1 PROCESS AND SYSTEM FOR MANUFACTURING PRINTED CAN ENDS FIELD OF INVENTION
-5 The present invention relates broadly to a process for manufacturing printed can ends, to a
production system for manufacturing printed can ends, and to printed can ends. BACKGROUND 10
In the production of containers for fluids such as beverages, commonly referred to as cans, the ability
to print information onto the cans is an important aspect of the overall production process. For
two-piece cans, the top cap is referred to as an end, and includes the drinking spout and pull-tab for

opening the samerf' Il rg for h@iﬁ- iece_15 cans, the top end bottom caps are referred to as ends,
wherein the botto C%Tés@ 'éa%yilﬂ ShERML EM‘\% &Qﬁ%’thﬁ@s?ﬁlﬂgﬁ@top cap. In
current processes for the production of can egggytienjgderial for the ends is initially provided in
planar sheet form, and the printing is done on the planar sheets, typically utilising different forms of ink

printing. After the printing 20 process, typically the ink is oven cured. The ink may be covered with a
protective lacquEHERRI@vENVENEH@bkin, The sheets containing the printing for many individual ends

are then cuand fe in g Sk e BH (BTVBRERooEgRYY: 16 RUBIST Sl TR 5K 2

conversion press for attaching pull-tabs to the printed shells and for forming the complete, pﬁnted can
ends. 25 The feBHTHE SRR 188 IRIGh IRALOBr S&RIgMnip tHd FrMTankriae tREnedsan SRer sheet
form makes produndttorpofierintad eadsends a somewhat cumbersome and cost and time inefficient
process. In at least preferred embodiments of the present invention, a novel production process for
manufacturing printed can ends is provided which circumvents the requirement 30 of providing the
material in planﬁ%ﬁgﬁmh’l’*@r the production of printed can ends. 2 SUMMARY

10 In the production of containers for fluids such as beverages, commonly
referred to as cans, the ability to print information onto the cans is an important
aspect of the overall production process.

For two-piece cans, the top cap is referred to as an end, and includes the
drinking spout and pull-tab for opening the same. Similarly, for three-piece

15 cans, the top end bottom caps are referred to as ends, wherein the bottom cap
typically does not include any further structural features, unlike the top cap.

In current processes for the production of can ends, the material for the
ends is initially provided in planar sheet form, and the printing is done on the
planar sheets, typically utilising different forms of ink printing. After the printing

20 process, typically the ink is oven cured. The ink may be covered with a
protective lacquer, and oven cured again. The sheets containing the printing for
many individual ends are then cut and fed into a shell press for forming sheils.

~Finally, the printed shells are fed into a conversion press for attaching pull-tabs
to the printed shells and for forming the complete, printed can ends.

25 The feature of this production process of requiring the material for the
ends in planar sheet form makes production of printed can ends a somewhat
cumbersome and cost and time inefficient process. In at least preferred |
embodiments of the present invention, a novel prbduction process for
manufacturing printed can ends is provided which circumvents the requirement

30  of providing the material in planar sheet form for the production of printed can
ends.



Inaccordance with a first aspect of the present invention, there is provided a process for

. manufacturing printed can ends, the process comprising the steps of coil-feeding a shell material for
the printed ends into a shell press to 5 form shells, printing information on the shells utilising a
laser-marking device and feeding the printed shells into a conversion press for attaching pull-tabs to
the printed shells and for forming the can ends. The step of printing the information on the shells may
comprise utilising one or more laser-marking beams, wherein each laser-marking beam is utilised 10
to successively REMMARN¥ality of shells located in different marking positions under the respective

laser-marking beams. Thesteppfiudntinehthe infarmatign,opqthe shel y. comprise ytilising one or
more conveyor belts for delivering the shells into the rrgaﬁzing gggiti aésg%r?dlgrvﬁpe’?&p ﬁe%

laser-marking beARYAd9% 3 REPESFR QL PIRNHaRkY IR RERiad sive endorthmoeedrssdspmornisinglich the

respective laser{vastany béanisfesiinpte sfreimenpaaiteosifiespand dhendeaod iunliepraupyises
utilising an gnloag i, di in sitions, for unlpading the printed shells. The
unloading u!?}it n?gilﬂgo%n%ﬁﬁ%%%%r? %ﬁ%@%@éﬁ n‘?ga?(ﬁﬁgs%fa T Ye u%%f’e SRS e RS king
positions. In accBfdaiseeiiaihng fattipd alpleiniptiseqemsaaianveese fothettadhiny quadedts peoduction

system for manufechuiitgiiriedernfentsnihey Iuetesn euaprising a coil-fed shell press for forming
shells for the can ends,rﬁ Iaster- ngarkir%%d vice for printing information on the shells, and a conversion

press for 25 attaching pun-tabs 2o e TS RS RIRANHG SN els BRiscamneniaseitiirnging
device may confiis@oneleripserentaskinghasans, ebensinveerieilz eacniakerarbaddn g hemead

successivaly magks gplaklity, of selisdrratrg 4 di ik fions.under the respective
laser-marking beams. 30 The s¥stem néay c@ﬁwprigg%ﬁ%égr%%eﬂ%c%ﬁ%%%?gg g@&i\?@ﬁ%‘jﬂﬁe shells

into the marking POSHEIfs BRRRG VR 'RSES<RAUETaREaMErking beams. The conveyor belts may
{ approach one or more Té@sheanfsmﬁﬂhmlaBermmmmgrd@WQﬁérgﬁéWﬁW%ﬁﬂﬁﬁs@rﬂ@i!@ﬁ@yStem

further comprises@hr more conveyor belts for delivering the shells into the marking positions
under the respective laser-marking beams.

15 The conveyor belts may approach one or more laser heads, from which
the respective laser-marking beams originate, from opposite sides, and the
method further comprises utilising an unloading unit disposed at the marking
positions for unloading the printed shelis.

The unloading unit may comprise suction pipes for unioading of the

. 20 printed shells from the marking positions.

In accordance with a second aspect of the present invention, there is
provided a production system for manufacturing printed can ends, the system
comprising a coil-fed shell press for formi'ng shells for the can ends, a laser-
marking device for printing information on the shells, and a conversion press for

25 attaching pull-tabs to the printed shells for forming the can ends.

The laser-marking device may comprise one or more laser-marking
beams, wherein each fasar—rharking' beam successively marks a p.iurality of
shells located in different marking positions under the respective laser-marking
beams.

30 The system may comprise one or more conveyor belts delivering the
shells into the marking positions under the respective laser-marking beams.

The conveyor belts may approach one or more laser heads of the laser-
marking device from opposite sides, and the system further comprises an

unloading unit disposed at the marking positions for unloading the printed shells,



unioading unit disposed at the marking positions for unloading the printed shells. 3 The unloading unit
.may comprise suction pipes for unloading of the printed shells from the marking positions. The system
may be implemented at a single location. The system may be implemented as a substantially
continuous 5 production line at the single location. In accordance with a third aspect of the present
invention, there is provided a can end comprising ageripheral cover hook, a chuck wall depended
from the interior of the cover hook and outwardly concave angular reinforcing bead extending radially
inwards from the chucK GfaIHRRNSeMEl PRkl comnslijssortation apimese farortidoadinge atitidrcing

bead, wherein theicdaeiallfisnnelnadhiriag gedsipagrendicular to the exterior of the central panel at
an angle between aboﬁé 20 apd about 60, nz%ng the ve cross-sectional radius of the reinforcing

, onc
bead is less then about 075 . ARy \IRera neﬂ%'ﬁggﬁzéesﬁ?ﬂ?efogﬁﬁ%d has printed information
thereon. 15 The top suf?&e fsieecanandhrayimaletbetetintes isfosnatitmtasr- soatiebilkereon.

BRIEF DESCRIEEHIRGHihE Bt BRAWHNGSERRpodiments of the invention will be better understood

and readily 20 appareﬁt to one,of ordina{ﬁ/ skill in the art from the following written description, by way

of example only, and it cEFIERET Vit dFlingsPRFvRERPEIQiRS AN invenisnatibeliaiing of a
production systenvedssbayiay tnel poesentii entienpiiagareis AsskematisHraingedded
laser-marking deyjce in.t on. s igure 1. Figure 3 shows.a_ .
cross-sectional Sl%@v %ﬂ%hga%@ng ?etnglébc%%%gqﬁr%kfp%éin gr{l\%%ﬁoﬁc? E?ga Ure ingﬁg%sr 21805 8Rart of
process embodfRRPtHX5EBA: AdEovErTdsgliens e sthaateliiranihgllcstrtishganatking -

positions ft shellpporeaotiyesiaseemaskios devieerinieseiny BerofHeton systeraf Gigwte 1.
inclined to an axis perpendicular to the exterior of the central panel at an angle
""""" between about 20° and about 60°, and the concave cross-sectional radius of the
reinforcing bead is less then about 0.75 mm, and wherein a top surface of the
can end has printed information thereon.
15 The top surface of the can end may have the printed information laser-

marked thereon.

BRIEF DESCRIPTION OF THE DRAWINGS
Embodiments of the invention will be better understood and readily
20 apparent to one of ordinary skill in the art from the following written description,
by way of example only, and in conjunction with the drawings, in which:
Figure 1 is a schematic drawing of a production system embodying the
present invention. *
Figure 2 is a schematic drawing of a laser-marking device for use in the
25  production system of Figure 1.
Figure 3 shows a cross-sectional view of a can end embodying the
present invention. _
Figure 4 shows a flow-chart of a process embodying the present
invention.
30 Figure 5 is a schematic drawing illustrating marking positions for shells in
another laser-marking device for use in the production system of Figure 1.
Figure 6 is a chart illustrating a production sequence of the laser-marking
device of Figure 5.



Figure 6 is a chart illustrating a production sequence of the laser-marking device of Figure 5. 4

. DETAILED DESCRIPTION The preferred embodiment described provides a process and system for
manufacturing printed can ends which circumvent the need to provide the material for the ends in
planar sheet form. 5 Figure 1 shows a schematic drawing of the different stages in a production
system 100 for manufacturing printed can ends, empodying the present invention. The system 100
comprises a coil-fed shell press 102 for forming individual shells e.g. 104 from sheet material 106
which is un-spocﬁggwbﬁi%ﬁgw'{&ﬂ the next stage of the system 100, the shells e.g. 104 are
fed into a laser-markinphdepieteld lompaatngnntkrstated theraass 18 grlﬁaakgytag@f@g?éf@x?@tem 1Cf>0,
the printed shell e fed.into nversion.press 114. A material stri %16 or tHe rming o
pull-riabs is also ﬁ?gggﬁlr%t'jg ﬁé oeﬁc%/'ﬁ;}réfio% %regg 347 ’ﬁﬁtecdrggwg% @g'.%. 'ﬁ%ga 8 d?gﬁ\g &el'5 from

the conversion prééariel foa HieisedRlingnataheehfeshown) for opening the drinking spout (not

shown). Dusing the proersREgINShEwONYeEsRERaES didvitle Sfnliag siertis aped an the
printed shells e ull-tabs  from the materials strip 116 and the

.g. 112 utilising a scqring action. The
formed drinking %’6’06’%%% Fﬁ%g é%e‘% JHAMRBHLS BIIAGoGRE o GIPPRTNEE (% shown)
formed on the prirgeenisimsiedtiting orfee of\saummB 60 of progiessive privdedsargibtages in dkefor

conversion pre$§rmgkm\i@%@pgq@h§hs@.ri@tﬁﬁ#@ﬁ#'é&gt Haand %@%méﬁe@ﬁ@ﬁ%o%?ﬁ

containing the tab stock is in a direction perpendicular to each other. A person ski e art will
appreciate that fFASRdd Bﬁnted can ends e.g. 25 118 are thus made through a combination of
forming, ptidching, andrscbengeactiane withire thestomva RionHr esteld 4 Petails skafsuitabies

laser-marking d%@%?—lfx%r‘ﬂ iaéol%epqq%q%ﬂ@gﬁéz@oi&%{%gqge?%%odiment of the invention will

now be described with reference to Figure ows a drawing of a laser-marking device 200
S in a final stage of the system 100, the printed shells e.g.112 are fed into

a conversion press 114. A material strip 116 for the forming of puli-tabs is also
fed into the conversion press 114. Printed can ends e.g. 118 are dispensed

15 from the conversion press 114 and including pull-tabs (not shown) for opening
the drinking spout {(not shown).

During the processing in the conversion press 114, the drinking spout is
formed on the printed shells e.g. 112 utilising a scoring action. The pull-tabs
from the materials strip 116 and the formed drinking spout on the printed shells

20  are typically joined together through a rivet (not shown) formed on the printed
shell during one of a number of progressive processing stages in the conversién
press 114. The feeding of the printed shells e.g. 112 and to the materials strip
116 containing the tab stock is in a direction perpendicular to each other. A
person skilled in the art will appreciate that the finished printed can ends e.g.

25 118 are thus made through a combination of forming, punching, and scoring -
actions within the conversion press 114.

Details of a suitable laser-marking device for use in the production
system 100 in one embodiment of the invention will now be described with
reference to Figure 2. Figure 2 shows a drawing of a laser-marking device 200

30 comprising two double conveyor belt carriers 202, 204, which meet underneath
a laser head assembly 206. The conveyor belts of each carrier (e.g. 202) are
separated by channel guides (e.g. 208, 210, 212) for conveying respective pairs
of shells e.g. 214 and 216 towards the laser head assembly 206.

The shells e.g. 214, 216 are loaded onto the carriers (e.g. 202) from a

35  shell cartridge assembly 218, in which two columns 220, 222 of stacked shells



30 comprising two double conveyor belt carriers 202, 204, which meet underneath a laser head
_assembly 206. The conveyor belts of each carrier (e.g. 202) are separated by channel guides (e.g.
208, 210, 212) for conveying respective pairs of shells e.g. 214 and 216 towards the laser head
assembly 206. The shells e.g. 214, 216 are loaded onto the carriers (e.g. 202) from a 35 sh_ell
cartridge assembly 218, in which two columns 220, 222 of stacked shells 5 are loaded. During

operation, respective end portions 224, 226 underneath the columns 220 and 222 are incrementally
moved upward. qf@pl%?ﬂﬁfgf Birigacreiption respestive eridragions 2222 226 leedirdenttottive

conveyor belts afdlenheSRET R caIriels Gﬂcﬁeﬁ%tﬂﬁﬁﬁtﬁ%@@i%Wé%g;@g&gf@é;&@%@%%%) fitted
5 with vacuum suctjion cups (e.q. 232, 234). Linderneath the carriers : and at a marking
position of the sﬁ'eﬁs? N s\%éﬁv%gé 5@@%%%9%%? %@péﬁ%qa@gﬁrﬂéﬁﬁﬁaﬁ%giﬁg%% of the
laser head asseifapieeliée savtivns (h@s2@R huishareamovidedaBble pipesise joragsiezkinrirreh

marking positioRyiyevadoiah %futg;g,{r&,ggg @g@%g’l&gmbodiment. Each suction pipe (e.g. 238) _
extends downward and supsequently outward away from the laser head assembly 206, for collection

b ly ) . c
of the printed shells atfBSFEERE dRISTEIGrSA07 LGRS AB IR RETIRE RAT Kot aiHbe Hrelsartridges
(not shown). Thin ladéchrih Ekyr@“ei@xdpe@amrdwectinwrlﬁm—an@mwtﬁﬁfgti@@%@&am@mputer
trol ti i 0 ser-markin ice, providing, standard user
merface bapab oL, o B B M e e S SRy
another laser-m@fR ViR 580 Tortasking treogitRfuctich systiiglofafigats 1n Tie devirorse0

comprisesia lasernibodynsédt With dweUaseH b@@%&%}&@%ﬁ@r@@%@ﬁ%?@ﬁﬁfggbggﬁugﬁquces O_Te
laser beam in th| iment. Four conveyor belts approach the Jaser heads from opposite
sides, i.e. a tot@ﬁ@%@%gngﬁgm é?é?tga(see.’g.%ﬁg, §8§?i38&§0é%i%%g%ﬁ’%é’f HhePE8eds04, four
' shells (e.g. 510 BfdsoehtasReciiiaig P dsitor’d Bortikgindasuitdidadcb0ec i abwetdiasss beam
successively 2%4nmigeloisthalisgg.indicated by numerals 1 to 4 in Figure 5. Furthermore,

The laser-marking device 200 further comprises a computer station 242
15 for computer control operation of the various elements of the laser-marking
device, providing standard user interface capabilities.
Figure 5 is a schematic drawing illustrating marking positions for shells in
another laser-marking device 500 for use in the production system of Figure 1.
The device 500 comprises a laser body 501 with two laser heads 502, 504.
20  Each laser head 502, 504 produces one laser beam in this embodiment. Four
conveyor belis approach the laser heads 502, 504 from opposite sides, i.e. a
total of eight conveyor belts (e.g. 506, 508) is used.
Under each laser head 502, 504, four shells (e.g. 510) are located in
marking positions. For each laser head 502, 504, the laser beam successively
25  marks four shells as indicated by numerals 1 to 4 in Figure 5. Furthermore,
during the marking of the shells labeled 1 and 2, new shells are provided as
shells labeled 3 and 4. Similarly, during the marking of the shells labeled 3 and
4, new shells are provided as shells labeled 1 and 2. The printed shells are
removed utilising suction pipes (not shown) underneath the marking positions.
30 Figure 6 is a chart illustrating a production sequence 600 of the laser-
marking device of Figure 5. Each sequence in an example embodiment covers a
time period of 0.3 seconds. In the first two sequences 602, 6804, the shells
labeled 1 and 2 in Figure 5 are marked by the respective laser heads 502, 504
(see Figure 3). In the same sequences 602, 604, the conveyors (e.g. 506)
35  provide the shells labeled 3 and 4 in Figure 5 into their marking positions.



during the marking of the shells labeled 1 and 2, new shells are provided as shells labeled 3 and 4.

. Similarly, during the marking of the shells labeled 3 and 4, new shells are provided as shells labeled 1
and 2. The printed shells are removed utilising suction pipes (not shown) underneath the marking
positions. 30 Figure 6 is a chart illustrating a production sequence 600 of the laser- marking device of
Figure 5. Each sequence in an example embodimeng covers a time period of 0.3 seconds. In the first
two sequences 602, 604, the shells labeled | and 2 in Figure 5 are marked by the respective laser
heads 502, 504 (see FRjiffeSsinenneet Swinsederior® $6025604 thResbelivdabaie@.3. HUBY 85 provide

the shells labelegigpat 4 MauePHpth el PRINARQS IO sBINBEUINELAEKI WG S§apences
606, 608, the shells labeled 3 and 4 iné:cig%ure%%are marked by the respective laser heads 502, 504
(see Figure 5). Iﬁ'eth%ag?ﬁnge%'&@@ﬁée €& Sﬁﬁecggl’f%%%(ﬁegg.%?@) BrOVidR REW Shele 1abeled
1 and 2 in Figuréabeied theirdhiaikihggpusitionks. Fisis praducy gropititiesn This pepeattidrcpatierously

throughout ghe ORGP LBRERERIIHEISLAS B E G obnititdl proapareciated by a person skilled in

U :
the art that the production system 100 can bé implemented in a substantially continuous

production-line at one IBEAHEINGNEM % [GIsditdb¥ LR RRY eRiviedLY westPheldiggréntages.
This provides a arstfeatd tienepedticietnin 1 Systenufacuiringhptecanspidheimersan skillaghbindheaayt wil
appreciate that (l em, e le,embodiment.described. above with
reference to Fig%}r%g ﬁ%%gdﬂ%% (%%é{')%ewdfsi%%tg%r%qcﬁ%g{gﬁr“t(fg Can ehds 6 ??a(r:ae r\’/%?%ﬁ'/eb”fc ?t%/les,
including conveRESHBERIHGDUiIfistgpIORtAaas (SOThisr Paryilespenimpstingnd (Hoe) effidisnh the
following, itovill gherdetueiagasidedddat the system 100 can be used to produce a particular type of

printed can ends. Becayse the production.system 10Q utilises a coil-fed shell press 102, it is
_particularly useful for tﬁ;h%rggﬁsg Porslﬂé)if%dr?ﬁ?e%%aanr%ew&g%?'?ﬁeec@ e CRLIEIR '%‘f’é’.%.%i@@@ﬁ‘ows a
_cross sectional Vet off e gxanupisoenconiprisinigdescripedphibrakonitbr fedale862 ta Eigialesvall 304

extending axiallyanchinwarely figss Heiuerias hinepeipheralcores hogk 30giap srvaudly
concave remfor%rc]:ﬁjding conventional Ring-pull, Stay-On-Tab (SOT) or Large-Opening-End
15 (LOE) ends. In the following, it will further be described that the system 100 can
be used to produce a particular type of printed can ends.
Because the production system 100 utilises a coil-fed shell press 102, it
is particularly useful for the production of printed can ends of the type shown in
Fig. 3. Fig. 3 shows a cross sectional view of a can end 300 comprising a
20  peripheral cover hook 302, a chuck wall 304 extending axially and inwardly from
the interior of the peripheral cover hook 302, an outwardly concave reinforcing
or anti-peaking bead 306 extending radially inwards from the chuck wall 304,
and a central panel 308 supported on an inner panel wall 310. The panel wall
310 is substantially upright allowing for metal springback after pressing. The
25  chuck wall 304 is inclined to an axis perpendicular to the exterior of the central
panel 308 at an angle between 20° and 60°, preferably between#()" and 45°.
Typicaily, the cross sectional radius of the anti-peaking bead 306 is about 0.5
mm.
Preferably, the anti-peeking bead 306 is parallel sided, however, the
30 outer wall 312 may be inclined to a line perpendicular to the central panel 308 at
an angle between -15° to +15° and the height of the outer walil 312 may be up
to 2.5 mm.
The can end 300 is preferably made from a laminate of sheet metal and
polymeric coating. Preferably, the laminate comprises an aluminium

35  magnesium alloy sheet such as 5182, or aluminium manganese alloy such as



or anti-peaking bead 306 extending radially inwards from the chuck wall 304, and a central panel 308
. supported on an inner panel wall 310. The panel wall 310 is substantially upright allowing for metal
springback after pressing. The 25 chuck wall 304 is inclined to an axis perpendicular to the exterior of
the central panel 308 at an angle between 20 and 60, preferably between 40 and 45. Typically, the
cross sectional radius of the anti-peaking bead 306 is about 0.5 mm. Preferably, the anti-peeking
bead 306 is parallel sided, however, the 30 outer wall 312 may be inclined to a line perpendicular to
the central paneP80% witha daupe pbrpbestaniinas ciwl sitehefymobinteppletes il 81 roay be up

to 2.5 mm. The ¢aa€hd PR s refgmbly Jeagedrom a laminate of sheet metal and polymeric coating.
Preferably, the Iaminatgécomggses a}gealumini#m 35 magnesium alloy sheet such as 5182, or
it

aluminium manganese 3Ny SUEhAS Y 390% itk 1§08 SPBROXE: Firki'Gn JrigQigsoyide for
polypropylene figtHpaagrsdamseiistitdseiridbteciasdesibdesinsdsiCaraside gidhe type ofvbaa stild 300

Shown in Fig. 3 GaRIMUE oK SYRPHRES RAREISI RS e SIBHEP CbRITLHC, B e pigee cans,

while still 5 permitting stacking of filled cans on top of one another. One suc aracteristic is that can
ends of the type'df ncéﬂda@ég@ ehifBd¥Ra RS %%%‘%m%&%mﬁﬂﬁf@ﬁ@gﬂ@%ﬂQﬁﬁﬁeas_
opposed to conveatioiah| ends).254 Ord, rae dpb s of tisanteshneeter. & yas beanreesgnised

by the applicant I ' coil- 10 fed shell press into a production process
embodying the értiaége%ﬁﬁ%;%t%%\r%c@%%gble the production of printed can ends of a superior type

such as can end 300 $hb@h bﬁ@?g’.‘%?%ﬁiéﬁcb@w@ﬁé\ﬂ@lﬁ%ﬂhﬁﬁié@:ﬁﬁ@%@ﬁmﬁm&%s@hich
involve sheli premgesHien pressingobtirddiripshshellsioenost planntsbeptseforibsernyg s’

knowledge, there is, currently np die-set developed for forming 15 can ends of the type of can end 300
from planar shegﬂ?gzep{r%es, 43 %{gsnor?s REPR s?ﬁ@lfﬁﬁ'é’?hg?%o%igﬁ{éoég%iﬁf&ﬁ‘ VRN 6
. thin-gauge plan&Pthaendl ipfmged swbitb fodditiyiandlghett rmohisveshoairfedgressesch

involve shell presses for pressing of the printed shells from cut planar sheets.
To the inventors’ knowledge, there is currently no die-set developed for forming

15 can ends of the type of can end 300 from planar sheet-fed presses. Reasons
for this include the problems associated with feeding thin-gauge planar material
printed sheets for cutting and shell forming in sheet-fed presses.

Thus, the present invention can provide for the manufacture of superior
can ends such as can end 300 with printed information on a top surface thereaf,

20 for example on the top surface of the central panel 308, and/or of the chuck wall

304,

In the example embodiment, an additional aspect of the printed can ends
such as can end 300 is the feature that the printed information is provided
through a laser-marking process, as opposed to an ink-based process. This can

25  provide a number of additional advantéges, including:

a) Eliminate problems associated with scuffing of ink-printed characters

during the conversion press processing. _

b) Eﬁminating or at least reducing the likelihood of fraudulent or

accidental removal of the printed information.

30 c) Eliminate concerns associated with the potential for the ink-based
print to come into contact with the contents prior to or during
consumption. At this stage, to the inventors’ knowledge, there is no
known ink that is of food grade, thus health or safety concerns may

arise with ink-printed can ends.



Thus, the present invention can provide for the manufacture of superior can ends such as can end

. 300 with printed information on a top surface thereof, 20 for example on the top surface of the central
panel 308, and/or of the chuck wall 304. In the example embodiment, an additional aspect of the
printed can ends such as can end 300 is the featuréthat the printed information is provided through a
laser-marking process, as opposed to an ink-based process. This can 25 provide a number of

additional advantages, § ing.a) Elimi l2ms |ated wi fing of nk-print
characters during the C@Q\%ﬁ%@ré‘ﬁég pﬂg\té%gg?r? Eﬁig %?‘.ﬁﬁ%ﬁ%? %V;{g% %%éér&%c%%éégli%ﬁhood of
fraudulent or acE?éBHfﬁF?érﬂﬁSvﬁf’Bﬁﬁéﬁﬁrﬁ@@ﬁrﬁgﬁﬁ%ﬁdﬁmf&)@#ﬁ%ﬁ?é%%éﬁﬁ@&%ﬁaﬁad with

the potential for gieprd-beisesbINg e IRaNA AL G AGE WA KL SUEERMS HRABI0PEHII M
consumption. At this,st tQ inventors' knowledge, there is po, knqwn ink that is of fopd grade,
thus health or sa?g?j%oi&c%e?ng m ypgﬂs'g%ﬁh% -ag'r?%teoopci;ﬁeeﬁ %I.I% lllésd?g Fs aosv‘?/'"s'”&?fgw art 400
summarising thedérdps ifstepréds st nesdinactosinyipirtieshedn dngs dfaprversimpleressbisdiment. It

comprises the st @firgiblarding @ shepmaarildns HheiRorisshangHB!oA ehel prssdadprm shells
(step 402), printing informa{\ljm og the_shel|s utI|ISInﬁ}$ I seﬁmarkln%qS device %s}:%%) 404) and feeding
SR STEKR, P BRSNSl MR G5 e EMRIIPSHEAR BIRYRS rming

the printed shells into a CotvErs
the can ends (stepmbé).cl mdidetatgn eiierhedirambodiments, the present invention can provide a

number of advantages. jnchidinct;a) RBRBEINMROBIAS! iBlAEPSRET G el dasss Dastied shells

10 before tab attachment. b) Eliminating planar sheet printing step from the process. c) Process can
be applied Bh plain or coaRERIRP GiBRBMME to perform high volume laser-marked shells
production up to aboutiierEtiiictingrotaeattsheet printing step from the process.

c) Process can be applied on plain or coaied sheils.

d) Potential to perform high volume laser-marked shells production up to
about ten million per month.

15 e) Utilising double headed laser and mulii-conveyor belts design to

achieve high volume production.

f) Laser-marking settings/parameters for laser engraving onto coated
and non-coated shells can be chosen to achieve highly complex
characters and clarity, enabling for example different languages such

20 as English, Chinese, Malay, Thai or Vietnamese characters to be

printed.

d) Aftaining consistent quality of container ends with shell presses of the
type normally used for non-characterised shells, thus providing
flexible and seamless implementation.

25 In the foregoing manner, a process and system for manufacturing printed
can ends and printed can ends are disclosed. Only several embodiments are
described. Howaever, it will be apparent to one skifled in the art in view of this
disclosure that numerous changes and/or modifications may be made without
departing from the scope of the invention.
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15 e) Utilising double headed laser and multi-conveyor belts design to achieve high volume

. production. f) Laser-marking settings/parameters for laser engraving onto coated and non-coated
shells can be chosen to achieve highly complex characters and clarity, enabling for example different
languages such 20 as English, Chinese, Malay, Thai or Wietnamese characters to be printed. g)
Attaining consistent quality of container ends with shell presses of the type normally used for
non-characterisgq shgits, thus providing flexible and seamless implementation. 25 In the foregoing
manner, a process and system for manufacturing printed can ends and printed can ends are
disclosed. Only severallembofinisReSase fefe SEaBLEE GO cpriniRd| Isamppadenttiteomeoskiied in the
art in view of thigogigeisiagrehthafepenaerous changes and/or modifications may be made without

departing from the scope, 8{1

e invention. 30 9 CLAIMS 1. A process for manufacturing printed can
ends, the process compnsﬁge?ég]gtgpgﬂcﬁﬁ- '@&ﬁfé%ldﬁg’l& é%h%%wgtﬁﬁisfdptﬁﬁéap?nﬁ@@@?&st%to a

shell press fo 5ffarmssiedits, - printing information on the shells utilising a laser-marking device and

feeding the printed shellgitng FAONRERIGH BARS Liaasion g udabenialdiElRd snlls and for

printing

forming the can ends. 2. The process as claimed in claim 1, wherein the step 0

information on the shelld i RMSHAF R PG S9a¥Er SR RiSs bEAAaching aIrlldabe
laser-marking béathespunlisd dbeltsiaodSentdynmivay ke planadidef shells located in different marking

positions under the respectivedzflé%%’egggi%ge égﬁ,ﬁgﬁ. iﬁ' cT g}%p{o‘({:vﬁsesreellrs‘ ﬁ\lgig@gﬁ%é

comprises uti ISINg one or

or

clai
nnﬁ%
conv

2 A/vherein
8}}0? belts for

the step of1y8rinti_n the 15 information on

15
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information on the shells comprises utilising one or more laser-marking beams,
wherein each laser-marking beam is utilised to successively mark a plurality of
shells located in different marking positions under the respective laser-marking
beams.

3. The process as claimed in claim 2, wherein the step of printing the
information on the shells comprises utilising one or more conveyor belts for
delivering the shells into the marking positions under the respective laser-
marking beams.

4, The process as claimed in claim 3, wherein the conveyor belts
approach one or more laser heads, from which the respective laser-marking
beams originate, from opposite sides, and the method further comprises utilising
an unioading unit disposed at the marking positions forAunloading the printed
shells.

5. The process as claimed in claim 4, wherein the unloading unit
comprises suction pipes for unloading of the printed shells from the marking
positions, '

6. A production system for manufacturing printed can ends, the
system comprising

- a coil-fed shell press for forming shells for the can ends,

- a laser-marking device for printing information on the shells, and

- a conversion press for attaching pull-tabs to the printed shells for
forming the can ends.

7. The system as claimed in claim 6, wherein the laser-marking
device comprises one or more laser-marking beams, wherein each laser-marking

beam successively marks a plurality of shells iocated in different marking positions
under the respective laser-marking beams.



delivering the shells into the marking positions under the respective laser- marking beams. 4. The
process as claimed in claim 3, wherein the conveyor belts approach one or more laser heads, from
which the respective laser-marking 20 beams originate, from opposite sides, and the method further
comprises utilising an unloading unit disposed at the mdfking positions for unloading the printed
shells. 5. The process as claimed in claim 4, wherein the unloading unit comprises suction pipes for

unloading of the printecsshellsrirana fag Marking;faPesUaRs £ @ﬁ%ﬂﬁﬁ’i'@@@f{o@ﬁ@% "r%*isé%se s for

manufacturing printed can ends, the system comprising - a coil-fed press for g

the can ends, - LRSI FUNRYRTTRENINHRIVATGIN R PBAlhdndne dneridog pesitioassion
press for attachingqurltiabedpabivprinted shekmipbdarmaing the can ends. 7. The system as claimed
in claim 6, wherein the laser-markin vice camprises onge or more, laser-marking beams, wherein
each laser-marking begi'm su@%s?ggf%%naar s(%ab Urality SF"SEWeI L 1O ffg?gﬁfeﬁ?ér%ﬁ\%s
positions 35 un@@PRaTe P tRfeMeserlasaikiteprsaphshe0agermarjse texiceldinm coppokiim 7,

wherein the sysigigesprandser csR@hMaiRranwergsRalls delivaingiie shellsitpedhs matking
positions under the respectiye laser-m rking b%ams, 9. gh%‘i%srtem as claimed in claim 8, wherein the
JohoedeEE R B S

conveyor belts g 338? RASSIRNS I Rad -marking device from opposite sides,
and the system further ¢dmprisbs sysiatoaainglamtatisipostairat thenvheadinghpositioasdifey wnipading

the printed shelsolf s SYRRIR 35EIIRE IR oM NS EIRRIGLHE LomprRES Sution

pipes for uploading of the printed shells from the marking 10 positions. 11. The system as cldaimed in
any one of dair8HP4®, wherein the |
11.  The system as claimed in any one of claims 6 to 10, wherein the

system is implemented at a single location.
12.  The system as claimed in claim 11, wherein the system is
implemented as a substantially continuous production line at the single location.
15 13. A canend comprising

- a peripheral cover hook,
- a chuck wall depended from the interior of the cover hook and

outwardly concave angular reinforcing bead-extending radially inwards from the
chuck wall, and
20 - & central panel supported by an inner portion of the reinforcing bead,
wherein the chuck wall is inclined to an axis perpendicular to the exterior
of the central panel at an angle between about 20° and about 60°, and the
concave cross-sectional radius of the reinforcing bead is less then about 0.75
mm, and
25 wherein a top surface of the can end has printed information thereon.
14. The can end as claimed in claim 13, wherein the top surface of
the can end has the printed information laser-marked thereon.
15. A process for manufacturing printed can ends, substantially as
herein described with reference to the accompanying drawings.
30 16. A production system for manufacturing printed can ends,
substantially as herein described with reference to the accompanying drawings.

17. A can end substantially as herein described with reference to the
accompanying drawings.



system is implemented at a single location. 12. The system as claimed in claim 11, wherein the system
. is implemented as a substantially continuous production line at the single location. 15 13. A can end
comprising - a peripheral cover hook, - a chuck wall depended from the interior of the cover hook and
outwardly concave angular reinforcing bead extending radially inwards from the chuck wall, and 20 - a
central panel supported by an inner portion of the rejsforcing bead, wherein the chuck wall is inclined
to an axis perpendicular to the exterior of the central panel at an angle between about 20 and about
600, and the condZROEESS ANBRYSEEMFGRMANIEAREYR BINTED @ASENPS mm, and

- 25 wherein a top surface of the can end has printed information thereon. 14. The can end as claimed
in claim 13, wherein the top surface of the can eﬂ%gﬁwé.{)rinted information laser-marked thereon.
15. A process for manufacturing printed can ends, substantially as herein described with reference to
the accompanying drawimjecees1®r Anadactionsy staretbcarnenidetitiagoprered camprisisg

substantially as {hgreigdesceiiprbuiingfuRnrtmiadng) ASCRBRHHING Hawindsa éﬁer%ﬁ«ags%d
substantially as herei d(i:-s ribed gﬁ& reference to the. accompanying drawings. PROCESS AND
SYSTEM FOR ATRRGRE R RAGECh RS BRI ERDOR SR utlisjrstadassr-marifcturing
printed can enddgtheepioepsdedmpndineepdihg stepp ofted|-sbetdinintoshetionedesiahfqrées ponted
ends into & shell paea P dait:Racle!BRAG) RLAIAJHRTDRHAR ARE PURLR W ggggé&mhmg

laser-marking device (step 404) and feeding the printed shells into a conversion p
pull tabs to the printed shells and for forming the can ends (step 406). FIG. 4
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