;[\ e3eSWBT<X6LT6: 1 PROCESS AND SYSTEM FOR MANUFACTURI NG PRI NTED CAN ENDS
FI ELD OF I NVENTION 5 The present invention relates broadly to a process for
manuf acturing printed can ends, to a production system for nanufacturing
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 inportant aspect of

Lo as an end - HROGESSANE SvsTrm OB MANIIAGT URINS RRINERD gt he-

sanme. Si mIarIy, for three-piece ]tga C@mgﬁe top end bottom caps are
referred to as ends, wherein the b A typically does not include any

further structural features, unlike the top cap. In current processes for
t he producti qgp’ P@prmqg 1 jjhe material for the ends is initially provided
in planar sheet torm an e printing is done on the planar sheets,
typicallydutilisi nHWQijE%némVansreéa’fes ikoguHy rtmm@rocm‘sseﬁortrhmqfactntmglg 20
process, typi Kk r a
protective Ia[&%%chﬂenec?ldgvtednacag t%“a%teﬂﬁgrgﬁﬁ S coﬁ’t '?ﬁr?lgér'l%gp%ﬁdg
printing for anshlp aringed,catuendsends are then cut and fed into a sheII press
for formng shells. Finally, the printed shells are fed into a conversion
press for attachin ull-tabs to the printed shells and for form ng the
conpl et e, prlﬁb@KCg%(EUblﬁUs 25 The feature of this pr oduction process of
requiringpt he mat gfi I ion
of print gg can en Htﬁégf Vc\/?]Bﬁ @%gdrlﬁ%rﬁef@gﬁu %ro%g?ﬁ gﬁ{oe@(&heg CI e%
process. |n defaregsto gsredns; thalakilityddipmshinforofationeonte dxeoans imaminpoTiand
novel productiPR-PEAHEDS Mo r TN g printed can ends is provided
whi ch circunv s(r% g the‘g?e%]{?? érrent Bg%wtgé gr oviding the material in planar
sheet form for thdqitwadiedeoranst thertioptcag is efewed & as an epdhMiRincludes the
accordance Wdrfhkihgl 5pal y nt h i ded
a process for rrnamuf a%t Jrﬁt’g%? Fér)ldc éé{hggﬁﬂﬁigﬂé gaﬁ%’ﬁ %@Qag& c% etﬂ% ﬁé&f{

st eps of 18oi Icangetiierigp £ndheationrages peg referred maa@ﬁhm th@nmsthemQ‘Mom sﬁel I
press to 5 fqymsiieddedn rﬁcnlg 5y AFRE lda3i Ng a

| aser - mar ki ng @fgvp@l}e an dd I ng 3Hjle pf?t?]lfée?@’ap% '{}gsﬁn@gézh%{g vde Sion press
for attaching pul Ilntcapent qucﬁés%ﬁhﬁt’f%lpmctl@n @ﬁéalﬂ @nds.othei materinkfos dine ends.
The step of Rindalis Ak RE ol Tl diaRaCthddt SomREbE BN ARPR Rl 'bh the | N0

one or nore | aser-mar beans erein each 'l aser - beam i
utilised 10 tRRRRAIENSSLS, MlgﬁilﬁﬂﬁlkSlag liffarant foymg fof Qﬂrewfllfﬂlngoo‘bﬁeﬁdhﬁ‘% m)rldtl!ﬂg erent

mar ki ng pgsi t,areé@ssungﬁﬁaﬂw%é G50 ﬁta\)é«a LaRar Y Wgnaﬁ%%sco@}sd%m@ é)f

printing the information on the s y conprise utilising one or
conveyor bel tRioleghvej@cyer: ARY ovRB cyRd agamnﬂme §h%etmpmalfgng)¢)“sﬁ phinfing fander

the respecti \fﬁarllﬁﬁ]%fwcﬂ]%r ehag apfﬁ‘@:n cdtant e dGRIBY S XAEN ?és%sfop?éfgﬁr%sﬁé\%h one

or nore |aser heads, from wh respective laser-mark
originate, framiypHtsspintedishels a@nf?dt'ﬂ@ IEPRGRISIPOrArees f%mﬁhlggsmlttﬁm si ng

an mﬂegaglh ng ¥ d phieBIRER Atd fof Forffnd e RSIE, BRRtelYanWiggadi ng the
P 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 production 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.



The unl oadi ng unit may conprise suction pipes for unloading of the 20
printed shells fromthe marking positions. In accordance with a second
aspect of the present invention, there is provided a production system for
manuf acturing printed can ends, the system conprising a coil-fed shel
press for formng shells for the can ends, a | asermarking device for

printing inf o%ﬁgi R on the shells, and a conversion press for 25 attaching
pull -tabs to 'ﬂg ¥ted shells for form ng the can ends. The | aser-marking
devi ce nmay conpri s QB@orﬂéné@fvﬁtH s Afst NRPECN Bf AAA NBresBhE ifienti6RC there is
| aser - mar ki ng be?gﬂsuccesm rks a plurality of shells located in

di fferent marRINFEASEPIACEHRS 'Y ?‘Fﬂé"’?% pRled; GAE” ¢neise the RFOCeHY CORRARING 30
The system NMahecdeRy oBilTBEdiIAG aBHefl NRABNAEF thegrintedBhdy Ritd a&hbmﬁre%fé%l s
into the rkj i tigns u% t he respective | aser-marKki beans. The
conveyor EI té’"ﬁ'&%‘@ SpPERNg BEIMAtioRAM: the, shells, lising p l?ﬁ%’“'l“&ﬂ‘é’ﬂg d8Vieeng
device from omseddmsuﬁeﬁnntémdhéltwm&yﬁtc@ﬁvéﬂérdnrﬁéw@mﬂa%‘ﬁﬁmgaﬂlluﬁibeetg' ng

unit disposed, at the ositjons for unloading the printed shel
3 The unl oadi g Rifed %]S&B‘ﬁﬁg é@@@éf‘?&ﬁ”ﬁﬂﬂ%s for unl oadi ng of the

printed shells fromé Bﬁspnﬁrdfrirmggﬂﬁé|tﬁfbﬁﬁ‘étlonT&€tr$é’§lﬁQl§‘ rﬁB% C’@ﬁ]p’fi’g@ltﬁiﬂaﬁéed at
a single location. The system ma%ﬁ@ %Ferrent ed as a supstanti all

conti nuous 5 ‘H?%BUEPF%}?SPr markipg Ein gagh |'Qﬁ?r'm§fk'&8(9ﬁaﬂéffc@"\ﬁﬁgh a

third aspect ifsideesgveas mrklawﬁmaéutp@f sh&Ry RchfediihQyifféledt taRiNg Hitions
conprising a cover nhook, a chuck wall depended fromthe interior

heral
of the cover ‘ﬁb‘iﬁi h PSR EE RS 'aPSRRINA RSARul ar rei nforci ng bead ext endi ng
radial l'y inwards fTIwT‘stdﬁeof(ﬂrlleg\rtﬁé||nfoﬁlﬁéilcﬁh S i anheleanay cb%p?rsem.&.ﬁg by

an inner portion of the reinfaqr r} 8 wherein the chuck wa

inclined to aff"afl ?%%FBBW?:M%& Ef? 80 ¢liyering the shelisinte fhae E@’i‘E'Palpoﬁﬁﬁéﬁ at

an angl e bet vaeferaordsp2ttivendsaadikifbeaans t he concave cross secti onal

radi us of1ét he reinforcin begg“ls | ess thef{; about 0.75 and_wherein a
e

top surf of thel SHARCR SR IPreId ?'F%PFB?P@H%?%JW“%”Q’W@W'&B

surface of t hecaspectilemagehmeaekibd bains)baginald, oot bgbditasstiesBak@dhe
t hereon. BRI EF Eﬁggﬁ TI ON OF THE.. DRAW NGS odi ments of the invention
e

will be bettdf® 8o GoRREses: 4HiSiNG 29 %9%? 84UVt digpesesk ab g marking ki | |
in the art fruositidne foolhioading thw pririted sBelrcr i pti on, by Way of exanple only,
and in conjunctio W|th e dr ay I n_which s .a schematic
drawi ng of a produb?§ &F' anfﬂgﬂﬁoﬁborisﬁe&ﬂﬁt@ge e? %r‘rﬂ"%ﬁﬁ""gzloéﬁh% 2 is
a schenmatdoc cbrmmmgh@rsfmrhmmrmmskp@ﬂtld}%\u ce for use ln the 25 production

system of Fi gure ﬂ,(l)ws a Cross- Sg\ﬁil onal w of .a caﬂ end
enbodyi ng t he pres n?c peRAng as the Hr%‘?ﬁ HRY§NtGR. Isiediess
enbodyi ng t heprpridseri pmmerﬂm eystem 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
25  atftaching 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 laser-marking beam successively marks a plurality of
shells located in different marking positions under the respective laser-marking
beams.

30 The system may comprise one or more conveyor beits 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.



30 Figure 5 is a schematic drawing illustrating marking positions for
shells in another |aser-marking device for use in the production system of
Figure 1. Figure 6 is a chart illustrating a production sequence of the

| aser - mar ki ng device of Figure 5. 4 DETAI LED DESCRI PTI ON The preferred
enbodi ment described provides a processzand system for nanufacturing
printed can ends which circunvent the need to provide the material for the
ends in planar shebie (plaading pniumnay 1commpies Bualione Ripes clod runipatipg of tthe

di fferent stagffied Bhalls¥rsA W hankisy pb&iibAL0 for manufacturing printed can
ends, enbodying the present invention. The system 100 conprises a coil-fed
shel | press 102 fofhd s¥siemdnanbe imelementashat asingle logdient r om sheet materi al
106 which is un-s e m n 4chey n ystem
100, the shells epp@ 1 A?ft%ﬁrae n%e)ﬁq%lt %@erlnigtgkj_ n%r% nﬁ&({?ta\ﬁ/'l}ti%gﬁ’l%nt¥rhu%u§
printing ionf o‘?"ﬁﬁ't“i’tlﬂ'i' lingeatdog single lacational st age of the system 100, the
printed shells e. &nlégccﬁﬂﬁadce‘?%mnéothﬂfdcm %fol’ﬁepbn%%éntl%ﬂrenﬁoﬁaﬁférré a5

strip 116 for the form ng ull-tabs is also fed into the conversion
press 114. PrRrRYiggd @a@ﬁrbwaf% C@naﬂs'mm Reriphgral seMerlicds afgragk vradl dapendedi on

press 114 ancrrdrﬁqhadmeao.pa# {net ahver (Hdk &{wwﬂuafreny QPRI EnGhEr %.hfufb.ﬂg

spout (not shown). During the processing in the Conversion press

dri nki ng spolRed ef((ﬂ"ﬁﬂs W'?'We'ﬂy}’f\‘rﬁ?ef(ﬂo@hmel §hcky waily zangk | centray aa%edon ng
action. Te mudpohab%yfdrpﬁhéhgor@‘awﬂtﬁé ?elﬁrbfdnﬁb ﬂaééd apRerkMetheUHIRK mﬂan:' Qk' ng

spout on the printed Shel are typically joined Q;%Et her through
rivet (not sHBW’fDe ftera?e@w%ﬁefw@dmaﬁtedhgﬁ quoaefthegc @l gangl atmﬂa@mglgf

progr essi ve mmeéﬁaagutszcam dtbut BE°, GRHHIMRE ToRBaY §88s-sdtionENRachRestthe of
the printed shells e. 112 and to the materials strip 116 contai ning the

tab stock is r?lﬁ'f%mt!i'igr@qq igriep tsandireuliafS mmeakt WherriR a iRpputtass afithe| ed

in the art wgddn mﬁ:pm{@dﬁﬁfgﬂmétm thkRiophed printed can ends e.g. 25 118
are thus made throug onbi nati on of form ng, punching, and scoring

actions WPt hin the %We?@f%ﬁ? Hfrtegcanend maydigve e riinted infpingation laser-
| aser - mar ki ngna@&kedGiRere8h. Use i n the production system 100 i n one enbodi nent
of the invention will now be described with reference to Figure 2. Figure 2
shows a drawi ng of a | aser-nmarking device 200 30 conprising two double

conveyor bel iBREF DESESRIPTION OF THE DRAWARIGg/Inderneath a | aser head
assenbly 206. The "\%’BQBE or belts of each carrier 202) are separated

by channel guides & ofthe @Y?')‘t“?’br"""!:d?ﬁ/@?&ﬁb Ungsisiead wadpEaaddy of
shelI's e29. Zippadsd tabﬁetd?\mmﬂéry@l@l iroherarhfagh the Mg Hften HRBCARRIN, S

e.g. 214, 21 are | aded on carriers (e.g. 202) froma 35 shell
cartridge ass&niiay° ’@m?ﬁ b @ %O'BBW“HWM'Q‘Z@‘G dZE‘Q’"\SP Bigied shells 5

are | oaded. Duri ngigperfid arschéﬂ@m@carawmgeémb PRIdUCADS s92em 3%ouﬁﬂ$rtﬁ€at h
t he col ums 220 and 222 are increnentally noved upward. Top ones o

shelI's in t hePREIPIMEWVENcol unms 220, 222 are | oaded onto the conveyor
belts of the resr)emguneez @24 bbREmali® dehwing &F aUbsdrirhhidhgldévise &r Usetiatipd! e
arnms (e. % 228, % eofltted vmth vacuum suction cups (e.g. 232, 234).
Under neatR t HsoduglionsystespoT Figee hnd at a marking position of the shells,
in which they are Fegm@ssobﬁcﬂvsr s prebisketid i Sliewestkh NehrP eadBerhBodlin ?zﬁé of
the | aser head asienbl 206, suction pipes (e.g. 238) are provide

pipe i s provilIEsEMHIVEBHeR narking position, i.e. a total of four in the
exanmpl e 10 enbodi rRgire BagRowsiCh i MswhB® 6f a0 prockss émagﬁgdm Wsdtnand
subsequently outward away fromthe |aser head assenbly 20 for collection
of the print dVeWian| s at respective ends (e.g. 240) utilising suitable

col | ecti @o cont ai rRgjigre® 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.



cartridges (not shown). The | aser-marking device 200 further conprises a
conputer station 242 15 for conputer control operation of the various

el enents of the | aser-marking device, providing standard user interface
capabilities. Figure 5 is a schematic drawing illustrating marking
positions for shells in another |aser-n#érking device 500 for use in the
producti on sy, i The device 500 conprises a |aser body 501
with two Iaseﬁéﬁ%W@ghoﬂo Each | aser head 502, 504 produces one

| aser beam in thi sTenpeférm@&nembbainiert AdR¥EEd Pevides approeasdahd eystamefor heads
502, 504 fron108pag'te sid ' Qf eight conveyor ert

. s, l.e. t ot.al b e.g.
506, 508) is 8 Fifig, Printed, ?aé‘s&F‘g?]é’é'Hg‘%cfé’PUW {‘{ fhginegHeiq ?r%f.?@g.(fh%m)
are | ocat ed imatsabkionthep@sds inPhnarkheerfoah. | aser head 502, 504, the |aser
beam succ%ssi vely 25 marks, four shells as .indi catfgﬁ‘éo?/(gﬁurreral sl1to4din

Fi gure 5. °Furt her mdf%e JuPPAYS: Res ticg dEAwipg e© erepb taoes w2,

new shel | s argopuctiondegstan 308! fbs rhahdhedricg Prhted cBhNéhdy, | embedyind1ghd he
mar ki ng of the shells | abel g_ﬂ 3 aFd 4, new shells are gr \%ded as shel | s
| abel ed 1 ancP"SSeHBVETIOR ed e Rerm 2100 FemBRRRs A15aiet el RIEFS 108 ks
(not shown) Uodeimgeaadibidubestalsks. 99100 %ol eRdet MAteial¥® whidhSisaurs-Bddled
illustrating rErOdtﬁti on sequence 600 of the | aser marking device of
Figure 5. EadPREfUIOE-in an exanpl e enbodi ment covers a time period of

(2)._3 sle:_coﬂds. In tha tﬁtrr&ixf) tsmesaqmer@sse_r@%f), wsrﬁénsge@gggh%ggzb?lim@ a|1: and
in Figure 5 are matke respectijve | aser, heads : see Figure
5. In the siﬂ%eré’ggﬁ(@}%‘g V'%?Z)SZ?&@@E,”R& ‘%%m?z‘%rf%efeet'g. 506) 35 provide the
shel s | abel ed 3 dnd findl Btdgegol the Sybiaho 100cthe printdd sielBAsd HHQNR8e fod Mtduri ng
the next two se%tgences 60516

, 8, the shells labeled 3 and 4 in Figure 5 are
mr ked byt net PatEROen pestL LB pabAS abD 30k Tocke TerpBec apirtate BSasne
segutzanpes 606ed 6018, thtah&)rﬁemaypr&_s(még. Fatod ﬁﬁl@_ﬁ?de d1eWM sheiré slidpaheeed é
an in_Eigure into their markin asitions, s pr.oductiqn pattern
o epeariBa e g, SSY S ER s EEhA 1 SrRanpBERISbS (R0 BrriES ow
to Fig. 1, itthaidrihkihg sppor@et sheeh)by a person skilled in the art that the
production system 100 can be inplenmented in a substgatiﬂltele{_rﬁﬁonti nuqQus

fetedr

production-1ine atP'gi® NSRIPEETHNE N s GoGverspn Rigss I BPYBVS ces
bet ween t he dofried entthetmmesd sAdlisse gl dvRdeiisiagcpstodiydattiore Fhéipilleabs 10

manuf act urin rocess.. The per skilled i he. art wll|  appr.eci,ate,that

t he producti gﬁoon%&? gmtelrbags 8$'pt ﬁ@n@}éﬁﬂﬁ fg’f@ﬁﬁ&t&f‘ﬁ&ﬂts%\lg@% iﬂb‘ggr"étﬁg U t h

r ef er enc@0t o dregywieallyljomed Bgether ieougled tivetgnotsicevmrfonhed catheaniigedf a
convent.i on

(50D, or Lar obbsBhte By PRSP Fee Sy s Bikenin T r= P ¢ her
be descri bed fresd 114e Theseeding @ thoapritted shetls £qy. priadimetosthpanatedtlsastrip y pe
ooy ot e B BB P TS R RB RO b G35l o™
can ends of tpeesdrypkillshawthe artRiilh.appreditg.that theofiviisteede poisted sant érdzaé.gvi ew
of a can 2§nd ﬁ%oarceo{mlrsi ns1'an tﬁrough 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 [aser-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 2086,
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



20 peripheral cover hook 302, a chuck wall 304 extending axially and
inwardly fromthe interior of the peripheral cover hook 302, an outwardly
concave reinforcing or anti-peaking bead 306 extending radially inwards
fromthe chuck wall 304, and a central panel 308 supported on an inner
panel wall 310. The panel wall 310 is sgbstantially upright allow ng for
metal springback after _pressing. The 25 chuck wall 304 is inclined to an
axi s per pendi ¥@lleadacs PHENG epeiation, reepesiveansd peftiopmad, Zﬁ%umimaﬁ!ﬂthri@ﬁie

bet ween 20 anghi@fins 92@faeeeﬂ@zyae%&eﬁrer@gaﬂevéfgpvg%@htC%OA gneé Eﬁg

sectional radius of the anti-peakin rabI Y,
the anti - peeknrige He%mecy% colimyy 829, e22% PERe ipaded\inje the cpaver ch@!terof\xm | 312

angl e between -15 t 5, helg e outer
2.5 nm TRe cHth mugbeuqt@nm@ﬁéesb? r’?&’dé from a | ani nate of sheet net al

and pol yneric coatijf@ernEatRitRE @Birkers bBE IGHRRLE, ?r%mfn |ti%g|cﬁltﬁ’érsﬁ'élﬁm 35

magnesi um al | oy sheet such as 5182, or al um nium rman suc

7 3004 with dnivéyet they 8 eosed to respestive fnsesimpskin %mﬁleljsﬁpﬁe(ﬂ)yz @fﬂh¢m nay
be used on thgseropHy ass"érﬂﬂy'zft)ﬁd%%bﬁ@rg pifedN(e& 45389 ark NSiolikeE, @Eeﬁ@ﬂe%‘d 300

shown in Fig. 3 can provide for superlor characteristics in the osure of
cans such as RT@¥dgd e @%ﬁhs mapinge pesition, 5. epe?rﬁqt@‘l 0f fetadRi the cxample ed

cans on tigp Cgm@cﬂtﬁnéﬁptlﬁé‘éh s@ﬁ%n (é@aya%«;b‘z{e'nag 'd%w'n%aw‘ﬁﬁd eans's.éa%@ﬁg,pf t he
type of can end 300 can be made from a thinner 8@#%6@0 erial 254

nm as oppose¥twardawarfiony g lasesdead agsembhyr2 leationoef ﬂ?ﬁé)rm
dianeter. |t diafs hRaBsp&IRENERRA(Y. bh6) amehdgcen&aﬂ[@%uéﬂ%n' 86ifth ingFab} on of

a coil 10 fed shell Press into a production process enbodying t e present
i nvention carfaHd8ee (MAENBWBHUCt i on of printed can ends of a superior type

such as can end 30ﬂ1e5ié§éﬂm|aﬂ<lﬁ Qev@e M'ﬁhhép%rﬁpﬁée%vé %Bﬁipﬁté?’%ttathﬁ\ 2831 eved

in processes whi ch invol ve she presses reSS|nq he printed shells

from cut 181 arfgf coRwytEs. copgrof H’é’efﬁﬂ?@nf’f)ﬂ? VRH@W elgyeents Héfr*éel laseumagdg y no

di e-set develqppd, bﬂfw&n@ggﬂaﬂea&ﬁmteﬁ&% &dpdoigietype of can end 300 from
pl anar sheet-fed presses Reasons_for this include the problens associ ated

with feeding thin-fde§e i1 selematicarawing lisirating sharking masitions fen shella iny

shel| form ngmoﬂwe%heﬁr-rﬁm.r@rmsoﬁ' Fdtsusel GthB R @ittioh r&x;eﬂ.% B Ffeftife RY OVi de
for the manuf ctgre of superior can ends such as can end O wth printed

i nfor mati on dr*SadeYEe S0P prﬂ%?éréd$§erzl@pqyo§0b>¥\ﬁwph@ sef m@a%pﬁ@u 04ee of
the centpal RHl 12888netNE02 50f pidiRices wak 84 bedfid in this embodiment. Four

conveyor belts approach the laser heads 502, 504 from opposite sides, i.e. a
total of eight conveyor belts (e.g. 5086, 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, 604, the shells
labeled 1 and 2 in Figure 5 are marked by the respective laser heads 502, 504
(see Figure 5). 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.



In the exanpl e enbodi ment, an additional aspect of the printed can ends
such as can end 300 is the feature that the printed information i s provided
through a | aser-marking process, as opposed to an ink-based process. This
can 25 provide a nunber of additional advantages, including: a) Elimnate
probl ens associated with scuffing of ink-printed characters during the

conversion press processing. b) Elimnating or at |east reducing the
| i kel i hood of frauduningntheonexdwpdaguencesfitl.af0% the isbells lahelati B reingr4rdit i on.

30 c) Him “alflgur%oé‘%?é H?arl?éoeB 'tr?é ﬁé%p\é’bﬁ\fb fal&r Hé’éﬁ‘ébﬁ'sé@{jse%kﬁ LidksPgzed

print to come Tnto contact WI contents prior
consunpti on. the same seauepcest @ﬁﬁ Iﬁoﬁ rtb@mQﬂNQVOFRr(QVQ fife, prpwdeenevg shellknown

ink that is %bél@&ﬁ éi{d"‘ﬂgn Edﬂr‘é sf\ﬁ@ s{qelr%arﬁppgaaeﬁmecgggﬁoraadct% Sy th

i nk-printed can en ure ows a art sunmari sing the
steps in & prlamt%comeﬂ@mttlarpuggowﬂnmpwu@mn pregss®f t he exanpl e

enbodi rent . 1 COMGAfR, hof 18199, Rlit Gl be GBAcMed 3 hEbLBR KR! AL the

printed ends into press Yo form

i nformati on @it tthat Hieepredugtion i syistegn al Qlasen - bavritiplegnentedvinca gubstgntiady) and
feeding the 5 QR f t | s tabs
o the pr i nt hrIREBUL B & MG IIIBNG S, ftadle L ARRUGY dBkLs 20,
preferred enthshvaemtthe difierphiestagesi nvehisi orrvides pr ovdstieard nimeeefiigient

advant ageg, 1 fghiditfng ploddsR! aci ng contact ink press printed shell with
| aser - mar ked sﬁ Lﬁﬁs 189 eocc?re tab attachment. b) Elim natlgﬁ% pl anar sheet

printing step frontheheeispdskiled lﬁ)thPtﬁSbéfﬁlsaléFHﬁCIBt@ HgbIthe pregughpaisystem
ted shell ishek!
coated shell Sy el Sma dribRERL Hé&r@eﬁvaﬂowﬁ,)vm@f{e@méktsg: i

producti on up to a |on per nont I Si ng
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Laser-markin n t r
non- coat ed Sﬁrenﬁﬁélslhga?{v%ﬂﬁﬁﬂgeﬁfn?o&glch&}té@@m?ﬁﬁ @0 ga{g and
clarity, 1énadl-Ofg ends. laxtheivliovdng, flbw@ﬁ#ﬁm%rrlzﬁjgge@@bgéémﬁtztbe égstgﬁgm%nan

Chi nese, Mal gy, ysiflo fR6dESS B%ﬁ%r%@rcﬁ%ﬁ{eﬁ e dfysprinted. g) Attaining

consistent quality of container ends with shell presses of the type
normal |y used for BrRiquss e eraductien sysfem €00 VWI??S@{@M Edrapell prrsp 182,000 d

seam ess i npligMBRIAIArg 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 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 o the central panel 308 at
an angle between -15° to +15°, and the height of the outer wall 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



25 In the foregoi ng manner, a process and system for manufacturing printed
can ends and printed can ends are disclosed. Only several enbodinents are
descri bed. However, it will be apparent to one skilled in the art in view
of this disclosure that nunmerous changes and/or nodifications may be nade
wi t hout departing fromthe scope of theyinvention. 30 CLAIM5S 1. A process
for manufacturing printed can ends, the process conpri si n? the steps of -

coi | - f eedi ng 3P04nwith anlayer phpolyestet filn snj aneesidendd RopEoRYleNeefilm mayske t o

formshells, R34 orPt'hb”Euth’ él(ﬂé Qrdgg,}écpn on the shells utilising a
Iaser-narklng devi ce and - feeding the printed shells into a conversion

press for attachi feapends tOéBBe tPe Ak CAR ieMded0® sbowE iarfdgs drcanopievidg fohe can
ends. 2. The &Ip%ﬁ@ﬁéhﬁﬁct%hﬁid%ﬁﬁ tl'xé‘cl%ﬁl‘er%f]qa\n‘é’%%ﬁﬁ'a% t&vBepléée?@ar%f wiilk ki N9
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plurality of i b il R ind Byl &1 1P Bha B0 Koo BRI RS ol 4AHfer biloe

respective |aser-nark & beans. 3. The process as clained in ¢
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utilising ones dIMHEsHAB\EMHRStebel ts for 10 delivering the shells into the
mar ki ng positions under the respective Iasernarklng beans. 4. The process
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opposi te sides, and the method further conprises l'1sing 15 an unl oadi ng
uni t di sposecdnabla H'@ pRedKelRD pbRIIted ranfedsupl @ sdPaLRT tiee @NPhtaédC%'h@M’ s. 5.

The process amodriwiei Fig. 5Ivieh SoulRERbES hstb@beﬁewwwwoke HigR'S
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Seivds,
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can ends, - a |laser-narki device dBrlntln information on the shells,
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25 form ng t Her GANINRRGS- the prdblems Brke&hRY w.k@fé&ﬂqg fmfzbau%e élanﬂhﬁ{aeérralt he
| aser - mar ki ng devi ce conprises one or nore |aser-markin ea wher ei n

each | aser mari¥inRyf shaats QicLHDg and shejlderaing inpshpsdifed 9fQ§§e§hel I's located in

different marking 1l Eﬂéﬁéséﬁﬂﬁbeﬁm E515 PRONIde for! tAS ShanlRE&URIoPSRBior 30 8.
The systemas clainmed in claim7, wherein the system conprises one or_nore

conveyor bel t@NRAOdSRUCP R§ qaneenshefq with prigtadiafosmpliom gn goopisusiase diriest. t he
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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 advantages, including:

a) Eliminate problems associated with scuffing of ink-printed characters
during the conversion press processing.

b) Eliminating or at least reducing the likelihood of fraudulent or
accidental removal of the printed information.

30 ¢) 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.



10 sides, and the system further conprises an unloading unit di sposed at
the marking positions for unloading the printed shells. 10. The system as
claimed in claim9, wherein the unloading unit conprises suction pipes for
unl oading of the printed shells fromthe marking 5 positions. 11. The
systemas clained in any one of clains § to 10, wherein the systemis
inplemented at a single location. 12. The systemas clainmed in claimll,
wherei n the syst erfiigdre 4xshewsra Beweharh 48 isytamarising thecstaps ineuyogsssdioct | on
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g) Attaining 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. However, it will be apparent to one skilled 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.

30 CLAIMS

1. 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
form shelis,

35 - printing information on the shelis utilising a laser-marking device and
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4, The process as claimed in claim 3, wherein the conveyor belts
approach one or more laser heads, from which the respective laser-marking
beéms originate, from opposite sides, and the method further comprises utilising

15 an unloading unit disposed at the marking 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 printed shells from the marking
positions.

20 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

25 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 located in different
marking positions under the respective laser-marking beams.

30 8. The system as claimed in claim 7, wherein the system comprises
one or more conveyor belts delivering the shells into the marking positions
under the respective laser-marking beams.

9. The system as claimed in claim 8, wherein the conveyor belts

approach one or more laser heads of the laser-marking device from opposite
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concave cross-sectional radius of the reinforcing bead is less then about 0.75

mm, and
20 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.
16. A process for manufacturing printed can ends, substantially as
herein described with reference to the accompanying drawings.
25 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.
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