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(54) Mold for making ceramic tiles

(57) A mold for making tiles, which comprises an up-
per half-mold, which is composed of a plurality of male
plugs, and a lower half-mold, which is composed of a
plurality of complementary plugs (1) accommodated in
respective receptacles (1b) of a die (1a) which are aligned
with respective male plugs, each complementary plug
comprising a base (2), a plate (5) which is associated
with the base by a plurality of fixing means (8) distributed
along a peripheral line and has an upper face (6, 7) which
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forms the bottom of the receptacle and a lower face
which, together with the base, encloses a chamber (13,
16) which is filled with anincompressible liquid and reach-
es the vicinity of the peripheral line, the base (2) being
provided with means (21-24; 35-45) which, during press-
ing, cause a yielding of the peripheral region (26, 30) of
the plate with respect to its central region, so as to equal-
ize the compaction of the powder over the entire surface
of the receptacles during pressing.
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Description

[0001] The presentinvention relates to a mold for mak-
ing ceramic tiles.

[0002] Known molds for making ceramic tiles comprise
two superimposed half-molds, in which the upper one is
composed of a plurality of male plugs and the lower one
is constituted by a die in which there are a plurality of
receptacles, the bottom of which is constituted by com-
plementary plugs.

[0003] When the mold is open, i.e., when the upper
mold part is spaced from the lower mold part, the recep-
tacles are filled with powder, the powder is pressed in
the receptacles, and the resulting tiles are expelled and
subsequently fired.

[0004] The receptacle filling techniques currently used
in ceramics factories use a slide valve which has a bottom
provided with a grille, which is actuated with a recipro-
cating motion between aloading position, below a hopper
which contains the powder, and a position for unloading
the powder into the receptacles. The excess powder dis-
charged into the receptacles is removed by skimming by
the grille.

[0005] However, during firing, the tiles are subject to
differentiated shrinkage, which causes deformations and
a reduced mechanical strength of said tiles. These de-
formations are due to the uneven particle size distribution
of the powder and more frequently to an uneven distri-
bution of the powder in the receptacles, causing a differ-
ent compaction of the powder during pressing, so that
some regions of the tiles are denser than others and
therefore exhibitless shrinkage during firing. In particular,
due to the technical methods used to fill the receptacles,
the powder is less dense in the central region than in the
peripheral region of the receptacles.

[0006] Inorderto avoid this drawback, complementary
plugs have already been proposed which can differenti-
ate the pressure on the surface of the receptacles so as
to make powder compaction as uniform as possible.
[0007] Refinements of this type are disclosed in US-
4,576,092 and US-5,330,346, in Italian utility model No.
694,381, in French patent No. 686,942, and in Italian
patent No. 1,286,224 in the name of this same Applicant.
[0008] The aim of the present invention is to provide a
mold which allows to further reduce the risks of deforma-
tions of the tiles due to uneven density of the powder
introduced in the receptacles.

[0009] This aim is achieved with a mold for making
tiles, which comprises an upper half-mold, which is com-
posed of a plurality of male plugs, and a lower half-mold,
which is composed of a plurality of complementary plugs
accommodated in respective receptacles of a die which
are aligned with respective male plugs, each comple-
mentary plug being provided with a base, a plate which
is associated with said base by a plurality of fixing means
distributed along a peripheral line and has an upper face
which forms the bottom of the receptacle and a lower
face which, together with said base, encloses a chamber
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which is filled with an incompressible liquid and reaches
the vicinity of said peripheral line, characterized in that
said base is provided with means which, during pressing,
cause a yielding of the peripheral region of said plate with
respect to its central region, so as to equalize the com-
paction of the powder over the entire surface of the re-
ceptacles during pressing.

[0010] Further characteristics and advantages of the
present invention will become better apparent from the
following detailed description of some preferred exem-
plary embodiments and constructive details, illustrated
by way of non-limiting example in the accompanying
drawings, wherein:

Figure 1 is a plan view of a complementary plug of
the mold of the invention, which illustrates the plate
and, in broken lines, the underlying base;

Figure 2 is a plan view of the base of the comple-
mentary plug, assuming that the plate has been re-
moved;

Figure 3 is a view of a corner portion of the comple-
mentary plug;

Figure 4 is a sectional view of the complementary
plug, taken along the line IV-IV of Figure 3;

Figure 5 is a sectional view of a first variation of the
complementary plug;

Figure 6 is a sectional view of a second variation;
Figure 7 is a sectional view of a third variation;
Figure 8 is a sectional view of a fourth variation;
Figure 9 is a sectional view of a fifth variation;
Figure 10 is a sectional view of a sixth variation;
Figure 11 is a sectional view of a seventh variation;
Figure 12 is a sectional view of an eighth variation;
Figure 13 is a sectional view of a ninth variation;
Figure 14 is a plan view of the complementary plug,
which illustrates a variation of the plate;

Figure 15 is a plan view of the complementary plug,
illustrating another variation of the plate.

[0011] With reference to Figures 1 to 4, the reference
numeral 1 generally designates one of the complemen-
tary plugs that compose the lower half of a mold for mak-
ing ceramic tiles.

[0012] Such complementary plug, in @ manner which
is known and therefore not illustrated in detail, is guided
hermetically in a seat of a die 1a of the press, where it
forms a receptacle 1b for forming the tiles.

[0013] Likewise, the other parts of the mold, i.e., the
male plugs that compose the upper half-mold and the
elements for pressing and moving the plugs, are not
shown, since they have a traditional structure which is
not pertinent to the present invention.

[0014] The complementary plug 1 comprises a quad-
rangular plate, which is termed base 2 hereinafter for the
sake of convenience in description and in which, in an
upper region, a hollow 3 is provided, which is delimited
perimetrically by a raised portion 4. A plate 5 rests on the
raised portion 4 and has, in an upper region, a concavity
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6 foraccommodating a pressure-resistant sheet 7 of rub-
ber-like material, which is vulcanized therein and is not
shown in Figures 1 and 2 but only in Figure 4. The sheet
7 is provided with protrusions and grooves which are de-
signed to form the face, in particular the back, of the tile.
[0015] The plate 5 is fixed to the raised portion 4 by
means of a plurality of screws 8, which are driven from
below through a plurality of holes 9 which are formed in
the raised portion 4 of the base 2 and are screwed into
the plate 5. The holes 9 are mutually equidistant, and the
perimetric raised portion 4 around them expands with
portions 10 (Figure 3) which protrude into the hollow 3.
Therefore, the internal wall of the raised portion 4 that
surrounds the hollow 3 forms a sequence of bends 11
which lie between the portions 10.

[0016] Atthe base of the internal wall of the perimetric
raised portion 4 there is a slot 12, which has a substan-
tially semicircular cross-section and surrounds the bot-
tom of the hollow 3. Therefore, between the plate 5 and
the base 2 there remains a chamber 13, which is delim-
ited above and below by the mutually opposite faces of
the plate 5 and of the base 2 and is delimited perimetri-
cally by the internal wall of the raised portion 4.

[0017] The chamber 13 accommodates an elastic
membrane 14, the edge of which is shaped complemen-
tarily with respect to the internal wall of the raised portion
4 and is provided with arib 15, which engages in the slot
12.

[0018] An interspace 16 is enclosed hermetically be-
tween the membrane 14 and the upper face of the base
2 and is filled with an incompressible liquid by means of
a duct 17. In the plate 5, at the portions of the rib 15
which, by following the shape of the bends 11, lie between
the portions 10, there are elongated slotted holes 18,
which run parallel to the respective sides of the plate 5.
The slotted holes 18 accommodate tabs 19 which are
shaped complementarily and are as high as the plate 5.
The tabs 19 are vulcanized below the plate 7, rest on the
membrane 14 proximate to the rib 15, and can slide in
the slotted holes 18 so that their upper face remains flat
and parallel with respect to the upper face of the plate 5.
[0019] According to the presentinvention, a perimetric
slit 20 is formed around the base 2, is flat and parallel
with respect to the plate 5, and divides in two the thick-
ness of the base, forming two flanges 21, 22.

[0020] A lamina 23 is inserted in the slit 20 and is thin-
ner than the slit is high; therefore, a gap 24 remains the
height of which is calibrated as a function of the thickness
of the lamina 23.

[0021] The arrangement of the lamina 23 in the slit 20
is justified by the fact that it would be technologically very
onerous to provide a slit by machining, in view of the
reduced height (a few tenths of a millimeter) and the con-
siderable depth of the slit.

[0022] Respective holes 25 are formed through the
lower flange 22 and the lamina 23, in alignment with the
screws 8, and have a larger diameter than the holes 9,
in order to allow the head of the screws 8 to pass and

10

15

20

25

30

35

40

45

50

55

rest against the flange 21 during fixing to the plate 5.
[0023] The function of the gap 24 is to allow the upper
peripheral flange 21 of the base 2 to flex with respect to
the lowerflange 22 during the pressing step and therefore
allow uniform compaction of the powder over the entire
surface of the complementary plug.

[0024] It is in fact necessary to bear in mind that, as
already mentioned initially, the cause that must be cor-
rected in order to prevent uneven compaction is the lower
density that the powder introduced in the receptacles,
due to the loading techniques, has in the central region
of the plate 5 with respect to the peripheral region.
[0025] Accordingly, the denser powder of this last re-
gion reaches compaction values such that the pressing
male plug cannot advance further, thus leaving the less
dense powder that is in the central region of the recep-
tacle less compressed and therefore less compact, with
the consequence that the tiles, during firing, are subject
to different shrinkages and therefore to deformations and
reduced mechanical strength.

[0026] With the above described improvement of the
complementary plug 1, when the compaction already
achieved by the denser powder of the peripheral region
of the receptacle no longer allows further movement of
the male plug toward the plate 5, by continuing the press-
ing thrust applied by the male plug, the upper flange 21
of the base 2 flexes on the lower flange 22 and the edge
26 of the plate 5 flexes, and therefore the male plug can
perform a further advancement stroke, which allows to
press the less dense powder of the central region of the
receptacle, making it match the compactness of the pow-
der of the peripheral region.

[0027] In particular, the flexibility of the edge 26 is fa-
cilitated by the presence of the slotted holes 18, which
reduce the cross-section by which it is joined to the cen-
tral part of the plate 5. It should be noted that the pressure
of the incompressible liquid contained in the interspace
16 is constant over the entire surface of the plate 5 and
is calibrated so as to ensure the uniform distribution of
the compaction of the tile.

[0028] Asitisevident, the described invention perfectly
achieves the intended aim and objects. In particular, it is
noted that the tabs 19, in the versions of Figures 4 and
9, in addition to entering the slotted holes 18 when there
is a higher density of the material in the peripheral region
of the receptacle, can protrude from said slotted holes if
the density of the material is higher at the center of the
receptacle.

[0029] Numerous modifications and variations, all
within the scope of the appended claims, are possible in
the practical embodiment of the invention.

[0030] Advantageously, in order to facilitate the oper-
ations for assembly of the complementary plug, a metal
lamina 27 (Figure 4) is conveniently integrated in the
membrane 14 and has, at the tabs 19, openings for form-
ing elastic inserts 28 suitable to allow the movements of
the tabs 19.

[0031] According to a first variation of the invention,
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shown in Figure 5, instead of the slotted holes 18 there
is a channel 29, which forms a perimetric weakening re-
gion 30 which is directly internal to the rib 15 of the mem-
brane 14 and ensures the elastic flexibility of the edge
26 of the plate 5.

[0032] The channel 29 accommodates inserts 31
made of rigid material, which act as a support for the
sheet 7.

[0033] One solution which is equivalent to the solution
of Figure 5 is provided in the variation of Figure 6, in
which the channel 29 is open downward and the weak-
ening region 30 is in contact with the sheet 7.

[0034] Figure 7 is a view of a variation which is equiv-
alent to the embodiment of Figure 5 but does not use the
membrane 14. In this embodiment, the seal is ensured
by a ring 32 accommodated in the slot 12.

[0035] Figure 8 illustrates a variation which is equiva-
lent to the embodiment of Figure 6, with the difference
that the membrane 14 is absent and the inserts 31 rest
on the bottom of the hollow 3, so as to absorb any over-
pressures.

[0036] Advantageously, a seat 33 is formed in the bot-
tom of the hollow 3 in order to accommodate a rubber
pad 34 which is suitable to absorb shocks.

[0037] Figure 9 is a view of an embodiment in which
the two flanges 21, 22 of the base 2 are mechanically
separate and mutually coupled by a plurality of screws
35, which are driven through holes 36 of the lower flange
22 and engage in the upper flange 21.

[0038] Aspacerring 37 isinterposed betweenthe head
of each screw 35 and the flange 21, and a collar 38 of
the lower flange 22 is guided on said ring and protrudes
inside the hole 36.

[0039] The axial thickness of the collar 38 is lower than
the axial length of the spacer ring 37, and therefore be-
tween the opposite faces of the flanges 21, 22 there re-
mains a gap 24 which is equivalent to the gap 24 of the
previously cited versions.

[0040] In the upper flange 21, around each engage-
ment hole of the screws 35, there is an annular slot 39
which accommodates an elastic ring 40, made for exam-
ple of elastomeric material, which acts as a return spring.
The flange 21 is provided centrally with a cylindrical cavity
41, whose diameter is smaller than that of the interspace
16 and which is connected to the interspace 16 by means
of a passage 42. A cylindrical portion 43 is inserted in
the cavity 41, acts as a piston, and is formed in the flange
22. An annular gasket 44 is interposed between the bot-
tom of the cavity 41 and the piston 43 and separates
hermetically the cavity 41 and, therewith, the interspace
16 of the gap 24. Conveniently, the gasket 44 comprises
a tubular lip 45, which fits between the cylindrical walls
of the cavity 41 and of the piston 43.

[0041] From what has been described above, it is ev-
ident that during the pressing step, owing to the larger
surface of the interspace 16 with respect to the cavity 41,
the pressure that acts on the peripheral region of the
flange 21 that surrounds the cavity 41 produces the yield-
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ing of said peripheral region and, therewith, of the plate
5 with respect to the base 2, with the above described
powder compaction equalization effects.

[0042] Figure 10 illustrates a variation which combines
the provision of the base of Figure 9 with the shape of
the plate 5 shown in Figure 5.

[0043] Figure 11 illustrates a variation which combines
the provision of the base of Figure 9 with the shape of
the plate 5 shown in Figure 6.

[0044] Figure 12illustrates a variation which combines
the provision of the base of Figure 9 with the shape of
the plate 5 shown in Figure 7.

[0045] Figure 13illustrates a variation which combines
the provision of the base of Figure 9 with the shape of
the plate 5 shown in Figure 8.

[0046] In the practical embodiment of the invention, a
ring 46 (Figure 10) is applied around the base and is
interposed between the flanges 21, 22 so as to prevent
the inflow of powder or foreign objects in the gap 24.

[0047] Figure 14 illustrates a variation of the plate 5,
in which the slots 18 and the tabs 19 have a circular
shape.

[0048] In Figure 15 there is a double row of slotted

holes 18 and tabs 19 having a circular shape, which are
mutually offset so as to form a grid-like weakening region
30.

[0049] Inanothervariation ofthe invention, in the upper
surface of the sheet 7 there is a concave portion 47 (see
the broken line of Figure 9), so as to compensate for the
lower density of the powder in the central region of the
plate with a greater thickness and therefore a greater
amount of powder. In this manner, during pressing it is
possible to obtain tiles which are uniformly compact and
have a uniform thickness.

[0050] Thedisclosuresin ltalian Patent Application No.
BO2005A000268 from which this application claims pri-
ority are incorporated herein by reference.

[0051] Where technical features mentioned in any
claim are followed by reference signs, those reference
signs have been included for the sole purpose of increas-
ing the intelligibility of the claims and accordingly such
reference signs do not have any limiting effect on the
interpretation of each element identified by way of exam-
ple by such reference signs.

Claims

1. A mold for making tiles, comprising an upper half-
mold, which is composed of a plurality of male plugs,
and a lower half-mold, which is composed of a plu-
rality of complementary plugs (1) accommodated in
respective receptacles (1b) of a die (1a) which are
aligned with respective male plugs, each comple-
mentary plug being provided with a base (2), a plate
(5) which is associated with said base by a plurality
of fixing means (8) distributed along a peripheral line
and has an upper face (6, 7) which forms the bottom
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of the receptacle and a lower face which, together
with said base, encloses a chamber (13, 16) which
is filled with an incompressible liquid and reaches
the vicinity of said peripheral line, characterized in
that said base (2) is provided with means (21-24;
35-45) which, during pressing, cause a yielding of
the peripheral region (26, 30) of said plate with re-
spect to its central region, so as to equalize the com-
paction of the powder over the entire surface of the
receptacles during pressing.

The mold according to claim 1, characterized in
that said base (2) has a hollow (3) which is delimited
preliminarily by a raised portion (4) to which a plate
(5) is fixed by way of screws (8), said plate forming,
together with said hollow (3), a chamber (13, 16)
which is filled with incompressible liquid.

The mold according to claim 1, characterized in
that in said base (2) there is a perimetric slit (20),
which forms an upper flange (21), provided with said
raised portion (4), and a lower flange (22) and a gap
(24) between said flanges (21, 22) whose height is
calibrated so as to allow, during powder pressing, a
yielding of the upper flange (21) on the lower flange
(22), such as to achieve equalization of the compac-
tion of the powder over the entire surface of the re-
ceptacles.

The mold according to claim 1, characterized in
that said base (2) comprises an upper flange (21)
and a lower flange (22), which are mutually coupled
by screws (35) so as to form between them a gap
(24), said upper flange (21) being provided with a
central cylindrical cavity (41), which is connected to
said chamber (13, 16) and in which a cylindrical por-
tion (43) of said lower flange (22) engages, the sur-
face of said cavity being smaller than the surface of
said chamber, said chamber and said cavity being
filled with incompressible liquid.

The mold according to claim 2, characterized in
that it comprises a lamina (23) for calibrating the gap
(24), which is inserted in said perimetric slit (20).

The mold according to one of claims 1 to 5, charac-
terized in that said plate (5) comprises an elastic
membrane (14), which is accommodated in said
chamber (13) and has a peripheral rib (15) which is
clamped between said plate (5) and said base (2),
a plurality of slotted holes (18) which are formed
along the edge (26) of said plate (5) at the upper
flange (21) of said base (2) and at the rib (15) of said
membrane (14), which is clamped between said
plate and said base (2), said slots (18) accommo-
dating respective plates (19) which can move atright
angles to said plate.
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7.

10.

11.

12.

13.

The mold according to one of claims 1 to 3, charac-
terized in that said plate (5) comprises an elastic
membrane (14), which is accommodated in said
chamber (13) and has a peripheral rib (15), which is
clamped between said plate (5) and said base (2),
and a channel (29), which is formed along the edge
(26) of said plate (5) proximate to the peripheral re-
gion of said upper flange (21).

The mold according to one of claims 2 to 7, charac-
terized in that said lower flange (22) is provided
with holes (25) for the passage of the screws (8) for
fastening said plate (5) to said raised portion (4) of
said upper flange (21).

The mold according to one of claims 4 to 8, charac-
terized in that an annular slot is provided around
said screws (35) for coupling said flanges (21, 22)
in order to accommodate a ring (40) made of elas-
tomeric material, which acts as a return spring be-
tween said flanges, and in that in the bottom of said
cavity (41) there is an interposed gasket (44), which
prevents the connection between said cavity (41)
and said gap (24).

The mold according to one of claims 4 to 9, charac-
terized in that a spacer ring (37) is interposed be-
tween the head of said coupling screws (36) and said
upper flange (21) and a collar (38) of the lower flange
(22) is guided on said ring, said collar (38) protruding
inside the hole (36) for the passage of said screws,
said collar (38) and said spacer (37) having such an
axial length as to form said calibrated gap (24).

The mold according to one of claims 6 to 10, char-
acterized in that said slotted holes (18) are ar-
ranged along two rows in the edge (26) of said plate
(5) so as to form a weakening region (30) which has
a substantially grid-like shape.

The mold according to one of the preceding claims,
characterized in that said plate (5) has a concavity
(6) for accommodating a sheet (7) of rubber-like ma-
terial which is vulcanized therein.

The mold according to claim 12, characterized in
that said sheet (7) has a concave portion (47) in the
face that constitutes the bottom of the receptacle
(1b).
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