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printing plate for transferring ink during decoration

of cans, and to a decorated chn. BACKGROUND In the

production of containers for fluid such as beverages,

(he. MESHADEANT MACRINEE OR TFCRRATING $FIECECANS

production process. For 2-piece cans, which consists

of an integrally fornmed main body and bottom end, to

be conpleted with a separate top end after filling,

th Py ' o the cylindrical nmain body,
ty3ﬂ€£bﬂ§#®gxgﬁaﬁ$#ising rotating printing plates. The

5rot at i ngrher iprdsieRy iMtenties rteraamfbedsacﬂy rtanéf fletHaadi @hd 1ghachine for

bl anket se r.pri nt ont o, t he .
oA BB (S BNt pighl of tasteRthe Bk g gecoration o
pl aas, @rdetoRr dgearade ¢4rom col our separated printing
films in which halftone dots are used to print
continuous tone images. Currently, two-piece can
priBACKGROUNDses a screening technique (to create

hal f t t f d t
O ne di { 1rBA T RUEPT) CCanEndR L B B, PRipriss. commonly

Si zefefred ttbhasdaihs, thei dbility ke dedondnerthefcahdiés dotimpbritare ispect of the

accordi.n o.the printing resolution. Typical printing
r e SYPR!P g?‘fﬁ’cg?f' ?Wg Prece cans are in the range between

65 to 1$(brI?ppmceQ@an@rwhblemoasstecmfazﬁred'\wgrbﬂy fd¥Ymed main body and
screenin t hat i,n, the nt|
© RESRAR Shao e PorbiPieh ViR seRsEAlE 1Od, B0 2% i Gelihoting is onto
15of thér ecylindricall nginmbddy gpidaipdbha artiisind\sotating printing plates. The
ucti n of

LNt ' Q.. .highl j gh |
o SN bihacpa B AnGer st 1d ek 28 biarBRf spappent. for
to ptiaiig dato thei rdtating inaim bmw(tmmswrimiiracz)or y‘he andmhg) plates are

(carsted EOHenbuf BEP4REd Run R WRRCE nbfinhe Gt o y8sd to i

% (cbetlrmmsstohe dmaged. he’JLmeiMIye,) twcapngee can printihgagiises a screening

20Ior géc:‘hr cgbc é]'été% fst'gn§ h%?er?e%g’é dxwh cgéenlng, in which the

pléce c
swdifﬁalnérﬁ d‘eosntlesepreo@hlmvng Hyalafryimg)tte sizd of the ddte with the number of

hi %‘ dggtﬁx% %8'}% %%W@soﬁ){f’oho 'Igy?)it/:oa?BHnt n@ resolutions on

shadow™ ar eas
two-piece cans are in the range between 65 to 150 Ipi.

One problem associated with AM screening is that in the printing from the
25 plate to the can, dot gains typically occur due to the nature of the printing media and
machinery. As a resuit, reproduction of printing in e.g. the highlight tonal area from
1 to 10% and the shadow tonal areas from 90% to 100% dot printing has been
unsatisfactory, and to the applicant’s knowledge, unachievable in the 1 to 3%
(cannot be captured on the plate) and beyond 72 to 75 % (become solid on the
30 plate) range. |
In at least preferred embodiments, a method and system for decorating 2-
piece cans are provided which are suitable for reproducing half-tone dots in the
highlight areas below from about 3% to 10% and the shadow areas from 90% to
100%



In accordance with a first aspect of the present
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provided a printing plate for transferring ink during decoration of 2-piece cans,
wherein half-tone dots on the printing plate are structured such that for at least a
portion of a tonal range in the decoration a dot size is kept constant while a
number of dots per unit area is varied to achieve different tonal values. ‘

30 The dot size may be kept constant while the number of dots per unit area
is varied in a highlight region and in a shadow region of the tonal range. The
highlight region may be from about 1 to 10% tonal range. The shadow region
may be from about 90 to 99% tonal range. .

The dots may further be structured such that in a ‘mid-tone range the

35 number of dots per unit area is kept constant while the size of the dots is varied



may be from about 90 to 99% tonal range. The dots may
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BRIEF DESCRIPTION OF THE DRAWINGS
25 Embodiments of the invention will be better understood and readily
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 shows a schematic side view of a can decoration machine
embodying the present invention.
30 Figure 2 shows a toning range divided into separate sub-ranges, for use
in can decoration embodying the present invention.
Figure 3A) to C) show schematic drawings illustrating a can decoration
system and process embodying the present invention.
Figure 4 is a flow chart illustrating a two-piece can decoration process
35 embodying the present invention.



Figure 2 shows a toning range divided into separate
sub-ranges, for use in can decoration enbodying the
w@e®@senn7é nvention. Figure 3A) to C) show schep@Et/862004/000060

drawings illustrating a can decoration system and
process enbodyi ng the present 4 nvention. Figure 4 is a
flow chart illustrating a two-piece can decoration

process enbodyi ng the present invention. DETAI LED
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noubhusd in@ firsk trapsfek stepatinle fromnl the respective inker units 110 to 115 is
transferred from the plate cylinders (e.g. 120) onto the blankets (e.g. 117) on the

25  blanket wheel 119. In the example embodiment, 12 blankets (e.g. 117) are
mounted on the blanket wheel 119.

In a second transfer step, ink is transferred from the blankets (e.g. 117)
onto the surfaces of the cans (e.g. 102). Each can (e.g. 102) rotates on their
respective mandrels (not shown) on which they are mounted.

30 An applicator roll 128 applies a protective varnish to the printed cans,
before the cans are unloaded from the mandrel wheel 104 utilising the suction
heads (not shown) mounted on the disc transfer wheel 106. The cans are then

‘transferred to a pin chain for down-line drying (not shown).

Figure 2 shows a toning scale 300 for use in decorating two-piece cans

35 in an embodiment of the present invention. The tonal range from 0 to 100% has



In a second transfer step, ink is transferred fromthe
bl ankets (e.g. 117) onto the surfaces of the cans
W@ 200g/090002) . Each can (e.g. 102) rotates on theCT/SG2004/000060

respective mandrels (not shown) on which they are
mounted. An applicator roll 128 applies a protective
varnish to the printed cans, before the cans are
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25 as been recognlsed that a transfer function applies to the transfer from the film

402 to the developed printing plate 408. This is caused by gains or losses in the

transferred dot size. For one particular detail, the transferred half-tone dot
density on the printing plate 408 may now correspond to 10%+X tonal value.

At the final stage 412, illustrated in Figure 3C), the plate 408 is mounted

30 on one of the plate cylinders 414, for printing onto a blanket (not shown) and

onto the can 417. Again, a transfer function applies during this process, such

that a particular detail on the can 417 may now have a half-tone dot density

corresponding to 10%+XtY tonal value. This is in contrast to the initially input

value of 10% in‘the original design of the decoration image at stage 400.



used to expose and develop a flexible printing plate
408, utilising an exposure source 410 and suitable
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In existing 2-piece can decoration processes, a major obstacle was faced in
the printing in the highlight area from 1 to 10%. Typically, printing plates could not
hold/reproduce the dots in the 1 to 3% area. This resulted in tone jump and harsh
lines in very critical print areas.

By keeping the dot size constant and only changing the number of dots, FM
screening clusters the dots in the highlight areas in the example embodiment. Once
the dots are clustered, the dots are exposed onto the plate, without the problem of
having to transfer prohibitively small dot sizes. Thus, in the example embodiment
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25 In the foregoing manner, a method and system for decorating 2-piece cans
and a decorated 2-piece cans 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 For example, it will be appreciated that in different embodiments, the ranges
in which FM screening is used can be different from the ones shown for the example
embodiments (see Figure 3).

Furthermore, it will be appreciated that the overall decoration may also
include areas/colours which are printed utilising continuous-tone techniques;
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comprises utilising the printing plate to transfer ink to one or more blankets, and

subsequently transferring ink from the blankets to the cans.

25 8. The method as claimed in any one of the preceding claims, further
comprising the steps of obtaining a calibration curve for transfers of the half-tone
dots onto the printing plate and onto the cans, and preparing the printing plate
such that the tonal values in the plate are based on desired tonal values in the
decoration and taking into account the calibration curve.

30 9. A printing plate for transferring ink during decoration of 2-piece
cans, wherein half-tone dots on the printing plate are structured such that for at
least a portion of a tonal range in the decoration a dot size is kept constant while
a number of dots per unit area is varied to achieve different tonal values.
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18. A decorated 2-piece cans, wherein half-tone dots printed on the
25 can are structured such that for at least a portion of a tonal range in the
decoration a dot size is kept constant while a number of dots per unit area is
varied to achieve different tonal values.
19. A decorated 2-piece cans, wherein the decoration is based on
halftone dots, and wherein the printed decoration comprises detail in a tonal
30 range below about 3% and above about 72%.
20. The decorated can as claimed in claim 19, wherein the printed
decoration comprises detail in a tonal range below about 1% and above about 75%.
21. A method of decorating 2-piece cans, s.ubstantially as herein

describe with reference to the accompanying drawings.



achieve different tonal values. 14. The printing plate
as clainmed in claim13, wherein the md-tone range is
wo eamsedoout 10 to 90% tonal range. 15. The priPeT/8G2004/000060
plate as clainmed in any one of clains 9 to 14, wherein
the printing plate transfers ijpk to one or nore
bl ankets, for subsequent transfer of ink fromthe
bl anket s220 t Aepudrting. pla€ forheanefemingnigk pduaing decoration of 2-piece

claiped | ny. qne_of cl.ains 9.t0 , erein the dot .
ot oA R RHiAe o o Bpce awdg vl b o (e, @SESimpanying
f or dtavdngs.ers of the half-tone dots onto the printing
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§ akdescribetwitracterente tdthecadcohipahiying drawings. 17. A
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anyrefaenoé to thee ascothganmyibhg. dra®ing8. decor at ed 2- pi ece
cans, wherein half-tone dots printed on the can are
structured such that for at | east a portion of a tonal
range in the decoration a dot size is kept constant
whil e a nunber of dots per unit area is varied to
achieve different tonal values. 19. A decorated

2-pi ece cans, wherein the decoration is based on
hal ft one dots, and wherein the printed decoration
conprises detail in a tonal range bel ow about 3% and
above about 72% 20. The decorated can as clained in
claim 19, wherein the printed decoration conprises
detail in a tonal range bel ow about 1% and above about
75% 2 1. A nmethod of decorating 2-piece cans,
substantially as herein describe with reference to the
acconpanyi ng drawi ngs.22. A printing plate for
transferring ink during decoration of 2-piece cans,
substantially as herein describe with reference to the
acconmpanyi ng drawi ngs. 23. A nmachine for decorating

t wo- pi ece cans, substantially as herein describe wth
reference to the acconpanyi ng drawi ngs. 24. A
decorated 2-pi ece cans, substantially as herein
describe with reference to the acconpanyi ng draw ngs.



