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Description

[0001] This invention relates to a device for feeding
materials in powder or granular form into a mould cavity
loading carriage in the manufacture of ceramic tiles.
[0002] The device is combined with a loading carriage
having one or more loading compartments open upperly
and lowerly and provided with suitable grids; each com-
partment corresponds to one mould cavity and has plan
dimensions substantially equal to those of the mould
cavity. The carriage is moved forwards and rearwards
while slidingly resting on a flat continuous surface posi-
tioned as a continuation of the upper surface of the
mould die plate comprising the cavity to be filled.
[0003] The carriage is moved synchronously with the
press operations between a retracted position in which
the loading compartment receives the material, and an
advanced position in which the compartment lies above
the mould cavity so that the material falls into the cavity.
While passing from the retracted position to the ad-
vanced position, the loading compartment is closed low-
erly by the surface on which it slides.
[0004] In the known art, the carriage is fed by an over-
lying hopper the lower mouth of which has a transverse
dimension (ie perpendicular to the carriage movement)
equal to the total dimension of the loading compart-
ments, whereas its longitudinal dimension is less than
the corresponding compartment dimension. When the
carriage moves in the vicinity of its retracted position,
the lower mouth of the hopper covers the entire area of
the loading compartments so that the material falling
from the hopper fills these compartments (see e.g.
EP-A-0 444 730).
[0005] When the carriage is moved to its advanced
position, the lower mouth of the hopper is closed by a
flat panel positioned on the carriage behind the loading
compartments, to slide against said mouth.
[0006] To obtain certain aesthetic effects in the tiles,
it is known to fill the mould cavity with several materials
of different characteristics, in particular in terms of col-
our. In this manner tile regions are obtained with blurring
of different colours (or other characteristics), typically for
imitating natural stone.
[0007] For this purpose the different materials, origi-
nating from different silos, are introduced in the deter-
mined proportions into the loading hopper, where they
are mixed together to some extent and are released to-
gether into the compartment in the loading carriage.
[0008] This method has however the drawback that
the aesthetic appearance of the tile is random and sub-
stantially independent of one's wishes.
[0009] Moreover the tiles do not have an identically
repeatable aesthetic appearance; on the contrary, the
aesthetic appearance depends largely on factors inde-
pendent of man.
[0010] An object of the present invention is to over-
come said drawbacks by a device which enables deter-
mined aesthetic effects to be created in a controlled and

constant manner, and to a large extent as desired.
[0011] These and further advantages are achieved by
the device of the invention as characterised in the
claims.
[0012] The invention is described in detail hereinafter
with reference to the accompanying figures, which illus-
trate one embodiment thereof.

Figure 1 shows the device of the invention applied
to a press mould in sectional view taken on a longi-
tudinal vertical plane.
Figure 2 is an enlarged detail of Figure 1.
Figure 3 is a section on the plane III-III of Figure 1.
Figure 4 is a section on the plane IV-IV of Figure 3,
in which some parts are shown in section to display
underlying parts.

[0013] Figure 1 shows schematically a press 2 which
can be of any type. On the base 3 there are positioned
a die plate 4 and a lower mould die 5, which together
define the forming cavity.
[0014] The cavity 6 can be of any shape. In addition
one and the same mould can comprise several cavities
6 so that several tiles are formed simultaneously (mul-
tiple mould).
[0015] The upper die 7, which is vertically movable, is
positioned in the upper part of the press.
[0016] The cavity (or cavities) 6 is filled with materials
in powder form which are transferred by a loading car-
riage 10 having, for each cavity 6, a loading compart-
ment 11 provided with a grid 12, and having plan dimen-
sions substantially equal to those of the forming cavity 6.
[0017] The carriage 10 is guided by idle wheels 13 or
other guide means, and by means of a crank mecha-
nism of known type operated by a motor 15 is moved
forwards and rearwards in a horizontal direction be-
tween a retracted position (shown in Figure 1), in which
the loading compartment 11 receives the material to be
transferred to the cavity 6, and an advanced position, in
which the compartment 11 is positioned above the cavity
6 into which it releases the material from the compart-
ment 11.
[0018] If the mould is of multiple type, the number of
compartments 11 with relative grids 12 is equal to the
number of cavities 6, they being aligned in a transverse
direction as are the cavities 6.
[0019] The compartment 11 slides on and in contact
with a fixed horizontal slide surface 8 coplanar to the
upper surface of the die plate 4 and positioned adjacent
thereto. The surface 8 keeps the lower end of the com-
partment 11 closed when the carriage 10 passes from
its retracted position to its advanced position.
[0020] The device of the present invention is applied
to the carriage 10 to load its compartment 11 when in
the retracted position.
[0021] According to the invention, a perforated hori-
zontal surface 20 is provided, substantially equal to the
plan projection of the corresponding loading compart-
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ment 11, and positioned exactly above this latter when
the carriage 10 is in the retracted position.
[0022] In the case of multiple moulds, the number of
surfaces 20 provided is equal to the number of compart-
ments 11. The figures show an application to a mould
with two cavities 6.
[0023] The surface 20 possesses numerous aper-
tures 21 through which the material freely passes. The
apertures are distributed as at least two pluralities; more
precisely the number of pluralities is equal to the number
of materials with different characteristics (in particular of
different colours) with which the cavities 6 are to be load-
ed.
[0024] In addition, each said plurality of apertures 21
is fed by material conveying means which convey to
each plurality of apertures a material originating from a
respective feed container 30', 30".
[0025] In the illustrated embodiment, the device com-
prises a container 22 to contain a respective material
and having a perforated lower side defining said perfo-
rated surface 20. The container 22 also has an upper
side 23 provided with apertures 231, each connected to
a respective conduit 24 branching from a respective
container 30'. The end 23 is also traversed by at least
one plurality (only one is shown in the figures) of con-
duits 25 each connected at its lower end to a respective
aperture 21 in the side 20 and branching from an over-
lying respective container 30".
[0026] The two containers 30' and 30 are supported
(by two side walls 35) above the container 22, a certain
level of material in powder or granular form being main-
tained within them, with the material contained in one
container being different from the material contained in
the other. The material from the container 30' falls
through the conduits 24 to fill that volume of the contain-
er 22 not occupied by the conduits 25. It then leaves this
through those apertures 21 in the lower side 20 which
are not closed by the conduits 25. These apertures, also
indicated by 21' in the figures, define a first plurality for
the passage of a first material.
[0027] The material from the container 30" falls
through the conduits 25 to directly reach those apertures
21 in the lower side 20 served by the conduits 25. These
apertures, also indicated by 21" in the figures, hence
define a second plurality for the passage of a second
material.
[0028] To use a larger number of different materials,
a larger number of pluralities of conduits (such as the
conduits 25) are provided branching from respective
containers (such as the container 30' or 30") containing
respective different materials.
[0029] The number of conduits 24 and 25 and their
arrangement relative to the apertures 231 and 21 to
which they are applied can be changed at will depending
on the aesthetic appearance to be given to the tiles.
[0030] In detail, each conduit 24 comprises a short rig-
id nozzle 241 which is fixed onto a respective aperture
231 and a flexible tube 242 connected to the upper con-

tainer 30' (Figure 2). Each conduit 25 comprises a rigid
tube 251 the lower mouth of which is fixed to the lower
side 20 about a relative aperture 21". The tube 251
traverses the upper side 23 as an exact fit and is then
connected to a flexible tube 252 connected to the upper
container 30".
[0031] Means are applied to the perforated surface 20
to open and respectively close its apertures 21 all simul-
taneously.
[0032] In the illustrated embodiment, these means
comprise a flat plate 40 adhering to the surface 20 and
provided with a plurality of apertures 41 identical to the
apertures 231 and arranged geometrically so as to be
able to mate with the apertures 21.
[0033] Two lateral guides 42 are fixed to the plate 40,
to slidingly bear on lateral guides 43 fixed to the vertical
side walls 26 of the container 22 (Figure 3).
[0034] Said guides 42 and 43 constrain the plate 40
to the container 22 such that it can slide only in a direc-
tion longitudinal to this latter. On the two longitudinal
sides of the container 22 there are positioned two pneu-
matic cylinder-piston units 44 arranged to move the
plate 40 relative to the container 22 forwards and rear-
wards through a short distance in the longitudinal direc-
tion.
[0035] This action moves the plate 40 between a first
position in which the apertures 41 in the plate mate with
the apertures 21 in the surface 20 (in which position the
apertures 21 are hence open - Figure 2), and a second
position in which the apertures 21 are closed by the solid
regions of the plate 40.
[0036] In operation, when the carriage 10 reaches its
retracted position, the plate 40 is moved to its first posi-
tion to open the apertures 41. The materials then fall
through the apertures 21 and into the loading compart-
ment 11, filling the spaces in the grid 12.
[0037] The plate 40 is then moved into its closure po-
sition and the carriage 10, in synchronism with the op-
eration of the press, moves the compartment 11 to
above the cavity 6 where it releases the materials con-
tained in it, to fill the cavity.
[0038] Because of the fact that a determined type of
material passes through each aperture 21 to fill one or
more determined spaces in the grid 12, a predetermined
geometrical distribution of the various materials is ob-
tained in the compartment 11 and then subsequently in
the forming cavities 6. The result is that the tiles present
a surface appearance which is substantially constant
and controlled, and moreover aesthetic effects not pos-
sible to obtain in the known art can be achieved. For
example, one of the materials can be concentrated in
one or more regions of the tile, leaving the other material
in the remaining regions. This is not possible in the
known art because the materials tend to mix together
almost homogeneously before being deposited into the
mould cavities.
[0039] The grid 12 can be substantially of any type.
However if a relatively precise controlled distribution is
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required, it is preferable for the spaces of the grid 12 to
mate with the apertures 21 in the surface 20.
[0040] In the illustrated embodiment, the containers
30' and 30" are of narrow elongate shape and are each
fed by a respective discharge mouth 31', 31" connected
by a flexible tube 32', 32" to respective overlying silos
33', 33" containing a respective material.
[0041] The two mouths 31' and 31" are joined togeth-
er and are moved horizontally forwards and rearwards
(by known means, not shown) along the entire length of
the respective containers 30' and 30", to uniformly dis-
tribute the materials within the containers.
[0042] In a different embodiment, not shown on the
figures, all the apertures 21 are connected to respective
conduits, such as the conduits 25, which are distributed
as two or more pluralities, each plurality being connect-
ed to a respective feed container such as 30', 30".

Claims

1. A device for feeding material in powder or granular
form into a mould cavity loading carriage in the man-
ufacture of ceramic tiles, said loading carriage hav-
ing at least one loading compartment (11) compris-
ing a grid (12) and with plan dimensions substan-
tially equal to those of a mould cavity (6), and being
driven with reciprocating movement between a re-
tracted position in which the loading compartment
(11) receives the material, and an advanced posi-
tion in which the loading compartment (11) releases
the material into the underlying mould cavity (6),
characterised by comprising:

a horizontal surface (20), which is substantially
equal to the plan projection of the carriage load-
ing compartment (11) and lies above this when
the carriage (10) is in its retracted position, and
comprises a plurality of apertures (21) for pas-
sage of the materials;
means (40, 44) for opening and respectively
closing the apertures (21) in the perforated sur-
face (20);
the apertures (21) in the perforated surface (20)
being distributed as at least two separate plu-
ralities (21', 21"), means (22, 24, 25) being pro-
vided for conveying material originating from a
respective feed container (30', 30") into each
plurality of apertures (21', 21").

2. A device as claimed in claim 1, characterised in
that said conveying means comprise conduits (25)
connected at their lower end to a respective aper-
ture (21) and branching from an overlying feed con-
tainer (30").

3. A device as claimed in claim 2, characterised by
comprising a container (22) to contain a respective

material, and having a lower side defining said per-
forated surface (20) and an upper side (23) provid-
ed with apertures (231) connected via conduits (24)
to a respective feed container (30'), said upper side
(23) being traversed by at least one plurality of con-
duits (25) each connected at its lower end to a re-
spective aperture (21) in the lower side (20) and
branching from an overlying respective feed con-
tainer (30").

4. A device as claimed in claim 2, characterised in
that each feed container (30', 30") is fed by a dis-
charge mouth (31', 31") connected to an overlying
silo (33', 33") containing a respective material,
means being provided to move the discharge mouth
forwards and rearwards through the length of the
container (30', 30").

5. A device as claimed in claim 1, characterised in
that said means for opening and closing the perfo-
rated surface (20) comprise a perforated plate (40)
adhering to the perforated surface (20) and provid-
ed with a plurality of apertures (41) shaped and ge-
ometrically arranged to be able to mate with the ap-
ertures (21) in the perforated surface (20), and
means (42-44) arranged to move the perforated
plate (40) forwards and rearwards between a first
position in which the apertures (41) in the plate (40)
and the apertures (21) in the surface (20) mate, and
a second position in which the solid regions of the
perforated plate (40) close the apertures (21) in the
perforated surface (20).

Patentansprüche

1. Ausrüstung zum Speisen des Ladeschlittens eines
Formhohlraumes bei der Herstellung von Keramik-
fliesen mit pulver- oder granulatförmigem Material.
Dieser Ladeschlitten verfügt über mindestens einen
Laderaum (11) mit Gitter (12), dessen Abmessun-
gen ungefähr den Abmessungen des Hohlraumes
(6) einer Form entspricht. Der Schlitten wird mittels
einer alternierenden Bewegung angetrieben, die
den Schlitten aus einer zurückgefahrenen Position,
in der der Laderaum (11) das Material empfängt, in
eine vordere Position, in der der Laderaum (11) das
Material in den unter ihm liegenden Hohlraum (6)
einer Form abgibt, befördert. Die Ausrüstung zeich-
net sich aus durch:

Eine waagerechte Oberfläche (20), die unge-
fähr der Ladefläche (11) des Schlittens (10) ent-
spricht und die über der Ladefläche liegt, wenn
der Schlitten (10) sich in zurückgefahrener Po-
sition befindet, und die mit vielen Öffnungen
(21) für das Material versehen ist.
Geeignete Vorrichtungen (40, 44) zum Öffnen

5 6



EP 0 693 352 B1

5

5

10

15

20

25

30

35

40

45

50

55

und Schließen der Öffnungen (21) der geloch-
ten Oberfläche (20).
Die Öffnungen (21) der gelochten Oberfläche
(20) sind gemäß mindestens zwei verschiede-
nen Pluralitäten (21', 21") angeordnet und sind
mit Vorrichtungen (22, 24, 25) ausgerüstet, die
das von einem entsprechenden Speisebehäl-
ter (30', 30") kommende Material in jede Öff-
nungspluralität (21', 21") befördern.

2. Ausrüstung gemäß Beanspruchung 1, die dadurch
gekennzeichnet ist, dass die genannten Material-
befördervorrichtungen Leitungen (25) umfassen,
deren unteres Ende an eine entsprechende Öff-
nung (21) angeschlossen ist und die ihren Ursprung
in einem darüber liegenden Speisebehälter (30")
haben.

3. Ausrüstung gemäß Beanspruchung 2, die dadurch
gekennzeichnet ist, dass sie über einen Behälter
(22) verfügt, der das entsprechende Material auf-
nimmt, und dessen untere Basis die genannte ge-
lochte Oberfläche (20) definiert. Die obere Basis
(23) des Behälters ist mit Öffnungen (231) verse-
hen, die mittels Rohrleistungen (24) mit einem ent-
sprechenden Speisebehälter verbunden ist. Diese
obere Basis (23) wird von mindestens einer Rohr-
leitungspluralität (25) durchquert, wobei das Ende
jeder Rohrleitung an eine entsprechende Öffnung
(21) in der unteren Basis (20) angeschlossen ist
und die Rohrleitung ihren Ursprung ein einem dar-
über liegenden Speisebehälter (30") hat.

4. Ausrüstung gemäß Beanspruchung 2, die dadurch
gekennzeichnet ist, dass jeder Speisebehälter
(30', 30") durch eine Auslassöffnung (31', 33") ge-
speist wird, die an einen darüber liegenden Silo
(33', 33") angeschlossen ist, der ein entsprechen-
des Material enthält. Es sind ferner geeignete Vor-
richtungen zum Hin und Herbewegen der Auslass-
öffnung (30', 30") über die Länge des Behälters (30',
30") vorhanden.

5. Ausrüstung gemäß Beanspruchung 1, die dadurch
gekennzeichnet ist, dass die genannten Vorrich-
tungen zum Öffnen und Schließen der gelochten
Oberfläche (20) mit einer gelochten Platte (40) aus-
gerüstet sind, die an der gelochten Oberfläche (20)
anliegt und mit einer Pluralität an Öffnungen (41)
versehen ist, die geometrisch derart angeordnet
sind, dass sie mit den Öffnungen (21) der gelochten
Oberfläche (20) übereinstimmen. Ferner sind Vor-
richtungen (42-44) vorhanden, die die gelochte
Platte (40) zwischen einer ersten Position, in der die
Öffnungen (41) der Platte (40) und die Öffnungen
(21) der Oberfläche (20) miteinander übereinstim-
men, und einer zweiten Position, in der die ebenen
Bereiche der gelochten Platte (40) die Öffnungen

(21) der gelochten Oberfläche (20) verschließen,
hin und her bewegen.

Revendications

1. Équipement pour alimenter avec des matériaux en
poudre ou en granulés le chariot de chargement de
la cavité d'un moule pour la fabrication de carreaux
de céramique ; ce chariot de chargement a au
moins une chambre de chargement (11) munie
d'une grille (12), avec sur la projection planimétri-
que des dimensions pratiquement égales à celles
des cavités (6) d'un moule, et il est actionné par un
mouvement alternatif entre une position de retrait
où la chambre de chargement (11) reçoit le maté-
riau, et une position avancée où la chambre de
chargement (11) délivre le matériau dans la cavité
(6) du moule, caractérisé par le fait qu'il
comprend :

une surface horizontale (20) pratiquement éga-
le à la projection planimétrique de la chambre
de chargement (11) du chariot (10) et placée
au-dessus de celui-ci lorsque le chariot (10) est
en position de retrait, avec des ouvertures mul-
tiples (21) pour le passage des matériaux ;
des dispositifs (40, 44) permettant respective-
ment d'ouvrir et de fermer les ouvertures (21)
de la surface perforée (20) ;
les ouvertures (21) de la surface perforée (20)
sont réparties selon au moins deux configura-
tions distinctes (21', 21"), des dispositifs étant
prévus (22, 24, 25) pour permettre de convoyer
dans chacune de ces ouvertures multiples (21',
21") les matériaux provenant du récipient d'ali-
mentation correspondant (30', 30").

2. Équipement conforme à la revendication 1, carac-
térisé par le fait que ces dispositifs de convoyage
comprennent des conduits (25) dont l'extrémité in-
férieure est reliée à une ouverture correspondante
(21), conduits qui proviennent d'un récipient d'ali-
mentation situé en dessus (30").

3. Équipement conforme à la revendication 2, carac-
térisé par le fait qu'il comprend un récipient (22)
pouvant contenir les matériaux nécessaires, dont la
base inférieure correspond à la surface perforée
(20) et dont la base supérieure (23) est munie
d'ouvertures (231), reliées par des conduits (24) au
récipient d'alimentation correspondant (30') ; cette
base supérieure (23) est au moins traversée par
des conduits multiples (25) dont chacun est relié par
sa propre extrémité inférieure à une ouverture cor-
respondante (21) de la base inférieure (20), con-
duits qui proviennent du récipient d'alimentation
correspondant (30") situé au-dessus.

7 8



EP 0 693 352 B1

6

5

10

15

20

25

30

35

40

45

50

55

4. Équipement conforme à la revendication 2, carac-
térisé par le fait que chaque récipient d'alimenta-
tion (30', 30") est alimenté par une bouche de char-
gement (31', 31") reliée à un silo situé en position
élevée (33', 33") qui contient le matériau correspon-
dant, des dispositifs ad hoc étant prévus pour per-
mettre de déplacer vers l'avant ou vers l'arrière la
bouche de chargement sur toute la longueur du ré-
cipient (30', 30").

5. Équipement conforme à la revendication 1, carac-
térisé par le fait que les dispositifs permettant
d'ouvrir et de fermer la surface perforée (20) com-
prennent une plaque perforée (40) adhérant à la
surface perforée (20), équipée d'ouvertures multi-
ples (41) aménagées et géométriquement dispo-
sées de façon à pouvoir se placer en face des
ouvertures (21) de ladite surface perforée (20), des
dispositifs ad hoc (42-44) permettant de déplacer
vers l'avant ou vers l'arrière la plaque perforée (40)
entre une première position où les ouvertures (41)
de la plaque (40) et les ouvertures (21) de la surface
(20) sont en face les unes des autres, et une deuxiè-
me position où les zones pleines de la plaque per-
forée (40) bouchent les ouvertures (21) de la surfa-
ce perforée (20).
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