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The invention relates to a method for printing a printed image on a cylindrical printing surface of a beverage can, and a beverage
can. The method comprises a first and a second printing process, wherein in the first printing process a first section (212) of the
printing surface is printed on in a first printing machine by means of a first printing method, in the second printing process a second
section (222) of the printing surface is printed on in a second printing machine by means of a second printing method that is
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the first section (212) of the printing surface. The beverage can is printed on by means of said method, wherein the first section
(212) and the second section (222) of the printing surface are arranged in a predetermined position in relation to each other.
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Abstract

The invention relates to a method for printing a
cylindrical printing surface of a beverage can with a
printing image, and to a beverage can. The method
comprises a first and a second printing operation, in
the first printing operation, a first section of the
printing surface being printed by way of a first
printing process in a first printing press, in the
second printing operation, a second section of the
printing surface being printed by way of a second
printing process which is preferably different from the
first printing process in a second printing press, the
beverage can being positioned before or during the
second printing operation in such a way that the second
section of the printing surface is oriented in a
predefined position with respect to the first section
of the printing surface. The beverage can is printed by
way of this method, the first section and the second
section of the printing surface being arranged in a

predefined position with respect to one another.
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METHOD FOR PRINTING ON A CYLINDRICAL PRINTING SURFACE
OF A BEVERAGE CAN, AND BEVERAGE CAN THAT HAS BEEN
PRINTED ON

The invention relates to a method for printing a
cylindrical printing surface of a beverage can, in
particular made from tin or aluminium, with a printing

image.

Furthermore, the invention relates to a beverage can,
in particular made from tin or aluminium, having a

cylindrical printing surface with a printing image.

The area of application of the invention relates to the
printing of beverage cans. Here, a beverage can is
understood to mean a beverage can body with a bottom, a
cylindrical shell and an open end which lies opposite
the bottom. Beverage cans of this type are usually
arranged in pallets and delivered to bottling companies
which fill the beverage cans with a beverage through
the open end and, after filling, close the open end
with a beverage can lid, with the result that there is
then a filled, closed beverage container. The open end
of the beverage can is preferably drawn in and provided
with an outwardly bent flange edge, with the result
that a beverage can 1lid can be connected by way of a
flange connection to the outwardly bent flange edge of
the open end of the beverage can. Beverage cans are

preferably manufactured from tin or steel or aluminium.

The printing of a beverage can usually belongs to the
overall manufacturing process of a beverage can. In
addition to printing, the overall manufacturing process
of a beverage can usually comprises cutting out of a
blank and deep drawing of a bowl which is subsequently
elongated to form a can body, cutting or trimming of
the open end, washing of the beverage cans, in order to

remove excess elongation agent, application of various
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coatings, such as UV coatings and internal, external
and bottom varnishes, drying (possibly multiple times)
after one or more process steps, drawing in of the open
end and inspection, for example in order to test for

holes and flange cracks, and palletizing.

A printing image which has a graphic design which is
intended to appeal to a user is preferably applied to
the outer surface of the «cylindrical shell of a
beverage can, that is to say to a cylindrical printing
surface. As an alternative or in addition, graphic
elements with an informative character can be arranged
in the printing image, for example information about
contents, deposit marks, best before or production

dates, identification numbers or the like.

A printing image of this type is usually applied by way
of a printing operation to the cylindrical printing
surface of a beverage can. It is known, for example, to
print beverage cans using the relief printing process.
Furthermore, it 1s known, for example, from WO
2004/109581 A2 to digitally print beverage cans. EP 2
100 733 Bl has disclosed a printing press for printing
hollow bodies, in which a plurality of printing presses
are provided which can print the hbllow bodies by way

of different printing processes.

Whereas satisfactory results with regard to the
depiction with defined company-specific colours can
already be achieved by way of existing printing
processes, the requirements are increasing, however,
for example with regard to the ability to depict colour
combinations, and with regard to the level of
resolution. However, these requirements either cannot
be met at all by way of existing printing processes, or
can be met only in conjunction with high costs.
Furthermore, the production of small runs of a defined

printing image is associated with high costs, since a
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small run usually comprises only approximately between
3000 and 100,000 copies.

It is therefore an object of the present invention to
provide a method for printing a cylindrical printing
surface of a beverage can, in particular made from tin
or aluminium, with a printing image, which method
avoids or reduces one or more of the stated
disadvantages. In particular, it is an object of the
present invention to provide a method for printing a
cylindrical printing surface of a beverage can, in
particular made from tin or aluminium, with a printing
image, which method meets the requirements for
customer-specific colour designs and high resolution,
and at the same time saves costs and increases the

flexibility, for example for printing small runs.

According to the invention, this object is achieved by
way of a method for printing a cylindrical printing
surface of a beverage can, in particular made from tin
or aluminium, with a printing image, comprising a first
and a second printing operation, in the first printing
operation, a first section of the printing surface
being printed by way of a first printing process in a
first printing press, in the second printing operation,
a second section of the printing surface being printed
by way of a second printing process which is preferably
different from the first printing process in a second
printing press, the beverage can being positioned
before or during the second printing operation in such
a way that the second section of the printing surface
is oriented in a predetermined position with respect to

the first section of the printing surface.

In the method according to the invention, beverage cans
are printed in two different printing operations on two
different printing presses, the two printing presses

preferably using different printing processes. Here,
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the printing image to be produced is divided into at
least two sections, of which one section is printed by
way of one printing press and the other section is
printed by way of the other printing press. Here, the
one (first) printing press can carry out, for example,
a printing process, by way of which relatively large
print runs <can be produced economically in high
guality, whereas the other (second) printing process
permits, for example, rapid changes of the printing

image with relatively low outlay.

The cylindrical printing surface of the beverage can,
onto which the printing image is applied, corresponds
in the laid flat view to a rectangle, as is produced if
the circumferential face of the beverage can is laid
flat. The areas of the first and second section
preferably together result in the area of this
rectangle of the laid flat cylindrical printing
surface. It is preferred, in particular, that the first
and second section are arranged in such a way that a
corresponding rectangular outer circumference is
produced. The two sections of the printing surface
preferably together result 1in the entire printing
image, that is to say the two sections of the printing
surface preferably complete one another. To this end,
the first and second section are preferably arranged so
as to adjoin one another, it being possible for them
optionally to slightly overlap one another. It is
therefore preferred that the second section has a
recess which corresponds in terms of shape and size to
the first section, with the result that, after the two
printing operations, a printing image is produced which

fills in the area of the cylindrical printing surface.

It is preferred, in particular, that the two sections
adjoin one another without a spacing, in order to
produce a common printing image without unprinted areas

between the two sections. At the adjoining edges, one
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of the two sections can extend into an adjoining region
of the other section. It can also be preferred that the
printing images of both sections in each case extend
into an adjoining region of the other section at their
adjoining edges. Such overlapping of the printing
images of the two sections in a transition region leads
to improved meshing or integration of the printing
images of the two sections and is therefore preferred,
in particular, in the case of complex printing images.
Furthermore, this overlapping can achieve a situation
where the transition from one to the other section
cannot be perceived or can be perceived only with

difficulty by an observer.

It 1is provided according to the invention that a
beverage can to be printed is fed to two different
printing presses one after another and is subjected
there to in each case one printing operation. Here, the
first printing process is preferably a different one
from the second printing process, that is to say the
two printing processes which are wused 1in the two

printing presses preferably differ from one another.

Since the two printing operations take place on
different printing presses, it is preferably provided
that the beverage can which is printed by means of the
first printing process in the first printing press is
oriented before printing by means of the second
printing process, in such a way that, after the second
printing process, the first and second section of the
printing surface are printed in such a way that a
desired overall printing image is produced. This means
that the beverage can 1s positioned exactly before or
during the second printing operation, with the result
that the printing of the second section in the second
printing process takes place in such a way that the
print in the second section fits the print in the first

section with a high accuracy.
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In every case, the printing image which is produced by
way of the first printing press and the printing image
which is produced by way of the second printing press
are to be oriented precisely relative to one another.
This can also take place by virtue of the fact that the
second printing press is configured in such a way that
it automatically detects image features of the printing
image which is produced by the first printing press and
performs or initiates relative positioning of the can
(for example, by way of orientation of the can) in such
a way that, as a result, the precise orientation of the
two printing images or the two sections of the overall

printing image is ensured.

The method according to the invention has the advantage
that a division of the printing image into different
sections of the printing surface can be performed,
which sections can then be printed by way of different
printing processes. In this way, an overall, preferably
contiguous, printing image is produced which, however,
can be produced by way of different printing processes.
In this way, the respectively suitable printing
processes can be used for different parts of the
printing image which possibly have to satisfy different
requirements, for example with regard to the
colouration or resolution. Furthermore, it 1s possible
to buffer-store the beverage cans between the first and
second printing operation, in order, for example, to
inexpensively produce the first sections which are
printed by way of the first printing process in a large
quantity and later to print smaller quantities by way
of the second printing process, with the result that,
for example, different series, editions, issues or
collectables can be produced. Here, the printing image
of the different (small) runs preferably differs only
in the second section, with the result that the first
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printing operation can be carried out inexpensively in

a large quantity.

A further advantage consists in the fact that, as a
result of the separation of the two printing
operations, transport of the beverage cans between the
first and the second printing operation 1is also
possible, for example also over a relatively great
distance, if the two printing presses are arranged, for
example, at different sites or at one site in different
lines. A relatively great time delay between the first
and second printing operation is also possible, with
the result that, for example, the first sections can be
printed in the first printing operation and a decision
can be made only after a time delay as to how precisely
the printing image is to be completed by way of the
printing of the second section in the second printing
operation. This is advantageous, 1in particular, when
certain events are to be reacted to in a short time

frame by way of an adaptation of the printing image.

Furthermore, it is possible to incorporate a
multiplicity of different images or motifs into a
greater run. For example, within one run which 1is
distinguished by a uniform printing image in one of the
two sections, a different printing image can be applied
to the other of the two sections for each beverage can
or groups of Dbeverage <cans, with the result that
individualization of individual beverage cans or groups
of beverage cans can take place. It 1is preferred, for
example, that the individualized printing image has
(image) elements which can preferably be read ocut via a
mobile telephone or another mobile terminal and can
possibly be processed further there or can be utilized
for forwarding to other offers of information, for
example by linking into the Internet. In particular,
(image) elements are preferred which permit detection

by means of what are known as “augmented reality”
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technologies. The individualized printing image can
preferably have a code, for example a barcode or QR
code, which can also preferably be read out via a
mobile telephone or another mobile terminal and can
possibly be further processed there or can be utilized
for forwarding to other offers of information, for
example by linking into the Internet. This
individualization possibility has the advantage that
individual “additional” information items can be
provided per beverage can or group of beverage cans,
which items go beyond the pure visual perception of the
overall printing image by the consumer and make it
possible to incorporate further media and
communications means. Furthermore, small and very small
runs as far as the individual beverage can can be
designed in a manner which can be distinguished by the
consumer and can preferably be linked with different
additional information items which possibly build con

one another and/or are connected to one another.

In the method accerding to the invention, a first
printing operation for printing a first section of the
printing surface in a first printing process and a
second printing operation for printing a second section
of the printing surface by way of a second printing
process are provided. However, a third or further
sections of the ©printing surface <can likewise be
printed in a third or further printing operations in a
third or further printing presses by way of a third or
further printing processes. The embodiment details and
advantages described here for two sections also
correspondingly apply to three or more sections and
printing presses using corresponding printing
processes.

It 1is particularly preferred that one of the two
printing processes, preferably the first printing

process, 1is a relief printing process. The use of a
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relief printing process is preferred, in particular,
since high quantities can be printed inexpensively by
way of this method and at the same time great variety
in terms of the colour design can be realized. For
example, there are many colours or colour combinations
and colour shades which are stipulated by the customer
and cannot be realized or can be realized only with
difficulty and/or with high costs by way of printing

processes other than the relief printing process.

Furthermore, 1t 1s preferred that one of the two
printing processes, preferably the second printing
process, is a digital printing process, it preferably
being possible for the second printing process to
process beverage cans with different diameters,
preferably between 40 and 90 mm, and/or with different
heights, preferably between 40 and 250 mm.

The digital printing process has the advantage of
particularly high resolution, for example of 600 dpi.
Realistic, high-resolution images can be applied to
beverage cans in this way. Furthermore, the digital
printing process 1s suitable for printing different
small runs at short notice on demand without great
changeover times. It is particularly preferable that
all the customary beverage can diameters, preferably
between 40 and 90 mm, and beverage can heights,
preferably between 40 and 250 mm, can be processed

using the digital printing process.

In the combination, in particular, with printing of the
first section using the relief printing process and the
second section wusing the digital printing process,
printing images can be produced in this way, in which
firstly customer-specific colour designs can be
combined with secondly high-resolution image elements

which can possibly be adapted at short notice on

account of current events.
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Furthermore, the combination of these processes 1is
advantageous if certain compulsory constituent
elements, for example information which is stipulated
legally, by standardization or voluntary obligations,
for instance by confederations, can be produced only
using one of the two printing processes, such as the
DPG deposit logo. This deposit mark is preferably
printed using the relief printing process, with the
result that the element of the deposit mark can be
printed using the relief printing process in the case
of printing images which are otherwise provided for

digital printing.

A printing image which is applied to the second section
of the printing surface is preferably oriented with an
accuracy of *50 micrometres (pm) relative to a printing
image which is applied to the first section of the
printing surface. This is preferred, in order to obtain
an overall printing image which results from the
printing images which are applied to the first and
second section of the printing surface and has no
offset or only a very small offset at the adjoining
edges of the printing images. It 1is particularly
preferred that a register mark is printed by way of the
first printing process, which register mark is detected
in the second printing press by a sensor, and the first
printing image is put into register relative to the
second printing image. This preferably takes place via
the registration means of a receiving mandrel, on which

a beverage can is held in a printing press.

With regard to the configuration of the sections, it is
preferred that the first section 1is of rectangular
configuration and the second section is of rectangular,
square, circular or oval configuration, the first
section having a recess which corresponds substantially

to the first section. A free form of the second section
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can also be preferred depending on the desired printing
image. It is particularly preferred that the second
section is arranged in a corner of the first section,
at an edge of the first section or in a central region

of the first section.

The second section can be arranged within the first
section, with the result that the first section forms a
frame or edge around the outer circumference of the
second section. In this case, the outer circumference
of the printing image is formed by the first section.
As an alternative, the second section can also be
arranged at an edge or corner of the first section,
with the result that the outer circumference of the
printing image is formed partially by the first section

and partially by the second section.

Here, a central region is to be understood to mean a
middle region in the rectangle of the printing surface,
that 1is to say a region which 1s at approximately
identical spacings from the edges of the printing

surface which lie opposite in each case.

These variants can also be of reversed configuration in
relation to the sections, that is to say preferably the
second section can be of rectangular configuration and
the first section can be of rectangular, square,
circular or oval configuration, the second section
having a recess, which corresponds substantially to the
first section. It is also preferred in this wvariant
that the first section is arranged in a corner of the
second section, at an edge of the second section or in

a central region of the second section.

The selection of the configuration of the first and
second section is dependent on the requirements of the

printing images which are to be applied in the
sections.
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The first and second section of the printing surface
can be substantially equally large. An equally large
configuration of the first and second section can be
brought about, for example, by virtue of the fact that
the two sections are configured as two halves of the
rectangle of the laid flat cylindrical printing
surface. Both the size of the areas and their shape

correspond to one another in this design.

In the case of a central arrangement of one of the
sections in a central recess of the other section, the
two sections are preferably configured in  this
embodiment in such a way that the sizes of the areas of
both sections correspond to one another substantially,

the shape of the two sections being different.

As an alternative, one section can be of larger
configuration than the other section, for example the
first section can be larger than the second section or
the second section can be larger than the first

section.

The ratio of the sections to one another is preferably
selected from the following ratios: 50:50, 60:40,
70:30, 80:20, 90:10, 95:5, 97.5:2.5, 98:2, 98.5:1.5,
99:1, 99.5:0.5.

A further advantage results in one preferred embodiment
by virtue of the fact that the beverage <can 1is
manufactured from aluminium or tin without a base coat
or a clear lacquer, and the second section of the
printing surface is printed by way of the first
printing process in the first printing press with a

uniform colour, preferably with a white colour.

In the case of beverage cans made from tin, the

printing wusually takes place on a white printing
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surface. In the case of aluminium cans, the unprinted
printing surface usually has the colour of the
aluminium. In the case of the digital printing process,
in particular, it is preferred, however, to print a
white ©printing surface. The second section can
therefore also preferably already be printed in the
first printing process, to be precise preferably in a
uniform colour, for example with white. In this way, a
white primed printing surface is then available in the
second section for the second printing operation, which
printing surface can then advantageously be printed

using the digital printing process.

In one preferred embodiment of the method, the beverage
can passes through further steps of a manufacturing
process after the first printing operation and/or after
the second printing operation. Furthermore, it 1is
preferred that the beverage <can 1is subsequently
palletized, preferably with a plurality of further
beverage cans. Pallets of this type of beverage cans
which have passed through the first printing operation
can be stored, for example, for a predefined time
period or on demand. The further steps of the
manufacturing process can be one or more of the steps

mentioned at the outset.

In a further embodiment, a beverage can can be removed
from a pallet before the second printing operation.
This is preferred, in particular, when the beverage
cans have been palletized after the first printing
operation. Furthermore, it is preferred that the
beverage cans are also palletized again after the
second printing operation. The specification “after the
second printing operation” means either directly after
the second printing operation or after one or more
further steps of a manufacturing process have been

passed through after the second printing operation.
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It is preferred, in particular, that the beverage can
passes through a drawing-in operation before the second
printing operation. As an alternative, the beverage can
can also pass through a drawing-in operation only after
the second printing operation. This is preferred, in
particular, if the first or second printing press can

print only beverage cans without a drawn-in open end.

A further aspect of the invention is a beverage can, in
particular made from tin or aluminium, having a
cylindrical printing surface with a printing image, a
first section of the printing surface being printed in
a first printing operation by way of a first printing
process in a first printing press, a second section of
the printing surface being printed in a second printing
operation by way of a second printing process in a
second printing press, the first section and a second
section of the printing surface being arranged in a

predefined position with respect to one another.

Reference 1s made to the preceding description with
respect to the corresponding method features in respect
of the advantages, design variants and design details
of this further aspect of the invention and its

developments.

Preferred embodiments of the invention will be
described by way of example using the appended figures,

in which:

Fig. 1 shows a diagrammatic flow diagram of a
manufacturing process for beverage cans with
a first embodiment of a method according to

the invention,

Fig. 2 shows a diagrammatic flow diagram of a

manufacturing process for beverage cans with
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a second embodiment of a method according to

the invention,

Fig. 3 shows a first example for a printing image

which is composed from two sections,

Fig. 4 shows a second example for a printing image

which is composed from two sections,

Fig. 5 shows a third example for a printing image

which is composed from two sections, and

Fig. 6 shows a fourth example for a printing image

which is composed from two sections.

Fig. 1 shows a process for manufacturing beverage cans
in steps 1 to 19. In step 1, a blank is punched out and
is deep-drawn to form a bowl which is elongated in step
2 and the'open end of which is cut or trimmed in step
3. In step 4, excess elongation agent is washed off
from the beverage cans and the cans are dried in an
oven, before they are provided with a first outer coat
(step 5), for example with a white coat. Subsequently,
the beverage cans are fed to an oven for drying in step
6. In a printing press, the beverage cans are then
printed using the relief printing process in step 7 and
are subsequently dried in an oven in step 8. After a
first inner coat by means of a paint spraying machine
in step 9 and subsequent drying in an oven in step 10,
the open ends of the beverage cans are drawn in in step
11 and are provided with a flange edge before the
bottoms of the beverage cans are painted in a bottom
painting machine in step 12. The bottom painting is
required, in particular, in the case of beverage cans

made from tin.

After a second inner coat, in particular in the case of

beverage cans made from tin, 1in a paint spraying
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machine in step 13, the beverage cans are again dried
in an oven in step 14 before they are inspected in step
15 and are provided in step 16 with a further bottom
coating, for example a UV coating. In step 17, sorting
of the beverage cans can take place using defined
sorting markings before the beverage cans are
palletized in step 18, possibly according to item type,

and are fed to a store in step 19.

After an undefined or predefined storage time or
storage time on demand, the Dbeverage cans can be
removed from the pallet again in step 20 and can be
printed digitally in a step 21 and can subsequently be
dried in an oven in step 22. The performance only of
steps 1 to 19 corresponds to the standard relief
printing process, 1f the entire printing image 1is
printed using the relief printing process in step 7.
The performance of steps 1 to 6, 21, 22 and 9 to 19
according to the arrows B corresponds to the
conventional process of complete digital printing, that
is to say production of the entire printing image using

the digital printing process.

The performance of the steps 1 to 8, 18 to 22 and
subsequently steps 9 to 20 according to the arrows A
corresponds to one embodiment of the method according
to the invention, in which, in step 7, only a first
section of the printing image is printed using the
relief printing process in a first printing press by
means of a first printing process. After drying in step
8, the partially printed beverage cans are guided past
the processing steps 9 to 17 in a bypass and are
integrated again into the manufacturing process in step
18. After palletization in step 18 and storage in the
palletized state in step 19, the beverage cans are
subsequently removed from the pallets in step 20, are
fed to a digital printing press for printing the second

section using the digital printing process in step 21
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and, after drying in step 22, are fed again to the
usual manufacturing process after step 8 and are mixed
with the beverage cans which are printed using the
relief printing process. These beverage cans which are
then also printed in the second printing operation then
pass through steps 9 to 16 which have not been passed
through before from inner coating to UV bottom coating.
After decorative pattern detection and corresponding
separation in step 17, the beverage cans are palletized
in each case separately. In step 17, the digitally
printed beverage cans are preferably separated from the
beverage cans printed using the relief printing process
and are palletized 1in step 20. The beverage cans
printed using the relief printing process run further
onto the line palletizer and are palletized there in
step 18.

This method according to Fig. 1 has thé advantage of
realizing both a pure relief printing process, a pure
digital printing process and an embodiment of a method
according to the invention with a combination of relief
printing and digital printing. Furthermore, merely a
digital printing station for step 21 and an oven for
step 22, and possibly a pallet removing device for step
20, are to be provided additionally in an existing
plant for producing beverage cans. In this way, an
existing plant for producing beverage cans can be
retrofitted simply for carrying out a method according

to the invention.

Fig. 2 likewise shows in steps 101 to 114 a customary
manufacturing process of a beverage can with punching
out of a blank and deep drawing of a bowl in step 101,
elongation in step 102 and subsequent trimming of the
open end in step 103. After excess elongation agent has
been washed off in step 104, the beverage cans are
dried in step 105 and are subsequently provided with a
UV coating in step 106, before printing using the
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relief printing process takes place in step 107 with
subsequent drying in step 108. A coat is subsequently
applied in step 109 by way of a paint spraying machine,
which coat is subsequently dried in step 110. In step
111, the open end of the beverage cans is drawn in and
is provided with a flange edge. After the inspection of
the beverage cans in step 112, they are palletized in a
palletizing device in step 113 and are subsequently
stored according to step 114. After an undefined or
predefined storage time or storage on demand, the
beverage cans are removed from the pallets and are fed
to one or more parallel digital printing presses. 1In
the exemplary embodiment which is shown in Fig. 2, four
digital printing presses are provided, with the result
that beverage cans can be printed digitally in parallel
in steps 11l6a, b, c, d. The Dbeverage cans are
subsequently dried together in step 117 and are
palletized again in step 118. The provision of a
plurality of digital printing presses in step 1ll16a, b,
¢, d has the advantage that a higher throughput can be
achieved, for example 200 million beverage cans

annually.

The variant which is shown in Fig. 2 has the advantage
that the beverage cans do not once again have to be
inserted into the manufacturing process after the
second printing operation, but rather the second
printing operation can take place independently of the
first printing operation and further steps of the
manufacturing process. The second printing operation
can therefore also advantageously take place
independently of the material of the beverage can, that
is to say tin or aluminium. Furthermore, different can
diameters, different can heights and beverage cans
which are already drawn in at the open end can
preferably be printed digitally in the second printing
operation.
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Moreover, the fundamental advantages of the method
according to the invention with the division of the
printing of the first and second section by way of
first and second printing presses can also be realized

with the exemplary embodiment which is shown in Fig. 2.

Figures 3 to 6 show examples for printing images which
are composed from two sections. The printing images are
shown as rectangles of the laid flat «cylindrical
printing surface. In the examples, the areas of the two
sections together in each case form the rectangle of
the laid flat cylindrical printing surface, that is to
say printing images which fill the rectangle of the
laid flat cylindrical printing surface are produced

overall.

In Fig. 3, the first section 210 and the second section
220 are equally large and form two halves of the
rectangle of the laid flat cylindrical ©printing
surface. In Fig. 4, the second section 221 is of square
configuration and is arranged in a correspondingly
square recess 1in a corner of the first section 211.
Fig. 5 shows the configuration of the second section
222 as an oval which is arranged in a corresponding
recess in a central region of the first section 212. In
Fig. 6, the second section 223 1is of rectangular
configuration and is arranged in a corresponding recess

at the lower edge of the first section 213.

The illustrations of Figures 3 to 6 can also be
realized with a reversed configuration of the sections,
that is to say the shapes of the second sections which
are shown can also be formed by the first sections and

vice versa.

Furthermore, in each case one configuration, in which
the two sections adjoin one another without

overlapping, is shown in the examples of Figures 3 to 6
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which are shown. It can be preferred, however, that the
printing image of one section protrudes intc an
adjoining overlapping region of the other section. It
is particularly preferred, in particular in the case of
complex printing images, that both sections protrude in
each case into an adjoining overlapping region of the
respectively other section.



We claim:

1. A method for printing an image on a cylindrical outer surface
of a metallic container in two distinct operations on independent
equipment, comprising:

printing, in a first printing operation, a first section of the
cylindrical outer surface with a first portion of the image by a relief
printing process in a first printing press;

printing, by the relief printing process in the first printing press
during the first printing operation, a distinct second section of the
cylindrical outer surface with a uniform color, wherein the first and
second sections adjoin one another;

removing the metallic container from the first printing press;

forming a flange adapted to receive an end closure on an open end
of the metallic container, wherein the flange is formed after the first
printing operation;

palletizing the flanged metallic container;

transporting a pallet including the flanged metallic container from
a first site to a second site, wherein the first printing press is at the
first site;

removing the flanged metallic container from the pallet at the
second site;

loading the flanged metallic container intc a second printing press
at the second site;

detecting a position of the first portion of the image;

orienting the flanged metallic container with respect to the second
printing press in such a way that a second portion of the image to be
applied to the second section of the cylindrical outer surface is oriented
relative to the first portion of the image in the first section of the
cylindrical outer surface; and

printing, in a second printing operation, the second section of the
cylindrical outer surface with the second portion of the image by a
digital printing process in the second printing press, wherein the second

printing press is independent of the first printing press.

CA 2875741 2019-09-25



2. The method of claim 1, wherein the metallic container is
manufactured from aluminum or tin, and wherein the digital printing
process is operable to process metallic containers with diameters of

between 40 and 20 mm, and heights of between 40 and 250 mm.

3. The method of claim 1, wherein the second portion of the image
which is applied to the second section of the cylindrical outer surface
is oriented with an accuracy of 50 micrometers relative to the first
porticn of the image which is applied to the first section of the
cylindrical outer surface, and wherein the second printing press prints

the second portion of the image at 600 DPI.

4. The method of c¢laim 1, wherein the first section is of
rectangular configuration and the second section is arranged at least
partially within the £first section and is of rectangular, square,
circular or oval configuration, the first section having a recess which

corresponds to the second section.

5. The method of claim 4, wherein the second section is arranged
in a corner of the first section, at an edge of the first section or in
a central region of the first section such that the first section forms

an outer circumference of some or all of the image.

6. The method of claim 1, further comprising applying a coating
to the metallic container after the first printing operation and before

the second printing operation at the second site.

7. The method of claim 1, wherein the second printing operation

takes place independently of the first printing operation.
8. The method of claim 1, wherein the first and second gections

have sizes that are either the same or one section is larger than the

other section, the smaller section being up to 10% of the larger section.
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g. The method of claim 6, wherein the coating is applied to the

metallic container before the flange is formed on the metallic container.

10. The methed of claim 6, wherein the coating is applied to the

metallic container by a spraying machine.

11. The method of claim 6, further comprising:

drying the metallic container after the first printing operation
and before applying the coating; and

drying the coating before the flange is formed on the metallic

container.

12. The method of claim 11, further comprising palletizing the

flanged metallic container with the first and second image portiocns.

13. The method of claim 1, wherein the uniform color printed by

the first printing press in the second section is white.

14. The method of claim 6, wherein the coating applied to the

metallic contailner is a varnish.

15. A system for decorating a metallic container with an image in
two distinct printing operations by two independent printers located at
two distinct sites, comprising:

a first printer at a first site to print a first portion of the
image in a first printing operation by a relief printing process, the
first image portion printed in a first section of an exterior surface
of the metallic container, wherein the first printer is operable to print
a second section of the exterior surface with a uniform color during the
first printing operation, the second section distinct from and not
overlapping the first section;

an apparatus to form a flange on an open end of the metallic
container;

a palletizer to place the flanged metallic container in a pallet

at the first site;
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a feeder to remove the flanged metallic container from the pallet
at a second site;

a mandrel that receives the flanged metallic container from the
feeder;

a second printer to print a second portion of the image in the
second section of the exterior surface in a second printing operation
by a digital printing process, wherein the mandrel orients the flanged
metallic container with respect to the second printer such that the
second image portion is registered relative to the first image portion
and an outer circumference of the image is formed at least partially by

the first section.

16. The system of claim 15, further comprising a spray machine to
apply a coating to the metallic container after the first printing
operation is completed, wherein the coating applied by the spray machine
is a wvarnish, and wherein the varnish is dried before the flange is

formed on the metallic container.

17. The system of claim 15, wherein the second printing operation
occurs independently of the first printing operation, and wherein the

second site is geographically distinct from the first site.

18. A method of decorating a plurality of metallic containers in
two distinct operations at two different locations, comprising:

printing, by a first printer at a first location, a first image on
a first section of an outer surface of each of the plurality of metallic
containers, wherein the first printer is a relief printer;

printing, by the first printer, a second section of the outer
surface of each of the plurality of metallic containers with a uniform
color, wherein the second section is at least partially adjacent the
first section;

spraying a ccating onto each of the plurality of the metallic
containers after the first printer prints the first and second sections
of the plurality of metallic containers;

drying the coating on the plurality of metallic containers;
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drawing-in open ends of the each of the plurality of metallic
containers to form a flange for an end closure, wherein the flange is
formed after the coating is dried;

palletizing the plurality of flanged metallic containers after
drawing- in the open ends;

removing a first group of the plurality of flanged metallic
containers from a pallet;

loading the first group of flanged metallic containers into a
second printer at a gsecond location;

detecting a position of each of the first group of flanged metallic
containers with respect to the second printer;

orienting each of the first group of flanged metallic containers
to align the second section in a predetermined orientation with respect
to the second printer; and

printing, with the second printer, a second image on the second
section of each of the first group of flanged metallic containers,

wherein the second printer is a digital printer.

19. The method of claim 18, further comprising:

removing a second group of the plurality of flanged metallic
containers from a pallet;

loading the second group of flanged metallic containers into the
second printer;

detecting a position of each of the second group of flanged metallic
containers with respect to the second printer;

orienting each of the second group of flanged metallic containers
to align the second section in a predetermined orientation with respect
to the second printer; and

printing, with the second printer, a third image on the second

section of each of the second group of flanged metallic containers.
20. The method of claim 18, wherein orienting the second section

with respect to the second printer comprises a sensor detecting the first

image on each of the first group of flanged metallic containers.
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