokaﬁMﬂiébompanydngh@mauimmat|c

view.simlar to FIGURE 7, illustrating the ironing rings. FIGURE 9 is a

schematic, elevational view, showi ng the position of the tooling during the
~ironing op@Famﬂﬂ1DRAWIFESIO is a schematic, elevational view, show ng the

posi tion of theﬁiﬁﬁkﬁglfQE|@W'EléJ&@iGHal vté%,'partially in section,\‘).
: showing the tooling at -the beglnnlng of the blanklng and
drawing operation. .
i ' FIGURE 2 is a view similar to FIGURE 1, showing the
' position of the tooling after the blanking step. |
' ~ FIGURE 3 is a view similar to FIGURE 1, showing the
position of the tooling after forming of the inverted cup.
FIGURE 4 is a view similar to FIGURE 1, showing the
~:  position of the tooling at the initiation of the reverse
' drawing step. ) . :
FIGURE 5 is a view. 51m11ar to FIGURE 1, shoWing the
position of the tooling at the completlon of the reverse
_ drawing step. L
a5 -~ FIGURE 6 is an elevatlonal view of the tooling with the o/
- formed cup returned to the die 1line for removal from the
press. . | - ' _
. PIGURE 7 is a partially schematic view, showing the
| domed cup in place on the doming punch prior to ironing.
i FIGURE 8 is a further schematic view similar to FIGURE
| 7. illustratxng the xroning rzngs.
| FIGURE 9 is a schematic, elevational view, showing the
position of the tooling during'the ironing operation.
”FIGURE,IO is a schematic, elevational view, showing the
position of the tooling following ironing.



Referring first then to FIGURE 1 of the drawings, it will be assuned that
the tooling illustrated therein ts incorporated into a double acting press
of the type well- known in this art. ltywill also be assuned that the
ma- terial Mwill be fed into the press either fromsheet or coil stock, as

desi\ed. Wth those assunptions in nmind and still referring to FIGURE 1, it .~

will “be noted that ‘the outer slide holder 10 of the press carries a punch

shell 11 which Ism@ﬂngheﬂrﬁt&feheﬁovwemtﬁmew bf Bhengrawimyss it
screws 1la. Radially inboard of the punch shel]l 11 is a first pressdre

sl eeve 12 whWddli sbgnqassumgdq WEESLﬁ‘lee éqqq{le}n%, i hugbrabed; cth%ﬁﬂll"s is
eci procal i fineorprietedonimd by doubilld dsci@ngnobweghocforﬁxél £9be2 ele

i nner slide f t he press.,carri ment i on punc riser 21 and

a punch core ?? é‘djﬁ%ti’gﬁf S%E redhfﬁe é‘b‘(} i§8r§ﬁ ﬁﬁs“m#hg&bﬁhchh?or"ea

22 has & contevdalecMswiZld be |ﬂai pinjtecttlmg preésznde hthert diromasheeitn an

-~ annul ar, rou@@ﬁi'&€§%£2ba¥”EPF features assisting in formng the cup,
as e

will be déscrib “also be seen _that riser 21 and punch
core 22 have coaxiWlthi thggsplaﬁmnhgessznm mind2enstblhsspferining to

removal of tpeguKETad, GUP {1 BENABLed @ik tHE Miees Q§§8e3QdHHHéK¥§ S

cut edge 31 secured t'o a retainer 3la by one_or _nore screws
_retai ner 3latbenRuRSE GRFRieScauRMNGD shelhpadd mhich ol 3geured thereto.

Concentur:i cal Ebrdhﬁﬂit&@éintadhéh:b)kﬂtﬂb do@é beemditle aftitewd 13a3 PRAFIHEly
e 92 subogbed by e iy ot e ppop o8 When 5o aumRlied il 1,
_ pressure padwhaqhsEsfuuédrdféumﬂ%pqesgpﬁd,neumhat(Hntherbhyérﬁﬁnncﬁnﬁnd
AT e AT L R S
core rxser .
B The inner slide of the press carries the just mentioned
punch core riser 21 and a punch core 22 adjustably secured
- thereto by screw 22a, The punch core 22 has a concave
- recess 22d in its projecting end and also terminates in an
annular, rounded nose 22b with both features assisting in
“}  forming the cup, as will be described below. It will also
be seen that riser 21 and punch core 22 have coaxial air
. supply passages.21a,21a,22c,22c'to assist in removal of the
- formed eup'from punch core 22.
The press base 30 includes a cut edge 31 secured to a
i% . retainer 3la by one or more screws 31lb with retainer 3la, in
turn, being secured to the base by screws 3lc.
Concentrically disposed 'radially inboard of the cut
edge 31 is a pressure pad. 32 supported by a fluidly actuated
piston 33 whlch is supplied with £luid pressure through'
v passage 33a.
' Still further radlally inboard of pressure pad 32 is a
fixed die core ring 34 mounted on the base 30 by one or more
screws 34a. '
Inboard of the die core ring 34 is a lift out ring 35,
fluidly actuated by suitable fluid pressure through passage

35a.



-5- Finafly,-inboard of the I'ift"out ring 35 is a die core 36 which has a

'  domed or convex top. 36a and which is adjusta- bly secured to a die core

riser 37 by a suitable screw.36b with iit being-understood that the riser 37
can be actuated, either: hydraullcally r"by neans of a cam arrangenent, >§o.
“that, in any event, the die core 36 is novable toward and away fromthe
punch core 22. At thIS point, it should be noted that die core 36 is
illustrated as having.a configuration such that it. will -inpart a domed
'conflguratlontRﬁmablyQtUWboﬁrdrmfcbhbaamﬁtfmutlntngasédrﬁrawaﬁ@ coke

Should, Do A A e 18 8YRey K odhof{FOBnS 63! BRROWASIN G LA GUEALI o0

could be ac d annu
obj ect - i Rlanysesuned $a @ |¢ll~:¢e§9é'et helsmea?alby i $hét§bﬂ-ﬁorﬁ%ﬂ’%‘& 86bbe’

~ used for bqu“itfﬂéﬂégguﬁagﬂﬁiﬁb&eéhanHﬂﬁa6¥§%§t3?”c%5‘HEfééEﬁéESda”d
~still referring to he draw ngs, it_wll ‘be noted that the

movabl e pPAtdFf Yﬁéﬁ&%&ﬁ?%ﬁ% v el raft Re $3MecATFROIORMPERYy oFO
~extent thahdte dit alhysledenbol ddie ldiendore Penis IMAAble eowdradl and
t her eby has adéfnced hnto co act mnég a portion of the material M _
~cl anpi ng ﬁ?@ﬁ] TP HRE EH@$ EOkFetGe 32 which is at the el evated
position, as cdtckbasl wm*seehtl shduduRebe vbtelde thabi ddge. cdoe o3beis

wor ds shee I n CFY dlé
and engaggér%/%ﬂi‘éeunc a\tﬁqigi ra&nde? flgueés%%%mslée%/% 3 %ﬁd rteagﬁf1 _
bl an¥! ng. impaera vemsimcqsrf igurabiep &oplthebettemneofr dhe tmﬂidlt\ﬁé

~ fixed basgo lin@d¥aged e engen.shald dHoseaadbd mbdapktboa ”Bﬁ@&éaér

agai nst the cut e 31, as can be een, from FI GU of the
The moverdhatorat AdESaRanLHEFFenEE n&wscepggl@uz}ﬁ?%gsﬁuﬂ@ febis

the pressieed stehpiad ona3tightdy woapped, a&unpbatsmalm.prem ebakgeve
PR 2 RIRE S AR PRSNFYEBE he iR s T e taY i Rsha. e
core rlngb©¢hﬂmlardaetoob@:ﬁSQdmfanotnmwmqmsiqwmsagsupport the central
area of the ' pyrning next to the operation of the tooling and still
‘referring to FIGURE 1 of the drawings, it will be noted that
the movable platen of the press has advanced toward the
fixed base 30 to an extent that the outer slide holder 10
and the pundh shell 11 carried thereby has advanced into
contact with a portion of the material M, clamping it
against the pressure sleeve 32 which is at the elevated
position, as can clearly be seen in FIGURE 1 of the
drawihgs; In other words, the material M, in either sheet . i
S or coil form, is in place in the die and engaged”by the punch
shell 11 and the pressure sleeve 32 and réaay for blanking.
| Further movement of the movable platen of the press
toward the fixed base will advance the punch shell 11 so as
to blank the material M against the cut edge 31, as can be
seen from FIGURE 2 of the drawings. The movement of the
punch shell 11, at this stage,'has begun to overcome the
pressure on the piston 33 which, in turn, supports the
pressure sleeve 32, :
The beginning of the formation of the inverted cup can
be seen in FIGURE 2 where the periphery of the blank is
drawn over the top of the die core ring 34 while die core 36
and knockout piston 35 support the central area of the



- 6- bl ank. As will be seen, the material is pulled fromthe edge areas of
the blank and flows in the directiton of arrows 100. Further advance of the
‘novabl e platen toward the fixed base noves the punch shell 11 still further
in the downward direction, and the peripheral edge of the blank will have
beerha ped -over the top of the die core ring 34 to form essentially, an

- upsi de down or inverted cup. As can be seen by conparing FI GURES 2 and 3,
the material wll have beep.drawn out of, the cl anp, bet ween c hel

‘and pressur blﬁrﬂ‘eﬂ/e dtﬁlaﬁg R&i §etef‘ans\:lP?oH‘.atlecrg)bel 18 SIUHcJ)j;e‘EO Eem a%&e
this point, edead dreasippfrehecbiahk ande\flows s tlhlgadieectdors db dtows
t he nateriahow.against the top of the die core ring 34 and die core 36 and
knockout piSton 35 continue to support the central portion of the bl ank.
~Further advance Riirthee advaoe @&t the mayvadden platén tRrasd whe fixed

advance; t he yaliC h SPE & eRea g fgﬁ@lfeﬂegtggrf 'O Qb ek NEnPLHK downwara

overconi ng the pressure on the lift out rin and initrating reverse
drawi ng or ﬁ&RQQﬁkﬁPofaﬂﬂaRF%VPSE§BPQRﬁ%EEdSm1°fA$h?in§é%nﬁ}hk haye
be noted thgleenhewipear d¥EsSthe ESEVOElAe | it iédr@e:imgcom agb V¢dm,
the material and th%L t he mat eri,al | | be S]Idlnﬂ|§ cl anpe betmegaethe

| over end ofSEENGIRLLE. 13N HEsd ghﬂﬂ Ut RYCFREYdFEPor 85 iGRP € S8en
During thi lsbqpecrmpaninlgnacml Es} lsa oam?S 3ih,s tetod | mgtlasiaaldrmmacka@re been
ressurg s an onter s, t o] t he i ak. T, ree o

g'ont r ol 'exe?’t% \égmde%éﬁd?tfu%&r? t%ga'ﬂPeggﬁrwee e&e?%gﬁo%hﬁls]t oih]ngR?hibo eg%sure

' passage 35asdectwer3dedwningdthisr ttranmiionhe ptnwhldhelllsd belinoted,at
contact withpts zg@i i al ' | Si;ALSRO: L, g Slaed his 1dHGEnc

pef i pher al rsitl}rlit}’a‘@el e aﬁg'tﬁg\g{(yutc%é pggk’%ﬁe%é’sﬁﬁgcgﬂgg the di le’t‘:‘%or €, r.|rr‘1<g=1e 4 .
to T nsure c6t A % hebdnkhg maderial dh againfhelhe tog Of gde die story

that that ggQngpmPeana’ @@e VorBCRENiaHE MHndbRobODitGEGY 8Hakontdnue to

i ckngss oL bort "hAESgeRtRaT" 1 oh S0 " Ere B4k, 93U0C of The

mat eri al pp P . -

' Further advance of the movable platen, as seen in

FIGURE 4, will advance the punch core 22 against the center

portion of the blank, oVercbming the pressure on the 1lift

out ring 35 and initiating reverse drawing or inversion of
the previously formed cup. At this point; it will be noted.
that the upper pressure sleeve 12 will still be in contact
with the material and that the material will be slidingly'
clamped between the lower end of the sleeve 12 and the upper

_ end of the die core ring 34. _

\J;JS : During this operation,'knockout piston 35 is acting as
a draw pad or pressure sleeve and controls the flow of the
matérial. The degree of control exerted depends upon the

- pressure exerted on piston 35 through passage 35a and can be

 varied. _ _ | _ |
_ Furthermore, the punch shell 11 will be in contact with
the material which is disposed'iﬁ a'gap between its inner
peripheral surface and the outer peripheral surface of the

 die core ring 34 to insure control of the metal as the cup is
formed. It will be understood that that gap can be varied
by machining of the tooling so that the thickness of the
finished cup.relati?e to the starting gauge of the material



" thickened t i nhed

. -7- can be increased or decreased, as desired. Thus, the na- terial can be
thi nned or thickened. Additionally, it will be noted that, as previously
poi nt ed out, the punch core 22 has a concave recessed area: 22d for med rn'
its prorectrng end and al so has an areuéte annul ar nose 22b. This nose:
Wi ll begin to formthe counter- sink portion CS of the done agai nst the?ﬁ op
of the die core 36 which has a conplenental convex shape. ~ The netal wll
. thus be pulled fromthe peri pheral edge of the blank . into the center panel,
‘thereby t baokdre ndgnoredsedi og idecoeased!, ras afleséred.t herkusy,t ithg: gaage

of the nakggr laggkfgénhﬂgIﬁgacgpmg%pgkgggh Whet her t he naterral IS

the pressure bel ow the punch
core 22 wi t h I M%%@Gﬂélwer mitt i wilihi keernotedndtinelh @esnnreyiousing

thi nning pBinted Wit " Ehak Bufdh Bb¥R22 Shas! HSgHsve [ PEcbislied Slealhe

draw-redr aw_ operatign wherein the natgrra een p ed conpletely out
§9rf

of its enddfi ntPEBRAacN bdtfer PRECSING! %%@r I'SR:% 8h takciREe
core ringadéudet tissé rmzb peThlﬂbehdseSWﬂmleb@élhhEopﬁthl Tl lcoin Beg-

from bet n,the |.ower f ressure.sl 12 and end of
the i e coiBY Hof G18h CBICY i Fone BbBARSF e ctoP ofnEngt Bfils @or8’
sl eeve 123%i whixtkohke aeemomplhmﬁagencenvppedslwpe by élrthmetratl odills

nol i ng preosurs s RS, Erofl il PRk 1ghtnd fLS, I thippiah eone

mat €ri al Fsepeer'é@nmnartﬁltheherahw satw&enmmcchrshbrlnningam cacunewnet
ring 34. r’e‘uecqqmleel rw;edos«ear@wn v;eermjze 8t Uﬂ% me@éfaml efnen ﬂ;nﬁhﬁ
press vvrIL_hav& éa[}%édthe punﬁ tﬁ’rﬁre %strl |t+| é‘? r mto? i
cavity of *Pfe FPRE Btad.qur PRG RS & @p,mﬁfiﬁr‘fé‘é‘ bsth sﬁ’pBBFfjr nQt U
pressure thinnedli @epends36 amdnbkeddi I otRer pressiik é Nbéhowe\wtid pineéh

menber i gl urflJL,ym pgr,;,,e%,?%g%ura' tﬁ%ﬁgik\é%& thicgﬁ'ﬂﬂﬁ J"=gRa" l’:fﬁis

supported gy a cam e cam of f cam perm t
dowriwar d BEesSsMne cauaxegtm@nnning in the countersink- area.

' FIGURE 5 illustrates the finish of the draw-redraw
operaﬁioanherein the material_has'been pulled completely
out of its engaging contact between the duter_peripheral
surface of the die core ring 34 and the inner peripheral
surface of the pdnch'shell 11 and from between the lower endi
of the pressure sleeve 12 and the upper end of the die. core
ring 34 and the bottom completely formed. The pressure
sleeve 12 will also be seen to have been stopped off by
engagement of its shoulder 12a with the top of punch shell .

25 11 to avoid applying too much holding pressure thus avoiding ‘*J
| pinching of the material as the last of the material is
pulled out of the clamp between punch shell 11 and die core
ring -34. The continuing downward movement of the movable
platen of the press will have advanced the punch core 22
o still further downward into the cavity of the fixed base 30
| during this step, overcoming the supporting pressure on the
die core 36 and the die core riser 37'iﬁ'the event that
member is f£fluidly supported or, alternatively, if that
member is supported by a cam, the cam will be off the cam
rise and will permit this downward movement. In either
event, the domed bottom portion is clearly formed in FIGURE

5 of the drawings.



event, the doned bottomportion is clearly formed in FIGURE 5 of the

. drawi ngs. -8- FIGURE 6 sinply illustrates the tooling after the

"movabl e platen has retracted and the supporting force on the lift out ring

- 35.and on the die core 36 have been permtfed to elevate the cup to the die-
|i-nsswhereupon it can be renoved from punch core 22 by air applied through

' passéges 2l1a,2la and 22c, 22c and passed to the body maker. At this point,

-t should be noted that, if desired, the cup could be renoved bel ow the die
line. Such an expaGURE 06N dimplgonpllabedalte sextthedi tpdlingt rafideeof the

 bunchi or © Ry sBY ld (b HERLELe FREREH bYa Und NufhSr £ORE 6,20 on the
:pr-ovi-di ng an open space bel ow base . I'n"erther case, the Cup é 'S now

~ ready to belifinsutf atirg 85 end iwd\thekéief spreudthdraverhenl. Prradtted

of the drawgggseidlygk’ ale degedgalP did N1RnacewRBrpINNgR 4adt Bde
body maker. The tooling here has been i1l lustrated schenat|caléﬁ_onl
e

Thus, & punERMEVES EHOMs PARGH c@OF8 Rarky {3} F aaPRASH I T Pughe PESSATCES
Hl 0 schomm e B e e Sh g mokl. 80w |1
advanced 1 the & GhiBPOinkyr 3t sbd PEAREET ERAK AL ASRAT Bin (IF
‘portion of the coulddsetremelied below!thel gieuddorded $uessane exipedierd
dored bot L ofitfls Y| AEEPRe 1160509 fae pdiftDLHe THE BRe (OE BURER o
can be ‘teseR2pr pexnithdagupgrneatrics petnactiosordhigthestdbe iopreriv3fceand
tovar d redr apeRiGH 0. n BYpeANElcdhd 16y Shagke 3¢, e ther or both members,
the.counterélnk areé’can ePtﬂer be "reset” or nperely maintained,_ as
“désired. In Fl GUAR geithert e#ffg ihe hEHPpSsi EFoMAY t BeBEYp Bt HIFARF
the ironi ngfeir?ed G €He BBAyORaMY LN PF efugehierpfegrmebsgvel y small er
_Iergﬁggf?le ?Lgn\gbgrﬁﬁ@&@s,,tgfl tRe Eggwsi'n(jges Vﬂigsél\:/\é@;st Q%ec%oom%émgup C in
AR place on the punch 40 at the body maker. The tooling here
has‘been illustrated SChematically only. Thus, a. punch
riser 41 is_seéured to means for. advancement in the direc-
tion of arrow 40a or toward the fixed ironing rings (FIGURE
8) which are'also'séhematidally {llustrated. At this peint, -
-t the doming post 50 will be advanced in the direction of
arrow 50a into contact with the domed bottom portion of the
cup; Additionally, the fluidly supported pressure sleeve 70
will éngage the bottom profiled area of the cup.
co Assuming, for example, a domed bottom as illustrated in
25 the drawings, the countersink area CS can be reset or
| tightened up at this point as doming post 50 is advanced
toward redraw punch 40. By control of the stroke of either
or both members, the countersink area can either be "reset"”
or merely maintained, as desired.
A 'In FIGURE 8 , the tooling is then positioned to be
passed through the ironing rings 60, 61, and 62 which pre-
. sent progressively smaller internal diameters so as to iron
. ) the side walls SW of the cup C and élongate the cup to its
final desired dimension. This is accomplished by further
“advance of redraw punch 40 in the direction of arrow 40a
with doming post 50 receeding in the direction of arrow 50b,
as can be seen in FIGURES 9 and 10. It will be noted, how-



-final desired dinension.. This is'accqqpllshed by further advance of redraw
punch 40-in the direction of arrow 40a th domi ng post 50 receeding in the
direction of arrow 50b, as can be seen in FIGURES 9 and 10. It will be -
-not ed, - how ever, that, by means of the support produced by the donlnqd}
post 50 and the pressure sleeve 70, that the normal thinning often
encountered in the domed or profiled bottomarea during the ironing
operation will be prevented, since posi- tive support wl| be presented in

this area. equmath§t¢whw|@a§n§ a6t the shpposti produesed: iy giepdamisrg

pul I'ing the 50 aR@t tRE Pf@ééh?eogieeflet‘h@ b@tsaenwélmagnéilecmrmﬁg;
oper ati on. 1ce the assenb

t ool.i ng passed t.hroug the ironlng.
rings 60, 6PLHEP soncPpntgrede iRdhsy PP& R~ i rﬂfr‘ﬁfr*lt} gﬂ them; prea.
~convent i onaldurdsiy ahe \Wridnd iy faﬂdraubmcmimlettfe dasrdried sifnddgosi-

i nventign h ee o i n,.ac e t,he. di es o Pat ent

St at ut eS, |?&s‘%ou$%3§erun eltls b% tc%rretq‘&qjct ‘%N: %gtltg’nssdc%g%é reécljrgpéd %aé

wi t hout depmm@walannottewe tbipeediminatappthecprebbemsf Pukling the

bot t om conf igheAld rOhd S P RIr¥ il 1 ©utS U @fe WY tont Qi—‘um{g} 191 tRIGg from
" the sidewall SWtq the chuckwall CWis concave, the sleeve 70 al one mould :
provi de sufﬂﬂﬁ%ﬁﬁ?qgupport It will also be understood that only the

‘ ~“tooling neces- swmpdwathernassemamaaalﬂamlhmg een phb&&ﬂratﬂﬂoughthﬂugh it

can be prodde iy ekRue, 03 hat ey 82 1€ 680 By EmSVAE ROBR R 70,

formng a ideedng Mcfar@ i mmmaierfmmg- a profiled bottom '

CO”p“ si “9 the. Stvﬁﬁfle‘)fa lelarHﬂd‘Q:on‘?pmrdaééd’rﬁ{ﬂH Be dkinved Pidlp the |
"has been set forth in accordance with the dictates of the \'J
Patent Statutes, it should be understood that modifications

can be resorted to without departing from

___the scope of the appended claims. _ _ ,

Thus, if the bottom configuration is appropriate, such
as where the port1on thereof from the sidewall SW. to the
chuckwall CW is concave, the sleeve 70 alone would prov1de
sufficient support. |

‘It will also be understood that only the tooling neces-
sary to form_one container has been illustrated, although it
is common practiée'to provide multiple tool sets so that
more than one can can be produced in éach opetational cycle.



5 peripheral edge of the blank about a di% core ring (34) to forman
inverted cup; reverse drawing the'inverted cup and sinultaneously formng a
concave profiled bottomw th a countersink radi us by advancing a punch (22)
havbng a contoured central portion against a novable die core (36) 10-

havi* a ‘conplenentally - contoured CEAIMS&I portion; renoving the

profl ‘ed cup to a body nmker; engaging the profiled cup between an
“Broning punch (40) and a profiling post (50); and passing said cup
through one ar noréd mediiody qﬁruﬁprmzmg61a62§eenmdréwnsuppgrtnﬁgnedhe 15
profiled aregohRehfgh naving HSp#6fMsk Obottoh M doPel 8iigekReSSLapLEr i al

s provided in the_bottom of” the cup_during f he’ reverse drawi ng step by
- decreasi ng pP&subdapkppeitd tﬁenmlew(z%rcwrsb ankjihe VdPARId &hed ai m
%_hwher elh ngt hpe%&%bh?la;fddw aﬂpthe b&&ﬁk ol h i | Covg poAy (3Q). 4.

e nmethod o aim er Lr tt A t
supported du&|n§°5§§§ génﬁﬁfﬁﬁgh% rF%ﬁl% ?ghalggzgke Hﬁv%%&sd Fa
for form ngand sdme@tamswnslaniormn@se@ @@npawneprhéuﬂsg bobepmonﬂﬁhoflle
froma bl ank 0ledifftRhisink CPARIUS | BY: aav%ewnc;ecy Plurdya! t@@y HSWHg”Q a
-novabl e platen carrying a punc ; profi | core (22);
a first, fIuF&P§°&€FGaF@Ht§?és§GF$19@ a§Pé€§§ Pl??anAG Qlﬁlﬁéﬁebé &)
carryi ng1@ phassif pad E:%Zn)plémélmﬁlll)ie ebﬂaoﬁﬁéc) aehti'hlou'polrrtli@nand
draw pad (35), an Rﬁ} |Iedf e.cor Qfg) Q sai E ﬁunc shgl &kg
bei ng’ novabl %Pg S RFRfEtrd FPﬁg L) ]?% i Parthe 6PEAR B9er0E, o
die core rin@rbflﬂ@dnlamplnhntmzbn anip; izaningunpuncbr e (¢22) bednga

movebl ¢ ovapdarAidnd S o(AGF) dfa’BUELSRy dLatn! Bo! RKELLEH

erle t he ottonl cooperatTo e core'to #brn1a
om havi n§ioxecordardng e gF a é@?r%n@?hg shll-:eunﬁepepmélnsdu e and

sald I|fusoubﬁaﬁy;eesgkegnQu@y@@ﬁgad (36) engaging the material agai nst
sai d- punch core

and'

2. The method of Claim 1 wherein excess material is
provided in the bottom of the cup during the reverse
drawing step by decreasing pressure opposite the punch
(22). ' - '

20 3. The method of Claim 1 wherein the profile of the
cup is reset by said profilingpost (50). '

4. The method of Claim 1 wherein the entire bottom

L,/ ~area of the cup is supported during passage through the
ironing rings.

25 5. Apparatus for forming .a deep-drawn and ironed
container having a bottom profile from a blank of
material,_comprising: a draw-redraw station including a
movable platen carrying a punch shell (11); a profiled
punch.core {(22); and e first, fluidly actuated pressure

30 sleeve (12); and a fixed base carrying a pressure pad
(32), a die core ring (34), a lift out ring and draw paqd .
(35), and a profiled die core (36); and said punch shell
(11) being movable toward said die core ring (34) to wipe
the blank over said die core ring to form an inverted

|



(:22) durihg'the reverse draw to Cdntrbl {etal thickness; and an ironing
station including a punch (40) engagablé With the interior of the cup, a

post (50)

engageabl e with _the exterior of the bottom of the cup,

(70) engag
the cup,

reci-procal ly 10 disposed with respect to sai d punch and

a pressure sleeve '~

eable with at least a portion of the exterior of the. bottom k-2

at least one ironing ring (60,61,62); and said punch,

‘'sai d

post and seaip:psedsurmrich sorevd28Qi rkgamam‘sabm otlghasm eaudomlleg ri ng.

6.+ The g
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the exterior of the bottom of the cup, a pressure sleeve

- (70) engangle with at least a portlon of the exterlor of

15

the bottom of. the cup, at least, one ironing ring

(60,61,62); and said punch, said post and said pressure
sleeve being movable through said ironing ring. '

6.  The apparatus of Claim 5 wherein said punch shell
(11) has an internal diameter greater than the external

- diameter of said die core ring (34) whereby a gap is

20

25

30

pressure sl eev UI’I ng

formed therebetween; the material ~of the inverted cup

being slidingly engaged in said gap during reverse
drawing of the cup. '

7. The apparatus of Claim 5 wherein said first _

pressure sleeve (12) has a radially outwardly disposed
shoulder (12a): and said punch shell (11) has a top
surface for engagement with said shoulder of said first
pressure sleeve after a predetermined amount of travel
whereby clamping pressure imparted by said first pressure
sleeve during reverse drawing is limited.

8. A method of forming a container substantially as
hereinbefore descrlbed with reference to the accompanylng

‘drawings.

9. A container formed by the method or apparatus of

any of the fore gmnq Claims.
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