EP 3 292 442 B1

(19)

(12)

(45)

(21)

(22)

Europdisches
Patentamt

European

Patent Office

Office européen
des brevets

(11) EP 3 292 442 B1

EUROPEAN PATENT SPECIFICATION

Date of publication and mention
of the grant of the patent:
04.09.2019 Bulletin 2019/36
Application number: 16745193.9

Date of filing: 05.05.2016

(51)

(86)

(87)

Int Cl.:

GO03G 15/00 (2006.01) B41M 7/00 (2006.01)

International application number:
PCT/IT2016/000117

International publication number:

WO 2016/178259 (10.11.2016 Gazette 2016/45)

(54)

APPARATUS FOR DECORATING AN ARTICLE WITH A COLORED DECORATION OR IMAGE OF
CERAMIC TONER PRINTED WITH A DIGITAL COLOR PRINTER AND CORRESPONDING

PROCESS AND ARTICLE THUS DECORATED

VORRICHTUNG ZUM DEKORIEREN EINES ARTIKELS MIT EINER FARBIGEN DEKORATION
ODER EINEM BILD AUS EINEM KERAMISCHEN TONER GEDRUCKT MIT EINEM DIGITALEN
FARBDRUCKER UND ENTSPRECHENDES VERFAHREN UND DAMIT VERZIERTER ARTIKEL

APPAREILPERMETTANT DE DECORER UNARTICLE D’'UNE IMAGE OU DECORATION COLOREE
DE TONER CERAMIQUE IMPRIMEE AVEC UNE IMPRIMANTE COULEUR NUMERIQUE, ET
PROCEDE CORRESPONDANT ET ARTICLE AINSI DECORE

(84)

(30)

(43)

(73)

Designated Contracting States:
AL AT BEBG CH CY CZDE DK EE ES FIFRGB
GRHRHUIEISITLILTLULVMC MKMT NL NO
PL PT RO RS SE SI SK SM TR

Priority: 06.05.2015 IT BI120150002

Date of publication of application:
14.03.2018 Bulletin 2018/11

Proprietors:

Baltea D.C. Srl

10040 Leini (TO) (IT)
Carbone, Vincenzo
10154 Torino (IT)

Marta, Maurizio

10010 Banchette (TO) (IT)

(72)

(56)

Inventors:

CARBONE, Vincenzo
1-10154 Torino (IT)
MARTA, Maurizio

1-10100 Banchette (TO) (IT)

References cited:

EP-A1-2546 218 US-A1-2015 072 280

Note: Within nine months of the publication of the mention of the grant of the European patent in the European Patent
Bulletin, any person may give notice to the European Patent Office of opposition to that patent, in accordance with the
Implementing Regulations. Notice of opposition shall not be deemed to have been filed until the opposition fee has been
paid. (Art. 99(1) European Patent Convention).

Printed by Jouve, 75001 PARIS (FR)



1 EP 3 292 442 B1 2

Description

Technical field of the invention

[0001] The presentinvention relates in general to the
field of decoration of articles, and more particularly re-
lates to a new and useful apparatus for the decoration of
a ceramic article with a colored decoration of ceramic
toner, wherein the apparatus comprises a digital color
printer which is used to print on a printing support sheet,
by means of a plurality of colored ceramic toners, i.e.
toners containing colored ceramic pigments, the deco-
ration or image to be applied and fixed on the article, so
as to decorate it.

[0002] The present invention also relates to a corre-
sponding process for decorating an article of ceramic ma-
terial with an image, formed by a colored ceramic toner,
which image is preliminarily printed, by means of a digital
color printer, on a printing support sheet, and then is ap-
plied on the article in order to decorate it, and to a dec-
orated article obtained with this process.

Background of the invention and state of the art

[0003] Itis knownfromalongtimein the artto decorate
a ceramic article by a process which includes initially a
phase of printing, with digital modes and techniques, a
colored image, formed by ceramic toner, on a suitable
support sheet, for example via a reprographic digital color
printer, of the laser type, which uses more colored ce-
ramic toners; the subsequent application of the support
sheet, bearing the printed image of colored ceramic ton-
er, onto a product or article to be decorated; and finally
a phase of baking in a furnace the article in order to con-
solidate and fix on its surface the colored image and
therefore decorate the article.

[0004] There are also known processes, for decorating
a ceramic article, which are based or at least share steps
and operations that are typical of the silk-screen printing
technique, and more specifically of the silk-screen print-
ing by decal.

[0005] Fig. 5 schematically illustrates justly one of
these known decoration processes, indicated by 100, ref-
erable for example to European patent application EP
2546218 A1, which exhibits features and aspects in com-
mon with the processes of decoration based on silk-
screen printing and decal.

[0006] In particular, the known process 100 involves
the use of a paper sheet F for decals, i.e. a paper sheet
which s properly treated on its surface so as to be suitable
to the formation of decals; and an initial printing step,
shown schematically in section (a’) of Fig. 5, for printing
on the paper sheet F, by means of a digital color printer
P, an image or decoration |, consisting of ceramic toner.
[0007] The digital color printer P, used in this step, can
be a usual digital color printer, of known characteristics,
corresponding to a model of printer which is offered and
available in the market and in particular is constituted by
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a digital color printer, of the electrostatic transfer type by
alaser beam, also simply called laser printer, which uses
ceramic toners of different colors, also of known compo-
sition and characteristics, to print and form the image on
the paper sheet F.

[0008] Typically the colored ceramic toners, used by
the digital colored printer P to print the image I, are four,
to obtain the various colors according to the classical
four-colors model or quadrichromy CMYK, based on the
color subtractive synthesis, whereby these ceramic ton-
ers are indicated with C (Cyan), M (Magenta), Y (Yellow),
K (Black) and each correspond to a printing unit, respec-
tively U-1, U-2, U-3, U-4, integrated in the digital color
printer P, as schematically shown in Fig. 5.

[0009] These colored ceramic toners C, M, Y, K, as
said of known characteristics, used for printing the color-
ed image |, are contained in and fed by cartridges which
are housed in the respective printing units U-1, U-2, U-
3, U-4, and that, once exhausted, are removed from the
digital printer P and replaced with new cartridges filled
with toner.

[0010] The digital printer P, of known characteristics
and conforming to a model already available in the mar-
ket, can integrate, in addition to the four printing units U-
1, U-2, U-3, U-4 which receive and house the cartridges
of the four colored toner C, M, Y, K, used in the quadri-
chromy, also a fifth printing unit, indicated with U-5 and
represented with a dot-and-dash line in Fig. 5, wherein
this fifth printing unit U-5 is adapted to house an additional
fifth cartridge containing a substance, such as for exam-
ple a polishing or a transparent substance, used in print-
ing the image | on the support sheet F, in particular in
order to improve the characteristics and appearance of
the printed image |.

[0011] In this way there is obtained the paper sheet F
that bears on its surface the printed colored image I, of
ceramic toner, as shown in Fig. 5.

[0012] Then the process 100 includes, at a later stage
shown schematically in section (b’) of Fig. 5, the appli-
cation, for example by spraying through a spray device
B, of a colloidal substance or collodion C, which can for
example contain crystalline substances such as a glass-
based ceramic fondant, on the colored image | printed
on the paper sheet F for decals.

[0013] The colloidal substance C may be sprayed only
on the surface of the colored image | or on the whole
surface of the paper sheet F.

[0014] As an alternative to spraying by a spray device,
the colloidal substance C can be applied on the colored
image |, printed on the paper sheet F, also by coating,
for example by means of a silk-screen device RS, on
which a spreader roller R is made to run, yet as shown
in Fig. 5.

[0015] Inthis way the image |, of ceramic toner, printed
on the sheet F is fixed and held together by the colloidal
substance C, so as to form a decal D.

[0016] Later, after a drying step to allow the colloidal
substance C to dry, the sheet F is immersed, in a phase
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corresponding to the section (¢’) of Fig. 5, in a bath BA
of water, where the decal D, with the image | being held
together by collodion C, is made manually to slide, as
shown schematically by an arrow X, so as to be detached
and come off from the sheet F.

[0017] Subsequently, after the separation of the decal
D from the paper sheet F, the decal D is applied on a
ceramic article M, to be decorated, as shown in section
(d) of Fig. 5 and indicated by an arrow X'.

[0018] Finally, as shown in section (¢’) of Fig. 5, the
article M is baked at a suitable temperature in a baking
furnace FC, so as to fix the image | on the surface of the
article M and thus obtain the final article A decorated with
the image |.

[0019] However this known decoration method, in
which the step of applying the colloidal substance over
the image | printed on the paper sheet F is carried out
by spraying through a spray device or with a silk-screen,
is not free from limitations and problems.

[0020] For example it was observed that this known
method is such as to produce a halo, clearly perceptible
by an observer, that is formed around the decoration
which decorates the final article A, wherein this halo is
essentially due to the glass-based ceramic fondant that
is contained in the colloidal substance which is sprayed
or applied in some ways on the colored image |, of ce-
ramic toner, that is printed on the paper sheet F.

[0021] Therefore this halo, which often is called in the
jargon stamp-effect, since being clearly visible in the final
decorated article, is such as to impact negatively on the
quality of the same final decorated article.

[0022] For completeness, the photographic image of
Fig. 5A shows a typical example of a sheet of paper,
already printed with the image | and therefore ready to
be introduced in the water bath to separate the decal D,
which was produced according to the conventional dec-
oration procedure before described, i.e. by spraying
through a spray device the colloidal substance, contain-
ing crystalline substances such as a transparent or white
ceramic fondant, on the colored image, of ceramic toner,
after the image was printed with the digital color printer.
[0023] As can be seen by observing this Fig. 5A, the
colored image |, of ceramic toner, that is printed on the
paper sheet F, exhibits already, around the same image,
a halo, clearly perceptible to the eye, indicated with AL
and highlighted in Fig. 5A, with this halo AL, around the
printed image, being produced by the colloidal substance
sprayed on the image | and being then reflected in the
halo around the image that decorates the final article.
[0024] For completeness of information, there is also
cited patent document US 2015/072280 A1 which de-
scribes an apparatus, for the formation of colored imag-
es, that includes five separate image formation units, of
which four units contain a colored toner, respectively a
yellow, magenta, cyan and black toner, and a fifth unit
contains a developer material or transparent toner.
[0025] In particular the four colored toners are used to
form a plurality of corresponding layers overlapping each
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other so as to form the colored image in accordance with
the four-colors or quadrichromy model, while the trans-
parent toner, contained in the fifth unit, in turn is used to
form a corresponding transparent layer that, by overlap-
ping the other layers formed with the colored toners, is
such as to confer glossiness and/or shine to the image
that is formed.

[0026] However this apparatus does not closely con-
cerns the field of decoration of ceramic articles, in which
the formation of the decoration or image is obtained by
baking the ceramic article in a furnace at a suitable tem-
perature, for example between 600 and 1,200°C, but is
limited to describe the formation of colored images on a
usual sheet of paper or a similar printing support, where-
by the use of this apparatus known from US 2015/072280
is that typical of an office machine, such as a usual printer,
a copier, a facsimile, or the like.

[0027] It follows also that this apparatus known from
US 2015/072280 A1 does not contemplate the formation
ofimages and decorations on ceramic articles, and there-
by the use of colored ceramic toners to decorate them,
but at the most, as before stated, comprises the use of
toners, colored and also transparent, but non-ceramic,
or similar substances, in order to obtain images printed
on a paper sheet that are glossy and shiny, for example
for the realization of catalogues, or to allow the printing
of glossy images on special types of paper.

[0028] Instead, by contrast, as it will clearly appear
from the following description, the presentinvention, con-
cerning typically the field of decoration and the formation
of colored images on ceramic articles, specifically in-
volves the use of colored ceramic toners, and also of a
ceramic fondant, transparent or white, that must be
baked in a furnace at a suitable temperature to form the
colored image on the article.

Summary of the invention

[0029] Therefore, a primary object that the present in-
vention aims to achieve is to propose a new and useful
apparatus for decorating ceramic articles with colored
images, i.e. formed by a plurality of colored ceramic ton-
ers, which images are preliminarily printed on a printing
support sheet by means of a digital color printer and then
applied as a decal on the article to be decorated, wherein
this apparatus does not imply the problems and defects,
such as unwanted halos and the so-called stamp-effect
around the images decorating the final article, of the con-
ventional decoration techniques currently in use.
[0030] A further object, also important, of the present
invention, is to propose for the trade an article, of ceramic
material, decorated with a colored image formed by using
more colored ceramic toners, which exhibits a high qual-
ity, and in particular does not exhibit any unwanted halos
around the colored images that decorate the article.
[0031] The above objects can be considered as fully
achieved by the apparatus for decorating articles, in par-
ticular ceramic articles, and the corresponding decora-
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tion process having the characteristics defined respec-
tively by the first independent claim 1 and independent
claim 8.

[0032] Particular embodiments of the apparatus for
decoration of articles, in particular ceramic articles, and
of the corresponding process of decoration, according to
the present invention, are defined by the dependent
claims.

[0033] Numerous and important are the benefits that
are associated with this apparatus and the corresponding
decoration process, in part already anticipated, such as
those indicatively mentioned below:

- high quality of the decoration that is formed on the
final decorated product or article;

- absence of defects, such as halos and the stamp
effect, in the area around the image or decoration
formed on the final decorated product;

- reduced cost of the decoration apparatus, since the
latter being composed of elements and parts already
available in the market that thereby do not require
specific modifications and/or adaptations;

- arelatively low cost for the decoration of the article
of ceramic material.

Brief description of drawings

[0034] These and other objects, features and advan-
tages of the present invention will appear clear and evi-
dent from the following description of a preferred form of
embodiment, given purely by way of example with refer-
ence to the accompanying drawings, in which:

Fig. 1, divided in sections (a)-(e), is a scheme show-
ing the essential parts, and the way in which these
essential parts operate and interface with each other,
of an apparatus, conforming to the presentinvention,
for the color decoration of an article of ceramic ma-
terial with an image, formed by more colored ceramic
toners, printed on a printing support sheet by means
of a digital color printer;

Fig. 2is aflow chart with blocks that show the various
steps of a process, according to the present inven-
tion, for the color decoration of an article of ceramic
material by means of the decoration apparatus sche-
matized in Fig. 1;

Figs. 3A and 3B are photographic images of a color
laser digital printer, available in the market, included
in the apparatus, according to the invention, sche-
matically shown in Fig. 1;

Fig. 3C is a photographic image of a special print
cartridge, containing a ceramic fondant, provided to
be housed in a corresponding one of the printing
units of the color digital printer of Figs. 3A-3B;

Figs. 4A and 4B are photographic images showing
some paper sheets, with printed thereon a colored
image of ceramic toner, which are obtained by the
apparatus of Fig. 1 and the corresponding process
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of Fig. 2, in accordance with the present invention,
for the color decoration of an article of ceramic ma-
terial;

Fig. 5is a diagram illustrating a process, in conform-
ity with the known technique, and the means used
to implement such a process, for color decoration of
an article of ceramic material with an image formed
by ceramic toner; and

Figs. 5A is a photographic image showing a sheet
of paper, with printed thereon a colored image of
ceramic toner, which is printed through the conven-
tional process of Fig. 5 corresponding to the known
decoration technique.

Description of a preferred embodiment of the apparatus
for the decoration of an article according to the invention

[0035] With reference to the drawings and in particular
to the scheme of Fig. 1, an apparatus, according to the
present invention, to decorate a product or article, in par-
ticular of ceramic material, is indicated as a whole with 10.
[0036] The scheme of Fig. 1 shows both the essential
parts of which the decorating apparatus 10 is composed
and the manner in which these essential parts operate
and interface each other to obtain the decorated final
article.
[0037] In detail, the apparatus 10 comprises:
- adigital color printer 11, of the type utilizing for print-
ing a plurality of colored ceramic toners, adapted to
be fed with and receive a printing support sheet F;
- aseparation bath 12; and
- a baking furnace 13.

[0038] The printing support sheet F that feeds the dig-
ital color printer 11 can be, for example, a generic or
usual sheet of paper, or a paper sheet, suitably treated,
so as to exhibit a respective printing surface F’ suitable
to the formation of decals, therefore such as to fully meet
the requirements of the apparatus 10 of the invention, as
it will be clear from the following description.

[0039] The digital color printer 11 exhibits substantially
known characteristics, since being constituted by a mod-
el of printer currently available and offered in the market,
and in particular is constituted by a color printer, of the
type with dry electrostatic transfer by laser beam and for
this reason also called simply color laser printer, which
printer uses ceramic toners of different colors, also of
known composition and characteristics, to print and form
a colored decoration or image on the printing support
sheet F.

[0040] The colored ceramic toners, used by the digital
printer 11 to print the image |, are basically four, so as to
obtain the various colors according to the classical model
of quadrichromy CMYK, i.e. by subtractive synthesis, and
are therefore indicated with C (Cyan), M (Magenta), Y
(Yellow), K (black), with each toner corresponding to a
printing unit, respectively, 11-1, 11-2, 11-3, 11-4, inte-
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grated in the digital color printer 11, as shown schemat-
ically in Fig. 1.

[0041] These colored ceramic toners C, M, Y, K, as
said of known characteristics, used for printing the color-
edimage |, are contained in and supplied, during printing,
by respective cartridges C1, C2, C3, C4 which are
housed in the respective printing units 11-1, 11-2, 11-3,
11-4, and that, once exhausted, are removed from the
digital printer 11 and replaced with new cartridges filled
with toner.

[0042] Furthermore, the digital printer 11, of known
characteristics, integrates, in addition to the four printing
units 11-1, 11-2, 11-3, 11-4 which receive and house the
cartridges of the four colored toners C, M, Y, K, provided
for use in four-color printing mode, also a fifth printing
unit, indicated with U-5, which is suitable for receiving
and housing a further fifth C5 cartridge that, in the context
of the presentinvention, exhibits new and innovative fea-
tures compared to the technique known and is corre-
spondingly used in an innovative way, as will now be
described.

[0043] According to an essential feature of the present
invention, the digital color printer 11, included in the more
general decoration apparatus 10, in addition to being
configured to print, using the colored ceramic toners C,
M, Y, Kcontainedin the cartridges C1,C2, C3, C4 housed
in the respective four printing units 11-1, 11-2, 11-3, 11-4,
the colored decoration or image | on the surface F’ of the
printing support sheet F, is also configured to apply, using
the fifth C5 cartridge housed in the fifth printing unit 11-5,
a further layer of ceramic fondant FO on the colored im-
age | printed on the printing support sheet F with the four
colored ceramic toners C, M, Y, K.

[0044] Therefore, the digital color printer 11, included
in the decoration apparatus 10, is characterized by the
fact of housing in the respective fifth printing unit 11-5
and thereby using a special cartridge C5 containing spe-
cifically a ceramic fondant FO.

[0045] Instead, in the known art, a digital color printer,
similar to the digital printer 11, accommodates and uses
in the corresponding fifth printing unit a conventional car-
tridge which contains a very different material from a ce-
ramic fondant, and typically a polishing agent or a trans-
parent toner, as already explained above.

[0046] The ceramic fondant, also sometimes called in
the art ceramic flux, contained in the cartridge C5 housed
in the fifth printing unit 11-5 of the digital color printer 11,
can be in various forms and compositions, in accordance
with the prior art.

[0047] For example, the ceramic fondant FO can be a
glass-based transparent ceramic fondant, also called
fondantfrom glass, when the colored decoration orimage
is formed directly on the surface, which serves as back-
ground, of the article to be decorated, and therefore the
ceramic fondant must not add any color.

[0048] Otherwise the ceramic fondant FO can be a
white ceramic fondant, also sometimes called white ce-
ramic, when it is desired that the colored decoration or
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image of toner, formed on the final article, be associated
with and exhibited on a white background.

[0049] Substantially the ceramic FO fondant is nothing
more than a finely ground frit, and for this reason some-
times referred to in the art also with the term glass frit,
wherein this frit is composed of raw materials that are
fused in a high temperature furnace between 1,200 and
1,600 °C, whereby after fusion they are in a glassy state,
and then are finely ground.

[0050] For example the raw material of this frit can be
composed of silica sand by 20-40%, feldspars by
15-35%, and red lead or litharge by 30-50%.

[0051] Of course the ceramic fondant FO, contained
in the cartridge housed in the fifth printing unit 11-5, can
be part of acomposition containing additional substances
and materials in addition to the ceramic fondant FO.
[0052] For example, according to a non-limiting exam-
ple, the composition of the substance contained in this
cartridge C5 housed in the fifth printing unit 11-5 may be
the following:

- 20-70% by weight of resin,
- 30-70% by weight of the ceramic flux.

[0053] The composition of this substance contained in
the cartridge C5 can also include directors of charge or
excipients in the extent of 1-5% by weight, as well as
fluidizing additives to an extent of 1-3% by weight.
[0054] Furthermore, according to a further non-limiting
example, the substance, with the ceramic fondant or flux,
contained in the cartridge C5 can contain a percentage
by weight of resin comprised between 25 and 40%.
[0055] Still, according to a more specific example of
composition, the percentages by weight of components
of the substance contained in the cartridge C5 may be
the following:

- 35.5% resin;

- ceramic fondant 60%;
- charge directors 2.5%;
- wax 2%.

[0056] This specific composition may also contain ad-
ditives in an amount by weight equal to 0.75% of the total.
[0057] As before mentioned, the digital color printer
11, part of the wider decorating apparatus 10, is consti-
tuted by a printer model available in the market and, for
example, by the laser printer color pattern C1+ manufac-
tured by CANON company, adapted to print colored im-
ages in quadrichromy CMYK using four cartridges of
colored toners, respectively of cyan C, magenta M, yel-
low Y, black K toners.

[0058] This commercial model C1+ of printer 11, man-
ufactured and traded by CANON, includes, in addition to
the four printing units 11-1, 11-2, 11-3, 11-4 fed by the
four cartridges of colored toner C, M, Y, K, also a fifth
printing unit 11-5 that, in the conventional use of the print-
er 11 to print on sheets of paper, houses a cartridge con-
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taining a polishing agent or a transparent toner, i.e. a
substance directed to improve the print quality, as indi-
cated in the technical specifications of this commercial
model C1+ CANON, and that, instead, in the context of
the apparatus 10 of the present invention, houses, as
already said, a cartridge containing a ceramic fondant
FO.

[0059] For clarity, Figs. 3A and 3B show this digital
color printer model of Canon C1+ and the respective
printing units 11-1, 11-2, 11-3, 11-4, 11-5.

[0060] In particular, Fig. 3A shows the digital printer 11
with all its five printing units 11-12, 11-2, 11-3 11-4, 11-5
accommodating the respective cartridges C1, C2, C3,
C4, C5, while Fig. 3B shows the digital printer 11 in a
configuration in which four printing units 11-12, 11-2,
11-3, 11-4 accommodate the respective cartridges C1,
C2, C3, C4 with the quadrichromy colors CMYK, and the
fifth printing unit 11-5 is free, that is it does not house the
respective cartridge C5, containing the ceramic FO fon-
dant, which is arranged next to the same printing unit
11-5.

[0061] Fig.3C inturnshows for clarity in the foreground
the special cartridge C5, containing the ceramic fondant
FO, isolated from the respective printing unit 11-5 of the
digital color printer 11.

[0062] The separation bath 12 is configured to receive
the paper printing support sheet F printed by the digital
color printer 11 and to separate from such paper support
sheet F the decal D constituted by the decoration or im-
age | of ceramic toner and the layer of ceramic fondant
FO applied on it.

[0063] The furnace 13 in turn is suitable to bake an
article M, on which it has been applied on the decal D,
so as to stably fix the decoration orimage | on the surface
of the article M, and then decorate it, as described here-
inafter.

[0064] In the use of the apparatus of decoration 10 of
the invention, as schematically shown in Fig. 1 and illus-
tratedin the block operational diagram of Fig. 2, the digital
color printer 11 is initially prepared and set up, in a step
corresponding to the block 20 of Fig. 2, by housing in the
printing unit 11-5 the respective special C5 cartridge con-
taining the ceramic fondant FO.

[0065] Then, in a step corresponding to section (a) of
Fig. 1 and to the block 21 of Fig. 2, the digital color printer
11 is fed with the printing support sheet F, as indicated
by an arrow X, and is operated to print on the printing
surface F’ of the sheet F the colored image | of ceramic
toner using, in quadrichromy or four-color way, the four
colored ceramic toners C, M, Y, K contained in the car-
tridges housed in the four printing units 11-1, 11-2, 11
-3, 11-4.

[0066] Moreover, jointly with four color printing of the
image |, the digital printer 11 uses the special C5 cartridge
housed in the fifth printing units 11-5 to apply, in a step
corresponding to the block 22 of Fig. 2, a thin layer of
ceramic fondant FO on the image of toner printed in quad-
richromy on the printing support sheet F.

10

15

20

25

30

35

40

45

50

55

[0067] In this way there is obtained the support sheet
F, bearing printed oniits surface F’ the colored decoration
orimage |, as shown in section (b) of Fig. 1, wherein this
colored decoration or image | is covered by a thin layer
of ceramic fondant FO.

[0068] The layerof ceramicfondant FO may be applied
by the digital printer 11 so as to cover the entire surface
F’ of the printing support sheet F or only the area of the
colored image |.

[0069] Subsequently, as shown schematically in sec-
tion (c) of Fig. 1, the support sheet F, bearing the printed
image |, is immersed in the separation water-based bath
12.

[0070] Inthis separation bath 12, at a step correspond-
ing to the block 23 of Fig. 2, the decoration or image | of
ceramic toner is easily separated and detached, in the
form of a decal D, from the support sheet F, in particular
by making the image | to slide on the support sheet F,
as also shown schematically by an arrow Y, and repre-
sented with a dot-dash line in section (c) of Fig. 1.
[0071] Therefore the decal D which is separated in this
way from the printing support sheet F is formed both by
the decoration or image | of ceramic toner, formed in the
four-color way, and by the layer of ceramic fondant FO
covering the decoration or image .

[0072] Then, as schematically shown in section (d) of
Fig. 1, in turn corresponding to the block 24 of Fig. 2, the
decoration, i.e. the decal D of ceramic toner and ceramic
fondant FO, is applied by pressure and in a known man-
neron araw article Mto be decorated, typically of ceramic
material, as indicated by an arrow Y’.

[0073] Finally, in a final step 25, shown schematically
in section (e) of Fig. 1, the article M is baked in a known
manner, for example at a temperature ranging from 400
to 850 °C depending on the case, so as to fix the deco-
ration or the image | on the surface of the article M and
thus obtain the final article A decorated, as indicated by
the block 26.

[0074] As it has been verified by numerous trials and
tests on various prototypes of the apparatus of the inven-
tion, the decoration formed on the final article obtained
and decorated with such apparatus is of excellent quality
and in particularis devoid of any halo and/or stamp-effect
around the decoration.

[0075] For completeness, the images of Figs. 4A and
4B show some support sheets F bearing the colored dec-
oration orimage |, of ceramic toner, printed with the digital
printer 11 included in the decoration apparatus 10 of the
invention.

[0076] Asitcan be seen, these printed sheets, shown
in Figs. 4A and 4B do not show any halos or defects, as
well as the stamp-effect, in the area, indicated by arrows,
around the image colored |, unlike the sheet F, shown in
Fig. 5A, printed as part of a conventional process of dec-
oration, which instead has a halo AL around the colored
image .

[0077] Itis therefore clear, from the description made,
that the present invention fully achieves the objects to
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which it was intended, and in particular offers both a new
apparatus and a corresponding process for the color dec-
oration of ceramic articles, based on the use of a digital
color printer, which involve significant advantages, such
as in particular the absence of any halo and/or stamp-
effect around the decoration of the decorated article with
respect to the conventional equipments and processes.
[0078] It is also clear that the apparatus and the cor-
responding process for the decoration of ceramic articles,
as before described, comprising the use of a digital color
printer, can be applied in a plurality of circumstances and
be object of developments, changes and improvements,
without for this departing from the scope of the present
invention, as defined in the appended claims.

[0079] Forexamplethe apparatus and the correspond-
ing process of the invention can be advantageously ap-
plied for the color decoration of articles typically of glass
and of enamelled metal or non metal sheet.

Claims

1. Apparatus (10) for color decoration of articles, in par-
ticular ceramic articles, comprising:

- a digital color printer (11), in particular of the
laser type;

- a separating bath (12); and

- a baking furnace (13),

wherein said digital color printer (11) is configured
to print a colored decoration or image (I) of ceramic
toner (C, M, Y, K) on a printing support sheet (F) by
using a plurality of colored ceramic toners (C, M, Y,
K) contained in corresponding printing cartridges
(C1,C2,C3,C4)inturn housed in respective printing
units (11-1, 11-2, 11-3, 11-4) of the digital color print-
er (11);

wherein said separating bath (13) is provided for re-
ceiving the printing support sheet (F), as printed by
said digital color printer (11), and to be used to sep-
arate from said printing support sheet (F) a decal (D)
comprising the colored decoration or image (I) ce-
ramic toner (C, M, Y, K,) printed on the printing sup-
port sheet (F); and

wherein said baking furnace (13) is provided for bak-
ing an article (M), in particular of ceramic material,
on which said decal (D) has been applied, so as to
stably fix said colored decoration or image (l) of ce-
ramic toner (C, M, Y, K) on the surface of the article
and therefore obtain the final decorated article (A),
the apparatus (10) being characterized in that said
digital color printer (11) is also specifically configured
to apply a layer of ceramic fondant (FO), consisting
of a glass-based transparent fondant or white ce-
ramic, on the colored decoration or image (l) of ce-
ramic toner (C, M, Y, K) printed on the printing sup-
port sheet (F) by the same digital color printer (11),
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wherein the ceramic fondant (FO) used to make said
layer is contained in a special printing cartridge (C5)
housed in a respective printing unit (11-5) of the dig-
ital color printer (11).

Apparatus (10) for color decoration of articles ac-
cording to claim 1, wherein said digital color printer
is adapted to operate in a four-colors process to print
with the ceramic toners (C, M, Y, K) the colored dec-
oration or image (I) of ceramic toner on the printing
support sheet (F).

Apparatus (10) for color decoration of articles ac-
cording to claim 1 or 2, wherein the ceramic fondant
(FO), contained in said special cartridge (C5) housed
intherespective printing unit (11-5) of the digital color
printer (11), is part of a composition together with
other substances, such as for example a resin, one
or more fluidifying additives, excipients, others.

Apparatus (10) for color decoration of articles ac-
cording to any one of the preceding claims, wherein
said digital color printer (11) is configured to apply
the layer of ceramic fondant (FO) on the entire sur-
face of the printing support sheet (F), or only a limited
part of it, corresponding to the area of the colored
decoration or image ().

Apparatus (10) for color decoration of articles ac-
cording to any one of the preceding claims, wherein
the printing support sheet (F), which feeds said dig-
ital color printer (11), exhibits a respective printing
surface (F’) suitable for forming decals.

Printing cartridge (C5) configured to be mounted in
a digital color printer (11), available in the market, to
print a printing support sheet (F) bearing a colored
decoration orimage (I) of ceramic toner to be applied
on the surface of a ceramic article (M) in order to
decorate it,

said printing cartridge (C5) being characterized in
that it is adapted to be accommodated in a respec-
tive printing unit (11-5) of said digital color printer
(11), available in the market, and in that it contains
a glass-based ceramic fondant (FO) and/or a ceram-
ic white,

wherein said printing cartridge (C5) is provided for
being used in said digital color printer (11), in the
framework of a more general system or apparatus
for color decoration of ceramic articles, to directly
apply a layer of said glass-based ceramic fondant
(FO) on the colored decoration or image (I) of ce-
ramic toner (C, M, Y, K) printed by the same digital
color printing (11) on the printing support sheet (F).

Printing cartridge (C5) according to claim 6, wherein
the ceramic fondant (FO) contained in said toner kit
or cartridge (C5) is part of a composition together
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with other substances, such as for example a resin,
one or more fluidifying additives, excipients, others.

Process fordecorating an article by means of a digital
color printer (11) adapted to be fed with a plurality
of colored toners (C, M, Y, K), comprising the follow-
ing steps:

- preparing (20) a digital color printer (11), of a
type available in the market, with a special and
specific printing cartridge (C5) housed in a re-
spective printing unit (11-5) of the same digital
color printer (11) and containing a ceramic fon-
dant (FO);

- printing (21), by means of said digital color
printer (11) and the use of a plurality of colored
ceramic toners (C,M,Y,K) contained in respec-
tive printing units (11-1, 11-2, 11-3, 11-4) of the
same digital color printing (11), a colored deco-
ration or image (1) of ceramic toner on the print-
ing surface (F’) of a printing support sheet (F);

- applying (22), by using said special printing
cartridge (C5), a layer of ceramic fondant (FO),
for example consisting of transparent glass ce-
ramic fondant or ceramic white, on the colored
decoration or image (l) of ceramic toner printed
on said printing surface (F’);

- separating (23), in a liquid bath (16) and from
said printing support sheet (F), the decal (D)
constituted by the colored decoration or image
() of ceramic toner and the layer of ceramic fon-
dant (FO);

- applying (24) said decal (D) on an article (M)
to be decorated; and

- baking (25) said article (M) so as to fix firmly
said decoration () on the surface of the same
article and thus obtain the final decorated article
(A).

Process for decorating an article according to claim
8, wherein the layer of ceramic fondant (FO) is ap-
plied by said digital color printer (11) over the entire
surface of the printing support sheet (F), or only a
limited part of it, corresponding to the area of the
colored decoration or image (l).

Use of a commercial printer already available in the
market comprising printing cartridges containing
colored ceramic toners and a specific additional car-
tridge containing a ceramic fondant, consisting of a
glass-based transparentfondant, for applying alayer
of said fondant on a colored image previously print-
ed, by means of the same printer, on a paper support
sheet suitable for the formation of decal, in the frame-
work of a process or apparatus for decorating a ce-
ramic article.
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Patentanspriiche

1.

Einrichtung (10) fur die Farbdekoration von Gegen-
stéanden, insbesondere Keramik gegenstanden, um-
fassend:

- einendigitalen Farbdrucker (11), insbesondere
des Lasertyps;

- ein Trennungsbad (12) und

- einen Brennofen (13),

wobeider digitale Farbdrucker (11) ausgelegtist, um
eine farbige Dekoration oder ein farbiges Bild (I)vom
Keramik toner (C, M, Y, K) auf einen Drucktragerbo-
gen (F) durch Anwenden mehrerer farbiger Keramik
toner (C, M, Y, K) zu drucken, die In entsprechenden
Druckkartuschen (C1, C2, C3, C4) enthalten sind,
die ihrerseits in jeweiligen Druckeinheiten (11-1,
11-2,11-3, 11-4) des digitalen Farbdruckers (11) un-
tergebracht sind;

wobei das Trennungsbad (13) vorgesehen ist, um
den Drucktragerbogen (F), wie er vom digitalen
Farbdrucker (11) bedruckt worden ist, aufzunehmen
und verwendet werden soll, um von dem Drucktra-
gerbogen (F)ein Abziehbild (D) abzutrennen, das die
farbige Dekoration oder das farbige Bild (I)vom Ke-
ramik toner (C, M, Y, K) umfasst, die/das auf dem
Drucktragerbogen (F) aufgedruckt ist; und

wobei der Brennofen (13) zum Brennen eines Ge-
genstands (M), insbesondere aus Keramik material,
vorgesehen ist, auf den das Abziehbild (D) aufgetra-
gen worden ist, um die farbige Dekoration oder das
farbige Bild (I) vom Keramik toner (C, M, Y, K) auf
der Oberflache des Gegenstands stabil zu fixieren
und daher den endgiiltigen dekorierten Gegenstand
(A) zu erhalten,

wobei die Einrichtung (10) dadurch gekennzeich-
net ist, dass der digitale Farbdrucker (11) ebenfalls
spezifisch ausgelegt ist, um eine Schicht von Kera-
mik fondant (FO), die aus einem glasbasierten trans-
parenten Fondant oder weiller Keramik besteht, auf
die farbige Dekoration oder das farbige Bild (I) vom
Keramik toner (C, M, Y, K) aufzutragen, die/das auf
dem Drucktragerbogen (F) von demselben digitalen
Drucker (11) aufgedruckt worden ist,

wobei der zur Herstellung der Schicht verwendete
Keramik fondant (FO) In einer speziellen Druckkar-
tusche (C5) enthalten ist, die in einer jeweiligen
Druckeinheit (11- 5) des digitalen Farbdruckers (11)
untergebracht ist.

Vorrichtung (10) fiir die Farbdekoration von Gegen-
standen nach Anspruch 1, wobei der digitale Farb-
drucker geeignet ist, in einem Vier-Farben-Verfah-
ren zu arbeiten, um mit den Keramik toner (C, M, Y,
K) die farbige Dekoration oder das farbige Bild (l)
vom Keramik toner auf den Drucktréagerbogen (F)zu
drucken.
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Vorrichtung (10) fiir die Farbdekoration von Gegen-
standen nach Anspruch 1 oder 2, wobei der Keramik
fondant (FO), der in der speziellen Kartusche (C5)
enthalten ist, die in der jeweiligen Druckeinheit (11-
5) des digitalen Farbdruckers (11) untergebracht ist,
zusammen mit anderen Substanzen wie zum Bei-
spiel einem Harz, einem oder mehreren verfliissi-
genden Zuséatzen, Vehikeln und anderen Bestand-
teilen, Teil einer Zusammensetzung ist.

Vorrichtung (10) fiir die Farbdekoration von Gegen-
standen nach einem der vorstehenden Anspriiche,
wobei der digitale Farbdrucker (11) ausgelegtist, um
die Schicht von Keramik fondant (FO) auf die ge-
samte Oberfliche des Drucktragerbogens (F)oder
nur einen begrenzten Teil davon entsprechend der
Flache der farbigen Dekoration oder des farbigen
Bildes (I) aufzutragen,

Vorrichtung (10) fiir die Farbdekoration von Gegen-
standen nach einem der vorstehenden Anspriiche,
wobei der Drucktrdgerbogen (F), der den digitalen
Farbdrucker (11)versorgt, eine jeweilige Druckfla-
che (F’) aufweist, die zum Formen von Abziehbildern
geeignet ist.

Druckkartusche (C5), die ausgelegt ist, um in einem
auf dem Markt erhaltlichen digitalen Farbdrucker
(11) montiert zu werden, um einen Drucktragerbo-
gen (F) zu bedrucken, der eine farbige Dekoration
oder ein farbiges Bild (I) eines Keramik toners tragt,
die/das auf die Oberflache eines Keramik gegen-
standes (M) aufgetragen werden soll, um ihn zu de-
korieren,

wobei die Druckkartusche (C5) dadurch gekenn-
zeichnet ist, dass sie geeignet ist, in einer jeweili-
gen Druckeinheit (11-5) des digitalen Farbdruckers
(11) untergebracht zu werden, der auf dem Markt
erhaltlich ist, und dadurch, dass sie einen glasba-
sierten Keramik fondant (FO) und/oder ein Keramik
weild enthalt,

wobei die Druckkartusche (C5) vorgesehen ist, um
in dem digitalen Farbdrucker (11) im Rahmen eines
allgemeineren Systems oder einer allgemeineren
Vorrichtung fur die Farbdekoration von Keramik ge-
genstanden benutzt zu werden, um direkt eine
Schicht des glasbasierten Keramik fondants (FO)
auf die farbige Dekoration oder das farbige Bild (1)
desKeramiktoners (C, M, Y, K) aufzutragen, die/das
von demselben digitalen Farbdruck (11) auf den
Drucktragerbogen (F) gedruckt worden ist.

Druckkartusche (C5) nach Anspruch 6, wobei der im
Toner-Kitoder der Tonerkartusche (C5) enthaltene
Keramik fondant (FO), zusammen mit anderen Sub-
stanzen wie zum Beispiel einem Harz, einem oder
mehreren verflissigenden Zusétzen, Vehikeln und
anderen Bestandteilen, Teil einer Zusammenset-
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10.

zung ist.

Verfahren zum Dekorieren eines Gegenstands mit-
hilfe eines digitalen Farbdruckers (11), der geeignet
ist, um mit mehreren farbigen Tonern (C, M, Y, K)
versorgt zu werden, umfassend die folgenden
Schritte:

- Bereitstellen (20) eines digitalen Farbdruckers
(11)eines auf dem Markt erhaltlichen Typs mit
einer speziellen und spezifischen Druckkartu-
sche (C5), die in einer jeweiligen Druckeinheit
(11-5) desselben digitalen Farbdruckers (11)
untergebracht ist und einen Keramik fondant
(FO) enthalt;

- Drucken (21) mithilfe des digitalen Farbdru-
ckers (11) und Anwenden von mehreren farbi-
gen Keramik toner (C, M, Y, K), die in jeweiligen
Druckeinheiten (11- 1, 11-2, 11-3, 11-4) dessel-
ben digitalen Farbdrucks (11) enthalten sind, ei-
ner farbigen Dekoration oder eines farbigen Bil-
des (I) eines Keramik toners auf die Druckflache
(F’) eines Drucktragerbogens (F);

- Auftragen (22) durch Anwendender speziellen
Druckkartusche (C5) einer Schicht von Keramik
fondant (FO), die zum Beispiel aus transparen-
tem Glas keramik fondant oder Keramik weifl3
besteht, auf die farbige Dekoration oder das far-
bige Bild (I) des Keramik toners, die/das auf die
Druckflache (F’) aufgedruckt ist;

- Trennen (23) in einem flissigen Bad (16) und
von dem Drucktragerbogen (F) des Abziehbil-
des (D), das aus der farbigen Dekoration oder
dem farbigen Bild (I) des Keramik toners und
der Schicht von Keramik fondant (FO) besteht;
- Auftragen (24) des Abziehbildes (D) auf einen
zu dekorierenden Gegenstand (M) und

- Brennen (25) des Gegenstands (M), um die
Dekoration (I) aufder Oberflache desselben Ge-
genstandsfest zu fixieren und damit den endgil-
tigen dekorierten Gegenstand (A) zu erhalten,

Verfahren zum Dekorieren eines Gegenstands nach
Anspruch 8, wobei die Schicht von Keramik fondant
(FO) von dem digitalen Farbdrucker (11) auf die ge-
samte Oberflache des Drucktrdgerbogens (F) oder
nur einen begrenzten Teil davon je nach der Flache
der farbigen Dekoration oder des farbigen Bildes (1)
aufgetragen wird.

Anwenden eines bereits auf dem Markt erhéltlichen
kommerziellen Druckers, der Druckkartuschen um-
fasst, die farbige Keramik toner enthalten und eine
spezifische zusatzliche Kartusche, die einen Kera-
mik fondant enthalt, der aus einem glasbasierten
transparenten Fondant besteht, um eine Schicht des
Fondants auf einfarbiges Bild aufzutragen, das mit-
hilfe desselben Druckers vorher auf einen Papiertra-
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gerbogen aufgedruckt wurde, der fiir die Bildung ei-
nes Abziehbildes im Rahmen eines Verfahrens oder
einer Vorrichtung zum Dekorieren eines Keramik ge-
genstands geeignet ist.

Revendications

Appareil (10) pour une décoration en couleur d’arti-
cles, en particulier darticles céramiques,
comprenant :

- une imprimante couleur numérique (11), en
particulier du laser type ;

- un bain de séparation (12) ; et

- un four de cuisson (13),

dans lequel ladite imprimante couleur numérique
(11) est configurée pour imprimer une décoration ou
image colorée (I) de toner céramique (C, M, Y, K)
sur une feuille de support d’impression (F) a l'aide
d’une pluralité de toners céramiques colorés (C, M,
Y, K) contenus dans des cartouches d’'impression
correspondantes (C1, C2, C3, C4) logées a leur tour
dans des unités d’impression respectives(11-1,
11-2,11-3, 11-4) de 'imprimante couleur numérique
(11);

dans lequel ledit bain de séparation (13) est prévu
pour recevoir la feuille de support d’'impression (F),
telle qu'imprimée par ladite imprimante couleur nu-
mérique (11), et pour étre utilisé pour séparerde la-
dite feuille de support d'impression (F), un autocol-
lant (D) comprenant la décoration ou image colorée
(I) de toner céramique (C, M, Y, K) imprimé sur la
feuille de support d’'impression (F) ; et

dans lequel ledit four de cuisson (13) est prévu pour
cuire un article (M), en particulier en matériau céra-
mique, sur lequel ledit autocollant (D) a été applique,
de sorte a fixer de fagon stable ladite décoration ou
image colorée (I) de toner céramique (C, M, Y, K)
sur la surface de I'article et, de ce fait, obtenir I'article
décoré final (A),

I'appareil (10) étant caractérisé en ce que ladite
imprimante couleur numérique (11) est également
configurée spécifiquement pour appliquer une cou-
che de fondant céramique (FO), consistant en un
fondant transparent a base de verre ou une cérami-
que blanche, sur la décoration ou image colorée (1)
de toner céramique (C, M, Y, K) imprimée sur la
feuille de support d'impression (F) par la méme im-
primante couleur numérique (11),

dans lequel le fondant céramique (FO) utilisé pour
fabriquer ladite couche est contenu dans une car-
touche d'impression spéciale (C5) logée dans une
unité d’'impression respective (11-5) de I'imprimante
couleur numérique (11).

Appareil (10) pour une décoration en couleur d’arti-
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cles selon la revendication 1, dans lequel ladite im-
primante couleur numérique est adaptée pour fonc-
tionner dans un procédé a quatre couleurs pour im-
primer avec les toners céramiques (C, M, Y, K) la
décoration ou image colorée (I) de toner céramique
sur la feuille de support d'impression (F).

Appareil (10) pour une décoration en couleur d’arti-
cles selon la revendication 1 ou 2, dans lequel le
fondant céramique (FO), contenu dans ladite cartou-
che spéciale (C5) logée dans l'unité d’impression
respective (11-5) de I'imprimante couleur numérique
(11), fait partie d’'une composition conjointement
avec d’autres substances telles que, par exemple,
une résine, un ou plusieurs additifs fluidifiants, des
excipients, et autres.

Appareil (10) pour une décoration en couleur d’arti-
cles selon 'une quelconque des revendications pré-
cédentes, dans lequel ladite imprimante couleur nu-
mérique (11) est configurée pour appliquerla couche
de fondant céramique (FO) sur la totalité de la sur-
face de lafeuille de supportd’impression (F), ou seu-
lement sur une partie limitée de celle-ci, correspon-
dant a la zone de la décoration ou image colorée (1).

Appareil (10) pour une décoration en couleur d’arti-
cles selon 'une quelconque des revendications pré-
cédentes, dans lequel la feuille de support d'impres-
sion (F), qui alimente ladite imprimante couleur nu-
mérique (11), présente une surface d’'impression
respective (F’) convenant a la formation d’autocol-
lants.

Cartouche d’impression (C5) configurée pour étre
installée dans une imprimante couleur numérique
(11), disponible sur le marché, pour imprimer une
feuille de support d’'impression (F) portant une dé-
coration ou image colorée (I) de toner céramique
devant étre appliquée sur la surface d’un article cé-
ramique (M) afin de le décorer,

ladite cartouche d'impression (C5) étant caractéri-
sée en ce qu’elle est adaptée pour étre accueillie
dans une unité d’'impression respective (11-5) de la-
dite imprimante couleur numérique (11), disponible
sur le marché, et en ce qu’elle contient un fondant
céramique a base de verre (FO) et/ou une céramique
blanche,

dans lequel ladite cartouche d’impression (C5) est
prévue pour étre utilisée dans ladite imprimante cou-
leur numérique (11), dans le cadre d’'un systeme ou
appareil plus général pour une décoration en couleur
d’articles céramiques, pour appliquer directement
une couche de fondant céramique a base de verre
(FO) sur la décoration ou Image colorée (I) de toner
céramique (C, M, Y, K) imprimée par la méme im-
pression couleur numérique (11) surlafeuille de sup-
port d'impression (F).
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Cartouche d’impression (C5) selon la revendication
6, dans lequel le fondant céramique (FO) contenu
dans ledit kit ou cartouche toner (C5) fait partie d’'une
composition conjointement avec d’autres substan-
ces telles que, par exemple, une résine, un ou plu-
sieurs additifs fluidifiants, des excipients, et autres.

Procédé pour décorer un article au moyen d’'une im-
primante couleur numérique (11) adaptée pour étre
alimentée par une pluralité de toners colorés (C, M,
Y, K), comprenant les étapes suivantes :

- la préparation (20) d’'une imprimante couleur
numérique (11), d’un type disponible sur le mar-
ché, avec une cartouche d'impression spéciale
et spécifique (C5) logée dans une unité d'im-
pression respective (11-5) de la méme impri-
mante couleur numérique (11) et contenant un
fondant céramique (FO) ;

- limpression (21), au moyen de ladite impri-
mante couleur numérique (11) et de l'utilisation
d’une pluralité de toners céramiques colorés (C,
M, Y, K) contenus dans des unités d'impression
respectives (11-1, 11-2, 11-3, 11-4) de laméme
impression couleur numérique (11), d’'une dé-
coration ouimage colorée (I) de toner céramique
sur la surface d’'impression (F’) d'une feuille de
support d’'impression (F) ;

- 'application (22), a l'aide de ladite cartouche
d’'impression spéciale (C5), d’'une couche de
fondant céramique(FO), consistant par exemple
en un fondant céramique de verre transparent
ou un blanc de céramique, sur la décoration ou
image colorée (I) de toner céramique imprimée
sur ladite surface d’impression (F’) ;

- la séparation (23), dans un bain liquide (16) et
de ladite feuille de support d'impression (F), de
'autocollant (D) constitué par la décoration ou
image colorée (I) de toner céramique et la cou-
che de fondant céramique (FO) ;

- I'application (24) dudit autocollant (D) sur un
article (M) devant étre décore ; et

- la cuisson (25) dudit article (M) de sorte a fixer
fermement ladite décoration (1) sur la surface du
méme article et, ainsi, obtenir I'article décoré fi-
nal (A).

Procédé pour décorer un article selon la revendica-
tion 8, dans lequel la couche de fondant céramique
(FO) est appliquée par ladite imprimante couleur nu-
mérique (11) sur la totalité de la surface de la feuille
de support d'impression (F), ou seulement sur une
partie limitée de celle-ci, correspondant a la zone de
la décoration ou image colorée (l).

Utilisation d’'une imprimante commerciale déja dis-
ponible sur le marché comprenant des cartouches
d’impression contenant des toners céramiques co-
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lorés et une cartouche supplémentaire spécifique
contenant un fondant céramique, consistant en un
fondant transparent a base de verre, pour appliquer
une couche dudit fondant sur une image colorée
préalablement imprimée, au moyen de la méme im-
primante, sur une feuille de support papier conve-
nant a la formation d’autocollant, dans le cadre d’un
procédé ou appareil pour décorer un article cérami-
que.
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PREPARATION OF THE DIGITAL COLOR PRINTER (11) WITH A SPECIAL
PRINTING CARTRIDGE (C5) CONTAINING A CERAMIC FONDANT (FO)

21

DIGITAL COLOR PRINTING ON A SUPPORT SHEET (F) OF A COLORED
DECORATION OR IMAGE () FORMED BY MORE COLORED CERAMIC
TONERS (C, M, Y, K)
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/

APPLICATION, DURING THE DIGITAL PRINTING STEP, OF A LAYER OF
CERAMIC FONDANT (FO) ON THE COLORED DECORATION OR IMAGE (l), OF
CERAMIC TONER, PRINTED ON THE SUPPORT SHEET (F)
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/

SEPARATION, IN A SEPARATING BATH (12), FROM THE SUPPORT SHEET
(F) OF THE DECAL (D) FORMED BY THE COLORED DECORATION OR
IMAGE (I) OF CERAMIC TONER (C, M, Y, K) E BY THE LAYER OF CERAMIC
FONDANT (FO)

24

/

APPLICATION OF THE DECAL (D) ON THE SURFACE
OF THE ARTICLE (M) TO BE DECORATED

: 25
Fig. 2 BACKING OF THE ARTICLE M) |

26
FINAL DECORATED ARTICLE (A) [
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Fig. 3A

Fig. 3B

Fig. 3C

15



EP 3 292 442 B1

N Fig. 4A

Fig. 5A PRIOR ART

16



EP 3 292 442 B1
REFERENCES CITED IN THE DESCRIPTION
This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

.« EP 2546218 A1 [0005] «  US 2015072280 A [0026]
«  US 2015072280 A1 [0024] [0027]

17



	bibliography
	description
	claims
	drawings
	cited references

