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(54)

(67)  The presentinvention refers to amethod for pre-
paring decorated glass with the steps of providing glass
(13") with a porous surface (19); printing a decorative
motif (32) onto the porous surface (19) with an ink jet
printer (20); and baking the glass (13"). Furthermore the
invention refers to an apparatus (1) for preparing deco-
rated glass with means for providing glass (13') with a
porous surface (19) such as a press (14, 15, 16); and an
inkjet printer (20) for printing a decorative motif (32) onto
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Method and apparatus for preparing decorated glass, glass body and glass mosaic

the porous surface (19). Additionally, the invention refers
to a glass body (13"), having a decorative motif (32) in-
comporated into the glass body (13*), wherein colorants
forming the decorative motif (32) are present at distance
(d) from the surface of the glass body (13") by more than
0.05 mm, 0.1 mm, 0.2 mm, 0.5 mm or 1.0 mm and the
colorants are provided at least in a portion of the deco-
rative motif in a dot (21°) pattern with a dot density of
more than 180 dots per inch.
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Description

[0001] The present invention refers to a method and
apparatus for preparing decorated glass, to a glass body
and to a glass mosaic.

[0002] In order to prepare decorations with glass it is
known to paint a decorative motif onto the glass or to
compose an image of differently colored glass pieces like
in a glass mosaic or in Tiffany glass decorations.
[0003] For any of those techniques major artistic ca-
pabilities are required in order to prepare decorated
glass.

[0004] The object of the invention is, therefore, to pro-
vide a method and apparatus for decorating glass, which
is easierto use and more flexible at the time of the choice
of the desired decorative motif.

[0005] This object is met with the method of claim 1,
the apparatus of claim 11, the glass body of claim 14 and
the glass mosaic of claim 15.

[0006] According the method for preparation of a dec-
orative glass, atfirst the surface is prepared, which allows
using an ink jet printer to print the decorative motif onto
the surface. It was discovered that such a surface pref-
erably is porous in order to allow the absorption of ink
droplets into the surface. In this way, the spreading out
of ink dots onto a smooth surface is avoided. After having
printed the decorative motif onto the porous surface the
glass is baked at elevated temperatures. The pores in
the porous sutface are thereby closed, at leastto a large
amount such that, a surface is obtained which is mechan-
ically resistant, against e.g. cleaning.

[0007] Duringthebakingprocess, furthermore, the col-
orants of the ink are incorporated into the glass body at
a distance from the surface. This increases the resist-
ance of the decorative motif against abrasion or scratch-
es. Also, chemical agents such as cleaning agents may
not affect the incorporated colors.

[0008] Duringthe baking process, furthermore, chem-
ical reactions may occur, which make the colorants react
with the glass material in order to create the desired
colors.

[0009] The porous surface is preferably obtained by
pressing a glass powder with pressures of at least 20
bar, 50 bar, 80 bar or 100 bar. The pressure may be less
than 200 bar, 150 bar or 120 bar. At such pressures of
more than 20 bar to 100 bar a sufficient compression of
the glass powder is obtained. The higher the pressure
the more rigid is the compressed glass powder.

[0010] Furthermore, in orderto prepare the porous sur-
face it is preferred to have the glass powder stabilized
with a liquid. This increases the adhesion of the glass
particles with each other. The liquid is preferably water.
Other liquids may be used instead.

[0011] The liquid may additionally have additives pro-
vided. Such additives may affect the distribution of the
ink in the porous surface upon printing or may affect the
adhesion of the particles of the glass powder with each
other. E.g. additives having a gluing effect are possible.
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The additives may be such that the gluing effect still exists
after the liquid has evaporated.

[0012] The preferred amount of liquid in relation to the
glass powder is in the range of 1 - 4 weight percent and
evenmore preferredbetween 1.5 - 2.5 percent. With such
amounts of liquid adhesion between the different parti-
cles can be sufficiently increased.

[0013] n order to obtain a high compactness of the
glass powderitis preferredto have a glass powder, which
is a mixture of glass particles with different diameters.
The glass particles may have the size between 20 and
500 micrometers. One part of the glass particles as for
example at least 10, 20, 30 or 40 percent may have a
diameter between 100 to 400 micrometers and another
part as e.g. atleast 10, 20, 30 or 40 percent may have a
diameterbetween 20 and 50 micrometers. Further, acer-
tain amount of particles (at least 10, 20, 30 or 40 percent)
may have a diameter between 90 and 200 micrometers.
[0014] By having a mixture of different diameters the
larger particles substantially fill the volume occupied by
the glass while the smaller ones fill the cavities that re-
main between larger particles.

[0015] The ink that is used with the ink jet printer can
comprise a soluble salt. Such solutions of soluble salts
are particularly useful for ink jet printers. Furthermore,
they provide a wide range of possible colors.

[0016] It may also be considered to have inks with pig-
ments, such as metallic oxide pigments as colorants such
that the ink is a suspension of a powder. Also, mixtures
of soluble salts and pigments may be used in order to
obtain desired color effects.

[0017] The printing is preferably performed with a dot
density of higher than 180 dots per inch. The dot density
may, however, be increased to be more than 270, 360,
720 ormore than 1000 dots per inch. With more than 180
dots per inch the individual dots may become indistin-
guishable by the human eye without optical instruments,
such that a natural impression is obtained.

[0018] After the printing of the decorative motif the
glass may be dried before baking. Thereby any liquid is
removed which would evaporate during the baking proc-
ess and hence introduce undesired tensions inside the
glass body.

[0019] The baking is carried out preferably at temper-
atures between 700°C and 1200°C and preferably be-
tween 800°C and 1000°C. At those temperatures, the
glass material sufficiently melts in order to join the differ-
ent glass particles to form a solid glass body. The pores
of the porous surface are closed and the colorants are
incorporated into the glass body. Furthermore, chemical
reactions between soluble salts or pigments and the ma-
terial of the glass particles are carried out keeping or
creating the desired colors. At temperatures higher than
1000°C the choice of colorants is more limited since not
all colorants resist such temperatures, however such
temperatures above 1000°C are possible as well.
[0020] Inthe baking process, the temperatures are el-
evated in comparison to the ambient temperature. The
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time at which the glass is heated may be at least 15 min-
utes, 20 minutes or 30 minutes. Preferably heating of the
glass takes place more slowly than the cooling down.
The heating and cooling process together may last not
more than 30 to 60 minutes.

[0021] In afurther preferred embodiment of the inven-
tion a plurality of glass portions are treated at the same
time, which e.g. form portions of the mosaic. Forexample,
the plurality of glass portions may be prepared for having
the porous surface before or while starting the printing
or the backing.

[0022] An apparatus for preparing decorated glass
may have the means for providing glass with a porous
surface. This means may be e.g. a press with which glass
powder can be pressed. The apparatus furthermore com-
prises an ink jet printer for printing a decorative motif onto
the porous surface.

[0023]) The apparatus may furthermore comprise an
oven for baking the glass. Such an oven, however, may
also be separate from the apparatus.

[0024] Furthermore, means for providing a predefined
amount of glass powder, which preferably includes a
weight is provided. Also, a means for providing a prede-
fined amount of liquid such as a flow meter or a/the weight
may be provided. Therewith it is possible to prepare a
mixture of glass powder and a liquid with a controlled
composition, which then may be pressed in order to pre-
pare the porous glass surface.

[0025] The porous glass surface may also be prepared
by having a glass body with enamel particles or glass frit
on the surface.

[0026] In this case, no press is necessary in order to
provide the glass body with a porous surface, but instead
ameans that distributes the enamel particles or glass frit
evenly over a glass body is necessary, such as e.g. a
wiper blade.

[0027] The apparatus, furthermore, preferably com-
prises a conveyor for carrying the glass from one place
to another. The glass may be provided in a form. The
conveyor may also convey such a form, which contains
the glass. Inparticular, forthe printing process aprecisely
controlled conveying of the glass below an ink jet printing
head is preferred. This precise conveying may be nec-
essary for printing with at least 180 dots (or more as men-
tioned above) perinch in a controlled manner in the con-
veying direction.

[0028] A glass body has a decorative motif incorporat-
ed into the glass body. The colorants that form the dec-
orative motif are present not only at the surface, but also
at a distance from the surface of the glass body by more
than at least 0.1 mm. Further, the colorants are provided
in a dot pattern with a dot density of more than 180 dots
perinch. By having the decorative motif incorporated into
the glass body at a certain distance from the surface the
decorative motif is resistant against abrasive or chemical
agents applied to the surface e.g. during cleaning.
[0029] Furthermore, a glass mosaic may be provided
with a plurality of glass bodies, such as having more than
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4,10, 25, 50, 100 or 500 glass bodies, which form a joint
decorative motif together.

Further embodiments are disclosed in the enclosed fig-
ures. It is shown in:

[0030]

Figure 1, a schematic view of an apparatus for pre-
paring decorated glass showing different
steps of a method for preparing decorative
glass;

Figure 2, aschematic enlarged view of a porous sur-
face during printing and after baking;

Figure 3, amosaic with a decorative motif; and

Figure 4,  different process steps for preparing a mo-
saic from a digital image.

[0031] In Fig. 1, a schematic view of an apparatus for

preparing a decorated glass is shown. Here two reser-
voirs 2, 3 are shown each of which comprises a glass
powder 4, 5. The two glass powders differ in their gran-
ularity e.g. in the mean diameter of the particles or in the
diameter range. More than two such reservoirs 2, 3 may
be provided. It will, however, also be possible to have
only one reservoir 2. In this case, it is preferred to have
a mixture of glass powders with different granularity (dif-
ferent diameter ranges) in such a reservoir. There may
be for example two or three local maxima in a diagram
showingthe number of particles in a given diameter range
(e.g. amaxima for particles with a diameter between 200
and 250 micrometer and a maxima for particles with a
diameter between 50 and 100 micrometer).

[0032] A glass powder may be obtained by milling
glass pieces. Any mill suitable for milling glass may be
used, but preferably a ball mill is used.

[0033] The glass may be asilica calcium sodium oxide
type glass or a silica aluminum boron calcium sodium
oxide glass. Other glasses with other compositions may
be used as well. The glass preferably has a transition
temperature (similar to a melting point) below 1000° C,
900° C or 800 °C.

[0034] Each reservoir 2, 3 may dispense a certain
amount of glass powder into a weight 6. This weight may
determine how much glass powder is inside. The weight
may opened and closed at the bottom or may be turned
over in order to deliver the glass powder into a form 12.
Here a shoot or hopper 11 may be used.

[0035] Furthemmore, a supply line 7, 9 for a nozzle 10
or a liquid ejection port 10 is provided with which a liquid
can be added to the glass powder 13. The liquid may be
added to the glass powder 13 when the glass powder is
in the form 12 or before filling the glass powder into the
form 12. It is preferred not to provide the liquid into the
weight 6 since this will lead to adherence of glass parti-
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cles in and to the weight 6 when this weight 6 should be
emptied.

[0036] The liquid may be provided with agents or ad-
ditives for particular purposes. The additives may have
for example a gluing effect for increasing adhesion be-
tween different particles. An agent or additive may be an
organic or an inorganic substance dissolved in the liquid.
[0037] Once the form 12 s filled (at least partially) with
the glass powder which preferably is provided with a lig-
uid the form 12 is moved to or taken to a press 14, which
has a plunger 15, 16 with which the glass powder 13 can
be compressed into a compressed glass powder 13. Any
superfluous liquid will be pressed out of the glass powder.
[0038] The plunger 15 provides an even surface to the
glass onto which it can be printed. The form 12 with the
compressed glass powder 13'is provided to or conveyed
to an ink jet printer 20. This ink jet printer may eject drop-
lets 21 of ink onto the porous surface 19 of the glass body
13". The ink jet printing head may move in a direction
perpendicularto a conveying direction in order to provide
ink overthe entire width of the glass 13'. It is nevertheless
also possible to have more than one print head such that
the print heads together coverthe entire width of the glass
(they may cover e.g. a width of more than 10 cm, 20 cm,
30 cm, 40 cm or 50 cm) without the need for moving any
of those printing heads. A print head or a plurality of print
heads therefore may be provided to be movable in two
directions in orderto coverthe entire surface to be printed
on. A plurality of print heads that are able to cover the
entire width of a the glass without moving any of those
heads may be movable in a direction perpendicular to
the width in order to cover the entire length without having
to move the glass surface. The motif is printed preferably
with a resolution of at least 180 dots per inch (or more
than 270, 360, 720 or more than 1000 dots per inch) in
two perpendicular directions (e.g. length and width direc-
tion).

[0038] The inks used may be soluble salts. For exam-
ple, for a blue or cyan color a cobalt salt may be used.
Gold salts may be used for providing a magenta tone,
copper salts for a yellow color and ruthenium salts for
black.

[0040] While the soluble salts themselves sometimes
do not have the color which they are intended for, the
color is obtained upon incorporation of the elements into
the glass matrix. For example, the cobalt blue tone is
obtained upon the integration of cobalt oxide into the sil-
ica matrix.

[0041] In case that pigments are used, cyan or blue
color is obtained by adding cobalt or cobalt aluminum
containing compounds, the yellow may be obtained by
pigments containing zirconium and praseodymium or ti-
tanium chrome or titanium nickel compounds. Further-
more, for black cobalt chrome iron manganese contain-
ing pigments and for green chrome containing pigments
may be used. For a brown tone, iron containing pigments
are suitable.

[0042] After having printed a decorative motif onto the
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glass 13’ the form 12 with the glass is brought into or
conveyed through an oven 22, wherein the glass is melt-
ed such that upon cooling down a rigid glass body 13" is
obtained. Inthe oven 22the bakingprocessis carried out.
[0043] Before the baking and after the printing the
glass may be dried in order to remove any liquid or to at
least reduce the presence of liquid. This may be done by
letting the liquid evaporate on its own (during e.qg. at least
one hour) orby slightly heating the glassto atemperature
of less than 50°C, 75°C or 100°C or the boiling temper-
ature of the liquid. By drying the glass the ink is also dried
upon which the soluble salts (if present) crystallize.
Thereby their spreading out during the melting of the
glass is reduced. This prevents a blurring of the ink lead-
ing to undesired reduction of the printing quality of the
motif. Further the evaporation of any liquid during the
baking may cause stress or bubbles in the glass body.
[0044] The size of the largest extension of the glass
body 13" may be between 1 and 20, 30, 40 or 50 cm.
The thickness may be between 3 and 15 mm, for exam-
ple, between 4 and 12 mm, and more preferred between
5and 10 mm.

[0045] In figure 2a, an enlarged surface 19 showing
the glass particles 25, 26 is shown. In the view it can be
seen that two kinds of glass particles are provided, one
kind of glass particle 25 having substantially larger diam-
eters than the other glass particles 26, which are com-
paratively small. Larger glass particles 25 fill the volume
of the glass portion while the small glass particles 26 fill
the cavities between the glass particles 25.

[0046] As can be seen the surface 19 is porous since
pores are provided between the different glass particles
25, 26. Ink droplets 21 ejected by an ink jet printer 20
impinge onto the surface 19 such that the ink of the ink
droplet 21 is absorbed into the pores. Such absorbed ink
droplets are shown with reference sign 21’

[0047] During the baking process the glass particles
25, 26 are melted and upon cooling down form a closed
surface of a glass body. The ink droplets 21’ leave a
colorant distribution with dots 21" in the glass body. As
canbe seeninfig. 2b, the colorants reach up into a depth
of d, which is preferably more than 0.05 or 0.1 mm. d
may be as large as 1 mm or even 2 mm depending on
the ink saturation provided during ink jet printing. Prefer-
ably the ink droplets 21" are identifiable in the glass body,
although they may be joined at scme locations. The ink
is preferably not above the glass surface. This means
that the surface of the glass body is a (coloured) glass
surface but does not have e.g. a colouring paint on its
surface covering the glass.

[0048] Figure 3shows amosaic 30, which iscomposed
of a plurality (here 16) glass bodies 31, which show a
motif 32 with a common object (here an apple).

[0049] Infigure 4, schematically the steps of the prep-
aration of such a glass mosaic 30 of figure 3 is shown.
[0050] With reference sign 40 a digital image of an ap-
ple 41 is shown. In a first step, such a digital image is
enlarged to another digital image 42. In this enlargement
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step, not only the size of the image is increased, but also
the resolution of the color information may be increased.
This may be done, for example, by pixel interpolation in
order to have new pixels the colour information of which
is interpolated from original pixels.

[0051] The digital image 42 may then be divided into
smaller digital images 43a to 43d each having a portion
of the enlarged digital image 42 such that all portions
together have the same image information as the en-
larged digital image 42 {(except possibly for some image
information of spacings between glass bodies; see be-
low). A digital image 42 may be divided into for example
4 ormorethan 4, 10, 25, 50 or 100 smaller digital images
43.

[0052] Each image portion 43a to 43d may have such
a size that it may be printed by an ink jet printer 20 in one
process (e.g. one print job). The width of the ink jet print-
ing may be limited to e.g. 10, 20, 30, 40 or 50 or more
cm such that each image portion 43a to 43d should not
have a width of more than the printing width of the ink jet
printer 20. Furthermore, the memory of the ink jet printer
may be limited such that it has to be made sure that each
image portion 43a to 43d is sufficiently small such that it
may be printed in one single printing process with an ink
jet printer 20.

[0053] Each image portion 43a to 43d may, further-
more, be used to be printed on a plurality of glass por-
tions. Thisis shown in figure 4, where each image portion
43ato 43d is provided by a glass mosaic 44a to 44d each
having four glass bodies 45.

[0054] If one glass mosaic 44a is, for example, pre-
pared at one time the different glass bodies 45 thereof
may be joined by amesh, web ofthe like in orderto define
the proper position and orientation of the different glass
bodies 45 of a glass mosaic with respect to each other.
This facilitates application of the glass mosaic at a de-
sired location. The relative position of the joined glass
bodies ofthe mosaic with respect to each other preferably
is the same as the one of the glass bodies during printing
of the motif. The mesh or web may be removable. On
the web or mesh it is, furthermore, possible to print or
stick labels, which identify the position of the mosaic with
respect to a larger mosaic. For example, for the mosaic
44d it may be indicated that it is on the lower right corner
of the mosaic 30 shown in fig. 3. The number of glass
bodies which are joined in this way may be more than 5,
10,25, 50 or 100.

[0055] The spacing of the joined glass bodies provided
in a defined way (e.g. by being stuck to a web or mesh)
may be taken into account upon fabrication of the glass
bodies. E.g. upon dividing the image 42 into smaller dig-
ital images 43a to 43d a small border portion of e.g. the
half of the separation between two glass bodies in acom-
posed mosaic (see fig. 3) may be cut off at each side of
each image 43. The ink printed onto the gaps between
the glass portions upon printing onto two or more glass
portions at the same time leads on its own to the cutting
of image information. Therefore by printing onto a plural-
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ity of glass portions in their final relative configuration
with respectto each other, the gaps between the different
glass portions form the necessary gaps between the im-
age parts on their own. Thereby a straight line extending
e.g. diagonally over a plurality of glass bodies of a mosaic
will be a straight line upon fixing of the glass bodies on
the web or mesh, although it has interruptions atthe sep-
arations between different glass bodies.

Claims

1. Method for preparing decorated glass character-
ized by the steps of:

providing glass (13’) with a porous surface (19);
printing a decorative motif (32} onto the porous
surface (19) with an ink jet printer (20); and
baking the glass (13").

2. Method of claim 1, wherein the glass (13') is porous.

3. Method of claim 1 or 2, wherein the glass (13’) is
obtained by pressing glass powder (13), preferably
with a pressure of 20 to 200 bar, or more preferably
with a pressure between 80 to 150 or even more
preferably with a pressure between 100 to 120 bar.

4. Method of claim 3, wherein the glass powder (13) is
humidified with a liquid, preferably water, which ad-
ditionally may contain additives, wherein the amount
of liquid in relation to the glass powder is preferably
in the range between 1 to 4 weight percent or more
preferred in the range between of 1.5 to 2.5 percent.

5. Method according to any of claims 3 to 4, wherein
the glass powder (13) is a mixture of glass particles
(4, 5) with different diameters in the range between
20 and 500 micrometers.

6. Method of any of claims 1 to 5, wherein the inkis a
liquid having a soluble salt and/or a pigment, such
as a metallic oxide pigment as colorant.

7. Method of any of claims 1 to 6, wherein the printing
is performed with a dot density of higher than 180
dots per inch.

8. Method of any of claims 1 to 7, wherein the glass
(13') is dried after the printing and before the baking.

9. Method of any of claims 1 to 8, wherein the baking
is carried out at temperatures between 700°C and
1200°C, preferably between 800°C and 1000°C
and/or wherein the baking process in which temper-
atures are above ambient temperature lasts be-
tween 15 and 60 minutes, preferably between 20
and 45 minutes.
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Method of any of claims 1 to 9, wherein the portions
of a mosaic (45) are processed simultaneously.

An apparatus (1) for preparing decorated glass
characterized by:

- means for providing glass (13’) with a porous
surface (19) such as a press (14, 15, 16);

- an inkjet printer (20) for printing a decorative
motif (32) onto the porous surface (19).

Apparatus of claim 11, wherein the apparatus (1)
further comprises an oven (20) for baking the glass
(13).

Apparatus of any of claims 11 or 12, further compris-
ingmeans (2, 3, 6) for providing a predefined amount
of glass powder (4, 5), which preferably includes a
weight (6) and/or a means for providing a predefined
amount of liquid such as a flow-meter (8).

Glass body (13") characterized by comprising:

a decorative motif (32) incorporated into the
glass body (13"), wherein colorants forming the
decorative motif (32) are present at distance (d)
from the surface of the glass body (13") by more
than 0.05 mm, 0.1 mm, 0.2 mm, 0.5 mmor 1.0
mm and the colorants are provided at least in a
portion of the decorative motif in a dot (21’) pat-
tern with a dot density of more than 180 dots per
inch.

Glass mosaic (30) comprising a plurality of glass
bodies (31, 45) as of claim 14, such as for example
more than 4, 10, 25, 50, 100, or 500 glass bodies
(31, 45) whichtogetherforma joined decorative motif
(32) by displaying a common object.

Amended claims in accordance with Rule 137(2)
EPC.

1. Method for preparing decorated glass character-
ized by the steps of:

providing glass (13’) with a porous surface (19);

wherein the glass (13’) is obtained by pressing glass
powder (13) which is a mixture of glass particles (4,
5) with different diameters in the range between 20
and 500 micrometers, such that a part of the glass
particles has a diameter between 100 and 400 mi-
crometers;

printing a decorative motif (32) onto the porous sur-
face (19) with an ink jet printer (20); and

baking the glass (13").
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2. Method of claim 1, wherein the glass (13') is po-
rous.

3. Method of claim 1 or 2, wherein the glass powder
(13) is pressed with a pressure of 20 to 200 bar or
with a pressure between 80 to 150 or with a pressure
between 100 to 120 bar.

4. Method of claim 3, wherein the glass powder (13)
is humidified with a liquid, preferably water, which
additionally may contain additives, wherein the
amount of liquid in relation to the glass powder is
preferably in the range between 1 to 4 weight percent
ormore preferred in the range between of 1.5t0 2.5
percent.

5. Method of any of claims 1 to 4, wherein the ink is
a liquid having a soluble salt and/or a pigment, such
as a metallic oxide pigment, as colorant.

6. Method of any of claims 110 5, wherein the printing
is performed with a dot density higher than 180 dots
per inch.

7. Method of any of claims 1 to 6, wherein the glass
(13) is dried after the printing and before the baking.

8. Method of any of claims 1 to 7, wherein the baking
is carried out at temperatures between 700°C and
1200°C, preferably between 800°C and 1000°C
and/or wherein the baking process in which temper-
atures are above ambient temperature lasts be-
tween 15 and 60 minutes, preferably between 20
and 45 minutes.

9. Method of any of claims 1 to 8, wherein the printing
of a motif (32) onto the porous surface (19) of two or
more portions of a mosaic (45) is processed simul-
taneously.

10. An apparatus (1) for preparing decorated glass
characterized by:

- means for providing glass (13’) with a porous
surface (19)includingmeansfor providing a pre-
defined amount of glass powder (13) which is a
mixture of glass particles (4, 5) with different di-
ameters in the range between 20 and 500 mi-
crometers such that a part of the glass particles
has a diameter between 100 and 400 microm-
eters, and a press (14, 15, 16) for compressing
glass powder;

- an inkjet printer (20) for printing a decorative
motif (32) onto the porous surface (19).

11. Apparatus of claim 10, wherein the apparatus
(1) further comprises an oven (20) for baking the
glass (13’).
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12. Apparatus of any of claims 10 or 11, further com-
prising means (2, 3, 6) for providing a predefined
amount of glass powder (4, 5), which preferably in-
cludes a weighing device (6) and/or a means for pro-
viding a predefined amount of liquid such as a flow-
meter (8).
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CLAIMS INCURRING FEES

The present European patent application comprised at the time of filing claims for which payment was due.

D Only part of the claims have been paid within the prescribed time limit. The present European search
report has been drawn up for those claims for which no payment was due and for those claims for which
claims fees have been paid, namely claim(s):

D No claims fees have been paid within the prescribed time limit. The present European search report has
been drawn up for those claims for which no payment was due.

LACK OF UNITY OF INVENTION

The Search Division considers that the present European patent application does not comply with the
requirements of unity of invention and relates to several inventions or groups of inventions, namely:

see sheet B

[:I All further search fees have been paid within the fixed time limit. The present European search report has
been drawn up for all claims.

D As all searchable claims could be searched without effort justifying an additional fee, the Search Division
did not invite payment of any additional fee.

D Only part of the further search fees have been paid within the fixed time limit. The present European
search report has been drawn up for those parts of the European patent application which relate to the
inventions in respect of which search fees have been paid, namely claims;

E None of the further search fees have been paid within the fixed time limit. The present European search
report has been drawn up for those parts of the European patent application which relate to the invention
first mentioned in the claims, namely claims:

see additional sheet(s)

The present supplementary European search report has been drawn up for those parts
of the European patent application which relate to the invention first mentioned in the
claims (Rule 164 (1) EPC).
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The Search Division considers that the present European patent application does not comply with the
requirements of unity of invention and relates to several inventions or groups of inventions, namely:

1. claims: 1-13

A method and apparatus for preparing decorative glass,
comprising the steps of (or means for) providing glass with
a porous surface and inkjet printing a decorative motif onto
the porous surface.

2. claims: 14-15

A glass body comprising colorants forming a decorative
motif, wherein the colorants are present at a distance (>0)
from the surface of the glass body and are provided in a dot
pattern with a dot density of more than 180 dpi.
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WO 2005019360 Al 03-03-2005
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For more details about this annex : see Official Jounal of the European Patent Office, No. 12/82
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