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(54) Atile stacking apparatus

(67) A tile stacking apparatus (1), comprising:a
stacking zone (2) of tiles (5), in which the tiles (5) are
progressively stacked on one another;conveyor means
(3), for conveying tiles (5) to be stacked towards the
stacking zone (2). The conveyor means (3) comprise two
conveyor elements (3), which: are arranged above the
stacking zone (2) such as to convey atile (5) to be stacked
into atransfer position (P) which is proximalto the storage
zone (2); are distanced from one another such as to re-
spectively contact a first lateral edge (50) and a second
lateral edge (51) of the tile (5); are configured such that
a pressure exerted on the upper wall (52) of the tile (5)
to be stacked which has arrived in the transfer position

(P) can lead to a disengaging of the conveyor elements
(3) from the tile (5) to be stacked. The apparatus (1) fur-
ther comprises a mobile release element (6) for acting
on the upper wall (52) of the tile (5) such as to cause
disengagement of the tile (5) to be stacked from the con-
veyor elements (3); aspirating gripping means (7) of the
tile (5), activatable such as to retain the tile (5). The as-
pirating gripping means (7) are mobile between the trans-
fer position (P) and the stacking zone (2), such as to
enable gripping the tile (5) when the tile (5) is arranged
in the transfer position (P), the transfer of the tile (5) to
be stacked towards the stacking zone (2) and the release
of the tile (5) in the stacking zone (2).
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Description

[0001] The present invention relates to an apparatus
for stacking tiles.

[0002] Apparatus are known which enable stacking of
tiles, for example ceramic tiles, so that they can subse-
quently be packed.

[0003] These apparatus are often used in "selection
lines", in which homogeneous stacks of tiles are formed
according to the respective qualitative characteristics.
[0004] An apparatus for stacking tiles comprises:

one or more tile stacking zones, in which the tiles
are progressively stacked on one another;

two loop-wound conveyors made of a flexible mate-
rial, arranged above the stacking zone, for conveying
tiles to be stacked towards the stacking zone;

a plurality of mobile release elements, arranged
above the loop-wound conveyors, for abutting the
tiles to be stacked arranged on the conveyor ele-
ments, causing disengagement of the tiles from the
conveyors.

[0005] In particular, the two loop-wound conveyors
convey the tiles to be stacked towards a transfer position
which is proximal to the stacking zone.

[0006] In detail, the two loop-wound conveyors are dis-
tanced from one another so as to contact respectively a
first lateral edge and a second lateral edge, opposite one
another, of the tile to be stacked, thus supporting the tile.
The two loop-wound conveyors are each wound about
respective pulleys such as to extend on a horizontal
plane.

[0007] Each mobilerelease elementcomprises astem
and an idle roller, borne at an end of the stem, so as to
be arranged superiorly to a corresponding loop-wound
conveyor.

[0008] In particular, each stem, and therefore eachroll-
er borne by the stem, is activatable so as to perform a
vertical outward run, from top towards bottom, so that
the roller is brought to the conveyor elements, so as to
press on the upper wall of the tile in the transfer position,
with the aim of disengaging the tile from the conveyor
elements.

[0009] The stacking zone is defined by pairs of up-
rights, usually four, opposite two by two at an appropriate
reciprocal distance such as to identify a sort of vertical
channel communicating with theconveyor elements, so
as to internally receive a stack of tiles.

[0010] Internally of the uprights (in particular at least
internally of the two uprights) loop-wound chains are
housed which extend vertically, following the develop-
ment of the respective upright, and which each bear a
support element. In particular, the support element
projects towards the inside of the channeland is vertically
step-mobile by means of the loop-wound channels (in
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turn activated by known means); in detail, each step cor-
responds to the thickness of a tile.

[0011] For the formation of a stack of tiles, a first tile
to be stacked is fed onto the conveyor elements and
transferred therefrom in the above-mentioned manner,
up to being located at the transfer position, above the
stacking zone.

[0012] The stems are thus activated to carry out the
outward runthereof, suchthattherollers, as already men-
tioned, press against the upper surface of the tile so that
the tile is expelled from the conveyor elements, towards
the stacking zone. The stems can therefore perform the
vertical return run thereof, so as to return into the relative
initial position.

[0013] Thefirsttile which is expelled from the conveyor
elements is contacted by the support elements (which
are at least two in number) of the stacking zone; these,
in fact, are initially borne by the relative chains into the
closest position to the conveyor elements, towards the
upper end of the uprights, so as to receive and support
the first tile.

[0014] When thefirsttile has been received by the sup-
port elements, the elements are moved by a step down-
wards: the second tile which will be expelled from the
conveyor line will be arranged on the first tile and so on,
until a stack of tiles is formed that comprises a predefined
number of tiles.

[0015] However, during the transfer of the tiles from
the conveyor elements to the stacking zone, there is often
damage to and/or breakage of the tiles.

[0016] Infact, as already mentioned, the impulse trans-
mitted by the roller on a tile to be stacked must be such
as to enable the disengagement of the conveyor ele-
ments by the tile.

[0017] Further, the tile falls by gravity onto the support
elements present in the stacking zone (or a tile which
may already be present in the stacking zone), which are
arranged at a certain distance from the conveyors, in
order to enable correct functioning of the conveyor ele-
ments.

[0018] With these conditions, each tile to be stacked
is subjected to a double stress: in fact, at first the rollers
impact the tile resting on the conveyor elements, and,
secondly, the tile impacts on the support elements or on
another tile already arranged in the stacking zone.
[0019] Further, the thickness of the tiles is in some cas-
es limited, and this increases the possibility of damage
to and/or breakage of the tiles.

[0020] Clearly thisdamaging/breakage is translatedin-
to an increase in costs incurred and times for the forma-
tion of a stack of tiles, as the damaged/broken tiles cannot
be further used and have to be removed from the stack
destined for packing.

[0021] The aim of the present invention is to obviate
the drawback, by providing an apparatus for stacking tiles
according to claim 1.

[0022] The apparatus of the invention advantageously
stops damage and/or breakage of the tiles to be stacked
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from occurring.

[0023] This consequently determines both a consider-
able reduction in costs to be supported for realising a
stack of tiles and a reduction of total times for realising
a stack of tiles, as there are no damaged/broken tiles to
remove from the stack of tiles under formation.

[0024] Specific embodiments of the invention and fur-
ther adavantageous aspects connected thereto will be-
come clear from the following description, according to
what is set out in the claims and with the aid of the ac-
companying tables of drawings, in which:

figures 1, 2 and 3 each show a perspective view of
an apparatus according to the present invention, in
different operative configurations, according to an
embodiment of the invention;

figure 4 is a larger-scale view of detail K of figure 3;

figures 5, 6, 7 and 8 are each a section view of the
apparatus offigures 1, 2, 3 in different operating con-
figurations.

[0025] With reference to the accompanying figures, 1
denotes an apparatus for stacking tiles 5 according to
the present invention.

[0026] The apparatus 1 comprises: a stacking zone 2
of tiles 5, in which the tiles 5 are progressively stacked
on one another (as shown by way of example in figures
3 and 8); conveyor means 3, for conveying tiles 5 to be
stacked towards the stacking zone 2.

[0027] The conveyor means 3 comprise two conveyor
elements 3 (only partially visible in the accompanying
figures) which are arranged above the stacking zone 2
such as to convey a tile 5 to be stacked into a transfer
position P which is proximalto the storage zone 2; further,
they are distanced from one another such as to respec-
tively contact a first lateral edge 50 and a second lateral
edge 51 (for example opposite one another) of the tile 5
to be stacked, thus supporting the tile 5 to be stacked.
Further, the conveyor means 3 are configured such that
a pressure exerted on the upper wall 52 of the tile 5 to
be stacked which has arrived in the transfer position P
can lead to a disengaging of the conveyor elements 3
from the tile 5 to be stacked.

[0028] The apparatus 1 further comprises at least a
mobile release element 6 for acting on the upper wall 52
of the tile 5 to be stacked, once the tile to be stacked has
arrived in the transfer position P, such as to cause dis-
engagement of the tile 5 to be stacked from the conveyor
elements 3.

[0029] A particular characteristic of the apparatus 1 of
the invention is that it comprises aspirating gripping
means 7 of the tile 5 to be stacked, activatable such as
to retain the tile 5 to be stacked.

[0030] In detail, the aspirating gripping means 7 are
mobile between the transfer position P and the stacking
zone 2, such as to enable gripping the tile 5 to be stacked

10

15

20

25

30

35

40

45

50

55

when the tile 5 is arranged in the transfer position P, the
transfer of the tile 5 to be stacked towards the stacking
zone 2 and the release of the tile 5 to be stacked in the
stacking zone 2.

[0031] The presence of the aspirating gripping means
7 advantageously prevents the drawbacks of the prior
art from occurring, i.e. it prevents damage to and/or
breakage of the tiles 5 to be stacked which are moved
from the conveyor elements 3 to the storage zone 2.
[0032] Infact, the aspirating means 7 can contact and
retain a tile 5 to be stacked arranged at the transfer po-
sition, so as to bring it to the stacking zone 2, and release
it there (see in particular figures 3, 4, 7 and 8).

[0033] Therefore, once the tile 5 has been released
from the conveyor elements 3, it is not allowed to fall, by
gravity, up to reaching the stacking zone 2 as occurred
with the apparatus of known type, but is instead taken
towards the stacking zone 2 up to reaching it.

[0034] Consequently, the impact the tile 5 was subject
to in the prior art following the fall by gravity, for example
onto atile 5 already stacked in the stacking zone 2, does
not occur with the apparatus 1 of the invention.

[0035] In a preferred embodiment of the invention, the
conveyor element 3 are two closed-loop conveyors
(belts, chains..) a first and a second, for example made
of a flexible material, wound on corresponding pulleys
(not illustrated) so as to be arranged on a horizontal
plane.

[0036] In particular, the two conveyor elements 3 are
flanked to one another so that a first branch of the first
conveyor element opposes a first branch of the second
conveyor element. As will be clear to a technician in the
sector, thetile 5to be stacked is arranged on the conveyor
elements 3 so that the relative first lateral side 50 and
the relative second lateral side 51 are contactable, re-
spectively, by the first branch of the first conveyor ele-
ment and the first branch of the second conveyor ele-
ment.

[0037] The conveyor elements 3 are arranged at a re-
ciprocal distance that is such as to enable at the same
time supporting the tile 5 to be stacked (as already men-
tioned) and the release thereof by the conveyor elements
3 following a pressure exerted on the upper wall 52 of
the tile 5 to be stacked (by the mobile release element 6).
[0038] In the illustrated embodiment of the invention,
the mobile release element 6 comprises a stem 60 and
aroller 61, borne idle by the stem 60, the roller 61 being
arranged in such a way as to press on the upper wall 52
of the tile 5 to be stacked, once the tile has reached the
transfer position P, such as to determine the disengage-
ment of the tile 5 to be stacked from the conveyor ele-
ments 3 (see in particular figures 2 and 6).

[0039] In particular, with reference to the accompany-
ing figures, the conveyor elements 3 are parallel to one
another and the roller 61 (which is for example made of
rubber) is brought by the stem 60 to an end thereof, such
that the rotation axis thereof is perpendicular to the de-
velopment of the conveyor elements 3.
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[0040] Since a tile 5 reaching the transfer position P
has a relative advancing component, the roller 61, when
contacting it, rotates at the same time about the rotation
axis thereof, thus limiting, advantageously, the friction
component between the contact surfaces.

[0041] In an embodiment, the apparatus 1 of the in-
vention comprises an aspirating source; the aspirating
gripping means 7 comprising a sucker 70 (for example
made of a yielding material) connected to the aspirating
source, for contacting the upper wall 52 of the tile 5 to be
stacked, transferring the tile 5 to be stacked towards the
stacking zone 2 and releasing the tile 5 to be stacked
into the stacking zone 2.

[0042] In particular, the aspirating source is activated
when the sucker 70 is positioned at the tiles 5 to be
stacked in the transfer position P, so that the sucker 70
retains the tile 5, and is deactivated when the sucker 70
is at the stacking zone 2, so that the sucker 70 releases
the tile 5.

[0043] In detail, the sucker 70 can be fixed to a corre-
sponding stem 71, as shown in the accompanying figures
(see in particular figure 4).

[0044] Further, the apparatus 1 can comprise an aspi-
rating conduit (not visible in the accompanying figures)
arranged such as to connect the aspirating source to the
sucker 70. The aspirating conduit for example can be
rigid and function as a support for the sucker 70 and/or
be integrated in the support stem 71 of the sucker 70, as
in the embodiment of the appended figures.

[0045] In a different embodiment of the invention (not
illustrated), the mobile release element bears the aspi-
rating gripping means and can also move between the
transfer position and the stacking zone.

[0046] In particular, the apparatus of the embodiment
can comprise an aspirating source, and the aspirating
gripping means can comprise a sucker (for example
made of a yielding material), connected to the aspirating
source.

[0047] Indetail, according to the embodimentthe suck-
er is fixed to the mobile release element for contacting
the upper wall of the tile to be stacked, transferring the
tile to be stacked towards the stacking zone andreleasing
the tile to be stacked in the stacking zone.

[0048] In other words, when a tile to be stacked reach-
es the transfer position, the mobile release element is
activated: the sucker contacts the upper wall of the tile
and themobile release element presses on the upper wall
of the tile, such as to determine the release of the tile to
be stacked by the conveyor elements (which can also be
in this case the conveyor elements).

[0049] Similarly to what is described in the foregoing,
the aspiratingsource is activated when the sucker is at
the tile in the transfer position, so that the sucker retains
the tile, and is deactivated when the sucker is at the stack-
ing zone, so that the sucker releases the tile.

[0050] In this embodiment the mobile release element
and the aspirating gripping means advantageously have
a particularly compact size.
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[0051] In particular, the mobile release element can
comprise a stem, which bears the sucker atan end there-
of, such as to contact the tile to be stacked as mentioned
above.

[0052] In this embodiment too the apparatus can com-
prise an aspirating conduit arranged such as to connect
the aspirating source to the sucker (which can also exhibit
the characteristics described for the preceding embodi-
ment).

[0053] In particular, with reference to the embodiment
of the appended figures, the apparatus 1 can comprise
four stems 60, which bear a same number of rollers 61,
and four suckers 70 borne by a same number of stems
71, so as to optimize the efficiency of the apparatus 1.
[0054] Still with reference to the figures, the apparatus
1 comprises a frame 8 comprising in turn two flanked and
parallel guides 80, 81 which each support a correspond-
ing conveyor element 3.

[0055] Themobilerelease element6 andthe aspirating
gripping means 7 are fixable to the guides 80, 81; in par-
ticular, the mobile release element 6 and the aspirating
gripping means 7 are translatable along the guides 80,
81 so as to adapt to the various formats of the tiles 5 to
be stacked (which can exhibit even very large dimen-
sions).

[0056] Inthe illustrated embodiment, the two conveyor
elements 3 are arranged horizontally and the mobile re-
lease element 6 and the aspirating gripping means 7 are
vertically mobile.

[0057] In particular, the two conveyor elements 3 are
arranged parallel to one another so as to restingly receive
a first lateral edge 50 and a second lateral edge 51, op-
posite one another, of a tile 5 to be stacked. In particular,
the tile 5 can be arranged resting on the two conveyor
elements 3 so thatthefirst lateral edge 50 and the second
lateral edge 51 thereof are parallel to the two conveyor
elements 3.

[0058] The apparatus 1 of the invention can further
comprise at least an abutting element 4 (see in particular
figure 4), fixable to the mobile release element 6, dimen-
sioned and arranged so as to abuttingly receive a third
lateral edge 54 of the tile 5 arranged transversally to the
conveyor elements 3, when the mobile release element
6 contacts the tile 5 to be stacked. In particular, the third
lateral edge 54 of the tile is abutted by the abutting ele-
ment 4 at a relative flat surface arranged vertically, so as
to be perpendicular to the extension plane of the convey-
or element 3; in this way, the abutting element 4 guaran-
tees a correct alignment of the tiles 5 which are stacked
in the stacking zone 2.

[0059] As illustrated in the appended figures, the ap-
paratus 1 of the present invention can further comprise
a plurality of rollers 9 arranged between the conveyor
elements 3 and the stacking zone 2. The rollers 9 are
rotatable about a rotation axis parallel and alignedly un-
derlying the conveyor elements 3 and are borne idle by
a rod 90 passing through the rotation axis and parallel
thereto.
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[0060] Therollers 9 canbe made forexample of rubber,
and are predisposed to dampen the impact that the tile
5 to be stacked is subjected to following the activation of
the mobile release element 6 so as to disengage the tile
from the conveyor elements 3. This detail, therefore, fur-
ther prevents any damage to and/or breakage of the tiles
5 to be stacked.

[0061] In anembodiment of the invention, the stacking
zone 2 is defined by pairs of uprights 20 (only partly visible
in the accompanying figures), usually four, opposite two
by two at an appropriate reciprocal distance such as to
identify a sort of vertical channel communicating with the
conveyor elements 3, so as to internally receive a stack
of tiles 5.

[0062] Internally ofthe uprights 20 (in particular at least
internally of the two uprights) loop-wound chains are
housed which extend vertically, following the develop-
ment of the respective upright 20, and which each bear
a support element. In particular, the support element
projects towards the inside of the channeland is vertically
mobile in step-motion by means of the loop-wound chains
(in turn activated by known means); in detail, each step
corresponds to the thickness of a tile 5.

[0063] The first tile 5 which is disengaged by the con-
veyor elements 3 is brought by the aspirating gripping
means 7 to the support elements of the stacking zone 2
and released there. In fact, the support elements are in-
itially borne by the relative chains into the closest position
to the conveyor elements 3, towards the upper end of
the uprights 20, so as toreceive and support the firsttile 5.
[0064] When the first tile 5 has been received by the
support elements, the elements are moved by a step in
a downwards direction: the second tile 5 which will be
expelled by the conveyor elements 3 will be arranged on
the first tile 5 and so on, until a stack of tiles 5 is formed
comprising a predefined number of tiles 5.

[0065] The apparatus 1 of the invention is usable for
example in "selection lines", in which stacks of tiles 5
have to be formed that are homogeneous according to
the relative qualitative characteristics, in order to enable
them to be subsequently packed.

[0066] The above has been described purely by way
of non-limiting example, and any constructional variants
are understood to fall within the protective scope of the
following claims.

Claims
1. Atile stacking apparatus (1), comprising:

a stacking zone (2) of tiles (5), in which the tiles
(5) are progressively stacked on one another;
conveyor means (3), for conveying tiles (5) to
be stacked towards the stacking zone (2);

the conveyor means (3) comprising two convey-
or elements (3), which: are arranged above the
stacking zone (2) such as to convey a tile (5) to
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be stacked into a transfer position (P) which is
proximal to the storage zone (2); are distanced
fromone another such as to respectively contact
afirstlateral edge (50) and a second lateral edge
(51) of the tile (5) to be stacked, thus supporting
the tile (5) to be stacked; are configured such
that a pressure exerted on the upper wall (52)
of the tile (5) to be stacked which has arrived in
the transfer position (P) can lead to a disengag-
ing of the conveyor elements (3) from the tile (5)
to be stacked;

the apparatus (1) further comprising a mobile
release element (6) for acting on the upper wall
(52) of the tile (5) to be stacked, once the tile to
be stacked has arrived in the transfer position
(P), such as to cause disengagement of the tile
(5) to be stacked from the conveyor elements

3);
characterised in that it comprises:

aspirating gripping means (7) of the tile (5) to be
stacked, activatable such as to retain the tile (5)
to be stacked; the aspirating gripping means (7)
being mobile between the transfer position (P)
and the stacking zone (2), such as to enable
gripping the tile (5) to be stacked when the tile
(5) is arranged in the transfer position (P), the
transfer of the tile (5) to be stacked towards the
stacking zone (2) and the release of the tile (5)
to be stacked in the stacking zone (2).

The apparatus of claim 1, wherein the mobile release
element (6) comprises a stem (60) and a roller (61),
borne idle by the stem (60), the roller (61) being ar-
ranged in such a way as to press on the upper wall
(52) of the tile (5) to be stacked, once the tile has
reached the transfer position (P), such as to deter-
mine the disengagement of the tile (5) to be stacked
from the conveyor elements (3).

The apparatus (1) of claim 1 or 2, comprising an as-
pirating source; the aspirating gripping means (7)
comprising a sucker (70) connected to the aspirating
source, for contacting the upper wall (52) of the tile
(5) to be stacked, transferring tile (5) to be stacked
towards the stacking zone (2) and releasing the tile
(5) to be stacked into the stacking zone (2).

The apparatus of claim 1, wherein the mobile release
element bears the aspirating gripping means and
can also move between the transfer position and the
stacking zone.

The apparatus of the preceding claim, comprising
an aspirating source; the aspirating gripping means
comprising a sucker connected to the aspirating
source, which sucker is fixed to the mobile release
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element such as to contact the upper wall of the tile
to be stacked, transfer the tile to be stacked towards
the stacking zone and release the tile to be stacked
in the stacking zone.

The apparatus of the preceding claim, wherein the
mobile release element comprises a stem, which
bears the sucker at an end thereof.

The apparatus (1) of any one ofthe preceding claims,
wherein the two conveyor elements (3) are arranged
horizontally and wherein the mobile release element
(6) and the aspirating gripping means (7) are verti-
cally mobile.
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