2242383 Met hod and Apparatus for Form ng, Reform ng and Curling Shells in a .
Single Press This invention relates in general to a et hod and appar at us

for form ng container end pagels, comonly called:.5- shelm%zsheet
of material. The form ng of ends or shells for containers from °?

Bul so U.S. Patents 4,516,420 and 4, 549, 424 and the reform ng thereof can be
seen in Bulso U S. Patents 4,587, 825 and 4,587,826. Simlarly, curling
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I ncreasi ng t he spee operati on press capa extrene
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Thus, varlous operations contemplated in the practice of

the present invention are, to at least some extent, in and of
themselves known to the art. Accordingly, it is known to blank
20 material from a sheet or ceoil; it is known to form and r(eform
the material; and it is known to curl the peripheral edge for a
double seaming operation. What will be described hereinafter
.1s a system in which the entire operation on the end panel from
the initial raw material to the finished end, including
25 blanking, forming, reforming and curling, is accomplished in a ( |
single press, while ©positively controlling the shells
throughout the process and greatly increasing the speed of
operation. A single press capable of extremely high speed
operation with a minimal amount of handling of the end panel or
30 shell has not heretofore been known in the art.

In that regard, in a conventional operation, where, for
example, the shells are formed and then converted to ones having
pull tab ends, the press may have tooling capable of forming
-twenty-two shells per stroke. Thus, such as twenty-two out

35 press, operating at one hundred and fifty strokes per minute,
would produce thirty-three hundred shells per minute.

However, typical conversion equipment can convert forty-



However, typical conversion ‘equi pnent can convert forty- 2 two hundred
shells per mnute. thus,” in order to take advantage of the conversion
tapacity, it would normally be necessary to add a second shell press which
doubl es the shell production cost. Since the goal is to reduce the cost per
t housand, this is 5 not a satisfactory solution. An alternative solution
iIs to speed up the shell press. However, contrgel of the ends becones a
serious problemat higher speeds and | eads to darmaged ends which is
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this fashion no handllg dthe art 1e IS re ire%throu h the_ hl ankin N of
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15 while enabling the shell technology to keep pace with the

conversion technology and reduce the cost per thousand.

G.B. 2,223,437A discloses feeding the stock into the press
at one level, providing for blanking, drawing and redrawing in
=" a single station by passing the material through the die and

20 depositing it in an apertured belt on a different level for
transfer to a reforming and curling station. It has been found
that in this fashion no handling of the article is required
through the blanking, drawing and reverse drawing operations,
thereby minimizing the risk of damage to either the article or

25 to the coating which the article carries in many instances. It
has also been found that the multi-level approach avoids
transfer line interference problems while permitting very high
speed operation.

It has also now been found that, by arranging the tooling

30 stations so that the blank, draw and redraw stations are
arranged along the axis of feed of the material and then
disposing the reforming and curling stations laterally with
respect to the direction of feed, a positive belt transfer can
be employed even with extremeiy light-weight materials which

35 are not readily susceptible to effective transfer by air at very
high press speeds.



respect to the direction of feed, a positive belt transfer can be enpl oyed
even with extrenely light-weight materials which 35 " are not readily
susceptible to effective transfer by air at very high press speeds. 3
a preferred formof the present invention, the basic advantages just
descri bed can be achi eved and access to the tooling can be inproved by -
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According to one aspect of the invention there is provided
a method of forming container end panels in a press, comprising
the steps of feeding material into the press in a predetermined
direction, clamping the material and forming a blank there@om,
and in a continuous press stroke performing the steps of using
a die to form a cup from the blank, passing the cup through the
die and imparting a preliminary end panel configuration to the

-cup; and transferring the cup having said preliminary end panel

configuration in a direction normal to said predetermined
direction to a further station within the press to perform a
further operation on the cup.

As already indicated the invention '‘is particularly
concerned with a-single press capable of producmg a plurality
of shells per stroke or press cycle. '

In' another aspect the invention provides a method of
forming container end panels in a press from material fed into
the press wherein a plurality of container end panels are formed
in each cycle of the press, comprising the steps of feeding the
material into the press in a predetermined direction, clamping

- thematerial and forming a plurality of blanks therefrom, and in

35

a continuous press stroke performing the steps of using a
respective die to form a cup from each blank, passing each cup
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30 forming container end panels in a press fromnmaterial fed into the
press ‘wherein a plurality of container end panels are formed in each cycle
of the press, conprising the steps of feeding the material into the press
in a predetermined direction, clanping thematerial: and formng a plurality
of blanks therefrom and in 35 a continuous press stroke performng the
steps of using a respective die to forma cup,fromeach blank, passing each
cup 4 through the respective die and inparting a prelimnary end panel

configuration tothteughd thedbdgettshat Id iy &%Phirﬁlb@r@ﬁ’{c% ng gakfliminary end
prelimnay. end rati.on in a direction norpal t d

anel. confj.qu saj
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a sheet of material, i'ncluding the steps of. reeding sheet nmaterial Tn a
first directPon Wathis thedress o penforna flunkdier aparptées o theogipe a

bl ank formed from the ;$hget lotirehbpbet YRkt { Metbfo tddte Ps PriRASRG a
stroke in coaction with a die to forma cup; continuing the press stroke to

pass the cup thr F&RChP T ECTBINI R FNFHHRGY &NFr AANBhafioBn@ Bhrgt of

configuration tonalterda) ,ain6ladfhygathélstepseeend | evel ; and transferring
the cup having said preliyinary end _panel .configuration fromthe_secqnd

|l evel station to a furft%ﬁg?ngt%%?%ﬁmfa 5P ot e {ﬁa? ReFe55aPati DA B q:tlﬁ)é’ at
cup, the cup020 a fimptflevelcimg pféssttadpravidald plankfomegefrondhehsheet
direction of theJygssesihfke and normally to said first direction. A still
fu&tjer aspect of the invention Erovi des apparatus for form ng contai ner

end”panel s i n a press SUIRGHNG FAe Blank fcoatpress sdrokeoipreeashiontish a
first station, tadld 86 £afnacdugd by the press for blanking the materi al
at a first Tevel and Rreld, i {e poulac LiGe RoApked cB'Sl) ehrbliR Gifaie
15 and to impart a preliminary end panel configuration to the cup
at a station at a second level; and
transferring the cup having said preliminary end panel
- configuration from the second level station to a further
station to perform a further operation on the cup, the cup
20 transfer being effected laterally with respect to thedirection
of the press stroke and normally to said first direction.
A still further aspect of the invention provides apparatus
_ for forming container end panels in a press from material fed
Y ’ into the press, comprising: at a first station, tooling carried
25 by the press for blanking the material at a first level and
preliminarily forming the blanked material into end panel
configuration at a second level; at a second station, tooling
carried by the press for performing a second operation on the
. preliminarily formed end panel at said second level; said
30 second station being disposed laterally of the direction the
material is fed into the press; and transfer means
interconnecting said first and second stations.
The first station of the apparatus set forth in the
preceding paragraph may include a plurality of rows or lines of
35 tooling disposed in parallel with each other and .at an angle
with respect to the direction the material is fed to the press.



configuration at a second | evel ; at a second station, tooling carried by
the press for performng a second operation on the preI|n1nar|Iy formed end
panel at said second level; said 30 second station being disposed _
| aterally of the direction the material is-fed into the press; and
transfer neans interconnecting said first and second stations. The first
station of the apparatus set forth in the greceding'paragraph may i nclude a
plurality of rows or lines of 35 t ool i ng~di sposed in parallel wth each
ot her and at th res ect_ tg th cti, the material isified to
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be better understo I ment now be describ eference’to
Figs. 1 to 1733 qufn dﬁﬂlﬁﬁ}’é’nﬂ %ﬂ‘%\n‘?\ﬁsthem@"?raﬁkeFSPﬁf’ﬁﬁt &’&‘p’hdit%w
and redraw ng s@&nﬁl@ﬂ&t%hl tbaldagcrdrbeoae smel tdwd | oWkt b fr efips ereRst O

2 923, 437A and NURHRET R  LER s Fedone P eRt 191 EPalinat Charanen Side-
aligned with th:theuesen:snof)ftddlansj anyflos ;fnmt:hiyd op&b@alrdnsf the sBecongds
havi ng 15 station tooling and interconnect with the transfer means.

In order that the invention and its practlce may be better
understood an embodlment will now be descrlbed with reference
to Figs. 1 to 17 of the accompanying drawings. The _,uank
forming, cup drawing and redrawing operations will be describe

20 initially with reference to Figs. 1 to 13 which are essentially
as illustrated and described inG.B. 2 ,223,437A and in which the
feed direction of the raw sheet material is aligned with the

direction of transfer for further ope’fations on the cups having

a preliminary end panel configuration. The embodiment of the o/

25 invention into which these preliminary forming operations are
incorporated will be described with reference to Figs. 14 to 17
in which the transfer directi'on is lateral to, and specifically
normal to, the sheet feed direction.

In the drawings:

30 FIGURE 1 is an elevational view, partially in section,

showing the overall arrangement of the press. - |

FIGURE 2 is a plan view of the tooling layout showing the
blanking position. .

FIGURE 3 is an elevational assembly view, partially in

35 section, showing one set of tool ing in the blanking position.

FIGURE 3A is an enlarged fragmentary sectional view,

4



a prelimnary end panel configuration. The enbodi nent of the 25 I nvention
into which these prelimnary form ng operations are incorporated will be
described with reference to Figs. 14 to 17 in which the transfer direction
is lateral to, and specifically nornmal to, the sheet feed direction. In the
draw ngs: 30 FIGURE 1 is an elevational view, partially in section,
showi ng the overal |l arrangenent of the press. JFIGJRE 2 is a plan view of
the tooling | ayout showi ng the blanking position. FIGJRE 3 is an

el evati onal assengayt vaEvy méécﬁhbn | SheWwping &efetseackSﬂﬂmvn;él&u%%r%et of

tooling ™ the bl anki A1 an enlarged fra nent ar ,
secti ogal Vi ew, %%ﬁz ‘{/ 1% asré(%il AT RS ]gf g tﬁ%ﬂé’r ttn
FIGURE 4 is an eIM1malsmsmqbtertM\hmrduraJﬂgyfonmatmbnomf thieowupg t he

tooling during formatigf-gfetde LU H q.{g_l_zl e eﬁ\l\ﬁ\sﬁt‘}ﬁ% %:ﬁ:eﬂtlll m

view, partially in 5 sectlon showi n rin rellmn
form ng of the e@lecn@JREfwwls!Gahhelt@ﬁdtmmdpraggetm Pre; éwmpamfcamynq naf
section, show ng ﬁﬁ'@ér@| i ng W|th the end prelimnarily formed and lifted

back to the die |ine. i s, an el evatignal view, partially
in section, show ng th%&f’q%%sq ehs. cﬁ“ ql::}ée"éﬂs‘"?ar LASHRRRIYAMIGY « Paktd@ldy in
FIGURE 8 is an erﬂ;@mgmhelsexmn@nahewmlmw&talﬁrye lemdseeé 1 Divi nSRDVY T rimesy
tooling for refor &Jkeﬁdegg kNed q:%edgw P{n ecei ving position. 15

ar ge

FIGURE 9 is an en evar onal™ Vi ew, ially in section, showing the
tooling for ¥@forni ng FHEURRF i ¥ tare Qﬂfﬁ‘(ﬁtr@f@r mw,pmnhmlyFllﬁJI@MQrs

an enl arged el evainnphg WHM rBAEEER b thk 8RALI PFom THAERELLBR €& BridthdOr

CUKU ng the end in the u(;;)Uor 2015 acrgjrel.r{lngrgpeodsIetlleovnatlonal view, partially in
sectlon showing the tooling for reforming the end in the down
or receiving position. '

15 FIGURE 9 is an enlarged elevational view, partially in
section, showing the tooling for reforming the end in the up or
reforming position.

'FIGURE 10 is an enlarged elevational view, partially in
section, showing the tooling for curling the end in the up or
20 curling position.
FIGURE 11 is a sectional view of the end following the
preliminary forming of FIGURES 3 and 4. o
FIGURE 12 is a sectional view of the end following the
 reforming of FIGURE 6. _.
' 25 FIGURE 13 is a sectional view showing the end following the

| curling of FIGURE 7. - .

FIGURE 14 is a schematic plan view of the tooling
arrangement of an embodiment in accord with the invention.

FIGURES 15 and 15A are elevational views partially in

30 ' sectlon and partially schematic illustrating the apparatus of

the em_bodlment of FIGURE 14.

FIGURE 16 is an enlarged elevational view of the pre-curl
apparatus ofl the embodiment of FIGURE 14.

FIGURE 17 is an enlargec:l elevational view of the curl

:35 apparatus of the embodiment of FIGURE 14.

It will first be noted that the invention is illustrated in



FIGURE 11 is a sectional view of the end follow ng the prelimhary.formng
of FIGURES 3 and 4. FIGURE 12 is a sectional view of "'the end follow ng the
reform ng of FIGURE 6. 25 FIGURE 13 is a sectional view showing the -
~end following the curling of FIGURE 7. FIGURE 14 is a schematic plan view

of the tooling arrangenent of an enbodinent in accord wth the invention.
FI GURES 15 and 15A are elevational views partially in 30 section and
partially schematic illustrating the apparatus of the enbodi ment of FI GURE
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Referring fi rst}.stb.op';ltgﬂﬁEi;ogn%;.Of the draw ngs, the 10 overal | -

arrangenent canh be clea seeh” AS previously noted, the double acting
press includes i nndtefarring diingt do FIGHRES 10andd220f vikhe Mrawings hdhe

tooling fry blanking andapgehecnakhlve taedr1¢ £86nsShak! prdPESEsBY iited,

hol ders are novabl e toward "and away from the press base as is_conventional.

15 The tRRPPNYLesaGE iR RIPSE 1ordRAesnLrIerAnS putky Sl idedglders,

axi s of feed Xo@hnth WRLehicdriytRettR IHRS Fof b Ldtitinglant - dhindriadti 1y

fed along axi Sfcg%'mier?gcre:hceyg{'nglﬂ %ees%rg %d\évi.llw_lolders are movable toward and
away from the press 'base as is conventional. _

15 The tooling is arranged as shown in F.IGURE:S 1 and 2 along
the axis of feed X of the material into the press so that, as the
material is fed along axis X, each cycle of the press will
enable the tooling to blank and form shells in a r:}nber
corresponding to the sets of tooling. In the illustrations of

20 FIGURES 1 and 2, this amounts to twenty-two (e_léven on each side

| of the centerl ine).

FIGURES 1 and 2 also illustrate how the arrangement

permits utilization of a belt transfer since, once the shells

are preliminarily formed, they are moved out of the preliminary \o
- 25 forming stations to the second stations on belts 50, 50 in the
directions Y. It should be noted here that the apparatus
contemplates which'may be called a multi-level arrangement.
Thus, referring to FIGURES 1, 2 and 3, the material is fed into
the press in the direction X (See FIGURE 2) along a stock plate

30 31 (S'eé FIGURE 3) which is disposed on a first level and the
preliminarily formed shell is transferred for reforming and
curling in the direction of arrows Y (See FIGURE 2) on belts 50,
50 (See '
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enabl e the.tooling to blank and formshells in a nunber corresponding to
the sets of tooling. In the illustrations of 20 FIGURES 1 and 2, this
anounts to twenty-two (el even on each side of the centerline). FIGURES 1
and 2 also illustrate how the arr-angenent rmts utilization of a belt

transfer since, : re._preldmnari for.yed, they.are npved
out of the pr el%&%?gﬁ%%@ Rﬁnag sg'foe“d; @P{gﬁt QJ"XSna‘_’%'gg&H& t&réfqr per-
bel ts 50, 50 i feremeedirections Y. It should be noted here that the

appar at us=cont enpl Wit e Thus,
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i s di sposed on arefmooéd laweg! frofid thése st ofMicdMng! i bppositt direbtionsSY,Y for
transferred for fornln gd curling in the direction of arrowsY (éee

FI GURE 2) on b@f‘l[{e%? %8“? Qns- 8 FIGURE 1) disposed on a second |evel.
This avoi ds any trdnsther followdngndetailed edescription, itvishould! be bemembextdf that

FI GURE 1 that : t ssatge t ' I¢Ra t S.
and that , aft erosrayat Bu. ity R SwbRpIg Bilf e, @fiidBfed ilicibh e dperids
those sets of a8 taedingwithbe Jepeated twentyoiwo timesdior ashceyglenin 8jseexamples .
In the folipw Apusfitéd! ed description, it should be renenbered that

operation on only rkpi ece will,be,cqnsidered, h,t he erations
and tooling will bg’oﬁégﬁ?ﬁe‘& g t's‘;‘!‘{\xsfetmﬂﬁsn?"ért%ﬁ o1; 40d b of, e o
10 il l ustr at edirawings, itheill ibe seend thatdan eihaer islide rieoldert A0FAd AnSoiterrslide of

SI'de nol der 2gioldly 20 36e Seafh Witeallh.' WA poted BEeiid eng uciingd GHe
i |1 Ustrate twerWentyniwossets off tookiagi eagriedrby daespyslidecbelders. d Omlyl ansr tooling y
one tool i ngg 15 setﬁﬁlbg\ﬁggcdbgdﬁagfaﬁ]t}ﬁqe{np detail herein. Thus, the inner
bol t5 L1a. The pr of L M GIRGF Gide H9Iinth Carrisa punchtiiese I pecured thercto
by one or more bolts 11a. The projecting end of the punch riser 11 carries a
punch 12 secured thereto in adjustable fashion by the screw 12a. In this
fashion, the tooling such as punch 12 can be moved toward and away from
.20 the fixed base of the press as slide holder 10 moves toward and away from
i the base. | '

The outer slide holder 20 has an appropriate hollow cavity within which

the punch riser 11 and punch 12 of the inner slide holder 10 reciprocate
. substantially independently of the movement of the outer slide holder.

25 This outer punch holder 20 also carries with it certain tooling. First,
U inboard is a sleeve 21 secured thereto by retainer 21a and screws 21b so as
to be reciprocal therewith. Outboard of the sleeve 21 and in concentric
surrounding relationship therewith is a first pressure sleeve 22 and a fluid
actuated piston 23 which acts thereon. Secured to the projecting bottom end
30  of the outer punch holder 20 is a cut edge 24 which is secured by one or

more screws 24a. : )

The fluid actuated piston 23 is carried by outer punch holder 20 above
first pressure sleeve 22 and is controlled by fluid introduced through bore
20a and vented through bore 20b with bore 20a being connected to a suitable

35  source of fluid supply (not shown). :

Disposed beneath the inner and outer slide holders 10 and 20 is bolster

plate 40 and die holder 30. This bolster plate 40 has a central cavity therein




punch 12 secured thereto in adjustable fashion by the screw 12a. In this
fashion, the tooling such as punch 12 can be noved toward and away from 20
the fixed base of the press as slide holder 10 noves toward and away from

~ the base. The outer slide holder 20 has an appropriate hollow cavity within
whi ch the punch riser 11 and punch 12 of ©he inner slide holder 10

reci procate syeh Gebéivtd % HﬁdS&%ngﬁr}Hﬂn@g ﬁ"aa H&V%WHSQF 41{:%&“&%{1{6% I de

hol der. 25 S oute unch
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screws 21b sa &knotkourepiswai #2 adiich tib suppobitad Ky fledly hetiated HistbaLs Iy and
I n concentri césurroundl ng relationship therewith is a first pressure sl eeve

22 and a fluid actuated pl ston 23 which acts thereon. Secured to the -
proj ectiry bot t orVispesedojust abovmdlmmprsu;fawmbodfdﬁle Btsei 40 &5 anitapertgred?4

whi ch f t 3is
oy SR SR U b
controlled b r r"'ﬂ beda

wi th bore 20aubfaice 3#02060 dolstér platé 40 by afliabRd dnvaomesﬁs §ba, 504 ivhit! R

not shown) ben th er i de Ide 10 an 20
|(s bol st er pltg{(%l%ﬁﬁ iy 8 '&eaewh%%s (?ﬁ?g:lg#b pi“?ﬂg t oneeof 1 o
cavi ty tHereiwhich iswdrivensAstedly piate 8il cargbitbe dit holdet 80 are &lsdldis sedebed ser

4la and securgfleh Qﬁ&%ﬁiﬂe@o@@fs% ﬁﬁ@}?sg\# Qﬁé‘%omellg '4@, %s%:frf %l]eaflg% die

core riser 4la 1s I'S su
act uat ed pi stS6fB IR FISHIRE,3 Qf the dfam‘lﬂsspb%@ﬁe\jl(a%&y aﬂtﬁﬂe in Ikeemog with thece

40a ?f theSEetﬁﬁltmvels a@pbcwoaf thé invéiﬂicﬁnl, gt?g Yd%a&ﬁ gﬁé A g'egﬁg%dgagz}]@% n%rst asu
apertures 51, a

Wlp|| be descrf \M}‘Fﬁﬁh§ Sgtozir“g'sﬂgg"éﬁ %ﬁ%’ﬂ\é @’Eﬁ? i?ﬁeface 40a of bol ster

pl ate 401%y sui téﬁleestdl:k\;ﬂawe.‘bhs Sipporteal bione oryndrekfiuid supporned Pis tbA@': heg
wheel E st oc
el (5c6 FLURER: 3 st ioq PR S YRS pA A s
10 and 20 andParkd bmwst@n 1ty wehicly maglr@ans supperted thy SuishsuppliedAbreugh of

t he draw ngs. on@3|;5.eV| ously noted, in keeping with the nulti-Ilevel aspects
O e o AR A S bl pBP RS in sl 3ha' G gt £
20  which cooperates with cut edge 24 and stock plate 31 and blanksUhe
| - material, as will be described subsequently in greater detail.
Spaced lateral_ly of the tooling just described in F_IGURE 3 is tooling
suitable for reforming the end and for curling the end, as can be seen in
FIGURES 1, 2 and 7 with it being again noted that, in effect, only.one
25  primary toolmg statxon and one set of auxiliary toolmg is being described in

detail. -\

~ Referring then to FIGURES 7 thrdugh_ 9, the _.refofniing station essen-

~ tially includes a reforming die 32 carried on the die holder 30 by one or more

'screws 32a. Beneath that die 32 is a punch 60 which is rec1procally mounted

30  in cavity 40b of the bolster plate 40. A cam 62 is disposed therein and

| ~ rotation of the cam by conventional means (not shown) will move the rise of

the cam into engagement with cam follower 61 to elevate the punch 60 so as

to force the prellmmanly formed end up against the die 32 so as to reform

" it. In FIGURE 8, the cam is shown rotated down so as to permit the end E

35 tobe moved into and out of position at-the reform station. FIGURE 9 shows
the reform tooling in the up position with the end having been reformed.

¥



15 The stock plate 31 is supported by one or nore fluid supported

pi stons as can be seen in the enlarged view of FI GURE 3A wherein plate 31
s sup- ported by piston 31b which, in turp, i s supported by fluid supplied
t hrough bore 31c. The die holder-30 also carries on it a punch shell and

EFLnESg?hﬁlﬁafgr.aT“%‘ﬁ%Oﬁ%% lltalell 5 FIGORE 16 iF Somes B s o
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FI GURES™Y 2 and 7
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i n detail.5Ref forthegutlingropesationCURES 7 t hrough 9, the reform ng station

oo or more Sor ow U SuRidephdl 76 Bhith R SiRhbly Hectiled IR P 4t diobasd ey
reci procal |y nisudimensiomed so, ag 40j supparththes racduesedoarsaeaf theashely@s showanins2
i's disposed t hpiGURENY. 'MbRMheR o purnth mmoaﬁusnéws ch 7 ank gavh follGwer

shown) wil | the rise gf the c nt o enment” w th camfollower 61
Lo el evate tholbultvi S, oo et e B .wﬁv%mg& dph i he
agai nst the di ap positiona dut awoudd denmoved klnwﬁl inUiREashiort bitnilaanooi that fidusorated

positon at g e, o, G A fereit ol up

posi tion with mevedintolandiovg of thestatiomr ned. The curling station
illustrated in Fl q'c’Rﬁlll sb e Hﬁﬁhﬂiat $hfdu ?ﬂ or@%%lﬁrﬁﬂhe&ﬁﬁ dle hoider 30

nfi gured sonewhat erent SO as to heral ed les of .t he
end” Thus, di ea%%m% Equnéle?ﬁSGn‘Peﬂl SQHIGsi avatoe t{) mewng, ﬁdﬂ&

30a, has dsconbagk fido ahe Weltr SO &fc ﬁmdms&nﬁaﬁ botel 32Y 5 Preseritoat mbereeorml ng

operation. The_curli Is slidably received in bore 40c of
base 40 is di Pﬁﬁggl@gﬂggsﬁ t%:b 3B FPlsed area of the shell, as

shown in FlI GURE 1OIn Mn/errmpcraﬁoxpoﬂ(thr. ipravedodavics), lit wilb becassum@dathdt ¢ben
foll 71. t t t ' :
11 ustrat ed onfaibdl KB "RK*SE:“Q gifss, @By e ALk plilo o i B Uiection of

Bshon st I atow e FIGURE 23 The puter slide. beider, 20 will s moved b the,
FIGURE 8 20 pedéwh pdsitien bft FIGURE V3 nd" fRid pressufe ekertéd 6t aheé Qiston 23

B through bore 20a will force the first pressure sleeve 22 into holding relation-
ship with the material M. Further downward movement of outer slide holder
20 will cause the cut edge 24 to blank the material against cut edge 31a, as
can be clearly seen in FIGURE 3 of the drawings. In that regard, it will be
25  noted that cut edge 3la is carried on die holder 30 and does not move. As
| previously noted, however, stock plate 31 is fluidly supported (see FIGURE
3A). Therefore, downward movement of cut edge 24 will depress stock plate

31 a sufficient distance to permit the blanking operation to take place.
Turning then to FIGURE 4 of the drawings, it will first be noted that
30 stock plate 31 has a through aperture 31b and the die holder 30 has a
through aperture 30a. Continued downward movement of the inner slide
holder 10 forces the punch 12 down against the previously blanked material
M, pulling it out of its previously clamped position beneath sleeve 22 and
forming it into a shallow cup SC. As can be seen in FIGURE 4, the inner
35 = slide holder 10 continues downwardly, as indicated by the arrow A, while the
~ outer slide holder 20 is retracting. It will also be noted that the shallow cup
SC carried on the end of the punch 12 is forced down through the apertures




It wll also be noted that through bore 33c is prOV|ded i n di e holder 30
and may be connected to a source of air to assist in’'noving the curled end
15 back into the belt 50 if required. A simlar bore 32b is present at
the reformstation of FIGURES 8 and 9{for the sane reason. |In use or

operation of the inproved device, it will be assuned that the material Mis
fed i nt o 30acamd &4b dlq;dlméloﬁetcm aindt sock platet3He fori fustheroeperatians ow X
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ship w t fpft §ckepRité a31,Mchdreby herea ﬂpvﬁamntatmg)\speeduofofopemmn Sdfl the hoI der
20 will cause the cut edge 24 to blank the material agai nst cut edge 31la,

as cah b@PPPERPHy seen in FIGURE 3 of the drawings. In that regard, it will
be 25 - not ed‘urhntg then ¢dgFIGURE S5 cofr theadirawmgs,emmﬂle‘w 3eerridatides not
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(see FI hererore venent .cut e e 23 w1 depress
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take pl aGfueliidowidaid Bibvement Gffthe 4nfér §lhﬁ Holau rna n g/the sHdllow: be
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FI GURE 4,nasaeof; thecpumch IZggamst Wag die core ¢bwill rf@é@ thenknegkeny rings42 ndi cat ggy

by the arg %nhV\ﬁiélﬁthﬁl f&rﬁ{tﬁébﬁﬂcﬂwlﬂew%d gadiféedpaidanR of thev | | al so
be noted t i-fh

forcdy d &Gﬁéﬁ?ﬁﬂéﬁgpgggﬂrsﬁgca{r anth?ﬂﬁ" dﬁ@g‘ﬁ’b%er 30

and st ockhgsl & khfough oné fmertherapemremﬁ&nthed)dtomlayndrﬁ:rmd endiB nukes
it possible tﬁ aé\?@theﬁ cup through the press following initial formng
bel ow t he™ &kt ]‘ the-raw . material on the top_ of stock plate 31,

t hereby gr eatlkgfemng inextithery ta FIGUURE 6 nf thei dravangs; il will beasaen; thatis.
Turning tigMinhgr Eh@JBEk%rqfO B o ibve 'u?v)ﬂr&l y dWaySR6i thebase 40.

prel | d fi f th h
" FoBLREAs 500R & dbe michoLE i ofb e T prespite B BRI AT i Shywcon-

through bores 40b and 40c from a suitable source (not shown) will push the
knockout ring 42 upwardly and it in turn will push the end E up to the
posmon of FIGURE 4. At that time, the end is frictionally engaged by belt
50 and held in one of the apertures 51 thereof. As soon as the punch 12
25  clears the belt 50, the belt can be indexed to an idle station and on to the _
‘next adjacent station, as shown clearly in FIGURE 7 of the drawings, wherein. (>
~a series of prelnmnanly formed ends E are shown deposited in various
pockets 51 of the belt 50. It should be noted that in some mstances it may
be necessary to apply air through bores 12b and 11b of punch 12 and riser 11
30 to strip the end from the punch. "

' It should be kept in mind at this pomt that the end has the general
configuration shown in FIGURE 11 ot' the drawings at this stage of the
operation.

Referrmg next to FIGURE 8 of the drawmgs, and assuming that the belt

35 SO has been indexed sufficiently so as to bring the preliminarily form_ed end E
to the position illustrated in FIGURE 8, it will be noted that the cam 62 is
rotated down so that the punch 60 is in its retracted position. This, of



ti nued dowaward novenent of the inner slide holder 10 carrying the shallow
10 cup SC of FIGURE 4 down through the aperture 30a and the die hol der 30
antil it contacts the die core 41 carried bi t he bolster 40. This die core
is fixed, but the liftout ring 42 is not fi bd. Thus, m)verrent of the

cont our ed nose éa‘ursmnﬂtaaqb é?s:lﬂeftbriﬁévéflﬁr&i@ Brtﬁe Mb lsh

knockout rin re im mt ra |used
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nove upwar &y odigy32 wilh bring tibeeoemr pmel GB @fothe eod tupe intoncontact witht the
off, the fluid dieesszsummeplﬁhw&lé tﬂ?i’f&i&gﬁp 514

a swtabl e source gtmt shown %K ron war y and
it in turn wil i 'stWQV%WS fover ig 32pand fighten

time, the end Ih mdilris;hndmldeecﬁﬁemmhb)enﬁﬁgfoﬁﬂa&éﬂ)lrheu(tddeﬂe ?f SBhe
apertures 51 there 0 t ne c e

bglt gansbe i ndexeg'f){ Ségﬁg g&%&i‘f act(]ﬁ’é’%gﬁlﬁﬂt ﬁ‘ﬁﬁ %aﬁwf édf‘?ﬂ?%‘h? g’cta‘ﬂllﬂ
as shown cl@ar |permit theGpeacty 69 totdrep dagkidoym to/\ﬂwposmmsﬁrFIGiJRESWhere-
1 o 5, (MRS & o 4 AR i
to apply air t HbSu W%‘S‘mi?g Ef%ﬁi% 13+ of the: rawings,gto ithe nexy Smlon-teﬁs
strip the end f :emmg noted, rborbtszblm Gebsoninesteditd dTsoiitce lof tptessuFieéd air foAt

th nd has the conf 11, of 'the draw ngs at
th%s/estage of t eﬁ nﬁggt?ghﬂ)&i%egug “t he dr awi ngs,

and assumni Ky t hat t b&nce lsaowliaﬁtmEI(BURBﬂﬂdﬁxhel dsamgsmrém the eaflmg)
bring the preli ne S

8, it will be ndg%ﬁﬁi %é?a‘?lﬁﬁe gg?}g‘él ({lg? {do(i’i'ﬁ ﬁ%{ﬁ {s @lﬁ}:;ﬂaﬁeﬁcﬁ %RE
in its retract &P fisPPergtive Tpasition font Y 1 em&z nade@mﬁqﬂowrb‘lle of othitov e
the end into theatisidre NimiARPWO {hat EifC%H%EsﬁuoBOﬂlﬁktr%dO{n ‘FIGURE 82, Here

80 has & cont oUNBHEYEE e Lcdibiet i di: lafey S0 % of AelkBrARk copfimeratied. ang

upwar d novZire nthasfamanmﬂaﬁ@oegmlmsmhble for curling the peripheral edge of the end.

~ In that regard, it will be noted that punch 70 is configured so as to support
the end RE about its periphery so that, when the end is forced into pocket
31b, the curling operation will be performed. It is believed readily apparent
that when the cam 72 is rotated about its center point, the punch 70 will

25  drop down. This further rotation of cam 72 will naturally permit the end to
drop down and permit the completed end, which now has the configuration of
FIGURE 13 of the drawings, to be again deposited in one of the pockets 51

~ of the belt 50 so that indexing of the belt will remove the end from the
station and move it on for further processing.

30 It is possible that some assistance may be required to strip the end in
both the reforming and curling stations as already noted. Thus, air passage
33c may be employed at the curling station. _ '

It will be seen then how a system has been provided in which multiple
. operations from blanking to curling can be provided in a single press at high

35  speeds with minimal handling and positive control during the various opera-

tions. '




5 die 32 will bring the center panel CP of the end up into contact with

the die 32. However, since the punch 60 is engaging t'he radi used area R’of

the end, this novenment will push the wall area CWover the die 32 and

tighten radius R and, in effect, reformthe end to forma reforned end RE

O course, continued novenent of the cam about its center point wll 10

permt the punch 60 to drop back down to tpf position of FI GURE 8 where-
e

upon indexing of the belt 50 will nove the formed end RE, which now has
the configuration e,k _q_fz-p; f‘As
previ ously noted, bore 32 %%abg%%%@grakgg%?%e e?“ee?gséu'?ig]

to assist in P&ﬁﬁlrﬂlrﬁgtf’héché‘?‘é?ﬁﬁFiém%°PSrFﬁé°DéI1t 5P¢e¢%qm1r1e§j saj_:‘gly
Ref erence i's mﬁmltlmd:hﬁuﬁfaﬂ&mgtdrﬁe dhawi.ngs wherein the curling

station is shown. r.evi Qusl toolln here i |IIustrated i n
the up or operativﬁ‘s"‘;&p gzr‘i’ Jﬁl({;&%%né‘“ gﬁﬂrﬂ’g&n d7cad™ &M

station aBe siimveant iton Whaﬂ. bé déen sitdidhoeniabll est taéealppanrﬂ@% &chlﬂ%
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of the end. | dAnareasesyacgesst tai theptoabing tmu%r@mme$ﬂz:mﬁ icfutbe so

as to support dda ieiyl BEtaboakqi tvﬁﬁ@?rhsaaﬁaédsomabﬁéen&ﬂée i e&q‘P'r%ved
forced into pocij}et 1b, the curl [ n% .operation w | formed
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w ll naturall SP;ta dr e t th

whi ch now hasBét‘%e n?d'n §§Y§ % tﬁ?%ﬁ\é‘whﬂ’l g‘feoxﬁgg‘ogfﬁﬂn ﬁﬁ?rg)rt'%pﬁélgdé'en
deposited in mr@r@rfetmerpgogemsnswm fiurshsat enb@ncedt.hat i ndexi ng of the
belt will renmove “ﬁxd’snd ftr PN eS tslenOF A FTRRE t1 O HaQ! tblér B1e set

processing. 3Q ossi bl e that sone assi stance may be require

strip the end Hdﬁ"&dtfﬂ%syr IHRRF AR loulli g Sede 6A§P8§eél Aty amlead

Thus, ﬁu usEassﬂgm Baspaey ﬂtﬁtﬁ&pi@)@ﬁt@d(ljlxﬁahﬂmc@ﬁﬂéﬂm.lnﬁ altltqre pkbsw | lrh][ii%
seen then how [ &I Y i_n. which mul t er s from
bl anking to cu%la;%ég% C%ngpggovﬁ’ & it ] Be &hgrey s gae %@‘HFGES q%"pééf(?l’s
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13 The mul ti - lg¥e!n0thdost! puesl rkﬁ%Sft?c; LAY MEU T Sthd L tooling : for
maintenance. ol
20 In this embodiment, the stock is advanced into the press in
the direction of arrow 100 aligned with the press centerline.
On the first hit or press cycle, the initial operation will be
performed at the stations ide.ntified“ by the dark circles. 1In
the form of the invention illustrated, twenty-four such \J
25 operations will take place on each cycle. "It will be understood
that the preliminary forming operatlon prev1ously described
will be the same. '
The belts 150, 150 are then indexed in opposite directions
away from, and specifically normally to, the press centerline
30 and the material feed direction 100 as indicated by arrows 200,
200, taking twelve pieces away in each direction for further
operations as previously describeﬂ. In that regard, the belts
150, 150 are indexed slightly more.than two part diameters on
each press cycle. This dis;;oses an empty belt pocket in
35 position for the next forming operation and ultimately
transfers the ends to the pre-curl and final curl stations. The



possi bl e t.o achieve very high operational speeds while safely controlling
and handling the ends. Turning to FI GURES 14 through 17, an enbodi ment of
the 5 invention will be seen which enables the apparatus to achieve the
advant ages of the enbodi ment of FIGURES 1 through 12 with increased access
to the tooling through a disposition of the tooling sets and with reduced
mai.nt enance and i-nproved efficiency by nodifiygations to the apparatus for
performng the 10 secondary form ng operation. Thus, the previously
descr|bgﬁéessentopbraduantegasthéntbe Aupeatéavas @éetﬂédOM1amdtm@smétaela1
transfe rrange r r ed. Th will be seen from

H GURE. 14 ¢ hat ot REthadidyed il R TR0CLS S ahacy A 1, 2, 3, 4 are

~di sposed at an angle TBis eﬁfhcteggbztpermih@ ﬂQﬁQﬂtlﬂnlﬂﬂ thenfrohtntoofear
the press. This easéheéfnuh&' {aksssowsab&etbhfep'saﬁéese eafla fr £55 éimkg

(in this case, twent our), while avoiding an overly deep press and making
it possible Po rEHSP¥¥ 58855§Wﬁu§?%0??ng°ﬂ8rqﬁﬁrﬁ%ﬁﬁnE@WSZGf six teeling
this enggdl Iment gthelghﬁ(ﬁ%tlﬁelﬁdhahCﬁﬁje Idairﬂfd:hficmaasfﬁwbrrdvm%dltfvﬁllt\!é)n This
arrow 1 aligned with the ess _cent i rst

Cyele, the i ni't GPRGEBELTTRSPRrEoEnTErEPna Pl tes it PRRTGUE S B ctne
by the dark circtleawihgst hhefrer m afiotéecpnventiionaill [tesiliage rranganent ols
such 25 operatkgﬁﬁgkgggghe pl aceon each cycle I[twi |l be understood that
the prelimnary formng operation preV|ouﬁ6g described will be the sane.

The belts 180, 150 ar Betfﬁ§ﬁ“Fﬁd§?ec§"IiGHP€p ialsqi Fekustoratemaih ¥ opPnesRt -

specifically norapklk®,t ot ¥iEl Pecssenethet |édten 30" pand #DE1 BY Qhideixeeed a
digfection 100 as, dlcated g ar.r.ows 2 Oé%$€ taki ng twel ve pieces away in

eaCh direction fo f%??ﬁ%?r AR han viously described. In that
regard, the belts 150, 150 are indexed slightly nore than two part

di aneters on each press cycle. Thi s di sposes an enpty belt pocket in 35
position for the next formng operation and ultimtely
transferstheends to the pre-curland finalcurlstations. The



‘14 operation can then be repeated as desired with the material "being noved
into the press as required. This effectively permts reduction of the front
to rear depth-of the press by about fifty percent. That is, with a5
twenty-four out set up, one has four rovvslsof *si x tooling stations rather
than the conventional two rows of twelve ~This concept can be best

under st ood by-r it GAASHE Gnddxed e 2 .‘#’l ]%Jllégtqu g}éﬂtﬁ%g Yheté s?algé?lé Gre alter-

conventional tooli arrangenment 1s i strat e rence to
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| ' P - ; ese stati. -
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goub: e i Iniiexi similap opeeation wilk takedplage mmﬂ)_eeopposilttéi)sidd oga;hd peasauiitrigeg;rcgan
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regard to the ends fornEdShy. embodimantna)se prpyides adfurtharhadvantageal bn theand
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cam and cam f@#ﬁ‘&ﬁe Y 1%P§rﬁ“&%‘ﬁ ggmgltfillgyeadaquxmsnﬂ?ch?q\%ﬁﬁg |y
ef fecti vd) suth72wedNhile Sully effectires suctt nmhanisnisnnaylpmsenamin?qnqin&nance
difficulties. r ' oYsIge" Tl op).d fied ).
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noted that t helt¢TRAtY&,APRroach aycan be seem in| FIGWRES:6 and ET.GURE 15 i ncl udes

AT o 11 USt Ereers t ae ooy edond IR inital fdehliip tRiog. A i S \s
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Accor di ngl v ERAFINE 85 Sndliies arbRren §rultiud shtehersmhodinent ohEIGHRES

r ef er encés nunttbiomgh>iSeqnd isillustnatedeinta pbsitionicompavabléaoithii 6FIGURE S.

numeral 150. Reidiiidgly) EdifiParableGtiffonedft Ha0e Weerd Giadhdaed® witiSthe [i3e L e

pre-curl reference numerals except for the belt which is now identified by the numeral
150. o

Referring then to FIGURES 16 and 17, it will be seen that the pre-curl

20  and curl stations encompass different forming appara'tus' and form the endw'to
the configurations of FIGURES 12 and 13, respectively. |

Referring first then to FIGURE 16, it will be seen that the outer slide
‘holder 20 carries a punch center post 111 and a pre-curling punch 112. This

- punch has an annular nose 112a. The press base 40 receives a die core 113
25  which is mounted on a die core post 114. |

Concentrically surrounding die core 113 is a knockout piston 115 which
is supported by spring 115a which normally urges piston 115 upwardly to
return the end to belt level after the pre-curling operation. |

Further outboard of piston 115 and concentric therewith is pre-curling

30  die 116 which is received on a spring assembly 117 which is supported by
spring 117a and which also supports die core 113. _

In operation, as punch 112 is advanced toward base 40 by movement of
outer slide holder 20, the nose 112a engages the wall CW of the end (see
FIGURES 11 and 12) against the beveled periphery of die core 113 and forces

35  the end into the area between the die core 113 and the pre-curl die 116
overcoming the force of spring 115a beneath piston 115. This movement pulls
the material downwardly and initiates a curl so that the end assumes the




; .
20 and curl stations enconpass different form ng apparatus and formthe
end tb the configurations of FIGURES 12 and 13, respectively. Referring
first then to FIGURE 16, it will be seen th t he outer slide holder 20
carries a punch center post 111 and a pre-curling punch 112. This punch has

an annul ar nosgoéééﬂ.ggg@%fﬁgiﬁgqée 40 receives a die core 113 25 whi ch

I's nounted on a Concentrically surrounding die core 113

i s a knockout pi st d¥hen ouigs; slide; boldep 20r rateacts, the sprigg11t5a canses pissonrdilfy

urges pi;ston 1}§ mvmedénd thack aip/ it tthhexeeeri of bele!150| whdre Rffsefeckived in a
pre- curl\vhg opera] :}n her, out of ﬂ%l stpn 115 and concentric
therewith is pP@ Tﬂﬂ indgxing ?"SE‘WHCE PEYADS:; ved on a spring
assenbly 157 whi chIﬁ will thepaoteeld that = pressgexiphfisioanfeanirecis alsc providpdr th ®i e

core 113. In o d

of outer sli degﬁﬁwwﬁaﬂﬁtﬁ% nose%wnéggwwmgﬁyb%oﬁ % see
FI GURES 11 andseen inddGIIRE A6, the,spring 1472 shpportospring %Wlllﬂ7aMN§ces
236 over com ng A6 And I8 cofe 115 r*°&‘?§3c“"§ﬁ§‘“ 412 Bilorh) GnlihE ¢ dgtidh
S et o diey ottt Bttt mavemspier e, slomets Ll be AREBher: 5 CRERes
t he 16 10onf ithis ra;iemibmhafbehﬁilio letéldetheousiaal doublécindekihgrofZbelt 450 axdlls,
the spring 115<’i1n utﬁg ﬁﬁ?&?aﬁg hllft the end back up to the level of

belt 150 where ckét for suitable indexing for further
operations. 5 Tummgvthlenwe t Baof 4he rdrawingsp itnwilb ibef seenythatithe

al so provided. g 'cﬁrl"‘ﬁhﬁbﬁ"ﬂw n‘i I&%ﬂ Qntélhpéstt ZPPvffﬂ&h i9584red So

they, heat up. can see pports spring
assenbly 117, éﬁ“e%‘tﬁrls E'!LS%'G‘ME‘SG “ESJHEW’ 8&*-

blot t orrts ornslt Ihe That caglin §hnéh is B@fe’d %bﬁﬁece%Yoﬁ&lUrhﬁbr nszwhittndbear

el enents wi r S0 een ¢ e

usual doubl e i %3@??%@‘585 f'iéégw 5‘?{?@ @ ?Pﬂﬁ?“’@[}ﬁ‘%&%}ﬂc

1. Turning the12dbyomRE mbr@fscnelw 23avwwhigh, slides vinl buShmgsab?vb andtcarties a
final curl sta (o] ' fablaiia! d
to the outer sfslt e ?fd%%ywﬂg}?&&ﬁ%@ceﬁk postBYQ s‘ﬂgh{lg rFﬁﬁ%@
punch 212. 15 ofthe:punch 21 apd e distagee dy whichethe vesq)né the 1psert psanepﬁgs
212a whic Fe(bearahead of the nose 212b of the punch may be controlled.

e The punch 212 has an annular niose 212b and the punch insert 213 also
has an annular nose 213b received concentrically inside nose 212b.
Received on the base 40 is a die core 214 which is mounted on a die
core post 215. Received in concentrically encircling condition with die core
25 214 is a knockout piston 216 which is supported by a spring 216a. The spring
would normally urge the piston upwardly toward the belt 150.
Still further outboard and concentrically disposed is a curling die 217
and die post 215. A spring assembly 218 is disposed beneath curling die 217
and also engages die core 214 with the entire assembly being supported by
30 the spring 218a. This arrangement is similar to that of the pre-curl station
wherein this arrangement permits accommodation for growth of the press due
to heating. Thus, it will be seen that, once the punch insert 213 has bot-
 tomed against the part on the top of the die core 214, any further movement
of the components will be in unison in that the curling die 217, the die core
35  post 215 and the die core 214 will all move together, again so as to avoid
' disturbing the depth of the countersink radius and center panel of the end
once it is finally set. '



against insert 213. In addition, insert 213 is slidingly connected to the
punch 212 by one or nore screws 213a which slides inbushing 213b and
carries a stop 213c. By that nmeans, the punch insert 213 is novable
slightly relatively of the punch 212 and fﬁe di stance by which the nose of
the insert projects 20 ahead of the nose 212b of the punch may be

controll ed. The pﬂpqﬁ)oseaﬂq%b l‘i’l@ ga{mﬁg e. ZMP l%ngsshﬁfe pﬁﬂﬁht ég{g} 213

al so has an annul ar conc rlcal I nS1 de nos

Recei ved on t Ridehelder2Q wilh lm @QYGdewZ@nﬂ vth¢ cb%ﬂé%lﬁﬂwtdm"almtlﬁ
post 215. Recgiadedoy ihe:aas‘cemswatha neh lifderD 2150 "Ahib WAl etigh @h@c ke 25

214 is a knockout orte prin 6a
spring woul d H@hrﬁw 9* ﬁ}eg ; ?%‘Ftttgéﬁﬁéﬁé’eﬁﬁqeﬁ?@ eglie) |
further oftboesort 214! dnnamperaﬁmi I\nﬁtlﬂltlwwpdaﬂ curh digi217,nig willeth2h begivtl tdi ©

215. A
D0 engages Jrav dne 3naEbial (oH e drfEy %gbtﬁﬁbﬁ%@#& %‘hﬁﬁ%ﬁbyﬂgo
the spring 21ptevidqusly mentiongd,rthe nose sifninsent 213 leads nose tzda mofepunchl 212.
station wher eifhefdtore, %F%Qﬁi&r%ﬁrﬂﬁ{ Wft&necwm%hwms%o%ﬂ&ﬁthaﬂé thee

press due to heat Thus e.seen that, onc ch insert 213
has bot - torreﬁeﬁgh?‘%%tedgﬁ(? %“ﬁ‘ﬁe‘hFBpp%Pamﬂéle?‘g%F‘é”gaﬁ’ toyard ithet her
movenent 16f t chuckwatlonexs she/\qiuhcbezlancamhemn j ithé hmsetmebcot’r thengunéte will 7,

agai n <o s o Sngags AR peiphefiboie Ao cBpt %ﬁéﬁf*ﬁ%ﬁg AR ITRLC 2l s and
center panel of tQf emdsenence the outernslidw holder 20 ig retractegethet pistorni216he

curling stati gy mavawﬁé ﬁﬁ%gé&?&??ﬂafl{'%ﬁ) thﬁxeoyéxsrlsé'w@g h?'uﬁ'ﬁrbezféc ngBbW

noved toward {he nitial by the nose

of the punch F‘h§PP2k%§9th#W ¢ trapstesred outof the Pressvwal | Cwof the end
(see FIGURE 13) against the bevel ed peri rreter of the die 5 core 214. In
cooperation with the top of curl die 217, it will then begin to draw the
material fromthe periphery of the end toward the chuckwall. As previously
mentioned, the nose of insert 213 | eads nose 212b of punch 212. Therefore,
for a brief period of tinme, it will cause this novenent and the peripheral
edge of the end will then be partially curled inwardly toward the 10
chuckwal L As the punch 212 catches up, the nose 212b of the punch w.l|
engage this peripheral edge and conplete the curling operation. -t

.



Of course,, once the outer slide holder 20 is retracted, the Hgﬂ, MIHHILW'
move the finished part back up to the belt 150 where it w || ””"’
a pocket so that it can be transferred out of the press. d ai'ms ™.

A nmethod of form ng container end panels in a press, conpri SI ng the steps

of feeding material into the press in a predeterm ned direction, clanping

the material and form ng a 5 bl ank therefromg and in a continuous press
stroke perforning the steps of using a die to forma cup fromthe bl ank,

passi ng :t-he cup Qledmgh the die and inparting a prelimnary end panel

conf i gurstion togthe cup; %”{HSEBSHSJFrfr 'rﬂx&nghéoﬁ{!‘%ﬂé‘i‘sa dEQhQ eterm”iﬁ9§£¥

end panel- confi gurat ion in a direction nor
direction to a fGompdisdma the sterpnofhEepding It‘%t?ﬁéﬂbrlrﬁfep fihie peess in a

operation on the gigdetdrmindd 8likeet@bnl, OEMhRPiA§NERE MRt &PTh P $okRiRg a
.press from matterlaj1 fkeg I ntg the g gss wher ei n a plurality of container énd
panel s are for nrediaMetPRISFECR, oRNRHEN 7 LNt § HEFFS FETPES ngsﬁE“‘ng
feedi ng the natetiha skepe bbeusnm& dheatpr sk e cupetiron rtam |b(1|a,nkql papsigg
the materi al andfor (o] yof ank fr

cont | nuous. pr oss 20 SR ERFPUSh AL i aRebIngatRERG £ FRariibdbl epa,ppper
forma cup from mflmlmﬂtlomagsnhﬂgcumha@dptrdtm&ﬁghrxm hf@s‘p'epthamrm gaid

and 20  inparting-eA ijfiflaP '&%GYpSHélpéBRhQQPQtQHEaﬁ%éﬁ»é&%ﬁo@#ﬂorﬁaﬁ to
transferring each cup having said prelimnary anel configquration.,in a

direction n | sod er&dﬁltéﬂé‘tl&eﬁ ﬁéHeﬂFll@Et FBnat cihek St igmpishin the
Wi thin the press ;ixfés@tbqsmﬁoxf-mrat lﬂﬁftﬁﬁerﬁbémtmtdiEtﬁupcuﬂS 3. A
m@d as claine %me in tool | f.r ernfdor mnng thﬁ ast er%‘?ssOtfr
cl afpi ng, formin The a LMY AL FEIA MGHa N %eRa "paRet” 2 P om
configuration is mi:tamsaeldfadamg:oohlee press ehéreabs agelwrn bty efwiantaigspeend
to the centerlin aﬁel@%r@r 23%med®in dach &yOELNOH @R YrULE olhpPidl M2tk

3 |n whi ch sone )
15 steps of feeding the material into the press in a predetermined

direction, clamping the material and forming a plurality of
blanks therefrom, and in a continuous press stroke performing
. the steps of using a respective die to form a cup from each
\ blank, passing each cup through the respective die and
20 imparting a preliminary end panel configuration to the cup; and
transferring each cup having said preliminary end panel
configuration in a direction normal to said prédetermined
direction to a further station within the press to perform a
further operation on the cup.
25 3. A method as claimed in Claim 2 wherein tooling for
performing the steps of clamping, forming a cup, and imparting
a preliminary end panel configuration is disposed along one or
more lines at an angle with respect to the centerline of the
press.

- 30 4. A method as claimed in Claim 2 or 3 in which some of th'e
plurality of cups havincj preliminary end pane'l configurations
formed in a given stroke of_the press are transferred in one
direction normal to said predete;:mined direction and some of
said plurality are transferred in a direction opposite to said

35 one direction. _
5. A method as claimed in Claim 2 or 3 wherein a pocketed belt



pl urality of cui havi ng prelimnary end panel configurations formed in a

Hmm lltm he press are transferred in one diréction normal to said

ection and sone of said plurality are transferred in a
di'r eGt i on opposite to said 35 one direction. 5. A nmethod as clainmed in
Claim2 or 3 wherein a pocketed belt 19 passes through said press with
its pockets spaced so as to ign with the ygoling for performng the steps
of clanping, forming a cup, and inparting a prelininary end panel

confi gurati on. psses Anmitiisasdgdrdsedith 1@§p6bﬁeﬁ/€9§ﬁtjdéd 85ReC bVl ign
sa

keted 5 t th d 0 |
Q,Ofeﬁt ?on resp‘gkc | veaéfl%oog:*g'%? ‘E%rp?g °?r§"816#9nEE%SB%]Tesoangéa?Béeggpg‘bn&’s“‘io
align with theateun, Aagdf dmppetingm pyelliaisheysend pdmebiconf guratigm cup
and i nparting g, prejifdfid a ﬁr}ﬁ.ao.ﬁiflﬂ 15@519195%H&Elr}?‘ﬁspzctlvp‘c#@élb&geés

claimed in Caim6 wherein t for performn
cl anpi ng, ?PornPRYta BAFS &hHOPﬁBaFPPn@rQSEr élnl GEEE y’ftﬁ\dil’phr%ald opposite

configuration goppetsen eseBpueaiitYyof ahat |tWé5 crk@‘igsed)ﬂ AH et Huher
"of said parallel RIS

elts sI| nore than tw ce
the di aneter ofP3ged %8SC€?,§q-fl&q Be\fﬁg"ﬁbea&ﬁ° rBgstR cH farming\the $fRP%s
claimed in O avfhcd ampihgihEorning actup ackiel moh bel g arpns i SnLrp endaya Ml
said prelim natg%; Erﬂwg pg? bnconfiguration to at |east one further tooling
station for perfor Pher operations on the cups. 20 9. Anet hodas
clained ik0d afm 8 M@'P‘éhﬂdsaﬁidc aimedrinodlaby Gtwhenein compricel bing | terst

tooling stati Oﬁérféi’:mi?ﬁé tHe |s't@%sséf Q:l%ﬂiﬁrﬂ)av'fegmﬁﬂbda R | Th@2inp mg

panel configuratio ai me ér el nsal
furthertool i ng® ﬁ’%ﬁ&’d‘?ﬁ‘%ﬁ%&“é(ﬁﬁ‘??%&%&ﬂluﬁ@%@&t ?%HEI’%%?S&JPﬂPHQlé&VoOf
pre- 25  curlstatipas aﬁram;émtmodnoévéarmmeﬁ sP AN parandepapshst e a

sheet of mat erégid Hél(ij.sug&rgglg&.'eexe& %Rﬁg%ftly more than twice the diameter of
15 the cups following each press cycle.

' 8. A méthod as claimed in Claim 6 or 7 wherein each pocketed
belt transfers cups having said preliminary end panel
configuration to at least one further tooling station for
performing further operations on the cups. bt

20 9. A method as claimed in Claim 8 wherein said further tooling
~ stations comprise at least tooling stations for pre-curling
said cups having said preliminary end panel configuration..
10. Amethod asclaimed inClaim 9 wherein said further tooling
stations also comprise tooling stations for curllng said pre- W/
25 curled cups.
11. A method of forming a container end panel from a sheet of
material, including- the steps of:’
feeding sheet material ina first direction to a station at
afirst level in a press to provide a blank formed from the sheet
30 of material; | |
- subjecting the blank to a press stroke in coaction with a
die to form a cup: .
continuing the press stroke to pass the cup through the die
and to impart a preliminary end panel conflguratlon to the cup
35 at a station at a second level: and )

transferring. the cup having said preliminary'end panel



subjecting the blank to a press stroke in coaction with a die t

cup; continuing the press stroke to pass the cup through the die and to

I npart a prelimnary end panel configuration to the cup 35 at a station

at a second level; and transferring the cup hawi ng said prelimnary end

panel 20 configuration fromthe second | evel station to a further

station to perforeoonfigurationpdram dthensebendupevelle stk ioransé erbdiunther

ef fect ed\Lat er al ' ¥rdk 1 8n! e5PBEEebERNE UL EERRN b ERI A €3S i i Athe cup
. met ho 11

normal ly to said first _direction, d according to C‘aim 11
in which said cupthansier Paiqngetfeatedlpteradliynel th §8EPGGLERT Sheidirection

received at the sgeoik lppedls SEAGkOMNY ndr&@NISYEs SBMAIFIesROA TREEYibR. Sai d
first dlrectlgnfﬁétr nsfer to said further st.at
A net ho '

] i.Qn.for. pre- cucling.the,
cup. 10 13 Bt AEF IR IRITR CAAU i AR WPRER FREY SHY ey ing
said pre-curled cagpidsptelinénatyaendeparel | corf dlyabjosais wereicyet dto tthe
station at which EPEoR&elgvéithzg{:'Pohsb ué!&?mf&)gor%ﬁ)@@éﬁféjsnéﬂﬁafﬁ Bd%aiq
container end panels In a press frommaterial ted |nto the press, :
conprising: at a first dixeclion for traosifey tarsakd fwrthexr gtationofor pre-
bl anki ng the mategighiah thd cupt. | evel and prelinmnarily formng the
bl anked material into end panel configuratign at _a second |eyel; at a .
second stati®ff, t&drinf REFIILAHOTAREIFR S F i 1ﬁe+’?6’?‘rﬁ aftegRypfrcurling
operation on the gagli praacuryed uped = fdrnthes! tdhnsfedredcbatetralVey;bYaid

said second stati gp,belpg @l %pQEEQ;LE‘taG‘{ %Jh'i%hoﬁh&ggréﬂéfﬁég&s%gm% {@é{féé‘.‘

I n 8 press Lo provide a blank formed from the sheet 30 of n Ilﬂlﬂﬂllllﬁlﬂf 1T
0 fcormam s«

is Ted into the press,; and ‘transter neans 1Tnterconnec ) and
second stations. 13. ApppazatusdforFarmiugigergiainer endipandls inta prelsrirom

station, tooling pSeeihhCledYidtd theCpels!, E6RHLILIAY: 2 dthh! first station,
15 tooling carried by the press'for blanking the material at a
first level and preliminarily forming the blanked material into
end panel configuration at a second level; at a second station,
) tooling carried by the press for performing a second operation
v on the preliminarily formed end panel at 'said_' second level:;
' 20 said second station béing disposed laterally of the direction
the material is fed into the press; and transfer means
interconnecting said first and second stations.
15. Apparatus as claimed in Claim 14 wherein, at a third
- station, tooling is carried by the press for performing a third
25 operation on the end panel at said second level; and said third
station is disposed laterally of the direction the material is
fed into the press. '
16. Apparatus as claimed in Claim 14 or 15 wherein said first
station includes a plurality of rows of said tooling disposed in
30 parallel with each other and at an angle with respect to the
direction the material is fed into the press.
17. Apparatus as claimed in Claim 16 wherein said second
station includes sets of tooling.disposed on. each end of the
press; and said transfer means interconnects selected of said
35 rows of tooling of said first station with one of said sets of
tooling of said second station. |



25 0 | n the end panel at said second level; and said third
\““&mﬂ&“ﬂmﬁmsed laterally of the direction the naterial is fed into the
' o paratus as claimed in Claim14 or 15 wherein said first '
$tafion includes a plurality of rows of said tooling disposed in 30

parallel with each other and at an angle with respect to the direction the
material is fed into the press. 17. Apparaztus as clainmed in Caim16

wherein said second station includes sets o]T tooling di sposed on each end

of the press:1and spbdrhtaushel cTRARSl BhoeERTRCEE Suiiekethotaph cAL MOy
~rows of tooling of Ssaid first station wth one of sald sets of too %g of
sai d second sP&gP§n.i1ncludes gpogkgiedt RebtsSc| AWM FHPCLAEM W Rhefbrst

'sai d transferdaieestibAGoi9Ry POUIRE @drbet ion naE diNDE Fed Info ftheSpress
direction norpal, to the di,rection materleeg c]il.s fed into the press and sone

runni ng in anBP NG TREOG o 3B opeRsed REeghiona; s of O aim 15 wherein
said thirfl sta®ionThackhppasratess af Choimny5dwhersdt Gaichdthiantl statben

out b : . =en ne
heans | nt or counotnads 5385 89 Foolihs LU Ul Whoh Wy o6 el WRLE
with one of sentbeard of ttdhe itRplomas a0l $8id secendsisdatdieni20.andrhgaid

apparatus of £ah8¥éP HOSNE Mt bridasd @e18R¥ey bRCSATeTRARC ke €SoDERG S,
sone running in a first di recgﬁl on nor to the,gl rection material is fed

. I
“nto the prosSfaARid g Sty SRANGOPY RN oA SaifetEESP! £5011pg Of Said
Appar at usas cthipg@dstatidmi m 14 or 17 wherein said tooling of said second

station incluggs e-cur ch canri.ed e SsS
and novabl e t g@ér ?ﬁ%eaééggagﬁgr g’(gf ?:rla‘-in1 g‘%r‘@%ﬁrﬁé@e@:%f&%}é%}%ﬁﬁgﬁsu :
base. 22. Appariudesspocketed belCsai mors gruritinghereia Eoret 1 dbrenyion

of said thirdnhgtaki oo ithe Hﬂgécéiéigrﬂdt{&ﬂ@(ig Pé%%rﬂﬂd’tﬁérﬁfé‘é% Bhat 86me

upper platen of the ess and novabl e toward t he base
PP P runningp{n an opposed d{rect%in.

15 21. Apparatusasclaimed inClaiml4 or 17 wherein said tooling
of said second station includes a pre-curl punch carried by the
upper platen of the press and movable toward the base thereof;

and a pre-curl die carried by the base. -

22. Apparatus asclaimed inClaim 15 or 19 wherein said tooling

20 of said third station includes a curling punch assembly carried
by the upper platen of the preés and movable toward the base
thereof; and a curling die carried by the base.
23. Apparatus as claimed i_n Claim 22 wherein said curling
punch assembly includes a curling punch having a projecting \J

25 annular nose; a curling punch insert having a projecting '
annular nose telescoped interiorly of said annular nose of said
punch and adjustably connected to said curling punch; and a
curling die carried by the base.
24. Apparatus as claimed in Claim 21 or 23 wherein said pre-

30 curlingdie is supported on the base of the press by at least one
spring.’ ' ' '
25. A method of forming containei; end panels Substantially_as
hereinbefore described with reference to Figs. 14 to 17 of the
accompanying drawings.. .

35 26. Apparatus for forming container end panels .substantially
as hereinbefore described with reference to Figs. 14 to 17 of



thereof; and a curling die carried by the base. 23. Apparatus
in Cédim22 wherein said curling punch assenbly includes a curl‘mﬂmmmw‘“‘“‘
Ravi ng a projecting 25 annul ar nose; a curling punch insert La M

proj ecting annul ar nose tel escoped interiorly of said annul ar nose of said
punch and adjustably connected to said curling punch; and a curling die

carried by the base. 24. Apparatus as clained2zn Caim21 or 23 wherein

said pre- 30 curllng dieis supgorted on the base of the press by at

| east ong spring. thes acgoppaRyd ngf drav imag- cont ai ner end panel s

substant &l |y as hereinbefore described with reference to Figs. 14 to 17 of

t he acconpanyi ng draw ngs. 35 26. Apparatus for formng container end

panel s substantially as hereinbefore described with reference to Figs. 14

to 17 of =~ 22 the acconpanyi Ng dr QoS

c



