2114038 - | NTEGRATED CONTAI NER MANUFACTURI NG SYSTEM AND METHOD Thi s R
invention relates, .in general, to the form ng of two-piece can bodies and
relates,  in particular, to an integrated system and apparatus-for form ng
such can bodies in a single press by passing the unworked material 5 into
the press for certain forming operations and then out of and back into the
sane press for still further formnl eperations. Two-piece can
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a nunber of 10 diffegrent nethods and %ggaratus for formng the cylin

body whi ch nmakes Tp—onel MFEGRATERCONERENERT MANURAL TERINGT AT EMr i ous
met hods i ncl ude drawi n@®MhMEFEP ng and drawi ng and redraw ng. Most
exi sting systens involve the utilization of a 15 series of presses which

have different tooli or, die sets to rformthe vari.ous operatjons,

requi red. Other syst i%ﬂﬁ%ﬂﬁ%?ﬁe§§%€gﬁffh1808§"ﬁﬁﬁﬂer}QJ¥Eﬁ1é?%ﬁﬁ?%e
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once; and trimrng it. The exjsting art requirés nunerous dedi cated

machi nes that P& dmanteRadpetnk? okei farei BE&SSy forhd& 1 dofrithermal
appar atus and FyyhdiRy Spdc o, series of nmachines, each having different
tooling to performthe various fungﬁions LHSt eaunerat érgﬂT | e t hese prior

art systems are, of SiiRkece cans have athieve consi e agcepta ce
in the food and beverage field. There are a number of
10 different methods and apparatus for forming the
cylindrical body which makes up one of the two pieces
of such a can. These various methods include drawing
and ironing and drawing and redrawing. '
Most existing systems involve the utilization of a
15 series of presses which have different tooling or die
sets to perform the various operations required. Other
systems include presses with body markers which iron the
cylindrical body.
For example, in a draw-redraw system and starting
20 with flat, precoated stock either in sheets or in a roll
or coil form, it is necessary to perform a number of
operations. ' . o _
These_operétions include blanking or cutting out
the basic work piece; cupping orlinitially forming the
25 material; drawing the material; redrawing the material
at least once; and trimming it. The existing art
requires numerous dedicated machines that preform
these operations individually.
Thﬁs, conventional apparatus and systems employ a N
30 series of machines, each having different tooling to
perform the various functions just enumerated.
While these prior art systems are, of course,
satisfactory for the purposes for which they are designed,
‘they are expensive for at least three reasons. For one



sati sf-actory for the purposes for which they are designed, they are /
expensive for at | east' three reasons. For one -2- thing, a plurality of
expensi ve machi nes; each having difrerent tooling, is required. Second,
consi derabl & fl oor space is required to accommodate the machi nes which are
usual ly very substdantial in size and weight.25-Third, there are significant
energy expenses involved in operating these machines. Al so, due to the
nunber. of machi nes invol ved, tooling changes, both in cost and change over
 tineyare consi gbiaghea plurad byewidiexpensis mMeahindsos Lagtpdmving and 10
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-enter the two-piece can manufacturing market using a mnimum anpunt of
fl oor space, en&lgPr &RFSSerSoreauined &05@qq0 V18 MRFTHADRE t he
metal fromits yRithalarsl Astaldy Rery Bubidntanibady sikfe and wASKdHE ng to
one aspect of _th resent inventiqgn there i.s provided a nethod of formng
Cont ai her - bodBedhARom s el Ak IR LaRnt, dergy FreRaeR Prakved 1a
conprising the spepatihg hhasld rachithesUppiNIGt dwatio thie aimben efich
P e 20, S0l nhERIALS, iR he YRRt P Se "Bt G R
press; and 25 overagdme,t caesfconsiiderialbdecont ai ners out of the same press.
According to another gspaa! yaler! b RCKRGA 1M1 Aeddbpdris O dAPD
I ntegrated apparatus for Tormng-con- tainer bodies tfromflat stoc
materi al in &0r despr Spacengonsuming system can be provided to permit
manufacturers to enter the two-piece can manufacturing
market using a minimum amount of floor space, energy,
and personnel while still effectively forming the metal
from its initial state to the finished can body.
15 According to one aspect of the present invention
' there is provided a method of forming container bodies
from flat stock material in-a reciprocating press,
comprising the steps-of:
blanking and cupping ét least two cups on each press
20 cycle; ' o '
transferring the cups out of the press;
returning the cups to the press; .
finish forming the cups into the container bodies
‘'within the press; and
25 again transferring the containers out of the
same press. _ |
According to another aspect of the present invention
there is provided integrated apparatus for forming con-
tainer bodies from flat stock material in a reciprocating
30 press, comprising: .
. a blanking and cupping station within the press;
means for feeding the stock material into said
blanking and cupping station;
means for transferring the cups formed in the
35 blanking and cupping station out cf the press;



30 press, conprising: a blanking and .cupping station within the press;"
means for feeding the stock material into said blanking and cupping
ation; means for transferring the cups fornmed in the 35 blanking and
pi ng station out of the press; series of finish form ng stations
hin the press and di sposed on opposite sides of said blanking and
pping station; and neans for transfegring the cups back into the 5 sane
press and into said finish fornm ng stations. The essence of this integrat.ed
systemis the utilization of a single press to performthe operations wach
woul d nornal | y= ‘Eeééﬂ@@dow fini¥h Sorming skahiives, witdiphithe s

essentially acconpligh SSIn e ri gl t gss for
certain oper%f?%ﬁsan% g%?ﬂé $$ 3t ©B PoFﬁ%Qnggégan Sﬁggpgﬁﬁggﬁbﬁi and
then back inindt&eppang ptassohpr the. performance of additional

operations. I Sahd hiaSNELROL-bASEUS; 1AV N eiile WK MlAdTaold e

arrangenment. 15 em ' nc I'e“press which carries a
doubl e cup déameapnbss @hdpentoraamg fhaighaﬁprmgnsh§t@6ﬁﬁvﬁb oper ati on.

Dual | ane conveyor a1 £,83a0e! BrCtnt! BntG akAEP sybuchcals e cups hus

formed and return The press is referably al so
provi ded MAtmtulaaﬁtLeUraﬁ/aléénalﬁaﬁgéésoﬁ°b§66§€ﬁ“§Fﬂ@% TR die so

that the drawg%isﬂr@amgeﬁammi yOBE berFerhRTed 1o tite cipmoten they are
returned to e cofnveyors chqg#cally
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10 the material into the press for certain operations;
- passing it out of the press and onto conveyors; and then
back into the same press fqr the performance of additional
operations. This is in'conttast to the conventional

multlple machlne arrangement. .

15 The system includes a single press which carries
a double cup die capable of performlng the blanking and
cupping operation. Dual lane cdn§eyors are associated
with the press to receive the cups thus formed and
return them to the press. - |

20 The press is preferably also provided with draw-
redraw dies arranged on opposed sides of the cup die
so that the draw-redraw operations can be performed on
the cups when they are réturned to the press by the .
conveyors. '

25 The cups are mechanicélly transferred from one
draw~-redraw station to another within the same press .
‘and are sensed at sensing stations so that material
control is insured after each operation.

In this way, a complete can "line" can be pro#ided

30 in one press with substantial savings of capital invest-
ment;.space, and energy.

Accordingly, an improved, integrated container
body forming system may be achieved. _
In'order-to enable the invention to be more readily
35 understood, reference will now be made to the accompanying .
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and are sensed at sensing stations so that material control is insure
after each operation. In this way, a conplete can "line" can be provided 3Q
in one press with:substantial savings of capital invest- ment, space, and
energy. Accordingly, an inproved, integrated container body forn1ng system-
may be achieved. Im order .to enable the invention to be nore readily 35
underst ood, reference will -now be nade +o4tHe acconpanyi ng -4- draw ngs,
whi ch i1 lustrate di agrammatically and by way of- exanple an embodi nent
theagof and in which Figure 1 is a schematic view of the system Figure 2
is a plan V|ewdmaﬁiigsgwwh1¢hu111dsttmt6 dizgsammaticablprasd by whg

system - Flgure 3 é*gﬁéﬁz ?Céﬁﬁgh ﬁgﬁ@ﬂaﬁéfegtgmﬁﬂé 1Hew€£8ﬁs illustrating

t he nethod of- oper he"s sS area 'gure 4 is a side
el evation of the pr es%immmlellsls_oa schenat g @mwwﬁrtheReYetemng first

then to Figure 1 it #dbrdenoed pidh sheyropsehl syabemhheecapabhe of

oper at i on starting with precoate m hi um or other nefa
form of eitfer dediet 110 the press ©HEhasYSEeMs 11, or a doubl e out

bl ank 12. It shoul d Qﬁiéﬁh?@r§t9§’dat§@fs§£@t§\¥éte%hém§8£'é| weﬁféf%hée no
matter what the basic source of the material and that any one of

sources 10, 11 P‘iﬁsslzlkjdﬁféF%’él%pﬂ:Qﬁ/éﬁetMr%gO?Eer%w@ af| t’E‘ﬁréIés&?@
illustrated |hﬂﬁgﬁﬂé&§ré§gcﬁré£e drawi ngs, only one woul d, of course, be

opl oyed 11 AN O Ve Yot s e By TubLlBLoR bk hE' SHEbDYhG FhgTe

10 associated conveyors.

Referring first then to Figure 1, it will be
nﬁted that the present system is capablé.of operation
starting with precoated steel, aluminium, or other
metal in the form of either a coil 10, two single out

15 blanks 11, or a double out blank 12. It should be
understood that the system is equally effective no
matter what the basic source of the material and that

'any one of the sources 10, 11, or 12 could be employed.
Therefore, while all three are illustrated in Figure 1
20 of the drawings, only one would, of course, be employed
' in any given system at any given time. _ _

Still referring to Figure 1, the material may
then be fed into a lubricator 13 by known means and from
the lubricator 13 into a sheet or coil feed mechanism

25 14; The lubricator and the sheet or coil feed mechanism
have only been illustfatéd_schematically since there
are a number of such devices on the market and are well
known to one with ordinary skill in this art. Thus,
for example, a sheet feeding mechansim can be seen in

30 Bulso et al U.S. Patent 3,980,297.

The raw material, or steel or aluminium, is then
paséed from the sheet or coil feed mechanism 14 into the
press 20, which may be a.double acting press of the
character generally shown in Ridgeway U.S. Patent

25 3,902,347. It should be noted, however, that the



then be fed into a lubricator 13 by known neans and fromthe | ubricator 13
iqto a sheet or coil feed mechanism 25 14. The lubricator and the sheet |
coil feed mechani sm have only been illustrated schematically since there
b a nunber of such devices on the nmarket and-are well known to one with
dinary skill in this art. Thus, for exanple, a sheet feeding nmechansi m
can be seen in 30 Bulso et al U S:. Patgnt 3,980,297. The raw naterial, or
steel or alumnium is then passed fromthe sheet or coil feed nmechani sm 14
into the press 20, Wwhich may be a double acting press of the character o

general |y shewsEdRR Tigearyish SisPabenin2bnde8020384. 1hhithaultd Rgynot ed,
however, that t - 5- rese@e %nventlon is_not intended to be Iimted to
any partlculfpﬁ%%ﬁﬂgﬁﬁs? SN gniapds insfAgke acEiBAlsr 8§¢iOBuld al so

be enpl oyed. pRefsy raongld caFsgube émpioyba drawi ngs for a nore 5 detailed
description of one di e sels e, carried.in t press, |t wil |
be noted that the ﬁ)%§¥€3n$st?e l??5ﬁ1 e?% FgergﬁﬁVlBgngﬁﬁré FOI& in the
di recti on of dﬂﬁaxﬁedwdéSctlﬁtguneoﬁ oneoofhehdi diesekse?8awhiiehc aries a
doubl e bl anki n.Lh bl anki ng and_cu
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operation takes ace upon osur & ess hat
two parallel 4Se ﬁﬁqm;kﬁﬁteﬁ@lnyeutsgftnagune hnyoglmanthgcﬁarettubm

press o cus Wild dierd@riIeg Filair0 sUDRLE thbl abe CEAr U TREALY N no an

equal distribution, of fress Referring then't and 4,
it will be ndtSed R %éoaiasmmu%n@oqemimldlgeapéswbgremnoaga the

bl anki ng 1@nd pauRiK iy Hred adbPass 8#&r9£16ﬂetﬁké§splace upon closure
of the press 20. It will be noted that two parallel
redraw dies are employed so that on any given cycle of
the press two cups will be formed and two cups C will
be redrawn maintaining an equal distribution of press

15 1load. ' -

Referring then to Figures 1, 3 and 4, it will'be
noted that'the cups thus formed will be passed through
the blanking and cupping die and pass out of the pfess
in dual lanes on the cup conveyors 30,30 which will,

20 in turn, pass the cups back into the press 20 in the
direction of the arrows B for further forming
operations. '

- Reference is then again made to Figure 2 wherein
the remaining die sets of the press 20 are illustrated..

25 Here it will be seen that the dies necessary for
performing the remaining operations on the'cﬁps C are
arranged on both sides of the cup die 20a. It will be
noted that these'includestwo parallel rows of statidns
along the Opposed sides of the press capable of

30 perfprming a number of operations.

These are identical and only the left hand one
of Figure 2 will be described in any detail.

Thus, as a cup C enters from one of the conveyors
30, station 21 mechanically orients the cup for further

25 operations.



i n dual |anes on the cup conveyors 30,30 which will, 20 in turn, pas
cups back into the press 20 in the direction of the arrows B for furth
fdrming operations. Reference is then again made to Figure 2 wherein the |
remaining die sets of the press 20 are illustrated. 25 Here it will be seen -
that the di es necessary for performng the remai ni ng operations on the cups
-C are arranged on both sides of the cOp®die 20a. It will be noted that
thes€ include two parallel rows of stations along the opposed sides of the
press, capabl e of 30_perform ng a _nunmber of qperations. These are identical

and only the left gnEuBr 1pi §hea » PPlﬁél&XS@F@H@éeFﬁeQn}CUeta|
Thus, as a cup Qtaaiehszfzrqmenelef thiee faeREC PRy 3Ratibat,i on 21

nechanlcall orients the c rther eratio The cup is
t hen nechan?cally traﬁQFé gg& ?6r§ Nl g?SWﬁEGH PET gﬁemFdﬂsg p_
station. Once tbentaiaerdthuehparh&aalgefbmmeﬂd;sthechamueaﬂdy &mwms-
artially fognme hani cal | n d n A idlin
P Y eFPePElATLEILERCL A IR 191061 g Sanghg A 101 ng

station 23 er oS oSt tione Sensed.
Essentially, this L&Eﬂsﬂ:ngelysmenhand@dltlg positd onledt andcsensiedar i s present
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will 10 cause t eSS 0 correction of
problem The apparaiperfds puelsegé;ngmdg ijss md@mgueld end suitabde s not

|| Tustrated heffb Eﬂr@ﬁgé'b eIB%165%W“ Q0 %b%ﬁ%e'inhﬁ%%tﬁ%&ﬁ%ﬂJhP station
24, which Ii a raw an Pton1 panel form tion
cause the press operatlon to cease pending coxrection

of the problem. The apparatus for such sensing is

known in the art and is not illustrated herein in detail.
The drawn container is then passed to station 24,

which is a redraw and bottom panel forming station.

15 Following this, mechanical transfer means are
again actuated and the container is transferred to
another idling and sensing station 25 for further
checking and finally the container is moved to the
station 26 which is capable of perfofming a third’

20 redraw and flange trim operation, such as shown in
Bulso et al British Patent 1,549,446. It should be
noted that the third redraw may not be required in
all appllcatlons.

It also should be noted that employlng the

25 sensing and idling stations 23 and 25 ensures precise
positioning and material control. It also permits the
material to cool between Operatlons.

The contalners will then exit the press 20 and
be passed onto the can conveyor 50 w1th the scrap ring

30 from the trimming operation passing onto the scrap
conveyo:jso and finelly'into the scrap ring box 61.

The cans are moved along the conveyor 50 to an
elevator 70 and onto a beader 75. Depending upon the
partieular type of container and its ehd_use,_this

35 station is optional. '



Fol I owi ng this, nechanical transfer nmeans are again. actuated and
¢)container is transferred to another idling and sensing station 25 for-
her checking and finally the container is noved to the station 26 which
capabl e of performing a third 20 redraw and flange trimoperation, such
as shown in Bulso et al British Patent 1,549,446. It should be noted that
the third redraw may not be required- 17 &II applications. It also shoul d be
noted that enploying the 25 sensing and idling stations 23 and 25 ensures.,
preci se positioning and material control. It also permits the materi al naf

cool between op&FaFE9BRerTAereetly Feom Whd 18/ t9¢ tord Ne-dif €ss. 20 and be
O wth the scrap.rin -

passed onto t C onveyor 30 frogmthe trinmm ng
operation pasgﬁﬁggﬁﬁgﬁrtﬁé's5g§pcéBﬁv§9§§ 9@-§ﬁ§q§£9ﬂQQ/3¥ﬁY?§Qﬁascrap
ring box 61. gceaﬁdnSLﬁaelyDVtedaaE@B@e&h%n@O@@l@tfz%r]E ®@nh el evat Ord70t and
end use, this 35 stBiloRl beoRPPERaiated thati i hanaiiqal mrmaates
el evat or 0P ffom peefbemday Ebe mlaehoénsfpm djglvtéiﬂﬁdmm S{a’h%&’h% and
finally to a pal.l -i r t e _appr.eci ated that the
mechani cal apig?g§£rgggd ﬁh § grgggal 5d BSF e | m5%iPThas not
been |IIustra¥%dthatgmeat Q§tahb harﬁhaxepasnmedﬂuiy%axamiahiermu nmost of

the har duar e Jaqr€adyhy avahballt 984 KROWRl Q.ane SKilled in the art. vhat

has not heretofore oweve been ar ent to those skilled in the art
is that this hardmawgagahas not heretofore, however, been apparent

10 to those skilled in the art is that this hardware can
be assembled into a system as described in this
invention in which a "mini-line" can be produced which

permits substantial'volumes of containers to be
produced without the expense of the cdnventional_line
15 employing a multlplicity of machines. This is a saving
both in machine. expense and also in the space required
to produce substantial humbers of containers. It is
believed that it is unique'fo'aseemble the various
apparatus in the fashion set forth herein and it is also
20 believed to be unique to take e-cup out of a single press
and put it back in to be redrawn. |
This accomplishes a'very efficient use of the
press and of the energy required to drive the press,
without any sacrifice in quality. There is also no
25 sacrifice in quality in the eontrol of the coating
and metal integrity because what, in effect, is
happenihg is that the ¢onventional, gradual forming
process of cupping, first redraw, second redraw, etc.,
is still being carried out although in a single press
30 and in a much more compact system than has heretofore
been known. _ '
The partlcular arrangement of the draw-redraw
stations on both sides of the blanklng and cupping
die also ensures symmetrical press loading.
35 - Thus, while certain specific fofming operatione




be assenbled into a systemas described in this invention in which a <&£>
"m,ni-1ine" can be produced which pernmits substantial volunes of contai\gers
to be produced wrthout the expense of the conventional |ine 15 enploying a
multiplicity of machines. This is a saving both in machi ne expense and al so
in the space required to produce substantial nunbers-of containers. It is
believed that it .is unique to assenblethk various apparatus in the fashion
set forth herein and it is also 20 believed to-be unique to take a cup out
of axsingle presg@iggﬁf%&_it back in to be redrawn. This acconplishes a

very efficient & : Pt el 16t rsdnave aegand reiravwed étc df i hevé he
press, without deers@Iddritd,n QUL be ' ' _sacrifice in
quality in the ¢ nt-’.r(a §Of the coat i ng arlloéa m{r%tﬁ%fﬁ#bﬁ%%%ec%a‘??. in
effect, is happerird§a SEFRIING UBoR dhe Getuingments dhriiespeattss of
cuppi ng, first rcestainexebeithg ddraud.ctc., is still being carried out

al though in g single press 30 and in a nuch nore conpact systemthan has
her et of ore been known. The particul ar arrangenent of the drawredraw
stations on both sides of the blanking and cupping die al so ensures

symmetrical press |oading. 35 Thus, while certain specific formng
oper ati ons -8- such as draw, first redraw, second redraw, etc., have
been described, it will be understood that these can be vari ed dependi ng
upon the requirenents of the specific container being forned. 5 10
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15 20 25 30 35 -9- ClLains: 1. A met hod of form ng container bodi €s

fromflat stock material in a reciprocating press, conprising the steps of ;
b\ anki ng and cupping at | east two cups on each 5 press cycl’€; transferring
e cups out of the press; returning the cups to the press; finish formng

cups into container bodies within the press; 10 and again
ansferring the containers out of tbegsane press. 2. The met hod of
aim1, wherein said finish form ng o? the cups is acconplished on

opposite sides of the work area for blanking and cupping. 15 3. Thbff
‘nmethod of C gipgf@y 2, wherein said finish formng of cups into container
bodi es i ncl udes—tie steps of dr awi ng; redramﬁng and_trinnnin%. 4.  The
net hod of CIdVWIS,RMﬂﬁéh?ﬂs%fdf9Fﬂ+§ﬁ eORERAREE bpAdesyfEomnEdatont ai ner

bodi és i ncl udasodihen@ferislepnos PEELiproBaBIngCpObERY, congriensigng between
the steps of qﬁ$mnqgeand redraw ng, and/or between two sequential redraw ng
steps. 5. § pparatus for form ng container bodies fromflat

st ock naterlal |nzb1&mkpngcandngupp£ng akSleastnpwbscags on each

5 press cycle; _ _
transferring the cups out of the press;
returning the cups to the press;
finish forming the cups into container bodies
within the press;

10 and again transferring the containers out of
the same press.

2. The method of Clalm 1, wherein said flnlsh
forming of the cups is accomplished on opp051te sides
of the work area for blanking and cupping.

15 3. The method of Claim 1 or 2, wherein said finish
forming of cups into container bodies includes the
steps of drawing; redrawing; and trimmming.

4. The method of Claim 3, wherein said finish
forming of the cups into container bodies includes the

20 step of positioning, cooling, and sensing between the
steps of drawing and redraWing, and/or between two
sequential redrawing steps.

5, Integrated apparatus for forming container bodies
from flat stock material in a rec1procat1ng press,

25 comprising:

a blanking and cupping station within the press;
means for feeding the stock material into said
blanking and cupping station;
~ means for transferring the cups formed in the

30 blanking and cupping station out of the press;

a series of finish forming stations within the
press and disposed on opposite sides of said blanking
and cupping station;

and means for transferring the cups back into the
35 same press and into said finish forming stations.



a bl anki ng and cupping station within the press; nmeans for feeding the@
stQck material” into said blanking and cupping station; neans for '
‘transferring the-cups fornmed in the 30 bl anki ng and cuppi ng station out

of the press; .a series of finish formng stations within the press and

di sposed on opposite sides of said bl anking and cupping station; and neans

for transferring the cups back into the 3p - sane press and into said

finish formng stations. =~ - 10 - 6. The apparatus of Caim5, wherein

sai d\fi ni sh form ng_stations include draw dies; redraw dies; and trim dies.

7. The appar 6t U5=6¥h€él aippafatulseiod i€ 1ladind 5, Rikdrdin forid NEisish | ons

i ncl ude positioging.ands i st.at i,0 interpased between said draw di es

and redraM/diesgggglg tﬁ§%%13mﬁjﬁq§£€§% Ty %ir i5h '§¥L&%ﬁ5; The

met hod for fornand tovdmaiddes.bodi es substantially as herei nbefore described

with reference 30 to j iLNgs. 9. The. . atuys for
form ng contai ner bod?gg g%%%?%%?%%?ﬁ§qggﬂﬁgggiH@% 5?%’3%?%£+ th
ref erence t 02t hEoEmE BEpaHRitA@NE dwicigsle ositizmizy 38 d -sensing

stations interposed between said draw dies and redraw

dies and between said redraw dies and trim dies.

8. The method for forming container bodies

substantially as hereinbefore described with reference
10 to the accompanying drawings. '

9. The. apparatus for forming container bodies

substantially as hereinbefore described with reference

to the accompanying drawings.
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