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57 ABSTRACT

A device for producing a coating on printed products from a
printing press is provided. The coating device can be actuated
digitally via printing image data thereby allowing the coating
motifto be designed in a variable manner The coating device
caninclude an inkjet printer in the form of an inkjet head array
or an inkjet head bar acting as a varnishing unit that operates
line-by-line on large-format printing material. The coating
device can also be integrated in a rotary press having a var-
nishing unit for coating a printing material that has been
processed in the printing press. The coating device can also be
integrated with a dryer. The printing material can be passed
under the outlet openings of the inkjet heads and the dryer can
be arranged directly after the inkjet printer in the transport
direction of the printing material in order to dry the liquid
coating material on the printing material after the application.

14 Claims, 6 Drawing Sheets
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Fig. 1: Inkjet print head configuration
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Fig. 2: Inkjet print head bar configuration
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Fig. 3: Inkjet coating unit configuration
for sheet-fed offset printing presses
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Fig. 5: Inkjet coating unit configuration
for sheet-fed coating presses
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Fig. 6: Inkjet coating unit configuration
for web-fed digital printing presses
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Fig. 7: Inkjet coating unit configuration
for sheet-fed digital printing presses
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Fig. 8: Inkjet coating by means of
variable amount metering
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Fig.11: Inkjet coating unit
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DEVICE FOR PRODUCING A COATING ON
PRINTED PRODUCTS FROM A PRINTING
PRESS

FIELD OF THE INVENTION

The invention generally relates to printing presses and,
more particularly to devices for producing a coating on
printed products from a printing press.

BACKGROUND OF THE INVENTION

Rotary printing presses including varnishing devices and
dryers that are arranged after the varnishing devices are
known from the prior art. The dryers dry the printing material
that has been varnished in the varnishing devices is dried, are
known from the prior art. Thus, for example, in sheet-fed
rotary offset presses, the sheets that have been printed in the
printing units are covered with a varnish layer in a varnishing
unit that is connected after or downstream of the printing
units. The sheets are subsequently guided past a known dryer
device in the form of an infrared, hot-air or UV dryer, in which
the varnished sheets are dried before being deposited on a
deliverer stack. The purpose of known varnishing units is
increasing the rubbing resistance and the gloss of printed
products or preventing ink from being deposited in the stack
in the event of a very thin application of varnish. The varnish-
ing is usually performed in the final printing units.

A free inking unit can be the simplest way to varnish
printed products. In such a case, as is known, a special heat-
set ink is used that can be processed like a normal heat-set ink.
The special heat-set ink is transferred onto the surface of the
paper wet-on-wet together with the printing ink and then
dried in heat-set dryers. Special varnishing units are also
available to meet the ever-increasing quality requirements
associated with web-fed offset printing. The special varnish-
ing units are positioned between the final printing unit and the
heat-set dryer. Varnishing operations can be performed with
aqueous emulsion varnishes. Most emulsion varnishes are
dried through physical evaporation of the water. However, in
web-fed offset printing, a special UV drying system (UV
radiant heater) can be used that is capable of performing not
only the drying of the printing ink, but also partial UV var-
nishing. Special UV varnishes that are applied to 100% poly-
merizable binder constituents are used.

Inkjet technology is in widespread use in both home PC
printers as well as industrial applications such as digital proof
systems that use the data of an ESP system directly with
digital printers. For the home and office, a wide variety of
printer manufacturers are known that are capable of produc-
ing relatively high-quality (generally >1200 dpi), multi-color
prints. Such printers are usually designed for personal use. In
other words, the printers are actuated by a PC and can be used
with a variety of printing materials. The disadvantages of
home and office printers generally include slow printing
speeds (low number of printed copies per unit time) and the
relatively high cost of the printing inks. As will be appreci-
ated, home/office inkjet printers are not suitable for industrial
applications.

Inkjet printing systems for industrial printing applications
are also known. For example, inkjet systems can be used to
produce proofs, to set images on printing plates or printing
forms. Inkjet systems can also be used for digitally printing
small special runs (for example, printing structural shapes)
and special formats (for example, large-format posters or
textiles). In a similar manner to home/office inkjet printing
applications, industrial applications predominantly use inkjet
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2

printing systems for very small print runs and that the costs
for printing inks are very high. As compared to conventional
printing methods such as offset and gravure, inkjet printing is
not economical for printing large runs, as inkjet printing is
very slow at high print resolutions (>1200 dpi). At low print
resolutions (<300 dpi), inkjet printing is capable of providing
arelatively high number of printed copies per unit time, but at
the expense of satisfactory print quality.

Up to now, coating, varnishing or finishing of convention-
ally printed products (for example, offset or gravure printed
products) or of digitally printed products (for example, photo-
electric printing) has been performed using conventional
coating, varnishing or finishing methods, as has been
described above. These can be methods for flexographic
printing, gravure printing or offset printing. Additionally,
there are coating methods that are performed by means of
lamination (for example, adhesive bonding of films or other
carrier materials). These methods are likewise used predomi-
nantly for finishing and to protect the surface of the printed
products.

As also discussed above, water-based varnishes and UV
varnishes are mainly used when varnishing printed products.
The varnishing procedures can be performed over the entire
area oronly on sub-areas. In such a case, conventional coating
methods are particularly suitable for large print runs and high
quality requirements.

BRIEF SUMMARY OF THE INVENTION

In view of the foregoing, an object of the invention is
providing a device for producing a coating on printed prod-
ucts from a printing press that advantageously can be actuated
digitally via so-called printing image data thus allowing the
coating motif to be designed in a variable manner.

Inkjet printing is a printing technology that is categorized
as a non-impact printer. This is understood to mean a contact-
less printing method, in which a minuscule amount of ink is
fired onto the printing material from one or more extremely
small nozzles in an electronically controlled manner (as is
described, for example, in DE 27 04 514 C2). The inkjet
printing techniques are subdivided into “continuous jet” and
“drop on demand” techniques. The advantage of contact-less
printing methods is that if required it is possible to omit
upstream drying methods, thereby saving energy and material
costs.

Furthermore, as has already been mentioned, the inkjet
printing method can be actuated digitally via what is known
as printing image data. Thus, it is possible to design the
printed image or the coating motif in a variable manner. In
conventional coating methods (for example, flexographic
printing, gravure printing or laminating methods), the coating
motif is predefined in a fixed manner and can not be varied.
Once a motif has been defined, it cannot be changed from
what is known as a master form. These conventional master
forms are usually very expensive and defined only for a spe-
cific printing or coating application. The use of conventional
master forms is often not economical for small job sizes or
printing or coating jobs that change frequently, as the one-off
costs for the forms are very high with regard to the small job
size.

Smaller and special print runs (for example, personalized
or individualized print runs) are characteristic of digital print-
ing. In the majority of such digital printing applications have
a print-run range of between 10 and 500 copies. A further
characteristic of digital printing is short production times. In
particular, the time for processing printed products is greatly
reduced as compared with conventional printing processes.
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The long manufacturing times associated with conventional
coating forms cannot be justified for digital printing applica-
tions.

The inkjet coating method of the present invention is thus
specifically suitable for every type of digital printing and for
every printing method. More specifically, the present inven-
tion can be used advantageously both in every rotary press
and in digital, image data-oriented printing presses, in par-
ticular inkjet printing presses.

The inkjet printing method does not require a master form
in order to perform printing or coating. The inkjet nozzles can
be actuated variably by means of digital data, with the result
that a coating motif can be changed flexibly and on demand.
With the inkjet printing method, the printing or coating motifs
can be changed by changing any forms “online”, that is to say
through direct interaction with a control unit without any time
loss. No costs are incurred for the manufacture and the
exchange of forms for printing or for coating.

Further advantages of using the inkjet printing method for
printing or coating are achieved through the ability of the
inkjet to distribute the amount of liquid coating material (for
example, varnish) variably. In addition to a variable, motif-
based distribution on the substrates that are to be coated, it is
also possible to vary the amount of coating material distrib-
uted by means of the inkjet and digital image data. This
additional property enables the production of what are known
as layer profiles having different coating thicknesses. For
example, coatings can be differentiated according to text,
images and backgrounds not only by the motif, but they can
also be differentiated in profile. This also extends the useful-
ness of inkjet coating processes to the impression and aes-
thetics of printed products, in addition to the actual functions
(surface protection and gloss).

Special inks (for example, luminescent inks) or functional
materials (for example, electronic polymer materials for elec-
trical conduction functions) can be transferred by the inkjet
coating method of the present invention, in addition to var-
nishes with a protective action (for example, abrasion protec-
tion) and finishing action (for example, gloss). Such special
inks or materials can be applied by means of an inkjet over the
whole area or advantageously only partially (for example,
text, codes, symbols) in accordance with their function. The
special inks or functional materials can be used, for example,
for labeling products in the security or packaging sectors by
coating the products themselves or by coating labels. For
example, invisible inks can be printed that are visible only
under UV light thereby fulfilling a security function. Conduc-
tive elements that can serve for registration functions can be
transferred by the application of electronic polymer materi-
als.

The inkjet printing or coating unit for coating printed prod-
ucts can be integrated into existing printing presses or into
newly designed printing presses. The inkjet printing or coat-
ing unit can be used with both sheet-fed printing presses and
web-fed printing presses. The use of the inkjet method for
coating printed products is not dependent on the printing
methods used to manufacture the printed products which are
to be coated. It is possible to coat both printed products that
are manufactured by means of conventional printing methods
(for example, offset, flexographic or gravure printing) and
products which are manufactured by means of digital printing
(for example, photoelectric printing, xerography).
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4
BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a schematic view of an exemplary coating unit
according to the present invention including an inkjet head
array.

FIG. 2 is a schematic view of an exemplary coating unit
according to the present invention including an inkjet print
head bar.

FIG. 3 is a schematic view of a coating unit according to the
present invention incorporated into a sheet-fed offset printing
press.

FIG. 4 is a schematic view of a coating unit according to the
present invention incorporated into a web-fed printing press.

FIG. 5 is a schematic view of a coating unit according to the
present invention incorporated into a sheet-fed coating press.

FIG. 6 is a schematic view of a coating unit according to the
present invention incorporated into a web-fed digital printing
press.

FIG. 7 is a schematic view of a coating unit according to the
present invention incorporated into a sheet-fed digital print-
ing press.

FIG. 8 is a schematic view illustrating an inkjet coating
applied by a coating unit according to the present invention
with a variable amount of metering.

FIG. 9 is a schematic view illustrating an inkjet coating
applied by a coating unit according to the present invention
with a layer profile on the printed material.

FIG. 10 is a schematic view illustrating an inkjet coating
applied by a coating unit according to the present invention
with variable layer profiles on the printed material.

FIG. 11 is a schematic view of a coating unit according to
the present invention wherein the coating unit is incorporated
with a drying unit.

DETAILED DESCRIPTION OF THE INVENTION

Referring now to the drawings, an inkjet coating unit
according to the invention can be arranged in the form of an
inkjet head array (a multiple head arrangement) such as
shown in FIG. 1 or an inkjet head bar such as shown in FIG.
2. The inkjet head array or the inkjet head bar should be
arranged to ensure the complete coverage of the printed prod-
uct which is to be coated. Thus, it should be possible to coat
the entire area of the printed product. The printed product
which is to be coated is passed under the outlet openings of
the inkjet heads in the arranged configuration. As a result, the
printed product is able to receive and be coated by the liquid
coating material (for example, varnish).

In a preferred embodiment, the inkjet coating unit can
comprise a combination of the inkjet head arrays or the inkjet
head bar and a drying unit that dries the liquid coating mate-
rial (for example, UV varnish) on the printed product after it
is applied(see, e.g., FIG. 11). As will be appreciated by those
skilled in the art, the drying unit can be omitted if special
varnishes are used that do not have to be dried. However, in a
typical case, the drying process is intended to enable the
further processing of the coated printed products. The drying
unit can be a UV dryer if, for example, UV varnish is used as
coating material. The drying unit should be adapted to the
particular coating material being used or be suitable for dry-
ing the liquid material. For example, hot-air or infrared dryers
are suitable for the use of aqueous materials.

The inkjet coating unit of the present invention can be
integrated into a variety of different printing machines. For
example, the inkjet coating unit of the present invention can
be integrated into sheet-fed offset printing presses. In such a
case, the inkjet coating unit can be arranged at the sheet
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delivery end of the sheet-fed printing press as shown in FIG.
3. The inkjet coating unit of the present invention also can be
integrated into web-fed offset printing presses. In particular,
the coating unit can be arranged at the web delivery end of the
web-fed printing press as shown in FIG. 4.

In addition, the inkjet coating unit can be integrated into
sheet-fed coating presses. For example, the coating unit can
be arranged at the sheet delivery end of the sheet-fed printing
press as shown in FIG. 5.

The inkjet coating unit can be limited to applications
involving the coating of printed products. The inkjet coating
unit of the present invention also can be integrated into web-
fed digital printing presses. In such a case, the coating unit can
be arranged at the web delivery end of the web-fed digital
printing press as shown in FIG. 6. Additionally, the inkjet
coating unit can be integrated into sheet-fed digital printing
presses. In such a case, the coating unit should be arranged at
the sheet delivery at the end of the sheet-fed digital printing
press as shown in FIG. 7.

The inkjet heads of the inkjet coating unit of the present
invention can be actuated via a control unit (for example, an
image data computer) by means of digital image data. The
distribution of the coating material (for example, varnish) can
be varied both in terms of the area (for example, image motifs,
text or backgrounds) as shown in FIG. 10 and in terms of the
layer profile (for example, the varnish film thickness or layer
thickness of the medium).

Moreover, it is possible to modify the droplet characteris-
tics of the inkjet heads of the coating unit of the present
invention. The coating result can be both complete area cov-
erage having the greatest layer thickness and the absence of
any coating (for example, no varnish application or spot coat-
ing). The distribution of the coating medium (for example,
varnish) can be varied in an infinitely adjustable manner as
desired in terms of the area and layer profile as illustrated in
FIGS. 8 and 9.

All references, including publications, patent applications,
and patents, cited herein are hereby incorporated by reference
to the same extent as if each reference were individually and
specifically indicated to be incorporated by reference and
were set forth in its entirety herein.

The use of the terms “a” and “an” and “the” and similar
referents in the context of describing the invention (especially
in the context of the following claims) are to be construed to
cover both the singular and the plural, unless otherwise indi-
cated herein or clearly contradicted by context. The terms
“comprising,” “having,” “including,” and “containing” are to
be construed as open-ended terms (i.e., meaning “including,
but not limited to,”) unless otherwise noted. Recitation of
ranges of values herein are merely intended to serve as a
shorthand method of referring individually to each separate
value falling within the range, unless otherwise indicated
herein, and each separate value is incorporated into the speci-
fication as if it were individually recited herein. All methods
described herein can be performed in any suitable order
unless otherwise indicated herein or otherwise clearly con-
tradicted by context. The use of any and all examples, or
exemplary language (e.g., “such as”) provided herein, is
intended merely to better illuminate the invention and does
not pose a limitation on the scope of the invention unless
otherwise claimed. No language in the specification should be
construed as indicating any non-claimed element as essential
to the practice of the invention.

Preferred embodiments of this invention are described
herein, including the best mode known to the inventors for
carrying out the invention. Variations of those preferred
embodiments may become apparent to those of ordinary skill
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6

in the art upon reading the foregoing description. The inven-
tors expect skilled artisans to employ such variations as
appropriate, and the inventors intend for the invention to be
practiced otherwise than as specifically described herein.
Accordingly, this invention includes all modifications and
equivalents of the subject matter recited in the claims
appended hereto as permitted by applicable law. Moreover,
any combination of the above-described elements in all pos-
sible variations thereof is encompassed by the invention
unless otherwise indicated herein or otherwise clearly con-
tradicted by context.

What is claimed is:

1. A device for producing a coating on a printed material
that has been printed in a printing press, the coating device
comprising a separate inkjet printer for discharging a coating
material on the printed material, the inkjet printer comprising
anarray of inkjet heads, the inkjet printer including a plurality
of inkjet outlet openings arranged to act in a line-by-line
manner on the printed material which is passed under the
inkjet outlet openings, and a control unit for actuating dis-
charge of coating material through the inkjet outlet openings
of the inkjet printer using digital image data such that distri-
bution of the coating material on the printed material is vari-
able in terms of a surface area of the printed material and in
terms of a layer profile and wherein the droplet characteristics
of the coating material discharged through the inkjet outlet
openings is variable by the control unit such that the coating
material applied on the printed material is variable between
complete area coverage on the printed material and the
absence of any coating material.

2. The coating device according to claim 1, further includ-
ing a dryer arranged directly after the inkjet printer in a
transport direction of the printed material for drying the coat-
ing material on the printed material after the coating material
is applied by the inkjet printer.

3. The coating device according to claim 2, wherein the
inkjet printer is adapted to apply a UV varnish as the coating
material and the dryer is a UV dryer.

4. The coating device according to claim 2, wherein the
inkjet printer is adapted to apply an aqueous material as the
coating material and the dryer is a hot-air dryer.

5. The coating device according to claim 1, wherein the
printing press is a rotary press.

6. The coating device according to claim 1, wherein the
printing press is a digital, image data-oriented printing press.

7. The coating device according to claim 2, wherein the
inkjet printer is adapted to apply an aqueous material as the
coating material and the dryer is an infrared dryer.

8. A device for producing a coating on a printed material
that has been printed in a printing press, the coating device
comprising a separate inkjet printer for discharging a coating
material on the printed material, the inkjet printer comprising
an inkjet bar, the inkjet printer including a plurality of inkjet
outlet openings arranged to actin a line-by-line manner on the
printed material which is passed under the inkjet outlet open-
ings, and a control unit for actuating discharge of coating
material through the inkjet outlet openings of the inkjet
printer using digital image data such that distribution of the
coating material on the printed material is variable in terms of
a surface area of the printed material and in terms of a layer
profile and wherein the droplet characteristics of the coating
material discharged through the inkjet outlet openings is vari-
able by the control unit such that the coating material applied
on the printed material is variable between complete area
coverage on the printed material and the absence of any
coating material.
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9. The coating device according to claim 8, further includ-
ing a dryer arranged directly after the inkjet printer in a
transport direction of the printed material for drying the coat-
ing material on the printed material after the coating material
is applied by the inkjet printer.

10. The coating device according to claim 9, wherein the
inkjet printer is adapted to apply a UV varnish as the coating
material and the dryer is a UV dryer.

11. The coating device according to claim 9, wherein the
inkjet printer is adapted to apply an aqueous material as the
coating material and the dryer is a hot-air dryer.
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12. The coating device according to claim 8, wherein the
printing press is a rotary press.

13. The coating device according to claim 8, wherein the
printing press is a digital, image data-oriented printing press.

14. The coating device according to claim 9, wherein the
inkjet printer is adapted to apply an aqueous material as the
coating material and the dryer is an infrared dryer.





