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OBTAINED

(57) The present invention refers to the field of mo-
saic panels for wall coverings and floors, and, more spe-
cifically, to that of systems for forming the aforemen-
tioned panels. More specifically, the invention concerns

a new system for connecting together the tiles to form
the panel that represents an essential product in the prac-
tice of applying mosaics.



EP 3 023 260 A1

2

5

10

15

20

25

30

35

40

45

50

55

Description

[0001] The present invention refers to the field of mo-
saic panels for wall coverings and floors, and, more spe-
cifically, to that of systems for forming the aforemen-
tioned panels. More specifically, the invention concerns
a new system for connecting together the tiles to form
the panel that represents an essential semi-finished
product in the practice of applying mosaics.
[0002] The aforementioned panels, as known, are
compositions of tiles (made from glass, marble, ceramic
or other materials), joined together in advance in order
to facilitate and speed up application, at the same time
obtaining a higher quality result, since the tiles are posi-
tioned and spaced with the maximum regularity. There
are numerous techniques for forming the panels and ap-
paratuses for the automated composition thereof.
[0003] As far as the present invention is concerned,
attention will be focused on the systems for fixing together
the tiles of a panel, after they have been supplied and
arranged, also in terms of orientation, in the desired con-
figuration in organised rows. The prior art includes differ-
ent types of solution in this regard.
[0004] One of these, which is particularly common, pro-
vides for the use of a netting in fiberglass that is applied
onto the back face of the tiles (i..e. the rough face that
remains invisible when the mosaic is set) and glued to it
by means of a cold-applied vinyl glued. The backing net-
ting is flexible and offers consequent advantages in terms
of the ability to manipulate the panels, also during appli-
cation, in which the operator applying them can also re-
cover possible small imprecisions in application, correct-
ing the spacing of the tiles, within certain limits, which is
not rigidly constrained by the support. The use of the vinyl
glue that remains trapped in the masonry is, however,
considered to be unsatisfactory for a few reasons, espe-
cially in some types and conditions of application and
storage since the water-based glue can be subject to
deterioration, especially if exposed to humidity or low
temperatures. Moreover, in order for the vinyl glue to en-
sure adhesion it needs a backing netting with fine mesh
that leaves a small surface exposed on the back faces
of the tiles, which is not suitable for ensuring an optimal
hold when the panel is applied.
[0005] An alternative solution, an improvement in
terms of the inert nature of the material and the surface
exposed on the back faces, provides for the use of points
of PVC plasticizer applied as a bridge between one tile
and another, normally two or more points for each facing
side between the tiles. The gluing points are applied to
the base of the tiles resting with their back face on a sheet
of teflon-coated material (in order to avoid adhesion). At
the temperature of application (ambient temperature) the
PVC plasticizer has a substantially liquid consistency,
and must be set by heating. This method does, however,
in turn have drawbacks.
[0006] Firstly, the machinery required to carry out the
method in question is very bulky due to the presence of

large curing ovens necessary to set the PVC previously
applied in points as just described. The curing also im-
plies substantial energy consumption and a long cycle
time, with it being necessary to cure for at least 15 min-
utes at about 180°. Moreover, the transportation of the
tiles from the grids in which they have been arranged at
the teflon-coated plate can frequently disturb the correct
distancing and in general the organisation of the distri-
bution, with the need for additional worker interventions.
[0007] Furthermore, the rigid nature of the connection
points ensures that the panel is indeed rigid, and the dis-
tance between the tiles cannot be modified, thus not al-
lowing corrective actions at the moment of application.
Finally, with the grouting of the tile lines (i.e. the filling of
the empty spacings between the tiles) there can be phe-
nomena of poor adhesion between the grouting material
and the underlying PVC point, due to the non-optimal
affinity between such materials. Therefore, there can be
detachments of the grouting, with consequent irregular-
ities, holes and in general an unsatisfactory aesthetic re-
sult.
[0008] Turning back to the solution with backing net-
ting, with the aim of making its advantages of simplicity
and flexibility free from drawbacks, it has also been at-
tempted to simply replace the vinyl glue with glues of
inert nature, in particular quick setting, such as UVA ray
drying resins. Such attempts, however, have not pro-
duced satisfactory results, both in economic terms (high
gluing costs) and in technical terms, not ensuring secure
adhesion between netting and tiles, due to the difficulty
in completing the adhesion manoeuvring of the netting
over all the tiles before the glue dries.
[0009] Considering the entirety of the situation, the
present applicant has now devised a new system that
surprisingly combines some elements of the prior art,
achieving a result that is fully and unexpectedly effective,
clearly an improvement with respect to all the methods
of application currently in use.
[0010] In particular, such a system firstly manages to
effectively combine cost-effectiveness and simple pro-
duction, secure connection of the tiles, low deterioration
of the glue from atmospheric agents, practicality of ap-
plication and amount (over 70%) of the surface that is
exposed and useful for gripping onto the building infra-
structure to be coated with the mosaic.
[0011] According to the invention, such results are ac-
complished with the method and apparatus for the for-
mation of mosaic panels according to the invention, and
by the panels thus obtained, the essential characteristics
of which are defined by the respective attached inde-
pendent claims. Further advantageous aspects of the in-
vention are defined by the dependent claims.
[0012] The characteristics and advantages of the
method and apparatus for the formation of mosaic pan-
els, and of the panels thus obtained according to the
present invention will become clearer from the following
description of embodiments thereof, given as a non-lim-
iting example, with reference to the attached drawings,

1 2 



EP 3 023 260 A1

3

5

10

15

20

25

30

35

40

45

50

55

in which:

- figure 1 is a schematic representation in side view
of an apparatus according to the invention, in a first
embodiment;

- figure 2 is an enlargement of figure 1 in the area of
the unit for the application of a backing netting to the
tiles arranged in panels;

- figure 3 represents in isolation a part of the unit of
figure 2, namely a distribution device of the glue on
the backing netting;

- figure 4 is a circuit diagram of the system for feeding
and circulating the glue;

- figures 5a to 5c show respective variants of panels
obtained according to the invention; and

- figure 6 represents, analogously to figure 1, an ap-
paratus according to a different embodiment.

[0013] With reference to said figures, in the method
according to the invention liquid PVC is used (more cor-
rectly, particles of PVC in suspension in a liquid plasti-
cizer such as a phthalic resin), of a nature corresponding
to that used in the prior art for application in points but
now selected with a particular viscosity and above all
distributed over an appropriate netting with wire-like
structure, preferably in fiberglass and subjected to pre-
treatment to ensure strong adhesion of the PVC, as well
as sized so as to ensure over 70% of surface left free on
the back faces.
[0014] Going into greater detail, an apparatus accord-
ing to the invention comprises a conveyor 1, typically a
conveyor belt, supported by a frame 11 and having a
horizontal plane 1 a on which panel arrays of tiles P are
fed. The tiles, previously arranged and spaced to form
the panel arrays, and carried along an advancement di-
rection X, resting on the plane with their back faces facing
upwards. Leaving aside for the time being the variant of
figure 6, which will be discussed thereafter, a panel P
arranged and conveyed on the conveyor 1 passes in se-
quence through a unit 2 for applying a backing netting to
the panel itself, and two heating/curing stations 31, 32,
all in sequence following the advancement direction X
corresponding to the direction of longitudinal extension
of the conveyor.
[0015] The netting application unit, shown in greater
detail in figure 2, comprises a spindle 21 for feeding the
netting R continuously from a reel B, towards a cutting
device 22 above the conveyor, adapted for cutting the
netting into pieces of the desired length as a function of
the size of the panel being processed. The unit also com-
prises, downstream of the cutting device and below it, a
device 23 for spreading the glue on the netting R, said
device, according to the representation in figure 3, being
provided with a tank 231 for collecting liquid PVC, rep-
resented by the mass C, with a distributor roll 232 partially
immersed and cooperating with a doctor blade 233 that
is smooth or toothed depending on the amount of PVC
required, said amount also being adjustable by varying

the rotation speed of the roll 232.
[0016] The netting R, guided by a plate 234 and with
the tangential cooperation of a pressing roll 235 advan-
tageously displaced upwards with respect to the distrib-
utor roll 232, makes contact, again tangentially, with the
distributor roll itself, thus being uniformly affected by the
distribution of PVC. The PVC is kept in the desired con-
dition of fluidity through a supply and recirculation system
represented in figure 4 and comprising a circuit 4 with,
in a looped line, an external reservoir 41, a supply pump
42 for supplying the material towards the tank, the same
tank 231, and a return pump 43 for returning the material
to the reservoir. The level of PVC in the tank 231 is con-
trolled by means of a sensor 231 a.
[0017] Again downstream of the tank, the netting R is
finally made to fall from above onto the tiles arranged in
a grid tray and supported by the conveyor 1, this mating
being improved by a guide cylinder 24 that applies a first
gentle pressure on the netting against the tiles. In order
to ensure the perfect sizing of the netting on the panel,
the advancement and cutting movements of the netting
and the advancement movement of the tray are coordi-
nated, through obvious transmission means.
[0018] The entire unit 2, briefly described above,
makes use of technical solutions, in terms of actuation
and control, visible in part from the figures, that are ob-
vious to those skilled in the art and here not detailed
further, being analogous, when considered as such, to
those already used in the system for applying the netting
with vinyl glue.
[0019] As mentioned above, beyond the unit 2 there
are two successive drying ovens or stations 31, 32, for
example and typically using surface radiation through in-
frared halogen lamps that, in two stages, take care of
drying the PVC so as to stabilize the cohesion between
tiles and netting. More specifically, the drying takes place
in two stages; downstream of each of them, respective
pressing cylinders 311, 321 press the netting against the
panel/tiles.
[0020] In a first preheating station there is a first partial
curing of the PVC with a passage time of the material of
about one minute and a corresponding softening of the
netting, thanks to which the action of the first pressing
cylinder 311 will be able to make the netting itself copy
all of the irregularities of the back faces of the tiles, so
as to promote perfect adhesion. The second stage, in a
second station of true curing, with a passage of about
two minutes in an oven at a temperature of over 150° C,
preferably about 180°, involves the mutual dissolving of
the PVC suspension in the plasticizer and the desired
setting of the material. The second pressure by the cyl-
inder 321 immediately downstream of the curing station
32 improves the mechanical adhesion process between
netting and tiles resulting in a panel that is ready for in-
stallation, after cooling at ambient temperature, advan-
tageously, in order to speed up production, with the help
of fans.
[0021] As mentioned, with reference to figure 6, the
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first preheating station can, depending on the circum-
stances dictated by the type of material being processed,
also precede the netting application unit. In this case
there will be, in practice, a preheating of the tiles only,
and a drying action that will take place starting from, and
through the effect of, the contact on the tiles by the netting
impregnated with PVC. The first pressing cylinder 311
will be in this case, of course, arranged downstream of
the unit 2.
[0022] The electric power installed in the two stations
can vary and will be optimised in an obvious manner de-
pending on the type of material treated, just like their
extension along the longitudinal direction in relation to
the advancing speed; indicatively, as mentioned, an
overall time of exposure to the action of the lamps of
about three minutes will be adequate in most circum-
stances. Other heating means can involve different
times.
[0023] Considering now specifically the characteristics
of the PVC (or more correctly of the suspension of PVC
and plasticizer) according to the invention, it is selected
with a viscosity comprised between 50000 and 85000
mPa.s. For example, it is possible to use the product
known as Plastisol® (http://en.wikipedia.org/wiki/Plasti-
sol, http://www.icapsira.com/EN/Products/Plasti-
sol/AboutPlastisol.aspx), as the resin PVC cat. DM 100
STD-BRT of the firm Plastek (http://www.plastek-srl.it/)
or similar. The glue, applied as already described, is dis-
tributed on the netting in a specific small amount, which
stably clings to the netting itself, avoiding, in a surprisingly
effective manner, undesired dripping; nevertheless,
through the homogeneity of the distribution the glue is
capable to achieve perfect adhesion. A contribution to
achieve such an effect is given by the selection of the
dimensional parameters of the netting, which, contrary
to conventional nettings of the prior art, according to the
invention is made with open mesh, for example orthog-
onal square mesh of at least 10x10 mm but more gen-
erally any other configuration that diffusely affects all of
the tiles and achieves a ratio between the surface area
remaining exposed after the netting is applied, and the
tile size area (overall area of the back faces without the
netting) equal to at least 70%. Such a solution makes it
possible to obtain an optimal compromise between rigid-
ity of the panel, secure adhesion on all of the tiles and
large area left free on the tiles for their effective clinging
to the infrastructure to be coated at the moment of instal-
lation.
[0024] Regarding precisely this, with reference to fig-
ures 5a to 5c, it can be seen how in the example case of
orthogonal square meshes the side L of the netting (side
of a mesh square) is advantageously such as to ensure
an arrangement of the netting with at least one crossing
inside the surface of each tile. Such crossing can be just
one at the centre of the tile (example of figure 5b, with
side of the netting of 24 mm and side of the tiles of the
same size), or double like in the examples of figures 5a
and 5c, respectively referring to tiles again with side of

24 mm and netting with side of 12 mm (figure 5a), and
to tiles with side of 48 mm and netting again with side of
24 mm. In all cases it can be seen how the netting, with
its relatively large mesh, leaves a large portion of the
back surface (over 70%) free and available for the cling-
ing action of the installation materials.
[0025] The tiles that can be used according to the in-
vention can be made from various materials such as ce-
ramic, glass and natural stone, according to the most
readily used types. The netting made of fiberglass or oth-
er equivalent material can possibly be pretreated with a
stiffener (for example a butyl methacrylate-based resin)
to make the cohesion with the PVC even more solid.
[0026] As well as the advantages already highlighted,
it is possible to note and summarise the following char-
acteristics of the invention all obtained simultaneously
and in combination:

- ease of application of the glue;
- ease of gluing of the backing netting to the tiles, with

a drying time that leaves time to consolidate the co-
hesion through successive pressure;

- speed of curing with respect to point PVC systems,
since the PVC is exposed on the surface and with a
high surface/volume ratio;

- guarantee of alignment of the grooves since the net-
ting is applied to the tiles arranged in a grid, without
the need for transfers;

- larger surface of the tiles uncovered and available
for the masonry

- guaranteed seal over time, since PVC unlike vinyl
glue does not suffer deterioration due to temperature
and/or humidity;

- possibility of small corrections during application
since the filaments of the netting, although making
a reliable armature that facilitates the attachment
and makes it secure, maintain some degree of flex-
ibility;

- during application, no detachment of the grouting
material of the tile lines since such lines are not ac-
tually affected by the PVC, and a reliable cohesion
is obtained between the fibre and the cementitious
glue that facilitates the attachment to the wall or
building infrastructure in general and makes it se-
cure.

[0027] The present invention has been described up
to here with reference to possible example embodiments
thereof. It should be understood that there can be other
embodiments all covered by the scope of protection of
the claims here attached.

Claims

1. Method for obtaining a mosaic tile product compris-
ing tiles arranged and mutually joined in an irrevers-
ible fashion to form a panel (P), the method compris-
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ing:

- preparing said panel (P) with said tiles exposed
on their back faces;
- providing a backing netting (R) in a wire-like
material adapted to be superimposed to said
tiles in connection with all of them, leaving on
the back faces an exposed surface area of at
least 70% the size area of the tiles;
- spreading over said netting (R) a distribution
of PVC plasticizer in a liquid state;
- joining said PVC glued netting (R) to said tiles
over the back faces;
- processing the compound thus obtained in at
least one curing step of the PVC plasticizer and
at least one pressing step of the netting against
the tiles.

2. Method according to claim 1, wherein the spreading
of the PVC plasticizer is carried out at ambient tem-
perature.

3. Method according to claim 1 o 2, wherein said PVC
plasticizer has a viscosity comprised between 50000
and 85000 mPa.s.

4. Method according to any of the previous claims,
wherein said at least one curing step is carried out
at a temperature greater than 150° C, preferably of
180° C.

5. Method according to any of the previous claims, fur-
ther comprising a tile preheating step preceding said
curing step.

6. Method according to any of the previous claims,
wherein said netting (R) is a netting with orthogonal
meshes having side (L) greater or equal to 10 mm,
the netting (R) being applied so as to have at least
one crossing inside each tile.

7. Method according to any of the previous claims,
wherein said wire-like material is fiberglass.

8. Apparatus for obtaining a panel product of mosaic
tiles arranged and mutually joined in an irreversible
fashion, the apparatus comprising:

- conveyor means (1) adapted to support said
tiles and transport them according to an ad-
vancement direction (X);
- feeding and cutting means (22) of a tile backing
netting (R) made of a wire-like material;
- means (23) for spreading over said netting a
distribution of PVC plasticizer in liquid state and
for applying said PVC glued netting to said tiles;
- PVC plasticizer drying means (31, 32) com-
prising at least one PVC curing oven (32);

- and pressing means (311, 321) of the netting
(R) against the tiles,
- wherein said PVC spreading means comprise
a liquid PVC accumulation tank (231), a distrib-
utor roll (232) partially immersed in the PVC and
tangentially cooperating with an adjustable doc-
tor blade (233) and with a pressing roll (235)
displaced upwards with respect to said distrib-
utor roll (232), and wherein said tank (231) is
associated with a continuous recirculation circuit
(4) of the PVC to and from an external reservoir.

9. Apparatus according to claim 8, wherein said drying
means further comprise a tile preheating oven (31)
upstream of said curing oven (32).

10. Apparatus according to claim 8 or 9, wherein said
pressing means comprise respective pressing cylin-
ders (311, 321) arranged downstream of said pre-
heating oven (31) and said curing oven (32).

11. Product of mosaic tiles arranged and mutually joined
in an irreversible fashion to form a panel (P), com-
prising a backing netting (R) in a wire-like material
applied to said tiles over the back face through a
distribution of PVC plasticizer, the netting being su-
perimposed to said tiles in connection with all of them
and leaving on the back faces an exposed surface
area of at least 70% the size area of the tiles.

12. Product according to claim 11, wherein said netting
(R) is a netting with orthogonal meshes having side
(L) greater or equal to 10 mm.

13. Product according to claim 12, wherein said netting
(R) has a single crossing at the center of each tile.

14. Product according to claim 12, wherein said netting
(R) has at least two crossings inside each tile.

15. Product according to any of the claims from 11 to
14, wherein said wire-like material is fiberglass.
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