METHOD AND APPARATUS FOR FORM NG, REFORWI-NG AND CURLI NG SHELLS IN A SI NGLE
PRESS This invention relates in general to a nmethod and apparatus for

f ér-m>ng contai ner end panels, comonly called 5 shel ls, fro@ 2 3Kt
mat-eki al . Apparatus for and a nethod of formng ends or: sheets for

contai ners can be seen from Bul so U.S. Patents 4,516, 420 and 4,549, 424 and
the reform ng therec

4,587,826. 10 St

Bul so U.s. Patentﬁ%%%%dl e form ng of cont ai ners per se
can be seen in B 72 and 4, 535,618. Al so,

representative of the q{jor jRgbREY ofi! rddtes in %%@F& AN +¢) & nEANE! ana
4,561,280 and 4,567,746 which disclose net hods and apparatus for making

shell s for cans Iaf;f;kas_ehﬂﬂs a8 foritdng ebht8inefdsnd Al d, Womirm 1y eduted
Addi tionally, Maschke U S. Patent 3,812,953 and Kam nski U.S. Patent '
4,588, 066 are relshelis AsExbmd ashewt ot imdteal. transfer by apertured,
endl ess belts. Thus, various operations contenplated in the practice of the
present invention are Appnmtﬂseaﬁwrsm axnetbodi of afidrminghendsl ves sheetus
to the art. Accordingly, it is known to blank material froma sheet or
coil; it is knowfs containgrs argan ethe msden nfirem aBulsendU.S.i s Pefents
to curl the peri pheral ‘fg‘ge for a_doubl e seam ng operation. However, the

conbi nation of al42#6c4REcandafuPag, AR, a0k fihe Freformifg HtherecsFrBmbey
high speed operation Wih o fso U.S. Patents 4,587,825 and 4,587,826.

_ = 10 Similarly, curling operations and apparatus can be seen in
Bulso.U,s. Patent 4,5?4,608. ‘Through the die forming of
containers per se can be seen in Bulso U.S. Patents
4,483,172 and 4,535,618,

Also, representative of the prior patent art are:

15 Bachmann U.S. Patents 4;561,280 and 4,567,746 which
disclose methods and apparatus for making shells for cans
including imparting a curled edge to the finished product.
Additionally, Maschke U.S. Patent 3,812,953 and Kaminski
U;S. Patent 4,588,066 are relevant as disclosing'article

| 20 transfer by apertured, endless belts.

Thus, various opérations 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 material from a sheet or coil; it is known

25 to form and reform the material; and it is known to curl
the peripheral edge for a double seaming operation.
However, the combination of all of these features in a

single press capable of extremely high speed operation with |



a mnimal armount of handling of the end panel or shell has not heretofore
been known in the art and it is to this end that the devel opnent of the

present application bas been directed. It will be shown how the entire . ° .-
operation on the 5 end panel fromthe initial raw material .to the i
finished end, including blanking, fornmng, reformng and curlihg, is '
acconplished in a single press, while positively controlling the
shel | s t hroughout the process and greatly, i ncreasing the speed of

operation. 10 In that regard, in“ conventional operation, where,

f | | f h | th
or exanp ehave totﬂ\"all andunt Q:rf”ﬁ ?E‘inb ot EﬂQVEBh Wgahﬂlpl:ﬂ: sh@?leﬂﬁée €

press w || ng capable o ormng twent I's per stro
Thus,  such awwemwbe@&ﬁkﬁowﬁp&hathega% ane hendeedof thi¥ shiokes

per 15 m nute, would produce thirty-three hundred shells per mnute.
However, typithalt Gy eiéveTopaent ot then present dpplicd ol ubas eBeshel | s
per mnute. Thus, in order to take advantage of the conversion

capacity, idizedted0 It willubeéyshewmdwss e/ entiawd operatdion shethepress
whi ch doubl es the sheet production cost. Since the goal is to reduce the

. cost peiS t hoesehdpanel sfromndhes nktiglacrawymsterindn tonnthe t §inished
solution is to speed _up the shell 25 press. However, control of the
ends becores endsedinsludingbbdanking) gferninge xeforming and &“é‘éﬁ-ﬂgedlénds

which is counterpro uctive. |, 3 Accqrdingly, gllcant has foung X
conbi nati on &ccomplished in single “pre hile positively

controlling the shells throughout the process and greatly ;
increasing the speed of operation. . _ /
10 | In that regard, in a conventional bperation, where,
for example, the shells are formed and then converted to
pull tab ends, the press will have tooling capable of
forming twenty-two shells per stroke. Thus, such a twenty-
two out press, operating at one hundred fifty strokes per
15 minute, would produce thirty-three hundred shells per
minute. -
However, typical gonﬁersion equipment qan convert
forty-two hundred shells per minute. Thus, in order to ,
take advantage of the conversion capacity, it would
20 normally be necessary to add a second sheet press which
doubles the sheet production cost. Since the goal is to
reduce the cost per thousand, this is not a satisfactory
solution.
An alternative solution is to speed up the shell
25 press. Hbﬁever; control of the ends becomes a serious
prbblem at higher speeds and leads to damaged ends which is

counterproductive.



multi-level feeding and handling and positive belt transfer, that speeds of
up to or exceeding two hundred strokes per mnute can be achi eved w t hout
undye-xend 5 damage. Such a system nakes it possible to elimnate i
tramgfer line interferences, reduce tooling stations and machi ne manni ng
whil e enabling the shell technology to keep pace with the conversion

t echnol ogy and reduce the cost per 10 t housand. Broadly stated,
according to one aspect of the present inventi®n there is provided a nethod
of form ng a container end panel froma_sheet of material, including the

steps of: providing at ACSPEALBELl¥y APPLicanfchas feupdp REsacampinationmof

formed fromthe sheef of _.material; subjectipg the blank to _a press .stroke
in coaction with amﬂﬁ§lfaeyﬁﬁn1}Qﬁﬂin (Nﬂqguihﬁn@ﬁéngreggdstﬁﬂﬁ%ﬁﬁYﬁXﬁﬁﬁlt
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nethod to be descrig@gdghe bl ank is provided by 25 recei ving the sheet
material at the first lN'evel station, and form ng the blank therefrom

More particularly, a doghch ackyBeel fakeksSiuSpessiblePt8ssl ayhate atfanster
out er slide actuable to formthe blank fromthe sheet material and a

second inner slideldaeuahitertfereances)y redueskovwolingy i sbationst iandousachine
press stroke. manning while enabling the shell technology to,keep pacé
o with the conversion technology and reduce the cost per
;o thousand. |
Broadly stated, according to one aspect of the present
invention there is provided a method of forming a container
end panel from a sheet of material, including the steps of:
providing at a station'at.a first level in a press'a
15 blank formed from the sheet 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 configuration
20 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 laterally with
respect to the direction of the press stroke.
In the method to be described the blank is provided by
25 receiving the sheet material at the first level station,
and forming the blank therefrom. More particularly, a

double acting press is used, the press having a first outer



In the nethod to be described, the cup having the 5 prelimnary end
panel configuration is received by a conveyor at the second | evel station
for lateral transfer to a station for reformng the cup. =~ Thereafter, -the
reformed cup is further transferred laterally by the conveyor.to a stathyp
at which the reformed cup is curled. 10 It will be shown how t h&
sheet stock is fed into a press at one |level, providing for blanking

foll owed by drawi ng and redraw ng by pasging the nmaterial through a die to
a second |l evel and at which a cup having a prelimnary end panel

configurati Qi jiqe GRAAEKNERS t& i‘Brﬁp%th'b‘i‘inﬁke@rd’n? thefQﬁeé{:aﬁl aterihe

reformng and curling stations. It has been found that In this fashion no

handl i ng of drige &rEkeebadi S.r{r{éitlléﬁiié haetgablée tbl ademithg €HéVaBavard
reverse drawi ng operations, thereby mnimzing the risk of damage to either

the articl e mntiorndd: corttimpushipdedshastardkecl e 20 carries in nany
instances. It has also been found that the nulti-level approach avoids
transfer |ine intlar fthenwetodbl Basbehidesqribed,t i theveup haningpette
operation. Mention has been nade above of the preferred use of a double
"acting Hrespreisiminary end apanedr q@pﬁi;qumt oR s emaaaivedr dy sa

provi ded apparatus for form ng a contai ner end panel from a_sheet of
material i n PSR aktthey iﬁ%%%dhbﬁY%b ?ﬁ%ﬁ%°ﬁnﬁ°§uiéFer315tﬁeﬁéﬁeﬁolders

rectprocal it el SSBEELoh 2 bl Xeheatas, RIS MG Y (e
stock plate [GRidded"t lohg ™48t CPuPERLEC et St SPELa A NA R 17 1Y the
conveyor to a station at which the reformed cup is curled. -
10 It will be shown how the sheet stock is fed into a
press at one leﬁel, providing for blanking followed by
drawing and redrawing by passing the material through a die
to a second level and at which a cup having a preliminary
end panel configuration is deposited in an apertufed belt
15 = for transfer to reforming and curling stations. It has
been found that in this fashion no handling of the article
is requiréd through the blanking, drawing and reverse
drawing operaﬁions, thereby minimizing the risk of damage ;)
to either the article or to the coatihg which the article
20 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.
Mention has been made above of the preférred use of a
double acting press.
25 In another aspect of the invention there is provided
apparatus for forming a container end panel from a sheet of

material in a double acting press having inner and outer



5 hol ders and thé base and having a through opening therein; a die
hoIder di sposed between the inner and outer slide holders and the fixed
base and having a through aperture in axial alignment with said through
aperture in sai.d stock plate; a second cut edge carried by said die hol der
10 projecting into said opening in said stock plate; said first cut
edge bei ng-novabl e toward the base to blank the material in cooperation
with said second cut edge at a first level; @®die core carried by the fixed
~base; said punch being novabl e t hrqugh sai d apertures in said s :éock
plate and sai dpumch helders ggciprgsgd Y EegRRet aﬁﬂ’p?elﬁﬁ?ﬁugafﬁrm

the end panel in cooperatlon with said die go a,second | eve
transfer means dFﬂEﬁﬁ%f ‘th& B CPEF&F %ytggﬁsFEPthBuBF #ﬁ%ﬁggy a

f d d | J f a2
e o g By S, 348 s

'S provi ed appar at us

for formng a comly t&?%é@yi ?’Rﬁﬁﬁ£§d5€§?&egﬁ Eﬁg‘ﬁﬂﬁﬂr'dﬁdao@Q%QlQllde

acting press haV|ng nner ders reciprocal wth respect

to a fixed kase, g r§% 't?ié"%as’ét ahd ha%ingt al tRRoubRObpBAiaG theteliy ;
the-inner and outer ﬁl des and the base for blanking the material at a

first level, forgdngie fdldakioAildiddddetveen 6that dnnelr amd pastengsllide
cup to a second | evel and prelimnarily formng the cup into an end

panel confi gur at islddrs héndethad flizedl baseatarsl Secving sa athuvoughsppesgure
adj acent. said first station, tooling carried by 5 the base at  the
second |level fam axﬁaiwmhmgnmﬁm& with said through aperture in said stock
k/ plate; a second cut edge carried by said die holder and
10 projecting into said opening in said stock plate; said
first cut edge being movahle toward the base to blank the
material in cooperation with said second cut edge at a
firstllevel; a die core carried by the fixed base; said
punch being movable through said apertures in said stock
15  plate .and said die holder to engage the blank and
-preliminary form the end panel in cooperatiqn with said die '
core on a second level; and transfer means disposed on the
second level to transfer the preliminary formed end
laterally with respect to the longitudinal centerline of
20 = the press{
In a furfher aspect of the invention there is provided
'apparatus for forming a container end panel from a sheet of
material in a double acting press having inner and outer
slide holders reciprocal with respect to a fixed base,
25 comprising: at a first station, tooling carried by the
inner and outer slides and the base for blanking the

material at a first level, forming a cup from the blanked



prelimnarily fornmed end panel; at athird station dispoéed adj acent
said second station, tooling carried by the base for curling the reforned
end panel; and transfer nmeans carried by the base at the second

met hod and apparatus of the invention set forth above are preferably put™
into practice in a nmulti-station press, the stations - referred to as
tooling stations - in the context being the individual press assenblies
within a 15 conpl ete pr ess system at whi ch i ndi vi dual cup

configurati opgtarealior ghd- pheding hase aldgpdydbegn %@Sn&bollévéi t&ﬁd
exanpl e of a twenty-two out press. It has also been found that,

arrangi ng t hpredf@hingrilet i ofsrming hathehe dumwnk intoaw and o awpsﬁail ons
are 20 arranged along the axis of feed of the material and then

di sposi ng t heon€fignratdoanatcuthe ngesondi devellat erat| p Wddon®speation the
direction of feed, a positive belt transfer can be enployed even with
extrenely IighSPOSnghﬂjmmaaﬁzﬁaidWﬁirsbfetabioneathﬂin@unaniﬂdabm
effective transfer by 25 air at very high press speeds. It is a stil
~further5aspe§heofh#ﬁ?ln§§nuﬁﬁ¢tosﬁﬁev@deiﬁM§%euﬁ§rfoﬂeﬁ&ﬁﬂhﬂgcxﬁhalner
end panels froma 7.sheet of material in press, ri si_ng: paraIIeI

rows of bl anRFﬁ&J-QFrHaFEJF% n§orBed; n%n‘éarﬂa}’@f-’oy t RE pFes hléﬁﬂ d?E% e
he h t al t.erl f th
ronsverse Qe LA SN A NS T .

by the pressypadydLaPe3edonai thhtnkOrafbinbd End' phhaTY' "nd ErdRLFLPY
ooling and ' \’

means carried by the Dbase at the second level and

10  interconnecting said first, second and third stations.
The method and apparatus of the invention set forth
above are preferably put into practice in a multi-station
press, the stations - refefred to as tooling stations - in
the context being the individual press assemblies within a
15 complete  press system at which  individual cup
configurations are formed. Mention has already been made

above of the example of a twenty-two out press,

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

stations so that the blank, draw and redraw stations aré
20 arranged along the axis of feed of the material and then
disposing the reforming and curling stations laterally with
respect to thé direction of feed, a positive belt transfer
can be employed even with extremely light-weight materials
: which are not readily susceptible to effective transfer by

25 air at very high press speeds.
It is a still further .aspect of the invention to

provide apparatus for forming container end panels from a

- .4

| evel and 10 i nterconnecting said first, second and third.stations Fag/



| ateral |y outboard fthereof; parallel rows of curling tooling carried by
the press and di sposed parallel to said rows of reformtooling and

| at’gral |y out board thereof; 10 said reformtooling and said curling
tOQLyng bei ng disposed beneath the level of entry of the material into the
press; said formng tooling passing the end panels fromthe entry level to
the level of said reformtooling; and transfer neans carried by the base
for transferring end panels 15 bet ween sai d bl anki ng and form ng
tooling, said reformtooling and said curling toolin

. The_inv ft'on and _
its practice willSReRFLRE MAteRIakiddL A BEESRirt ﬁ°P‘BFéFgH8e t%aﬁﬁzg el rows of

i cnr parti 8y i RLaBkEPE, A ofoRair, trekind ERrhish oy “ABH | BBEe, ape

Figure 2 is a pla§i¥égggafeg; équ% gkéaﬁggtﬁgyygdgtgfmb€+@g¥if%% of the

position. Figure- an elevational assenbly view, partially 1n

section, show ng,,Q0E af&laPbng BHd Horidbrtil ah&i@nkshn,ﬁhaloﬁi:_éégp- BRI el

3Ais an enlargedprragnentary secti1onal view, 8 partially in section,
showi ng the gtockrghat @S HFdrm toaliny 4cafriéd bV &hieO Ppilesas wh| Jispesed

partially in section, showing the tooling during formation of the cup.
Figure 5 is an el paghiloeal tessaid yowsewf flrdrikding dand Xormigerttaoling and
showi ng the tooling during the prelimnary formng of the end. Figure 6 is
an el evational asdaterpliyevwoupleoardl [theémeof;  parallel rows of curling
tooling carried by the press and disposed parallel to said
W, rows of refornm fooling and laterally outboard thereof;
10 said reform tooling and said curling tooling being disposed
beheath the level of entry of the material into the press;
said forming tooling passing the end panels from the entry
level to the level of said reform tooling; and transfer
means carried by the base for transferring end panels
15 between said blanking and forming tooling, said reform'
tooling and said curling tooling.

The invention and its practice will now be further
described with reference to the accompanying drawings, in
which:

20 Figure 1 is an elevational view, partially in section,
showing the overall arrangement of the system.

Figure 2 is a plan view of the toolingllayout showing
the blanking position.

Figure 3 is an elevationai assémbly view, partially in

25 section, showing one set of tooling in the blanking -

position.

Figure 3A is an enlarged fragmentary sectional view,



section, showing the tooling with the end prelimnarily formed and lifted
back to the die line. 10 Figure 7 is an elevational view, partially
in section, showing the transfer of the ends fromone station to another. * «
Figure 8 is an enlarged el evational view, partially in section, shomﬁngf{hﬁ
tooling for reformng the end in the 15 down or receiving position. T
Figure 9 is an enlarged el evational view, partially in section, show ng the
tooling for reformng the end in the up gf reformng position. Figure 10 is
an enl arged el evational view, partially 20 in section, show ng the
tooling for eantiiad1yhdneédtidn)e shidwdhgC thlel %ﬂ:ol&tks?ﬂia(t%- shippore.11 is a
sectional view of the end followng the prelimnary formng of girues 3 and
4. Figure 12 is aFdemireodalisvarveldvatiornall fsadmpliyngilehe Bartialeioisai ng
of Figure 6. Figure 13 is a sectional view showng the end
fol | owi ng t heectkilomg shiowdingu the? tooling Wuring format iom of tthat cups
invention is illustrated in a double acting press wherein the press has
i nner and outer sFigade Badf ar kp@tienal assamhly viewol PAgtinadlyadén of
whi ch i s capabl e ,of bejng,operated and adjusted indegendentlxwpf t he ot her
so that 3t he S§GHLAR cghPWERILThe 111y IAHTINg FhesprelipiparyofRrming
functions in%%ﬁgﬁpenégg of, but in coordination with, the tooling of the
ot her slide. % es are well-known in the art and a representative
one can be seen iR . . rejn s 0,
%‘ﬁ%ﬁ%"\@ylg g’é‘gf%‘?ﬂlgh%? fas?édé%blﬁﬁﬁew gafrlt:l%tél.lg(l égrl y

FIGURES 1 and 2 o € draw n e overe ar- Tangemedt ~can
seen. As preyguision,NOkkdwind e tiUdoPitld "HiPhethe end preliminarily .
: : \o/

formed and lifted back to the die line.

10 - Figure 7 is an elevational view, partialiy in section,
showing the transfer of the ends from one station to
another.

Figure 8 is an enlarged elevational view, partially in
sectién, showing the tooling for reforming the'end in the

15 down or receiving poéition. | |

Figure 9 is an enlarged elevational view, partially in
secticn, showing the tooling for reforming the end in the
up or reforming positidn. _ \;)

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

follbwing the curling of Figure 7.



10 I ncl udes inner and outer slide holders 10 and 20 which carry the

tooling for blanking and prelimnarily formng the shell. These slide

hol.ders are novabl e toward and away feomthe press base as is conventional.
They«©oling is arranged as shown in FIGURES 1 and 2 along the axis of feed
X of the material into the press so that, as the material is fed along 15
axis X, each cycle of the press wll enable the tooling to blank and form
shells in a nunber cdr wédfirsdbaondted tthat ¢t ihvehtmmcii ilhgtrated ihe double acting

il lustrations of |

each side of thepge%@rﬁ?l%%%%&&&ggﬁl and aI s&ér\,\@FA reﬁ@]e it \%{%ﬁegﬂnes

arrangement. per mcegain toolmt arch each of gvhigh belcapablamfflmmg memted)rwd adjusted

shell's are preli rdfeg,e 410ihad

form ng stati onsq{ldﬁéﬁhxngcondar ybgﬁgtﬁf&% 8‘?\“ Bfg:%“h O‘farﬁ%& tﬂrgtpﬁgwhytslhgﬁs

Y. I't shoul d3be KBRePeH@ER itsfungtiens; Peentyo Afse tapegoqmmaﬂﬁﬂy the

fﬁl I edt a rru: ti-l ]?d%linga?ifat{hﬁebm& slfﬂeustshurcﬁ ESeBgaﬁeOWEll-ﬂEHBEIS in t%l 3”}% é&g)a
e mterial is fed into.the in

along a stock pl ArRIe3 t(‘g&%"ﬂ?@h g?v yyg‘}oaégli‘ iFrst |evel

and the prelimnaril Refenringdfisstetd FIIGURESSI gmded 6fothe dmwmgsagthandvmﬂl amg

in the direction g%ﬁE (§R® gnlg%

di sposed on a secgﬁméer\%?m Q'én S a? aﬁk F{}?‘gﬁg#lg%&& gﬂfnt er lé:? ge 53

30 0y | inglpdes inner andjoutes slide rs k0hand 2Rewhich @rextheptnoli

sets of tool i ng mﬁkﬁ@gdana ﬁréﬁmﬁi’ﬂ‘ﬂ? f@mhnghné ,shéﬂt Thegd Slidevholdets a/refxﬁbVﬁUlé

th hel | t t

oot tons V- v 1 SPvakaL et PR aFeRTose B selRribaalng det ai | e

descH ption, it shou%ebeotlegrmhﬂnegbd hash®én in FPSURESH mlrd 2rdlgngthe axis of
wor kpi ece wi I 1 be, &P@é'di‘e{h?dma?éﬁﬂofﬁ%' th@eprQ&ﬁﬁ@tth&”%saﬁg frﬁ?érm%‘c’reh alBfg

r epeat ed tvventy two t1nme
Wth that irm nd@Xsnd, achrycky ohdhe P@swwmbie ah*a tsomag ttpeblank and form

shells in a number corresponding to the sets of tooling. In the illustrations

of FIGURES 1 and 2, this amounts to twenty-two (eleven on each side of the
centerline).

FIGURES 1 and 2 also 1llustrate how the arrangement permits utilization

20  of a belt transfer since, once the shells are preliminarily formed, they are
moved out of the preliminary forming stations to the secondary stations on
belts 50,50 in the directions Y. It should be noted here that the invention
contemplates what 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

25  (See FIGURE 2) along a stock plate 31 (See 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
FIGURE 1) disposed on a second level. This avoids any transfer line inter-
ference. _

30 - It will also be noted from FIGURE 1 that there are two parallel sets of
tooling mounted in the press and that, after preliminarily forming the shells,
are moved away from those sets of tooling in opposite directions Y,Y for
subsequent operations.

In the following detailed description, it should be remembered that

35  operation on only one workpiece will be considered, although the operations
and tooling will be repeated twenty-two times for each cycle in the example
illustrated.



drawings, it will be seen that an inner slide holder 10 and an outer slide
hol der 20 are again illustrated.- As noted previously, the draw ngs
illustrate twenty-two sets of tqgling carried by these slide holders. Only .
one tooling 5 set wll be described in detail herein. Thus, the inner L~
slide holder 10 carries a punch riser 11 secured thereto by one or nore E”j
bolts 11la. The projecting end of the punch riser 11 carries a punch 12

ed thereto t.ab re t hi.s | on
the ool i ng such ALt SHHE Ry bitnd A5 Feisbiind Ml S HGERES"} 4l 2,58 Thc
fi xed base oﬂra‘fﬂég%r!és‘é!llbbesﬁtw!’ethﬂil aerinner slidedhiolderat® amddanvewter rShdet he
base. The 0Uh6fde§|201ﬁré"%hﬂﬁf ilk3tragsd, a')\saﬁﬂtreﬁp redidh gl' \e{r%gg& Xll%!tltﬂén

which th h h .12
Foci procat 6. BUEEANGI S8t o1 0P8 ERed Proihesn s, O, one oeling | de

hol der. §5 set will behdescribeé in detaiithebeihder 20 al so carri es with it certain

Sorews 21b so as THESDE infef B4 RORT 1N BIE OO iy BY skSirPldferedd ona’
i n concent ri by omeraunre dolisl Hiai o'ﬁbtnmomhtemgﬂnd h)flthe punch sisepdtcarnies 5| eeve
22 and a fl Ugimﬂftlbas@dﬁr% sthgfbtﬁ%n"‘"iﬂﬁgmﬁfet ?:hsthEtﬁ{ ?gnthfsﬁ‘\r%eszf O falfhis

projecting b e out’er _pun O 1s a cut edge 24
which is sec QP‘BrFQOBF‘g PYFR ascp iﬁéan'm‘e mqveddoar@f@@médawkfmm 23 is

carried1dy ouieeﬁxwrbabe ot ther pRSs aAbaide flidlgér DO afEHsCtoWaee \ad2aw
controlled b |Uld |ntroduced t hrough bore 20a and vented through bore 20b

with bore 20 ﬁg connected to a suitable 25 source of fluid supply
(not shown). Di s'ﬁbsenhtdaesicxbet holdee 20nhmsr amappropriate dblldw davityevithid Gvidetd 20-
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cavity therel recelves a riser 4la
and secured ’E”REF‘B&‘@ lmymi@e@ﬂeat of @srmemr}ig) tt%owqeéswbomr and die core

riser 418 is 30 Thia éMee hph§M@ﬁ 202280 @bries vﬁﬂphoéérﬁﬁnbtbohh dFitst
ur f ac 40a of the

base 40 1 5 oivoanet it Aol 2T S BRRRCHEIEIR B fGinsr Bt e HsePt 21btst 51
whi ch are sitoedeapgripmocahitbergwith. 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
20  of the outer punch holder 20 is a cut edge 24 whlch 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
25  source of fluid supply (not shown). W/
_ 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
which receives a die core 41 mounted on a die core riser 41a and secured
thereto by screw 41b. Surrounding the die core 41 and die core riser 41a is
30  a knockout piston 42 which is supported by fluidly actuated pistons 43 and
44.
Disposed just above the top surface 40a of the base 40 is an apertured
belt 50 which has a plurality of apertures 51,51 which are sized appropriately
S0 as to receive an end, as will be described. This belt is movable along top
35  surface 40a of bolster plate 40 by suitable drive means 50a,50a which may
take the form of toothed wheels (see FIGURES 1 and 2), at least one of
which is driven. A stock plate 31 and a die holder 30 are also disposed be-
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SO as to receive an end, as wll gescribed. This belt is novabl e al ong
top 35 surface 40a of bol ster plaf 40 by suitable drive neans 50a, 50a
whi ct~may take the form of toothed wheels (see FIGURES 1 and 2), at | east
one.Qf which is drlven A stock plate 31 and a die holder 30 are al so

di sposed be- ‘tween the slide holders 10 and 20 and the bol ster plate 40,
as can clearly be seen in FIGJURE 3 of the drawings. As previously noted
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i s tooling sui tabf e g{‘c formng the énd a the e as can
be séen in FI GURE 0&"— and 7 with it being again noted that, in effect,
only one 15 prl mar y Theodienpokleatitalsancarvies cetit af panch khell wntloalti entgel 31a
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Referring then to FIGURES 7 through 9, the reforming 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 reciprocally mounted

20  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 engagemenf with cam follower 61 to elevate the punch 60 so as
to force the preliminarily 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

25  to be 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.

The curling station illustrated in FIGURE 10 is somewhat similar, except
that the die 33 is configured somewhat differently so as to curl the peri-
pheral edges of the end. Thus, die 33, which is mounted on die plate 30 by

30 one or more screws 30a, has a contoured annular recessed area 33a suitable
for the curling operation.

The curling punch 70, which is slidably received in bore 40c of base 40
is dimensioned so as to support the radiused area of the shell, as shown in
FIGURE 10. Movement of punch'70 is controlled by cam 72 and cam follower

35 71. It will readily be noted that the curling tooling is illustrated only in the
up position, but would be moved down in a fashion similar to that illustrated
with regard to the reform station in FIGURE 8 to permit the end to be .



the reformtooling in the up position with the end having been reforned.
The curling station ill ustratq in FIGURE 10 is sonewhat simlar, except
that the die 33 is configured'sonewhat differently so as to curl the peri:z .
pheral edges of the end. Thus, die 33, which is nounted on.die plate 30 QJ"
30 one or nore screws 30a, has a contoured annul ar recessed area 33a

suitable for the curling operation. The curling punch 70, which is slidably

recei ved i npfaeed iftdand oltasfehd Siatisndi nensi oned so as to support the
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1 a sutficient distance to permit the blanking operation to take place.
Turning then to FIGURE 4 of the drawings, it will first be noted that
stock plate 31 has a through aperture 31b and the die holder 30 has a
20  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
slide holder 10 continues downwardly, as indicated by the arrow A, while the
25  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
30a and 31b in the die holder 30 and stock plate 31 for further operation.
As previously noted, this makes it possible to take the cup through the press
following initial forming below the entry level of the raw material on the top
30 of stock plate 31, thereby greatly facilitating speed of operation of the
apparatus. . _ - '
Turning then to FIGURE 5 of the drawings, it will be seen that a
preliminarily formed end E having the general configuration of that shown in
. FIGURE 11 of the drawings will be formed. This is accomplished by con-
35  tinued downward movement of the inner slide holder 10 carrying the shallow
cup SC of FIGURE 4 down through the aperture 30a and the die holder 30
until it contacts the die core 41 carried by the bolster 40. This die core is




Turnlng then to FIGURE 4 of the dramnngs it will first be noted that stock
plate 31 has a through aperture 31b'd8nd the die hol der 30 has a 20

t ir gtrgh aperture 30a. Conti nued downward novenent of the inner slide hol der
10 tgrces the punch-12 down against the previously blanked nmaterial M
pulling it out of its previously tlanped position beneath sl eeve 22 and
formng it into a shallowcup SC. As can be seen in FIGURE 4, the inner
slide hol der 10 chxad, rhlésthéo&wm tng 42ais notdiixesk edhyg mpvemmenrtoof e epntoured
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facilitati ng-speewmthmlg*mswcll of the apparatus. Turning then to FI GURE 5
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pistors 43 and 4454ckets S1 of the belt 50. It should be noted that in some instances it may
be necessary to apply air through bores 12b and 11b of punch 12 and riser 11
to strip the end from the punch.

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

Referring next to FIGURE 8 of the drawings, and assuming that the belt
50 has been indexed sufficiently so as to bring the preliminarily formed end E
25 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
~course, makes it possible to move the end into the position shown in FIGURE
8. Rotation of the cam 62, however, as shown in FIGURE 9, will move the
punch 60 upwardly. The punch 60 has a contoured top surface so that it
30  engages the center panel CP. This upward movement of punch 60 against the
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 the radiused area R of the
end, this movement will push the wall area CW over the die 32 and tighten
radius R and, in effect, reform the end to form a reformed end RE.
35 Of course, continued movement of the cam about its center point will
permit the punch 60 to drop back down to the position of FIGURE 8 where-
upon indexing of the belt 50 will move the reformed end RE, which now has




10 through bores 40b and 40c from a suitable source (not shown) will push
t he knockout ring 42 upmardly and it in turn will push the end E up to the
position of FIGURE 4. At that ?lne the end is frictionally engaged by belt .
50 and held in one of the apertures 51 thereof. As soon as.the.punch 12 \éE
clears the belt 50, the belt can be indexed to an idle station’and on to ™
the 15 - next adjacent station, as shown clearly in FIGURE 7 of the
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RE, which nGHGBRE 13%6F 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. |

It is possible that some assistance may be required to strip the end in

20  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
speeds with minimal handlmg and positive control during the various opera-

25  tioms. \J

The multi-level and positive transfer arrangement makes it possible to
achieve very high operational speeds while safely controlling and handling the
ends.

It will also be noted that the invention has been illustrated in connec-

30 tion with the forming of beverage container ends, but sanitary ends having a
profiled surface could also be produced thereby by adding prdfiling tooling to
the stations illustrated in FIGURES 3 through 6. |

Additionally, while Applicant has illustrated and described a cam ac-
tuated operation at the reforming and curling stations, other activating means

35  such as pistons, for example, could be employed.



thq)gonfiguration of FIGURE 12 of the drawings, to the next station. As
previ ously noted, bore 32b nmay be cdinected to a source of pressurized air
to'assist in returning the reforned end RE to the belt if required.

Ref ergnce is now had to FIGURE 10 of the draw ngs wherein the curling 5
station is shown. As previously noted, the tooling here is illustrated in
the up or operative position only. The cam 72 and camfollower 71 of this
station are simlar t tin@fs : L ON: t [%EHQE :
however, the die 33 c}gfl{rﬂlliy?l hgyl.n g%lcg{g{el&;gh{:ds&?f {ogbgiqlfr#l&de:% coﬁf?dgdggg ioofn
and has an annul direylarcendsy byt can: alse ber used-to prodpcenethee shapesr sichedfgeecian-
the end. 10 I n gdlla”ﬂ,obmgrdi,irﬂégulai'lysh&}&dlﬁi@ﬂzé&@ﬁdspun_Ch 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 perforned. It is
bel i eved readily apparent that when the cam 72 is rotated about its center
point, the punch 70 will drop down. Thi's further rotation of cam72 w |
naturally permt the end to 15 drop down and permt the conpleted end,

whi ch now has the configuration of FIGJRE 13 of the drawi ngs, to be again
deposited in one of the pockets 51 of the belt 50 so that indexing of the
belt will renove the end fromthe station and nove it on for further
processing. It is possible that sonme assistance may be required to strip
the end in 20 both the reform ng and curling stations as al ready not ed.
Thus, air passage 33c may be enployed at the curling station. It will be"
seen then how a system has been provided in which nultiple operations from
bl anking-to curling can be provided in a single press at high speeds with

m ni Mal handling and positive control during the various opera- 25 tions.
The nulti-level and positive transfer arrangenent makes it possible to
achi eve very high operational speeds while safely controlling and handli ng
the ends. It will also be noted that the invention has been illustrated in
connec- 30 tion with the form ng of beverage container ends, but sanitary
ends having a profiled surface could al so be produced thereby by addi ng
profiling tooling to the stations illustrated in FIGURES 3 through 6.



Addi tional ly, while Applicant has illustrated and described a cam ac-
':Td ﬂ'um(ﬂ ﬂu “ the refornming and curling stations, other activating

pEL pi stons, for exanple, could be enployed. Finally, the-
invention is not intended to be limted to the production of circular ends,
but can al so be used to produce other shapes such as rectan- gular, oblong

or irregularly shaped and sized ends. 16 Cains 1. A net hod of form ng
a contai ner end panel froma sheet of magrial, including the steps of:
providing at a station at a first level in a press a 5 bl ank fornmed from

t he sheet ofcr@im&i al; subjecting the blank to a press stroke in coaction
with a die to forma cup; continuing the press stroke to pass the cup

t hrough the 1i e amndnethodysf tfcarming ancpatainet pndcpanehf fyom a isheet)

to the cup at a station at a second level; and transferring the cup having
sai d preliniofrpatediabneincbudingrthe ostepsnefhe second | evel station
laterally with respect to the direction of the press stroke. 2. A net hod
as clained in O @PRPYidingnrEnhasgtatbPBnRti 3 first Jey@lddd By RRASS \A ng
the sheet material _at the firsﬁplevel tagion, apd, formng said blank

“therefrdm 3blank formed Srem,Hhe sheets of Materiali, which said cup having
said prel i nary eodspapel conll qurani opy! g ey ogePlkd GG fln the
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 configuration -/
10 . - 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 laterally with
respect to the direction of the press stroke.
2. A method as claimed in Claim 1 in which said blank is
15 provided by receiving the sheet material at the first level
| station, and forming said blank therefrom.
3. A method according to Claim 1 or 2 in which said cup
having said preliminary end panel configuration is received \J
by a conveyor at the second level station for lateral
20 transfer to a station for reforming the cup.
4. | A method according to Claim 3 in which after
reforming, said reformed cup 1is further trénsferréd
laterally by said conveyor to a station at which the
reformed cup is curled. |
25 5. A method according to any preceding Claim in which the
press is a double acting press having a first outer slide

actuable to form the blank from the sheet material and a



20 transfer to a station for reform ng the cup. 4.
according to Claim 3 in which after reformng, saldre m!]ﬂlmu,m,”m
furtther transferred laterally by said conveyor to a statlon

reforned cup is. curled. 25 5. ‘A met hod according to any preceding
Claimin which the press is a double acting press having a first outer
slide actuable to formthe blank fromthe sheet material and a 17 second

i nner slide actuable to provide said continuous press stroke. 6. Apparatus
for formng a container end panel fron1a sheeﬂ of material in a double

acting press having inner,and 5 .. ou ol ders_recipr

respect to a fi xe(f%6’:i“§"tr.h |§1,~hjie aat ﬁgﬁ g%?rr?ﬁﬂvb et tﬁ?’r‘ﬁn&?“?ﬁﬂ:ﬂb‘ﬁug
hol der; a first gg%;egggﬁé$rrled by the outer punch hol der; a stock

pl ate resiliently Steen the inner and outer slide holders and the

base and having a gl0 lﬂﬂg \ |d Olggrhﬁﬁ ein; o §E£H§F%°LH8FH$¢§¥BEan a

bet ween t he i nner and 0 ers a I Xe ase a aving a

through aperture ighdatl Jf aalc@iBA! il hasdble té&@ﬂi&‘ d Wa¥iny 38nér and
stock plate; a second cut edge carried by said die holder and projecting

into said op&i ng duteddi puAbh holldedls PrétEprosal dwliithstrésheCElg@ e NGixed
novabl e toward the base to blank the material in cooperation with said
second cut edge atbasd, r ebmpeisinga di a gurclracaredelly hyhethexeihmas epunch
sai d punch bei ng novabl e through said apertures in said stock plate and - :
sai d di e hol der thaidpage tie fixst 20ut edge pearriedaby f bhen tdutendpunch
panel in cooperation with said

Y holder; a stock plate resiliently mounted between the

inner and outer slide holders and the base and having a
10 through opening therein; a die holder disposed between the
| inner and outer slide holders and the fixed base and having
" a through aperture in axial alignmeﬂt with said through
aperture in said stock plate; a second cut edge carried by
said die holder and projecting into.said opening in said
15 stock plate; said first cut edge being movable toward the
base to blank the material in cooperation with said second
cut edge at a first level; a die core carried by the fixed
o/ base; said punch being movable through said apertures in
said stock plate and said die holder to engage the blank
20 and preliminary form the end panel in cooperation with said
die core on a second level; and tranéfer means disposed on
the second level to transfer the preliminary formed end
laterally with respect to the longitudinal centerline of

the press.
25 7. Apparatus as:claimed in Claim 6 wherein a reforming
| station is disposed in the press adjacent said die core on

the second level; said transfer means operationally



___die eeteon a~second level; and transfer nmeans disposed on the second | evel

to tra preI|n1nary formed end laterally with respect to the
mg terline of the press. 25 7. Apparatus as clainmed in -
seim a reformng station is disposed in the press adjacent saL‘g
d|e core on the second |evel; sai d transfer means operati‘onally T
I nterconnecting said die core and said reform ng tooling. 8. Appar atus as
claimed in Caim?7 wherein said reforning station includes a reform punch
carried by the base and novable toward s Pd die hol der; and a reformdie

iod 5 . : : -
\?\/2; la?n a car:1"1 an cam(lfﬁzllPlg/\A@eg:a gr ?lga#%g%%§u'%ﬁlqab?§?ﬁgﬂ£§§§2#eﬁ? wth
said reform g U“Chng%' é‘”sglﬁﬁt ciH%@&flﬁQ\fﬁfh Sﬁmefr@‘l% Bhdgere#Brming

Appar atus as cl ai m8 or 9 wherein said 10 reformdie haS at

lleast one thiggadi ol rimsnsdée aheeFoim PundPPeasiied abyClttidesasd ann one
of Clains 7 to 10 wherein a curling station is disposed in the press on the

second | evelmovable twhrd rsaisi elie Msider ppeard i angéfyrnndteceoapedeidng
said reform ng station and said curling 15 station. 12. Apparatus as
-~ claineds n Clyi mali@ wHer dioldexi.d curling station includes a curling punch
carried by the base and novable toward said die holder; and a curling die
carried by s&-d didppesiatars aspclaimed impglaimys wherrinnadcRR andi FAM2

wherein a cam and camfollower, are carried by the base for enga%hnent W th
said follower are carried by the basé for engagement with said

reform punch for movement thereof toward said reform die.
10. Apparatus as claimed in Claim 8 or 9 wherein said
10 reform die has at least one through air passage therein.
11. Apparatus as claimed in any one of Claims 7 to 10
wherein a curling station is disposedfin the press on the
second level; said transfer means operationally
interconnecting said reforming station and said curling
15 station. '
12. Apparatus as claimed in Claim 11 wherein said curling
station iﬁcludes a curling puhch carried by the base and
movable toward said die holder; and a curling die carried ‘;J
by said die holder. |
20 13. .Apparatus as claimed in Claim 12 wherein a cam and cam
follower are carried by the base for engagement with said
curling punch for movement thereof toward said curling die.
14. Apparatus as claimed in Claim 12 or 13 wherein said
curling die has at least one through air passage therein.
25 15. Apparatus as claimed in any one of Claims 7 to 14
wherein said transfer means.includes-an apertured, endless

belt partially disposed at the second level and spanning



curling punch for novement thereof toward said curling die. 14. Apparatus '
as clainmed in daim12 or 13 wherein said curling die has aummm

threugh air passage therein. 25 15. Apparatus as cl ai met memHHm
Cajys 7 to 14 wherein said transfer neans includes an apertured, ‘endl ess +
belt partially di sposed at the second | evel and spanning 19 the distance
between said die core and said reform ng station. 16.. Apparatus for form ng

a container end panel froma sheet of nateria* in a double acting press
havi ng i nner and 5 outer slide holders rec %rocal Wi th respect to a

fixed base, comprighntis Alaed | bk ARl Qia! 00l 00! Ll BA1H"CADEing

and outer slides ase for Ing the materral a rst

formng a cup frogyhheohl anked material and passing the cup to a second
| evel and 10 prelimnarily forming the cup into an end panel

configuration at ke sappadatfuelfor afo:.amﬁa%oad oﬁrﬂi&i%zdiétmsPdnadj I a
said first station; tooling carried by the base at the second |evel for

reform ng the prekheetast|watépiakbdieryl qouidle acting prebsrHavihgt innetSand
di sposed adjacent said second station, tooling carried by the base for
curling the Befor oatteendslpaies| hoddedrsr aresfipromwdnswithr iresspectt htobasef ixed
the second, |evel and interconnecting said first, second and third
stations. 17. Appbrseus compriisdimatg atora afhvstestaginn) s toodikng Xarried by
of material in a gress, conprising: parallel rows_of blanking and form ng

tooling carried byhEhdNBEZsanth P o3bides apBdelbe basehdHork RNy the

centerline of phematerial at a first level, forming a cup from the blanked
N~ material and passing the cup to a sécond level and
10 preliminarily forming the <cup into an end panel
configuration at the second level; at a second station
disposed adjacent said first station; tooling carried by
the base at the second 1eve1'.for reforming the
preliminarily formed end panel; at a third station
15 disposed adjacent.said second station, tooling carried by
the base for curling the reformed end'panel; and transfer
means carried by the base at the second level and

W, interconnecting said first, second and third stations.
17. Apparatus for forming container end panels from a
20 sheet of material in a préss, comprising:. parallel rows of
blanking and forming tooling carried by the press and
disposed transverse to the horizontal centerline of the
préss and along one horizontal axis of the press; parallel
rows of reform tooling carried by the press and disposed
25 parallel to said rows of blanking and forming tooling and
laterally outboard thereof; parallel rows of curling

tooling carried by the press and disposed parallel to said



press and al ong_one horizontal axis of the press; parallel rows of reform
u‘um(“ﬁ | ﬁl the press and di sposed 25 parallel to said rows of
‘m ng tooling and laterally outboard thereof; paral | el
rows of clrl i ng tooling carried by the press and di sposed" paral lel to s
20 rows of reformtooling and laterally outboard thereof; said reform
tooling and said curl¥ng tooling being disposed beneath the | evel of entry
of the material into the press; said fornm ng tooling passing the end panels
fromthe entry 5 | evel to the |evel oROsaid reformtooling; and -
transfer nmeans carri‘ed by the base for transferring end panels between said

bl anki ng and Ha¥ehi 8§ tXRAQMTRY, teglangefandn LaseradliinPurenedr MheFeass! i ng.

18. The apparat,us of C a 7 wherein said transfer .nean are
i spoed oo SRR RO FBPLIRGLaNY Salt HEINE FaQTIng i, G 3Rosed ude

a pluralit f en per tur belts ndi n out rdI f om sai d one .
holroi zont al ya q"bt %31 ?'ees édefﬁ:gymﬁ% a%(?lrﬂ'l REFSEAd
panel 15 I C 0
~acconpanyi ng_s%ﬁawl ngs. r% td;o} ‘%g?q%éﬁ& (‘)t\?frﬁt nréndr elei%e%rgtrllnd thtaegglntrgs
~herein descrigbvdd {:ﬁéeié%i b téaelaa%&mytwmﬂ@w Ngpd transfer

means carried by the base for transferring end panels

between said blanking and forming tooling, said reform
| tooling and said cui'l_ing too'ling.

18. The apparatus of Claim 17 wherein said transfer means
10 are disposed adjacent the level of said refonﬁ and curling

tooling and include a plurality of endless, apertured belts

extending outwardly from said one horizontal axis of the

press.

19. The method of forming a container end panel
15 substantially as described with reference to the

accompanying dr:-;iwini;s. |

20. A press for forming container end panels as herein

described with reference to the accompanying drawings. 4




