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can bodies (2) to a printing zone (3), a blanket wheel (4) comprising a plurality of blanket segments (6) and, affixed to each blanket
segment, a blanket (7) having a printing surtace, the blanket wheel being configured to bring blanket printing surfaces into contact
with can bodies within said printing zone, and a plurality of ink stations (5) each comprising a printing plate (31) configured to con-
tact the printing surfaces of passing blankets in order to impart an ink image to the printing surfaces, such that a composite ink image
is formed on each blanket printing surface and is printed onto a can body upon contact of the blanket printing surface and the can
body within the printing zone. The apparatus is configured such that at least one of the blankets has a surtace height variation across
its printing surface representing a secondary image to be transferred to can bodies with which the blanket comes into contact. A
drive mechanism (32) is provided for causing the printing plates to rotate and a drive mechanism controller for varying the rotational
speed of the printing plates to synchronise the positions of the printing plates with blankets onto which ink images are to be trans -
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CONTAINER

Technical Field

[0001] The present invention relates to a can decorator apparatus and method.

Background Art

[0002] Metal cans such as steel and aluminium beverage cans are commonly
manufactured in two pieces. A first part comprises a generally cylindrical
container body with integral base, formed from a circular metal disk using a
drawing and ironing process. A second part comprises an end having a tab or
ring-pull formed therein. The can is filled, e.g. with beverage, and the end
subsequently fixed to the body using a seaming process.

[0003] Can decorators are known in the art for applying decoration to the external
surface of a can body. A typical decorator is used to apply decoration to the
can body prior to filling of the can body and prior to seaming of the end. The
prior art can decorator is a relatively complex apparatus, but is illustrated
schematically in Figure 1. On the left hand side of the illustration there is shown
a can body conveying mechanism comprising a set of mandrels rotating about
a common axis. Unprinted or “blank” can bodies are loaded onto the mandrels.
These are then rotated into a printing zone where the can bodies are brought
into contact, i.e. rolled across, pre-inked blankets mounted on a blanket wheel
via respecting blanket segments. Figure 1 illustrates a blanket wheel
comprising eight blankets.

[0004] Figure 1 also illustrates six ink stations, each comprising an ink reservoir, a
printing plate (typically having an image embossed thereon), and a delivery
mechanism for ensuring even application of ink from the reservoir to the
printing plate. Each blanket passes through the ink stations in sequence such
that a blanket leaving the final ink station has a composite (in this case, six
colour) ink image formed on a printing surface thereof. This composite image is
transferred to a can body in the printing zone. Figure 2 further illustrates a 6
colour printing process, where the first five ink stations apply letters of the word
“PRINT” in sequence in different colours. The final ink station (applying red ink)
applies a background colour to the blanket. It will be appreciated that the word
is formed in reverse on the blanket so that it appears correctly when transferred
from the blanket printing surface to a can body.
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[0005] In some production lines, can bodies may be pre-coated with a basecoat. This
may be a white basecoat that is dried prior to the can bodies entering the can
decorator (Figure 1). The decorator then applies the colour decoration to the
can body on top of the basecoat. In some cases, the basecoat may be a
transparent basecoat.

[0006] The most common can decorators print different colours (i.e. corresponding to
different ink stations) in non-overlapping areas of the can body. However, it is
possible to print colours one on top of the other, i.e. different ink stations
overprint different colours on the blankets. This is referred to as “wet-on-wet’
printing.

[0007] Can decorators are described in more detail WO 2012/148576 and
US 3,766,851.

[0008] Existing can decorators are extremely efficient at producing cans conforming to
a common design. Several thousand cans per minute (e.g. 2400) can be
produced by a single decorator. Even higher production rates can be achieved
using so-called dual decorators which effectively use a pair of decorators
aligned in parallel.

[0009] Beverage and other canning companies are extremely keen to introduce some
degree of design differentiation between cans produced on single production
line, i.e. using a single decorator, without having to interrupt production, e.g. to
change printing plates. In particular, companies are keen to produce individual
pallets including a mix of can designs. Although the required design
differentiation may be relatively minor (in the context of the overall can design),
e.g. designs may be differentiated by the printing of specific words at a certain
position, it has proven extremely difficult to achieve this in a commercial
production line.

[0009A] Any discussion of documents, acts, materials, devices, articles or the like
which has been included in the present specification is not to be taken as an
admission that any or all of these matters form part of the prior art base or were
common general knowledge in the field relevant to the present disclosure as it
existed before the priority date of each of the appended claims.

Summary of Invention

[0009B] Throughout this specification the word "comprise", or variations such as
"comprises" or "comprising", will be understood to imply the inclusion of a
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stated element, integer or step, or group of elements, integers or steps, but not
the exclusion of any other element, integer or step, or group of elements,
integers or steps.

[0009C] According to a first aspect, the present invention provides an apparatus

[0010]

comprising:

a can body conveying mechanism for conveying can bodies to a printing zone;
a blanket wheel comprising a plurality of blanket segments and, affixed to each
blanket segment, a blanket having a printing surface, the blanket wheel being
configured to bring blanket printing surfaces into contact with can bodies within
said printing zone;

and a plurality of ink stations each comprising a printing plate configured to
contact the printing surfaces of passing blankets in order to impart a primary
ink image to the printing surfaces, such that a composite ink image is formed
on each blanket printing surface and is printed onto a can body upon contact of
the blanket printing surface and the can body within the printing zone,

wherein, each blanket comprises a secondary image within a surrounding area
of lower or reduced height allowing the secondary image to be printed on a can
body as a positive image, and wherein the printing plates are configured such
that said surrounding area lies wholly within a region of the primary ink image
that is unprinted onto the blanket.

According to a further aspect of the present invention there is provided an
apparatus for decorating a can body and comprising: a can body conveying
mechanism for conveying can bodies to a printing zone; a blanket wheel
comprising a plurality of blanket segments and, affixed to each blanket
segment, a blanket having a printing surface, the blanket wheel being
configured to bring blanket printing surfaces into contact with can bodies within
said printing zone; and a plurality of ink stations each comprising a printing
plate configured to contact the printing surfaces of passing blankets in order to
impart an ink image to the printing surfaces, such that a composite ink image is
formed on each blanket printing surface and is printed onto a can body upon
contact of the blanket printing surface and the can body within the printing
zone, wherein at least one of said ink stations comprises a plurality of printing
plates configured such that different printing plates contact printing surfaces of
successive different blankets, the apparatus further comprising a drive
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mechanism for causing the printing plates to rotate and a drive mechanism
controller for varying the rotational speed of the printing plates to synchronise
the positions of the printing plates with blankets onto which ink images are to
be transferred.

[0011] According to a further aspect of the invention the apparatus comprises a can
body conveying mechanism for conveying can bodies to a printing zone, a
blanket wheel comprising a plurality of blanket segments and, affixed to each
blanket segment, a blanket having a printing surface, the blanket wheel being
configured to bring blanket printing surfaces into contact with can bodies within
said printing zone, and a plurality of ink stations each comprising a printing
plate configured to contact the printing surfaces of passing blankets in order to
impart an ink image to the printing surfaces, such that a composite ink image is
formed on each blanket printing surface and is printed onto a can body upon
contact of the blanket printing surface and the can body within the printing
zone.

[0012] The apparatus is configured such that at least one of the blankets has a surface
height variation across its printing surface representing a secondary image to
be transferred to can bodies with which the blanket comes into contact.

[0013] The apparatus further comprises an alignment device such as a jig which is
removably attachable to a support or to a blanket segment of the plurality of
blanket segments, the jig further comprising an alignment
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[0014]

[0015]

[0016]

[0017]

[0018]

[0019]

[0020]

surface against which a blanket can be positioned in order to allow the
blankets and blanket segments to be correctly aligned such that, for each
blanket printing surface, a composite ink image is correctly aligned with a
secondary image.

The alignment surface of the jig may be “single edge” such that the blanket
is supported at its trailing edge and a machine side of the blanket
segment, flush fit to the trailing edge and with its lateral position
determined by a profiled bar of the jig.

Alternatively, the jig may be “double edge” such that the blanket is
supported at its trailing edge and the machine side of the segment, flush fit
to both edges.

In yet another embodiment, the jig may have "zero edge" and the blanket
is supported away from its trailing edge and the machine side of the
segment, with both timing and lateral position of the blanket being
determined by profiled “bars/stops” of the jig.

The alignment device may, instead of a mechanical device such as a jig,
comprise features such as between 1 and 4 scribe lines on the blanket
segment to indicate correct blanket position. Depending on the position
needed, the number of scribe lines is chosen as a minimum of one and a
maximum of four.

In this embodiment, scribe lines may be provided on both the blanket and
the blanket segment so as to indicate the correct position. Ideally, the
blanket marks should fall outside the printable areas so as not to interfere
with the design.

The alignment device may comprise location pins in low relief, with
reciprocating punch holes in an adhesive and webbing layer of the blanket.
The punch holes should not be through top layers of the blanket so that
the pins are not proud and the blanket sits flat. The pins and punch holes
preferably sit in advance of the point at which a can first contacts the
blanket on the leading edge of the can.

A final form of alignment device may comprise a non-contact alignment
device. One of these is a rapidly oscillating beam known as a “laser

curtain” in one or two directions at 90° to each other to indicate correct
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[0021]

[0022]

[0023]

positioning. The beam is ideally a laser which would be “invisible” in that it
is without any form of atmospheric scatter, but would produce an indicator
line(s) on the segment surface. The advantage of the laser curtain is that it
avoids the need for tools and/or marking/damage to the blanket segment.
A second non-contact alignment device uses a magnetic zone or fields to
attach and/or locate the blanket correctly. A third non-contact alignment
device comprises removable blanket segments with blankets pre-fitted and
precision aligned off-machine. Alignment “aid” is then developed to allow
the segment to be re-fitted accurately. A very robust and well-engineered
quick-release mechanism is required for this alignment device in order to
make changed up to twelve of these assemblies viable. It is believed the
changeover would only require change of a part of the segment, for
example a top surface.

A typical embodiment of the invention will implement the blanket segments
and respective blankets as discrete blanket segments and blankets, e.g.
with spaces between adjacent blanket segments and blankets. However,
an alternative embodiment may implement one or both of these
components as sectors of a continuous component. For example, the
blankets may each comprise a section of a continuous blanket belt that is
secured around the periphery of the blanket wheel, on top of the blanket
segments.

Other aspects of the invention are set out in the appended claims.

Brief Description of Drawings

[0024]

[0025]

[0026]

[0027]

[0028]

Figure 1 illustrates schematically a can decorator apparatus according to
the prior art;

Figure 2 illustrates schematically a process carried out using the
apparatus of Figure 1;

Figure 3 illustrates schematically an improved can decorating process
making use of a secondary image formed in the blanket printing surface;
Figure 4 illustrates schematically and in perspective view a blanket having
an etched or cut-away secondary image therein in order to allow printing of
a negative of the secondary image;

Figure 5 illustrates schematically an improved can decorating process
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[0029]

[0030]

[0031]

[0032]

[0033]

[0034]

[0035]

[0036]

[0037]

[0038]

making use of a secondary image formed in the blanket printing surface to
form a positive secondary image;

Figure 6 illustrates schematically and in perspective view a blanket having
an etched or cut-away secondary image therein in order to allow printing of
a positive of the secondary image, and Figure 6a illustrates schematically
a blanket and printing plate for forming a positive secondary image;

Figure 7 illustrates schematically a can decorated using the blanket of
Figure 5;

Figure 8 illustrates schematically a blanket segment and an attached
blanket segment, the blanket segment being provided with alignment
markings.

Figure 9 illustrates schematically a modified can decorator apparatus
comprising a continuous blanket belt;

Figure 10 illustrates schematically a modified can decorator apparatus
introducing a blanket force application feature;

Figure 11 illustrates schematically a blanket for use with the apparatus of
Figure 10;

Figure 12 illustrates a dynamically variable printing plate for use with a can
decorator;

Figure 13 illustrates schematically a can decorator including a multiple
printing plate ink station with variable speed;

Figure 14 illustrates schematically a can decorator including a modified ink
station with stencil band; and

Figure 15 illustrates schematically a can decorator with ink removal

station.

Mode(s) for Carrying Out the Invention

[0039]

A can decorator apparatus has been described in general terms with
reference to Figures 1 and 2. The decorator apparatus includes in
particular: a can body conveying mechanism 1 for delivering can bodies 2
in sequence to a printing zone 3; a blanket wheel 4; and a series of ink
stations 5. Other components of the can decorator apparatus will be
known to the skilled person and will not be described here. Rather,

reference should be made to prior art disclosures including for example
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[0040]

[0041]

[0042]

WO 2012/148576 and US 3,766,851 .

Considering further the blanket wheel 4, this is configured to rotate around
a central axis and comprises a set of blanket segments 6 to each of which
is affixed a blanket 7. Blankets are usually flexible sheets removably
secured to blanket segments using an adhesive. Blankets may have a
laminar construction, e.g. a bottom webbing, an intermediate compressible
layer, and a top rubber or elastomeric layer (other layers including an
intermediate webbing may be provided). The upper surface of the rubber
or elastomeric layer forms a printing surface of the blanket. Due to wear,
blankets are periodically removed and replaced by production line
operators. Whilst Figure 1 illustrates a single line decorator, it will be
appreciated that dual line decorators are known and which are able to
simultaneously decorate two parallel lines of can bodies.

As has been noted above, a problem with existing can decorators is that it
is not possible to vary the decoration within a given line, at least not
without stopping the production line and, e.g. changing printing plates
within the ink stations 5. To address this problem, it is proposed here to
supplement the primary decorative design or image that is formed on the
printing surfaces of blankets 7 by the printing plates, with one or more
secondary images 8 formed by introducing variations in height across the
printing surfaces 9 of the blankets 7. This concept prevents the adhesion
of ink to those areas of the printing surfaces having a reduced height
and/or prevents ink being printed onto the can body (due to non-contact).
This secondary image 8 may vary between blankets on the blanket wheel
4, allowing multiple different decorative designs to be printed on different
can bodies within the same line. Referring to the decorator of Figure 1, this
includes eight blanket segments 6 allowing the use of up to eight different
blankets 7 to produce eight different designs within the same production
line.

Figure 3 illustrates a modification made to the prior art decoration process
and apparatus of Figures 1 and 2. Whilst the ink stations 5 and associated
printing plates produce the same multi-colour composite image (the

primary image) on the passing blankets (“PRINT” with a red background),
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[0043]

[0044]

[0045]

the blanket illustrated has the (reversed) text “IMAGE” ( the secondary
image) cut or etched into its printing surface 9. Red ink will not adhere to
this cut or etched region. [NB. Modification of the form rollers within the ink
stations may be required to smooth out or remove any ink that remains on
the printing plates due to non-adhesion to the blanket printing surface, but
the form of such modification will be readily apparent to the skilled person.]
When the blanket 7 is brought into contact with a can body 2 within the
printing zone 3, the primary image (i.e. “PRINT” with a red background)
will be printed onto the can body 2. However, red ink will not be printed
onto the body where the cut out or etched secondary image resides,
causing the image “IMAGE” to appear on the can as an unprinted region,
i.e. as a negative.

Figure 4 illustrates a perspective view of the blanket 7 with the cut away or
etched area ("IMAGE”). The text may be formed by removing or etching
completely through the blanket, or by removing or etching (at least
part-way) through one or more upper layers. The blanket 7 may also be
formed by cutting through a single thin layer, and adhering this layer to a
blanket backing. Such a configuration may even allow the backing to
remain attached to a blanket segment for a prolonged period, with only the
top layer being removed and attached more frequently.

Figure 5 illustrates an alternative process making use of the blanket
illustrated in Figure 6. This allows the secondary image (“IMAGE”) to be
printed onto the can body as a positive image, rather than appearing as a
negative. With reference to Figure 6, the height variation on the printing
surface is such as to leave the secondary image 8 sitting as an island
within a surrounding area 10 of lower or reduced height. This printing
surface configuration is such that ink adheres to the upper surface of the
secondary image, as well as to the general primary image area, but does
not adhere to those areas 10 immediately surrounding the secondary
image. Referring to Figure 5, a rectangular area 11 surrounding the
secondary image (“IMAGE”) on the can body remains unprinted.

Note that the blanket 7 shown in Figure 6 only has small area (the word

‘IMAGE”) that requires inking. Using a regular inking roller at an inking
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[0046]

[0047]

[0048]

station, the entire blanket 7 would have ink applied to it and this would be
transferred to the can. This is undesirable if only the positive image is
required. In order to address this, a system as shown in Figure 6a is
suggested. The secondary image 8 is the only area that requires inking.
An element 61 of a printing plate 62 is used as an ink delivery surface or
‘inking pad’. The raised element 61 picks up ink and only applies it to the
positive image 8 on the blanket rather than to the whole blanket. The
movement of the raised element 61 is timed and registered to correspond
to the raised elements in the blanket cut out. The raised element 61 is
sized so that it does not interfere with the blanket area outside the cut out.
A more attractive design may be achieved if the reduced height region lies
wholly within a region of the primary design that is unprinted. This is
illustrated in Figure 7, where the secondary image “IMAGE” appears in the
design within a general unprinted “swirl” 12 of the primary image.

It is noted that with prior art decorators, as the blankets have a larger
surface area than the can bodies, exact alignment of the blankets and the
blanket segments is not required. The ink stations are aligned such that
the composite image will appear on the blanket at the correct position
relative to the printing zone and the presented can bodies. However, the
introduction of a secondary image on the blanket 7 introduces a
requirement for precise alignment between the blankets 7 and the blanket
segments 6. If such alignment is not achieved, the secondary image 8 will
appear on the can body 2 in an incorrect position. Alignment features on
the blanket and the blanket segments should therefore be provided. These
features should allow both for longitudinal alignment of the blanket along
the length of the blanket segment and for correct angular alignment
around the blanket segment, i.e. to prevent “twisting” of the blanket. As
outlined above, alignment is further enhanced by the use of an alignment
device in addition to alignment features. One example of alignment device
is a jig, either with single edge, double edge or even zero edge.

There is illustrated in Figure 8 a blanket 7 aligned to a blanket segment 6
of the blanket wheel 4. The blanket segment 6 is provided with a set of

four alignment marks 14a-d corresponding to each of the corners of the
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[0050]

[0051]

[0052]

[0053]
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blanket 7. A line operator is responsible for attaching the blanket to the
blanket segment such that the four corners of the blanket are aligned with
respective alignment marks. Alternatively, or in addition, alignment
features may be provided on the printing surface or edges of the blanket.
As an alternative or additional arrangement, a jig 14e is shown. The jig
14e is a structure that may be temporarily placed on the blanket segment
6 by an operator. The jig 14e shown in Figure 8 is a simple arrangement
that an operator places against an end-surface of the blanket segment 6
when a new blanket 7 is being fitted. A first surface of the jig 14f abuts a
corresponding surface of the blanket segment 6. The operator can then
abut an edge of the blanket 7 against a second surface 14g of the jig14e.
This jig thus has a “double edge” which allows the blanket 6 to be
precisely aligned with respect to the blanket segment 7.

It will be appreciated that various different designs of jig may be used that
can be temporarily attached to the blanket segment in a variety of ways,
depending on features of the blanket segment. For example, if the blanket
segment has punch holes or openings in a layer of the blanket, then the
alignment device or jig can be provided with corresponding pins or lugs to
fit into those openings.

Once the blanket 7 has been accurately aligned on the blanket segment 6
using the alignment device or jig 14e, and affixed to the blanket segment
6, the jig 14e is removed and can be re-used for aligning further blankets
with further blanket segments.

Referring now to Figure 9, a modification to the above described can
decorator involves replacing the individual, discrete, blankets 7 with a
continuous blanket roll or belt 15. As well as being supported by the
blanket wheel 4, the blanket roll extends around three additional rollers 16,
17 and 18. These rollers may be free to rotate, or may be driven to assist
movement of the blanket roll around the blanket wheel and through the
printing zone 3. It will be appreciated that the length of the blanket roll can
be much greater than the circumference of the blanket wheel.

According to this embodiment, individual blankets 7 are defined as

successive sections or zones 19 of the blanket belt 15. Consistent with the
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embodiments described above however, secondary images are etched or
otherwise incorporated into the blankets 7, e.g. blankets could be attached
to an underlying support belt using an adhesive or could be formed
integrally with the belt. Given the length of the blanket belt 15, a relatively
large number of blankets will be defined by the belt. This number is
certainly higher then the number of different blankets provided for by the
decorator of Figure 1 (i.e. eight). A decorator making use of a continuous
blanket belt might, for example, enable one hundred and fifty different
secondary images to be produced on a single production line.

A number of alternatives and/or additions to the use of blanket printing
surface variations to enable the printing of multiple different secondary
images will now be described.

Blanket Force Variation

Figure 10 illustrates a first variation comprising an overall process and
mechanism similar to that described with reference to Figure 1. Whilst it is
envisaged that the blankets 7 will not have any variations across their
printing surfaces, i.e. these surfaces are smooth, that need not be the
case and, e.g. secondary images could be etched into the blanket
surfaces. A plurality of pistons or other force exerting means is
incorporated into each blanket segment. One exemplary piston
arrangement 20 is illustrated in Figure 10 within one of the blanket
segments 6.

The individual pistons 21 of the piston arrangement 20 are configured and
operated to exert a radially inward force on a blanket 7 as it passes
through the printing zone, i.e. during the can printing step and such that a
piston causes an attached region of the blanket to be pulled inward, away
from the printing zone. In an area where inward force is exerted on the
blanket, no ink will be transferred to the can surface (or possibly only a
“fuzzy” image will be printed if some minimal contact occurs). Assume for
example that ink is transferred to a blanket surface to define a set of six
characters on the blanket as illustrated in Figure 11. These characters
define a set of six alternative secondary images. The piston arrangement

for the corresponding blanket segment comprises an array of six pistons
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configured to sit behind respective characters. As the blanket enters the
printing zone, a given set of five pistons 21 are activated to pull the
corresponding areas of the blanket print surface out of contact with the
can. This will cause only one of the characters to be printed onto the can,
e.g. “A”. As the next blanket enters the print zone, a corresponding piston
arrangement has a second set of five of its pistons activated, causing
printing of only the second letter “B”. This is repeated in cyclical order so
that successive cans have a different one of the six characters printed
onto them. It will be appreciated that other areas of the blanket are
permanently raised with respect to the can surface to allow printing of the
same primary image onto all cans.

Variable Printing Plates

In the embodiment described with respect to Figures 1 to 8, each of the ink
stations 5 comprises a “plate cylinder” (not shown) having one or more
printing plates mounted on its surface. These plates have fixed images
formed (i.e. embossed or etched) on their surfaces. Changing a plate is a
relatively time consuming exercise and necessarily interrupts the
production line. In order to allow images to be changed during production,
or during only very short interruptions, dynamically configurable printing
plates may be introduced into one or more of the ink stations.

Consider for example a printing plate 25 comprising a relatively large
matrix of electrically driven and individually addressable pins 26, such as
is illustrated in Figure 12. [NB. Whilst the plate shown in Figure 12 is flat,
in practice the plate will be curved in order to wrap around the surface of
the plate cylinder.] Each pin 26 can be separately raised and lowered with
respect to the surface of the plate cylinder, allowing a pattern to be
dynamically “embossed” on the printing plate 25. In Figure 12, the plate is
shown embossed with the letter “E”. Of course, the raised pins must be
supported from beneath with sufficient strength to allow them to resist the
relatively high forces applied to the pins during printing onto passing
blankets. In a typical production process, the pins may be reconfigured, for
example, following each rotation of the blanket wheel. This approach may

require blankets having a harder surface than conventional blankets. Of
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course, such dynamically configurable printing plates 25 may be
introduced into one or more of the ink stations.

Multiple Printing Plate Ink Station with Variable Speed

As has been noted above, it is known in the prior art to provide two
different printing plates on an plate cylinder at a given ink station in order
to allow different images to be transferred to successive blankets. Of
course, to ensure that a given image is able to encompass the entire
surface of a can, the circumference of the plate cylinder must be at least
twice that of a conventional plate cylinder. Such larger plate cylinders
clearly require significant redesign of the can decorator. It becomes
increasingly difficult to accommodate more than two printing plates on a
single plate cylinder.

Figure 13 illustrates a possible solution to this problem and involves
incorporating into one of the ink stations a plate cylinder 30 of standard
dimensions (i.e. having a circumference equal to the blanket pitch)
adapted to accommodate multiple printing plates 31 (six in the illustrated
example identified as plates 1 to 6). It will no doubt be observed that, if the
plate cylinder 30 is completely free to rotate with the blanket wheel (as is
the case with the plate cylinders of the other ink stations), more than one
printing plate 31 will be caused to contact the same blanket. This is clearly
unacceptable, so in order to prevent it happening a variable speed drive
mechanism 32 is coupled to the plate cylinder 30. The mechanism is
controlled in order to cause the plate cylinder to be brought towards and
withdrawn from the blanket wheel depending upon the relative positions of
the printing plates and passing blankets.

Considering this operation in more detail, during printing the plate cylinder
30 rotates at its “normal” speed. When the trailing edge of a given printing
plate meets the blanket, the plate cylinder is withdrawn. Any remaining
trailing region of the blanket remains un-inked by this ink station. The drive
mechanism 32 then rotates the plate cylinder (now in the withdrawn
position) at a slightly higher speed in order to align the position of the next
printing plate with the next advancing blanket. The plate cylinder is then

slowed back to its normal operating speed and is moved towards the next
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blanket in order to bring printing plate 2 into contact with the next blanket.
[It will be appreciated that speeds and timings will vary slightly to
accommodate the times taken to move the print cylinder in and out and to
achieve acceleration and deceleration of the cylinder.]

[0062] An alternative to speeding up the plate cylinder in order to bring the next
printing plate into alignment with the next blanket is to slow down the plate
cylinder between ink transfer operations. It will be appreciated that,
between printing plates a gap exists, during which there is no contact
between the plates and the blankets. This allows the plate cylinder to be
slowed without any damage being caused to either the plates or the
blankets. The plate cylinder should be slowed down to such an extent that
by the time the next blanket is in position, the gap between the trailing
edge of the previous printing plate and the next plate has been closed.

[0063] Ink Transfer Through Stencil
Figure 14 illustrates yet another alternative apparatus and process for
printing multiple secondary image variants in a single can production line.
In this apparatus a stencil belt 40 is incorporated into one of the ink
stations. At an end closest to the blanket wheel the stencil belt travels
around a modified plate cylinder. At an end remote from the blanket wheel
the stencil belt travels around a second supporting roller (that may be free
to rotate or may be driven). The stencil belt travels around the supporting
rollers in a direction opposite to that of the rotating blanket wheel. Stencils
or otherwise embossed or etched patters are provided at spaced apart
intervals on an outer surface of the belt. It is this outer surface of the belt
that has ink applied to it by a series of inking rollers. The spacing of the
patterns is such that the patterns are presented in turn to successive
blankets passing through the ink station. The belt may be made
appropriately durable by forming the stencils or patterns on a metal
backing. It will be appreciated that it may be necessary to introduce
spaces into the belt between successive stencils in order to avoid
undesirable inking of the blanket. This is not necessary where embossed
patterns or printing plates are provided in place of stencils.

[0064] This approach of using an extended belt of patterns effectively increases
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the number of different patterns that can be printed within a single
production line. In contrast to the previously described “variable speed”
apparatus and process, the use of a continuous belt does not require any
speed variations.

Selective Ink Removal

Yet another alternative apparatus and process involves the use of a
mechanism to selectively remove ink from a blanket. This is illustrated in
Figure 15. It is assumed that one or more of the ink stations will, for
example, produce on each of the blankets a single colour across a
particular region. Other areas will be inked with the primary image to be
transferred to cans. The apparatus include an ink removal station 50 that
is configured to remove a variable pattern of ink from each of these
particular regions. The ink removal station 50 might, as illustrated,
comprise an effectively continuous (or at least very long) ribbon 51 onto a
lower surface of which are printed or otherwise formed adhesive patterns
52. Each adhesive pattern may be formed by printing or otherwise
applying adhesive onto the ribbon. A roller mechanism (not shown) is
incorporated into the ink removal station 50 to pull the ribbon through the
station, bringing the lower surface of the ribbon into contact with the
blankets as they pass through the ink removal station. Ink is removed from
the blankets where contact is made with the adhesive patterns. It will be
appreciated that a large variety of adhesive patterns can be “printed” along
the ribbon allowing an equally high number of different secondary images
to be printed onto cans passing through the can decorator.

It will be appreciated by the person of skill in the art that various
modifications may be made to the above described embodiment without

departing from the scope of the present invention.
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Claims:

Apparatus comprising:

a can body conveying mechanism for conveying can bodies to a printing zone;

a blanket wheel comprising a plurality of blanket segments and, affixed to each
blanket segment, a blanket having a printing surface, the blanket wheel being
configured to bring blanket printing surfaces into contact with can bodies within
said printing zone;

and a plurality of ink stations each comprising a printing plate configured to
contact the printing surfaces of passing blankets in order to impart a primary ink
image to the printing surfaces, such that a composite ink image is formed on each
blanket printing surface and is printed onto a can body upon contact of the blanket
printing surface and the can body within the printing zone,

wherein, each blanket comprises a secondary image within a surrounding area of
lower or reduced height allowing the secondary image to be printed on a can body
as a positive image, and wherein the printing plates are configured such that said
surrounding area lies wholly within a region of the primary ink image that is
unprinted onto the blanket.

2. An apparatus according to claim 1, wherein:

at least one of the blankets has a surface height variation across its printing
surface representing a secondary image to be transferred to can bodies with
which the blanket comes into contact;

said blankets or at least a layer of said blankets presenting the printing surface
are removably attached to respective blanket segments and each blanket and or
blanket segment is provided with alignment features in order to allow the blankets
and blanket segments to be correctly aligned such that, for each blanket printing
surface, a composite ink image is correctly aligned with a secondary image; and
said alignment features comprising printed or scored features on the printing
surface of a blanket.

An apparatus according to claim 2 further comprising an alignment device, the
alignment device being removably attachable to a blanket segment of the
plurality of blanket segments, the alignment device further comprising an



21 Jul 2017

2014220728

10.

17

alignment surface against which a blanket can be positioned in order to allow
the blankets and blanket segments to be correctly aligned such that, for each
blanket printing surface, a composite ink image is correctly aligned with a
secondary image.

An apparatus according to claim 3, wherein said alignment surface is single
edged such that the blanket is supported at its trailing edge and a machine side
of the blanket segment, flush fit to the trailing edge and with its lateral position
determined by a profiled bar of the alignment device.

An apparatus according to claim 3, wherein said alignment surface is double
edged such that the blanket is supported at its trailing edge and the machine
side of the segment, flush fit to both edges.

An apparatus according to claim 3, wherein said alignment device is "zero
edge" and the blanket is supported away from its trailing edge and the machine
side of the segment, with both timing and lateral position of the blanket being

determined by profiled “bars/stops” of the alignment device.

An apparatus according to claim 3, wherein said alignment device comprises
scribe lines provided on both the blanket and the blanket segment so as to
indicate the correct position.

An apparatus according to claim 3, wherein said alignment device comprises
location pins in low relief, with corresponding punch holes in an adhesive and
webbing layer of the blanket

An apparatus according to claim 3, wherein said alignment device comprises a

non-contact alignment device.

An apparatus according to claim 1, wherein the blankets each comprise a
section of a continuous blanket belt that is secured around the periphery of the
blanket wheel, on top of the blanket segments.
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11. A method of operating the apparatus of any one of the preceding claims and
comprising applying ink to the printing plates and imparting the primary ink images to
the blanket printing surfaces and ink to the secondary image, such that, for each
blanket, said surrounding area lies wholly within an unprinted region of the primary

ink image.
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