1 METHOD AND APPARATUS FOR FORM NG CONTAI NERS Thi's i nvention rel adesd Al 30
general, to the production 5 = of two-piece containers fromsheet or cg@it
stock and re- lates, in particular, to the production of such containers, ’
of both coated and uncoated steel and aljum num and ot her materials, without

any nechani cal transfer, at high speeds, while nmaintaining a flange at all
times and avoiding the 10 pi nching problens normally encountered. It is

wel | -knoun in the conjpiaeh hNITAMPRKATES PORTFOIIING CONPRIRERS'S. !hat
is containers in whi ' d the

top or end closure is of a separate piece, by neans of draw ng and
redrawi ng net al and ot-her materials. In broad terns, the prior art
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statlon and t hen transferrln E to a second station where 1t dr awn
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these approad@fed #aParate PLeFe, byt mepas: of, draw %Wp‘(’ﬁ@%awéﬂgmﬂﬁéﬁl
they arqglesigffdother materials. 1In broad terms, the prior art dis-
closes starting with flat_materia; either in sheet or coil
form, blanking material from that stock and then drawing it
into a cup and further redfawing it into a flanged con-
tainer. | ' .
20 There are a number of priot art patents illustrating
various approaches to this problem. Examples can be seen in
Candee U.S. Patent -2,183,287; Bulso U.S. Patent 4,020,670;
Bulso U.S. Patent- 4,214,471; and Bulso U.S. Patent
3 4,248,076. Generally, these approaches involve forming the (1
o/ 25 cup in one station and then transferring the cup to a second
station where it is drawn or redrawn into the £finished
container. Essentially, these patents disclose in line draw
and redraw systems wherein the flanges are pulled off during
the draw and redraw steps.
30 This methodology, generally, also necessitates, of
course, some sort of transfer mechanism, as can be seen in
'Bozich U.S. Patent 3,512,391; Cvacho U.S. Patent 3,628,368;
Parmonoff U.S. Patent 3,715,905; Miller U.S. Patent
3,800,583; Wessman U.S. Patent 4,061,012; vVandlik U.S.
35 Patent 4,203,314; and Byrd 4,364,255,
All of these approaches are, presumably, satisfactory

for the purposes for which they are designed.
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2 However, they all have various deficiencies when cer- tain desirable
charaggprlstlcs of ‘tthe' finished product are considered. Specifically, it is
ed desirable to produce an 5 apparatus and nmethod which is capable of
produci ng finished containers. fromeithér steel or alum numor other
materials and fromeither ‘coated or uncoated stock. It is also desirable to
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- It is alsd.believed desirable to increase the speed of
operation of such a system and to eliminate mechanical
transfers, wherever possible, since these transfers limit

20 the speed with which the press can be operated. Elimination
' of such transfers also enables lighter reductions to 'be
taken without loss of speed and with a more uniform flange
with less earring.
. It is therefore believed desirable to form containers
N _?5' in this general fashion having flanges on them and without
removing the_f;ange throughout the drawing and redrawing
“i operation, but without pinching it either wherein the pre-
. coated material, in particular, avoids'damage.y

Finally, it is believed to be desirable to minimize
30 handling of the workpiece to minimize damage and this can be
advéntageouély accomplished by reverse drawing to avoid

inserting the tooling [only] more than once.
In general, then, it is believed desirable to produce
- .such a system@whiqh;is_opé:able in either one.or two presses
35 which has universal application and can be used, as pre-
viously noted, with all different types of material and with



3 coated and wuncoated material, thereby providing a very versatile,
efficient and econonical system It has been foynd:that such a syst emegan
be provided by a nethod of formng a containef in a double-acting press 5
wherein, at a first statign,~the mategial is blanked, drawn to an inverted
cup shape and then reverse drawn to forma flanged cup. At a second '
station, the flanged cup canh:then be drawn into a .second jnverted cup and
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- easier, thereby minimizing damage, part_icularly to coated
material. It also minimizes damage . such as denting by |
15 making it possible to introduce the tooling to the workpiece
only once. ' : :
~This system is utili.za-ble in either a single or double
press system.and eliminates the need for mechanical transfer
means, thereby meking' it possible to-=operete at much higher
20 speeds and also to avoid alignment -'problems and damage to
" the containers during the usual mechanical transfer opera-
tions. ' '
Accordingly, it becomes the pr'incipal object of this
invention to produce a method and apparatus of the character \/
25 above-described with further objects; thereof, becoming
' more apparent upon a reading of the following brief specifi~
cation considered and interpreted in view of the accom~
panying drawings. ' ' '

30
OF 'I'BE DRAWINGS:
FIGURE 1 is a partially schematic e1evat10na1 view of
the press embodying the system. : :
_ FIGURE 2 is a partially schematic plan view of the
35 operational area of the press. :



4 FIGURE 3 is a partial elevational view, partially in section, show ng the
blankhwg operation ‘at the first sta- tion. FIGURE 4 is a parti al

fel evati'onal ‘view;.partially in 5 section, showing the position of the
tool i ng upon form ng of the inverted cup. ¥FIGURE 5'is a partial elevationa
view, partially in section, show ng the position of the tooling at the

start of the rever W.q 1 rtial elevati.o

view, partially |n§gg§§% Pﬁh&wgﬂf%%éij %FYP%H Q;%%blpﬁétdemiﬁy¥%e
reverse draw sectionyt rsémwimg t thle cblankli@gRogerat dopart athel €izsitonsta-
Vi ew, partlaléybﬁn section, show ng the p05|t|on of the tooling follow ng
15 formation of the |nverted cup. FIGURE 8 is partlal ‘el evati onal view,
partially in sectiBRG U&ﬁnﬁr@ﬁtﬁeH§Qﬁ¥ﬁio?l?ﬁétéﬁéﬂh|Y#ﬁ%i pPRstipgddy in
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FIGURE 9 is a partial elevational view, partlal I n sec shomnng
posi tion of t?k?tb%??ﬁﬁeﬁtcpﬁb second station.. FIGURE 9A is a partia

el evati onal vi ew Mctmal Isy w ae mu sslwvaﬂiohaq ROSw | Oﬁareﬁaﬁﬁe in
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ed
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container. gection, showing the position of the tooling following
.15 formation of the inverted cup. o
FIGURE 8 is a partial elevational view, partially in
section, showing the finish of the operation of the first
station with the flanged cup being elevated for removal from
S the press. - ce :
, 20 ~ FIGURE 9 is a partial elevational view, partially in

section. showing the position of the tooling at the second
station._

FIGURE 9A is a partial elevational view, partially in
- section, showing the position  of the tooling prior to
drawing of the flanged cup into a second inverted cup.

. FIGURE 10 is a partial elevational view, partially in
éection. showing the position of the tooling following
forming of the .flanged cup into a second inverted cup.

. FIGURE 11 is a partial elevational view, partially in
30 section, showing the position of the tooling at the begin-
'ning_of_the reverse redrawing of the second inverted cup.
. FIGURE 12 is a partial elevational view, partially in
section, showing the position of the tooling following
.. . reverse redrawing of thefsecond inverted cup ‘into a flanged
35 container and profiling of the bottom.of the .container.



5 FIGURE 13 is a partial elevational view, partially in section, shoﬂ?ag
t he conpleted flanged container elevated to die |line for renoval frorgghe
press. 5 Referring, first-, to FIGURE 1 for. a generat: view of the
press, it will be understood that the i%hvention is, primari- |y, intended
for- use with double acting presses having inner and outer slides reciprocal
with regard to a press base and capabl e of independent control and tim ng.
An exanpl e of 10 PIGUBB a3prissacparbiadeeiavationpbyvies, pPardially in
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si nce the desi gn and operatlfon of suc tlng presses is
in the art. SR otiRegFQr ERMOyAY |Erom &he RFEBSFI GURE 1 of the 15
drawnngs |t will be seen that the press, generally indi-" cated by the
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12 and a press bed 13. The bed 13 and head 11 are intercon-
nected by uprights 14,14 which provide guide means for
travel of the inner and outer slides which are not illus-

20 trated in FIGURE 1. While members 14,14 are commonly re-
ferred to -as "uprights", it will be noted that here the
entire press is installed at an angle to the'perpehdicular
and the press may be referred to as an inclined press. This
press disposition facilitates the elimination of conven-\\)

25 tional :transfer mechanisms as will be described below.

The inner and outer slides of the prese”lo carry the
draw'and-redraw tooling and are driven'by a crankshaft 15
which is, in turn, driven by a fly wheel 16 which is, in

~ turn, driven by a motor 17.

30 . As previously noted, it will be understood that a press
of this type is capable of moving the inner éna_outef slides
toward and away from the bed 13 and that the movement of
these slides can be controlled and adjusted independently of

.. each. other. 1In this fashion, “the tooling carried on these

35 eslides can, likewise, be.independently controlled.

FIGURE 2 of the drawings illustrates a plan view of the
tooling layout within the operational area of the press and



6 its associated conveyors and provides. for a stock feed, generally

i ndi catyed by the. nurmeral 20, in the direction of the. arrow 21. This
.zt ock ¢@n be fed.either froma coil or fromsheets, as is well-known in
the art. 5 As noted, the stock 20 @nters the.press in the direc-
tion of the arrow 21 and the tooling of a first station perforns the
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screw 32. __Thus, the draw horn 31 is novenen C|proc
fashi on wtBh rEbBeétqﬁ9QﬂQ?tﬂ£m$H2 JFEOWEd233 . of the press upon novenent

of the inner slide e dgpadiiey déxdnihalr bAGSt  of this structure will
o described below, but FIGURE 2 generally shows the path of
movement from the stock 20 éntering the press to the fi-
_ nished container CFC leaving the press. from the second
“_20'_ stétion.,- The conveyor system is shown and described in
general terms only, since, other than its specific layout
with'respect to the press, its function and structure is
essentially conventional.
- _ Turning, then, to FIGURES 3 through 8, it will be noted
~" " 25 that this is a series of partial elevational views, partial-
1ly in section, showing the position of the tooling of the
first station in various positions as the various operations
are_performed on material 20 by that tooling. It will also
be noted that the direction of material flow will be identi-
30 fied by arrows 100 in these views. : -
. Referring first, then, to PFIGURE 3, it will be noted
that the inner slide of the press carries a draw horn riser
30 and a draw horn 31 secured thereto in adjustable fashion
N by.a screw 32. Thus, the draw horn-31 is capable of movement
35 in reciprocal fashion with respect to the base 12 and bed 13
| of the press upon movement of the inner slide toward and
away from that.base.' o



7 Carried on the outer slide of the press is an outer slide holder 46 which
is also reciprocal with respect to bed 13 upon novenent  of the outer, .slide.
This slide holder 40 carries an upper pressure sleeve 41-and an -uppey ¥
pi ston 42. 5 The piston 42 is desigred to operate hydraulically or pneu-
matically on the pressure sleeve 41, as wl| be described in greater detai
bel ow. Al'so carried on the outer slide holder 40 is a blank and draw punch
50 which is secarededn qgn athebyowster abllédde0 of sthewprelssinis ian ddspesed
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the directiopuefedfe 80rgécdtedl thevdith by oife IdY mdid Horewd6Lied a
pressure sleeve 41,35, Undergpreseure . from uppgh plgton, 42, has.

15 procal with respect to the base 12 and bed 13. '

In that regard, a lower piston 80 is provided beneath
the draw pad 70 and is actuated fluidly so as to reciprocate
within the bed 13. ' ' _ o

Further inboard of the draw pad 70 and the lower piston

20 80 is a die core ring 90 which is fixed to the bed 13 by one
or more screws 91, as can be seen clearly in FIGURE 3.

A knockout pad 95 is also carried by the base 12 and is
reciprocal with respect to the base by.meahs of the rod 96.
Knockout pad 95 can be actuated pneumatically.'byaraulically \;)

.25 or mechanically as desired. I o

It should be noted that FIGURE 3 and the ensuing
drawings illustrate one set of tooling. From FIGURE 2, it
will 'be apparent that, normally, multiple sets would be

- provided so that a plurality of cups may be formed on each
30 stroke of the press. B ' : -

In FIGURE 3, the tooling is illustrated ‘in the starting
position in that the stock 20 has been fed into the first
station of the press in the direction of the arrow 21 of

. FIGURE' 2. - At this point, the upper pressure sleeve 41,
35 under pressure from upper piston 42, has descended and
engaged the material M, as shown_{ﬁJrTCﬂﬁﬁ_3{ following
which further descent of the outer slide holder will bring



i . :

engaged the material M as shown in FIGURE 3, follow ng which further
descent .of the outer sli@de holder will bring 8 the blank and draw punch
5P into engagenent. wisth the ma- terial M and will blank it against the cut
edge 60 so as to formthe starting bl ankgfromwhich the finished container
will ultimtely be produced. 5 Wth reference to FIGURE 4, it wll
be- seen that the first inverted cup is in the process of being forned from
the bl ank justtB®r Pa@nk, andydcay punck, 50 imto- Bagnstemumawmnethppma-

pressure sl eeveedialsmshhlll winic t t I elgoP
Oy a1 ¢ reeea iN1ceNank! M tdyd s CBERE] ﬁOtNEHBQ PR o

from ston
slide hol der df® &ﬁ ﬁ?ﬁﬁ%ﬂ%ﬂgiéﬁgpd?éu;pﬁhéﬁhSGhﬁasfﬁmb%be@h@Qmmamnax
M about. 'Ehe tapi]fai uheﬁnaxeclydbel mbaldderm.l I90bso ats fjo prelin l-' narltlhytf;)[]m
an i nver cup fr erd e re, also a e
bl ank and’ drawppunc "gg il "%ef %%ehxﬁnﬁérdr 0 gﬁd"’;aiaﬁif |8RRR Shatoths
down overcomliﬁnsmeinppmtedn@qpmimainCthb mmbﬁtﬂsCoEOMEidyﬂwaiﬁeatfﬂdm
Sy T e
FI GURE.3, so &hat thenuppersipressiire Xleewé 4heisnetilad imipcontatt with
mmreri ol oy or s BREFiAY af r@‘?i'&"@%ﬁ“ﬁw OF hiBraliyidl S duid® erom

mat eri al r|or to Ré%
t hr oughodt® as h & |URBeRy BibR tOmOA2- movmwralee bbenguggrta&ﬁdel hodder de-

hel d between ZFrendd Ankh@ s shRVand ndPaw aﬂehdse%aadwﬁsea“@ gx Q‘i‘ri%cahu

re- tained thr

0 Turn next_ .to [l ,
out'sf slide hf d%'}ht ﬁ;}%e melféﬁteda Ade cozeyrimgn g0 §°V\IP§hHPaEF8My|i-
fromthe bed hRarilyheosmres invertéd| cep, £86m BRecHMEterial ﬁQ“t!QUQQIHQbe

oo orra e PG b3l 41085 33K, B8, TRIARKL i 0akavs  Bingh (3 has
nateriallﬁ Tersced the ﬂmaanld(ﬂOtéﬁﬂtmowengpahﬂduéaﬂéﬂéwwaVBEcoming
. the supporting pneumatic or hydraulic force beneath it. It
will also be noted that the material has been pulled or
flows in the direction of the arrow 100 from the periphery
. .. of the blank, formed in FIGURE 3, so as to form the side wall

.20 of the inverted cup.

It is important to note here that pressure sleeve 21
initially contacted the material prior to blanking in PIGURE
3 and will remain in contact throughout as will draw horn
90. It will also be noted that flange F is held between
blank and draw punch 50 and draw pad 70 and will be ‘so re-
tained throughout. -

Turning next to FIGURE 5, it will be noted that the
oute:_slide-holder has ceased movement and is beginning to
. withdraw away from the bed 13. fThe inner slide holder,
- 30 however, has continued to descend and the draw horn 31 has

. come into contact with the top of the material M with the

. knockout pad 95 supporting the opposed side of the material

M. This is the position of the tooling at the start of the

.y reverse draw of the inverted flanged cup to form a reversed
.35 flanged cup. S : S

Accordingly, it will be noted that since the outer

slide and slide holder has begun to pull away, taking with



reverse draw of the inverted flanged cup to forma reversed 35 fl anged
cup. Accordingly, it will be noted that since the outer’ slide and slide

hol der has begun to pull away, taking wth 9 it blank-and dram/pﬁdﬁh 50, %
the |l ower piston 80 will begin to no®e up and. forcing the draw pad 70
upward al so, as clearly indicated by the arrows on the drawi ngs. Flange F
remai ns trapped between these nenbers. Continued descent of 5 the i nner
slide, nordavdrlarkiand dnewdpandiorsd 31ther lowerdpistama8d whilbbegin

Thi s exert f h n a 0
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pul 1ing th§hﬁﬁﬁ%ﬂeﬁnﬂ¥%ﬂ¥?ﬁebWEMHﬂu§%£°VﬁlPnaﬂéé Arawingsn t Fdapgee® 10
tion of theepaiu mﬁéaﬁ%é&ééﬁ NBhedd. aﬁmwﬂ:y. - acéﬁ!%ﬁéd Beaeast o as

cont ach ant b8 AMNEE LIPS RARAAHET o) BRANaRdtARL AN NPED I0dEHF BRGS0
D00l i At Sone bl e T o e sag L atnad o aher ohg i
Wil bd opRdt f8: Drs iy (Rt d v ol bl $EERELRNRITCI g Bd
bﬁ-d lgoand in:ven‘t:eércupi &£ hBIGURESas? daader?edms'([idteoteutndaam.‘ci:m etthe At -
Wit rofor BAESTId T ro R (PLMhe 8 whillaped' bREseD LMD RCAIRNG-

pul | s1lvay tiem oife ther & newh it ach @ & kst EQRm o Rif fectibvelyo eoﬁevemseqol ay

t hereby el @4alnl t fééﬂgﬁgwﬁupanlgggg)grmad|e line for renoval from
the first 25 qgiﬂ%%ﬁ] ress. It be noted that, in the transition #J

from the Fl GURE A9t t sﬁswr@heslfqetxmé# 208 (d5av Bora Hhdremadnpdinc

S0 will reeahttam: @nd If1amgs Piddmalify hweeén blankhandt 8Faw Punaehe 50 i s
in line wth tgﬁ 0p..0 g%e core ring 30 90 allowi ng the flange to be
pul | ed acr8§§ (R? taw pad 70. Since thé blank and draw punch 50 is

pulliag away, FIGURE 7 is merely an illustration of the position of
the tooling at the end of the formation of the reversed
flanged cup wherein it will be noted that the outer slide
holder has pulled completely away from- bed 13 and ‘the inner
- slide holder has descended to bottom dead center. At this
20 point, the flanged cup of the first station is compléted
~ and, with reference to FIGURE 8, it will be noted that the
inner slide als¢ now pulls away and the force beneath the
knockout pad is able  to come .into play thereby elevating the
flanged cup FC up to the die line for removal from the first g_J
25 station press. : - :
It will be noted that, in the 'transition from the
FIGURE 6 position to the FIGURE 7 position, blank and draw
- punch 50 will reach the die line as will draw pad 70. At
. this time, flange F is in line with the top of die core ring
30 90 allowing ‘the flange to be pulled across the top of draw
pad 70. Since the blank and draw punch-so is pulling away,
no pinching occurs, thereby avoiad. damage “to the ‘flange due
to feathering. : B -
: - . It will then be noted from FIGURE 2 that this flanged
35 cup FC will exit the press in the direction of ‘the arrow 22
'~ onto the conveyor 22a and'follow-that conveyor around for
reentry into the press at the second station in order for
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no pinchi,ng occurs, thereby avoid damage to the flange due to. feathering.
it will~then be noted fromFIGURE 2 that this flanged 35 cup FC will exit
tihe press inthe di.rection of the arrow 22 onto the conveyor 22a and foll ow
that conveyor around for reentry into thEOpress at the second station in
order for 10 the flanged cup FC to be converted to a conpl eted

the oup FC to ShbIEtEgeR S sFErEs SR eoprer LFAnES AarPAgleRed saptaner -
getCE?QL Cﬁl 1% r ?nﬁa‘m. &he ?:evﬁeebsuyncmentlngnedw iiﬁcmegatugnhadft cthe Gphiess
only ong set nge[}dlt;ﬁ%p@!&f +8§eﬁé é@r?%‘gﬁigl gﬁ%& °S§§ %?’%af Q’ts"P{gW é%“ml-
FIGURE 2, nult nﬂieingatshe\meeldbéocomhanllyca]sdzxammfer- Ref erring,

oSt o B GRS 2 fdeeefle | NENBRINAGT, ey 8| Vo BBHRES"S ribifsh

cups FC wi |1 have eX|te dtation onto the conveyors

nove in the di dettfon bhet prezatdnn of tthe htoaddpadask aﬁh%nse%'ﬂér sitas kan .

FIGURE 2, in padd i) abn1it oe lsdie aetedotmab 195111 e aéeessseauaatﬁeugn,
will enter intothe press etmeen de ra%}s 1§ io and wil | ﬁ gpee
the actual sec@ft SAGAE LY & QWPwHe ipaigip BofpEs HPUdAy eﬁ&%@°“'

rings 191, 191 1'ﬂu§§ar|ngs are S|zed so that the incomng flanged cup FC

s or 1""“" Mol At BRE ey & mARERsR A AR o RecRERNA,
station. have lmrppevioﬁeﬂ.yechpuelﬁb cthpe wElbngedelcupsit #C iwitll chavei eixdted
gﬁ”t | ner and rec?f‘i‘gta@{%icﬁ{ &'u ‘tﬁr %rf*f?%oi:éf)‘fzg a%fxg glitiri]to%ssin

t-in the Ion o arrow1 descr
greater detail tBLﬂ odiresatdan n@f t khe, GGH’W@U@Q tor thejesecond ostart ign-

operations per fgu#gct fllg 166 ﬁhéﬁﬁﬁdzf;uanFsaettitdtﬂé@pom ﬁmtl BE. nbltea that
toollng involved wll be first described. Accordlnglg |nngr slide de
carries aIEUnCW- | £kanged cups FC will enter into the press etween gui
rails 190,190 and will proceed to the actual second work
_ station where they will be stopped by engagement rings
. 191,191. These rings are siéed so that the incoming flanged
. 'cup FC will be held and will not pass through the open ends
.20 e_of the engagement rings 191,191. However, once the fe-
drawing operations of the second station have been per-
formed, the cup will be eloﬁgated into a finished container
and will have a smaller diameter so that it will be able to
. paSs on out in the direction of the arrow 23, as will be
described in greater detail below. :
Referring, then, to FIGURE 9 for a descrzption of the
operations performed on the flanged cup FC at the second
station, the tooling involved will be first described.
o  ' : Accordingly, the inner slide carries a punch holder 130
30 to which is secured a punch 131 by means of screw 132.
| _," The outer slide carries a movable pressure sleeve 140
'_which is acted by the pneumatic or hydraulic pistons 141 and
. 142 which are stacked above it. :
outboard of the movable pressure sleeve 140 is a fixed
- 35 pressure sleeve 143 which is secured to the outer slide
| ‘holder by retainer 143a and one or more screws 143b.



30 to which is secured a punch 131 by neans of screw 132. The outer~slide

carries a novable pressure sleeve 140 which is acted by the pneunat|@¢or

hydraul i c pistons 141 and 142 which are stacked above it:

novabl e pressure sleeve 140 is a fixed 35 pressure sleeve 143 which is

secured to

143b. The bed 13 in the second station area contains a pro- file pad 150

the outer slide holder by retainer 143a and one or nore screws

which is nountedh!ihe&nmakdnthhnjséngmdiShat§OMydmamicnmt§1ns a pro-
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hydrandinably ¢ Pneumstieally efd raeq=bmi<=paa1¥orsqmowheéh on

supports aRfedded O3 ! he dram/pad 170. Referrlng to FIGURE 9, it will be
seen that the flange cu FC has _been duced i nfo the_second
stati of and has Q&B'S?Pﬁﬁo%ﬁl opﬁegitlieoﬁ’ali/ IR decredray sdgevsy 1ER
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At this time, the outer slide will be advanced toward
the bed 13. This will bring the fixed pressure sleeve 143
into the interior of the cup'rc and: into engagement with the
bottom of the cup, as can be seen more'clearly in FPIGURE 9a
which is an enlarged view. It should be noted that this
engagement will be maintained throughout.
. Further downward movement of the inner and outer
slides, and particularly the outer slide at this point,

causes fixed pressure sleeve 143 to force the cub FC into\\J

the shape of a second inverted cup. The beginning of this
action can be seen by comparing the full and broken 1line
positions of the tooling in FIGURE 9a. It will then be
noted that this sleeve has advanced toward the bed 13,
forcing the draw'pad5170 and the lower piston 180 downwardly

~-and has pulled the material into the configuration shown in

FIGURE 10 of the drawings over the top of redraw sleeve 160.
Here again, it will be noted that flange F is trapped
between fixed pressure sleeve 143 and draw pad 170 and will
remain so throughout. : o )
- In the FIGURE 10 posztion, the movable pressure sleeve
140 is also brought into engagement with the top or, more
precisely, the bottom of the second inverted cup. Also at
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§0 and has pulled the material into the configuration showm in Fl GURE 10

of the.drawi ngs over the top of redraw sl eeve 160. Here again, it will be
poted that flange- F:is trapped between fixed pressure sleeve 143 and draw
pad 170 and will remain so t hr oughout . 352 In the FI GURE 10 positi on,

t he nmovabl e pressure sleeve 140 is al so brought into engagenent with t he
top or, nore o] of_4t caond u Q .at
12"t hi 6 poi nt T3 Bedass ey ansdh 3 A 4 offep Bpad shelr o
movenent, whi |kt movement 5| whd leothendanern skide dvont inued! o mm tdciven -
occurs, the ad r f hs13

pr fdfy? A%Sotl‘lfs 3EE"E‘| ?ecup an%?&f?ﬁ.g daa Pigs ﬁ; e Q:'p l‘%ﬂ%zil ke

the bottom surface o nverte arn, turns the cu

out, reversin@nifhdth %cl?%@\/fﬁbel Punshy 13 lenapae & hei bettom Eérlfﬂﬂ?t afhithe
the fl F h h b t
B L Y e
di rection of1ﬁﬂ§zﬁ¢@ﬁ?!b@gaittﬁﬂ§°19 flanged arntainer | ehils mﬁdﬂ&ﬁ%ﬂiﬂﬁa

PPt 145 mogr elanye B 1 dVS141A99pfichia eVﬁEPé"sef‘%E{“‘*ﬁﬁe Mol
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f1 anged cont alﬂ%i@@ﬁa%fbgéﬁtmpniﬁl ?“porlﬁle el Jt:‘lﬁrﬁ"?i're ﬁ"gg ég’r?
profiled. Tglmtﬁ:ﬁws Faowisr t ire ehei i&ii@@tmiﬂabﬁ hawrfai:lrbew plamblsg this
remai ns | e [

reaches |(Hs aézeg’le"qo)rg"ﬁﬁ%&re'ﬁﬁ é?% ?ﬁg&?@e H§P 8& #ég 8?@&%‘% sglgethee
~ bott om of tmaliﬂnala&e fange F, Wessver i nremadnshdtetweerm| £ipedssleeve
sl eeve 140 en- 18095 H&; cgqbalner in FIGURE 11, as the outer slide re-

Ctraefs, it takes f1xed pressure sleeve 143 with it. EXam/gad 170 foll ows
' sl eeve 143 up underIn hé"m%% 3241 obkr Wikl obelgnotiad | thaty thecromplefied

“line. At thi Sfﬂﬂ'hj‘éd 8&1% ﬁxé‘f‘gél-‘é ﬁ&s'lﬁ’é@ﬁ Mﬁgll?eﬂa?ﬂeﬂf ah%dri%‘ﬂ %&@tﬁn

160 and e flange F can be pu across he to | eeve.

fixed sl deve DBS Reen| Prag &ﬁéy %ﬁr@ﬁ?ﬁﬁsoPUuﬂgrﬁkﬁ Qf the fact that
the profile pad 150 remains -solid at the bottom of the

_Jstroke_and as the profile punch 131 reaches jits bottom range
of movement, it imparts the desired profile to the bottom of
the container. L
20 o Keeping in mind that movable pressure sleeve 140 en-
gages the container in FIGURE 11, as the outer slide re-
tracts, it takes fixed pressure sleeve 143 with it. Draw
pad 170 follows sleeve 143 up under the force of 1lower
o _piéton 180 until they reach the die line. At this point,
25 flange F is level with the top of redraw sleeve: 160 and the
flange F can be pulled across the top of the sleeve. Since
fiied sleeve 143 is pulling away, no pinching occurs just as
previously described with regard to FIGURE 7.
) At this point, the container CFC is, essentially,
30 finished.and.reference to FIGURE 13 will illustrate that the
inner slide has returned to its retracted position and the
profilé pad 150 has also been elevated to serve as a knock-
out or liftout mechanism. '
| At this time, also, of course, as can bé clearly seen
35 by comparing FIGURES 9 and 13, the diameter of the finished
container CFC is much smaller than the diameter of the
flanged cup FC which entered the second station and, there-



previously described with regard to FIGURE 7. At this point, the =
container CFC is, essentially, 30 finished and réference to FIGQEE 13
will illustrate that the inner slide has returned to its retracted peositiont
and the profile pad 150 has al so beenl®l evated to serve as a knock- out or

| iftout nmechanism At this tine, also, of course, as can be clearly seen 35
by conmparing FIGURES 9 and 13, the dianeter of the finished container CFC
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the time required for“the travel of a contal ner I stance 1 equal to its

di an®@er. It wInl this fasivian,  khe noxmal: mechanical txangferathas of

the tool i pgehn ellimisROed ahat iyat the eaﬁ&awnﬂ:eaevsréGQarpqmenStfanaLace-

thereby elim nating ungue damage o the container. 20 - . urthernorey. y
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It has thehefondybtimithedont bat they operatd cifal lepeedent ethe cyress is
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15 equal to its diameter. : ' .

It will also be noted that at all times during the
operation of the tooling in the second station, the redraw
sleeve 160 remains in place théteby eiiminating undue damage
to the container. -

20 Furthermore, the cup CFC has been inverted twice and
redrawn while retaining the flange. '

It has therefore been shown that, by virtue of the
repeated reverse drawing, lighter teddctidﬂs_are possible
thereby producing a more uniform flange and avoiding earring \_,

25 in the flange area. ' |

It has also been shown that, by virtue of maintaining
the flange throughout, pinching and damage to the'coating
can be avoided. . ‘ - o

Finally, it has been shown that by 1n£roducing the

30 tooling, in each instance, to the container only once,
damage to the coating is still further minimized.

35
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It has also been shown that, by virtue of maintaining the fIange
t hroughout, pinching and’ danage to the coating can b

ltas bee\ﬂ,shovm that by introducing the 3Q4 tooling, I nst ance,
the container only once, danage to the coating is st“mm@" MH"P zed
35 CLAI MB: 1. A nethod of formng a container in I

acting presses r|S|ngthe steps of: 5 ‘at aflrst '
station, in aCLSQ oke“1) formngablank of naterlal 2) dr awi ng
an i nve_rted_.__. fl anged cup fromsaid blank; 3) . reverse .- draw ng sai d
inverted cup to 10 3, A method ma ug
renovi ng- sai d fIanged cup to a secgrfd fs?l'ar{lilg% %&@?gfge? sal dgé%(:%rfd more
station, in a single stroRdbde acking rigf%%ﬁ%isilaﬁgédi@ipg (tﬂie) step® af i5
second invgrted cup; 2) I evey; r segond into a
. A) VRS TN iga e e7bf, 5308 gRead gﬁﬁw%ge L

fl anged contai ner (CFOC); and 3) profi e bo tomo
contai ner at the bottomof thdlstrdierming 22 blank oft Meafiadl:al m 1

wherein a flange (F) is formzy ongGdwindVeNd € | e n
mai nt ai ned t hrough steps A(3) and A 29; anteﬁahglfgnlg?%gd gﬁb(}g%fcr’nn

1 or 2 wherein the flange (F) of s& (ao‘)dflt%ﬂﬁfé’d'cup I s mai ntai ned through
steps B(1), B(2) and B(3). 4.3) Theewidmd @fza@i&igﬂ Bat@er ehvezdied fEapoeco

cup 30 39 (FO is renove%&f%?n @ st ste&c?n b¥'dgraV|ty and

transferred to said second station
- removing said flanged cup to a second

. . station; and

B). at said second station, in a single stroke

o . 1) drawing said flanged cup (FC) into a
15 | _ second inverted cup;

2) reverse redrawing said second inverted
_ cup into a flanged container (CFC); and
3) profiling' the bottom of said flanged

container at the bottom of the stroke.

i t

20 _ _
2. The method of Claim 1 wherein a flange (F) is
formed on said inverted cup; said flange being
maintained -through steps A(3) and A(4).

/25 3. The method of Claim 1 or 2 wherein the flange (F)
of said flanged cup is maintained through steps
B(1), B(2) and B(3).

4. The method of Claim 1 wherein said flanged cup
30 | - (FC) is removed from said first station by gravity
' and transferred to said second station by conveyor

(22a) .

5. The method of Claim 4 wherein said flanged cup
35 (FC) is moved into position in said second station
by the force of a cup behind it on said conveyor

(22a).



S. The nethod of C aim4 wherein said flarged—cup—35—""— (FC

noved into position jn said second station a cup beki
on said conveyor (22a). 15 6. The net !& il “ILWH erein thé
' [ s

tooling for performng step-A(2) formb a f

cup and rema

in engagenent with the flange through step A(3). 5 7. Appar-atus for
formng flanged containers in_one or nore douhle acting presses froma

sheet of ma- t@rial TheometRedy.ofh) Cladm 51; wherein; | 1§00ling for
1) a blank and drpw:rfw&mr(gB%)ue;Q)Ama fio vt ahotiamg@ll ¢FYodR €hedchpo) ;

3) sai d bl ank and d??J guHthﬁﬁtn $g%€8%gsto?% dﬁi ffLéaéoéthLS

forman inverted cu

i ns

tO

top of said die coretepn@d(®Q); 4) ° a draw horn (31) novable toward said

die §$re ring to reverse draw said inverted cup within said die core ring
m a flanged cup (FC); 20 - B) at a second station 1)

to f

hol | ow r edr aw §LeevAppaﬁ'(a)tuQ)for efdnmbtg pf]aa;mmeé containegsidn aneabre

t oward
said 25

$al d redrag, 3l e&d@bléoaﬁt :?é‘ége%' %{? Suf |‘?ée( puﬁ ﬁ\?ﬂ

M/S| eve; 13

a

of
1)

novabl e toward saldtﬁédﬁ&n:9Q§R@i§%ﬂ9éverse draM/sald inverted cup within
said redraw sleeve. 230 “at a fgrstTy@aepgaratus of Caim7 wherein, at

said first station,

draw-®unch (50); said dré‘\R/ pad RARK; D

15

20

25
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35

a draw pad ( | S désgggsdpo%p%m tse0 sai d bl ank and

a fixed hollow die core ring (90);
3) said blank and draw punch being movable
toward said die core ring to form an
inverted cup from the material over the

: top of said die core ring (90);

4)  a draw horn (31) movable toward said die
core rihg to reverse draw said inverted
cup within said die core ring to form a

_ 'flangedfcué-(Fc); -
B) at a second station
- 1)  a hollow redraw sleeve (160);

2) a first pressure sleeve (143) movable
toward said redraw sleeve to invert
said flanged cup over the top of said

_ redraw sleeve; -

- 3) a profile punch (131) movable toward
said redraw sléeeve to reverse draw said
inverted cup within said redraw sgleeve.

The apparatus of Claim 7 wherein, at said first
station, a draw pad (95) is disposed opposite said
blank and draw punch (50); said draw pad and said
blank and draw punch engagzng a peripheral flange

- of said inverted cup.



Bfank'and draw punch engagi ng a peripheral flange-of said inverted cup. 35
~ “The apparatus: of Claim7 or 8 wherein, at said second station, a

3 <
h

6. 9.
graw p (150) i s «di sposed opposite said firsgu!ﬂ ﬂ (143);
sai d draw pad and said first pressure sl'etve eng# ﬁ ﬂﬁlﬂ"ﬁ'mﬂm
peripheral flange of said inverted flanged cup. 10. The" appartat us of

Claim7 wherein said blank and draw punch (50) tel escopes over said die

core ring (90); an8.sai Ther aapparatos8l)of eCkatmpds oft 16 rwliérein, at said
said die core ring. 11. a ; 0 L 7, er gf aigd_fi -
sure sleeve (143) tefgggggksggggﬁkHééi% ﬁégég;/% eevgi?QEO)?saﬁ%fégé%ﬁﬁ
profile punch (131) tel @PPPBite said firgbppressunen sieeve edldd)sl csvid
12.  The apparatus of @rawnpadVasidida iR fe éeLELPé egwsha i
t el escopes over said die cg{r{gri n EéQOl%éés% d d?gw orn (a%!i t el eé%%%égg a
within safd 20 perip :@of, lange Qfi@aidr dpverded flanaad £ynq3)
t el escopes over said redraw sl eeve (160); and said profile punch (131)
t el escopes wi.t hin,gaid draw sl eeve. 2 13. The, appat gt of, Claim
12 wherein a;ﬁst&ﬁ'(?O&@&)qg??ﬁ%b%§68§iq}ﬂﬁﬂmieahqﬁﬁiﬂigﬂiﬁig 'qﬁ1§% d
bl ank and draw punch (5@xawappachpi&0dl tedgscupashovext aaid die eprielring
bet ween sai d bl ank and Junge b i : i | e- .
scopes over said die cogg%:’/i'nqlsﬁ‘?4%qu?ﬁdep%gpgbgﬁugﬁoﬁggg%g%gp%%e%e%%Pm
sai d per}®heral edge of seid fdecaane singt d bet ween sai d bl ank and dr aw
punch (.50) and said piston (70,80) during 35 at least a
portion of the telescoping travel of said draw horn (31) relative to said
die_core ring (90}i.sai FhEusPParREUSiQF FLadm ¥ ruberpingsaid; first pres~
L ' sure sleeve (143) telescopes over said redraw
" sleeve (160); and said profile punch (131) tele-

15 ' scopes within said redraw sleeve.

12. The apparatus of Claim 7 wherein said blank and
draw punch (50) teleécopes over said die core ring
(90) ; said draw horn (31) telescopes within said
20 | die core ring; said first pressure sleeve (143)
telescopes over said redraw sleeve (160); and said
profile punch (131) telescopes within said redraw
sleeve. .

25 13. The apparatus of Claim 12 wherein a piston (70,80)
' o is disposed in obpoSed “relationship with said
blank and draw punch (50); a peripheral edge of
the material being held'bétweén said blank and
‘draw punch and said piston as said punch tele-

30 scopes over said die core ring.

14. The apparatus of Claim 13 wherein said peripheral

' edge of the material is held between said blank

and draw punch (50) and said piston (70,80) during

35 at least a portion of the telescoping travel of
said draw horn (31) relative to said die core ring

(90) ; said punch and said piston travelling in a



17 di rectlon opposite the direction of teI esco of said draw i
horn. 15. The apparatus of Claim12 Wne I‘! \l w‘@ ﬂ
(170, 180) is disposed opposite said first e (143); tFﬁe ,}
flange of said cup being engaged betvieen said first pressure sleeve and ‘
sai.d draw pad during at |least a portion of the tel escoping travel of said
first pressure sleeve a el regr

(160). 16. The appari‘gﬁgtci)?n o&:posl{_) vvhtézlrh\eé n&%ﬁéc??bﬂ &gf ig%?g%tgﬁngs

hel d between said ftraveprefsgaddsdeam hommy) and sai d draw pad (170 180)
during at 15 | east a portlon of the tel escoping travel of said
profile punch 131) - relative said - redraw sl eeve; said first

pressure sl eeve and SThe cﬁ%ﬂ@'ﬁﬁﬂ“?ra&%l Iq]rﬁg"?n dWheseiign 8pAEave H%
direc- gion of tel escopyppgi1gbyvels 061§ deBUpposPtd 7 said® f‘ﬂ??d e

forming a container in one or nore; ﬁggf’e acting presses substanti
‘herei n- before descri®egewsieever of bhdki §henct IRRIM OfafAif EPHV\A 9 25

18.  Apparatus for fengageaa mwemersa!ira ome:en: nptésgdave! eswéwg and
presses froma sheet of: gat erial_s i al lé her el nbef aor.e desgrl tﬁed
i r}r\’@s 0 t

with reference to t heSatdoMFaR, iR d portion o
telescop_ing travel of said first pressure sleeve

10 relatively of said redraw sleeve (160).

16. The apparatus of Claim 15 wherein the flange of \J
said cup is held between said first pressure
_ sleeve (143) and said draw pad (170,180) during at
15 least a:portion.of the telescoping travel of said
profiie puneh {(131) relative to said redraw
_sleeve- said first pressure sleeve and said draw
pad travell;ng in a direction opposite the direc-~
tion of telescoping.travel of said punch.
20 o o _.
17. A_method of forming a container in one or more
| double_ acting presses substantially as herein-
before described with reference to the accom-
panying drawings. o
25 ) : ' .
18. Apparatus for forming‘a_container'in one or more
o double acting presses from a sheet of material
substantially as hereinbefore described with
reference to the accompanying drawings.
30

35



