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(54) Ceramic double-loading carriage

(57) A loading carriage for ceramic moulds which
present at least one forming cavity (4) defined by a lower
die (5) comprises a reciprocating powder guide screen
(9) arranged to slide between a withdrawn position in
which it lies above an underlying horizontal slide table
(1) coplanar with the mouth of said cavity, and an ad-
vanced position in which it lies above said cavity, and
presenting a rectangular aperture (10) the minor and
major sides of which are positioned respectively trans-
versely and parallel to the direction of travel of said
screen and are respectively substantially equal to and
greater than the corresponding dimensions of said cav-

ity, on said screen there being positioned a rear dispens-
er (14) and a front dispenser (15) which are intended to
contain respectively at least one first material (140) and
at least one second material (150) generally in the form
of powders and having generally different characteris-
tics, said dispensers being arranged to move relative to
said aperture, when this is stationary above said cavity,
in such a manner that said rear dispenser deposits into
said cavity a layer of said at least one first material, and
said rear dispenser deposits onto said layer of at least
one first material a layer of said at least one second ma-
terial, which remains retained by the walls of said aper-
ture (10) until the final lowering of said lower die (5).
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Description

[0001] This invention relates to a double-loading car-
riage typically used for tile manufacture.
[0002] As is well known, the so-called pressure-glaz-
ing method has been in use for some time in the ceramic
tile production field.
[0003] According to said method, a layer of at least
one base material generally in powder form, for example
atomized clay, is deposited into the at least one forming
cavity of a usual ceramic mould to form the body of the
tile; a layer of at least one finishing material generally in
powder form, for example ceramic glaze, is deposited
onto said base material to form the tile decoration; after
which the two layers are compacted to obtain an already
decorated tile which is then fed to firing.
[0004] To load said superposed layers of generally
powder material, such as said atomized clay and ceram-
ic glaze, loading units are known comprising two car-
riages, driven with reciprocating horizontal rectilinear
movement, which are disposed on one and the other
side of the mould forming cavity.
[0005] When the clay carriage advances, the glaze
carriage remains at rest in its maximum withdrawal po-
sition.
[0006] The clay carriage then withdraws to smooth
the layer deposited in the forming cavity, then the lower
die of said cavity is lowered through a predetermined
amount, after which the glaze carriage advances to de-
posit a layer of glaze into the highest part of the cavity
which has been freed following the lowering of the lower
die.
[0007] After this the glaze carriage returns to its start-
ing position, the lower die is lowered to attain its pressing
position, pressing is effected, and another loading cycle
commences after extracting the tile by raising the lower
die, which firstly reaches the level of the forming cavity
mouth and is then lowered into the position for receiving
the layer of clay.
[0008] The widespread use of such loading units pro-
vided with two carriages has proved unsatisfactory at
least for the following reasons:
[0009] Firstly, they involve relatively very lengthy op-
erating times, which is in total contrast to modern pro-
duction cycles which are well known to be characterised
by high productivity
[0010] In addition, the provision of two carriages con-
siderably increases the complexity, the cost and the
overall dimensions of such loading units.
[0011] In this respect, separate independent drive
units have to be provided for said carriages, which have
to move according to a predetermined precise se-
quence.
[0012] Consequently in this sector there is a strongly
felt requirement for loading means able to operate at a
production rate in line with that of said modern plants,
but which incorporate a simplified operating and control
system. The main object of this invention is to satisfy

said requirement within the context of a simple, rational,
reliable and low-cost construction of small space re-
quirement.
[0013] Said object is attained by a double-loading car-
riage presenting the characteristics indicated in the
claims.
[0014] The constructional and operational character-
istics and merits of the invention will be more apparent
from the ensuing reference to the accompanying draw-
ings which show a particular preferred embodiment
thereof by way of non-limiting example.
[0015] Figure 1 is a sectional side view of the inven-
tion associated with a ceramic mould.
[0016] Figure 2 is a partial view on an enlarged scale
in the direction II indicated in Figure 1.
[0017] Figure 3 is a section on the line III-III of Figure
2.
[0018] Figure 4 is a section on the line IV-IV of Figure
2.
[0019] Figures from 5 to 9 are views similar to that of
Figure 1 but on a smaller scale, showing different sig-
nificant operative positions of the carriage during the
deposition of the base material.
[0020] Figure 10 is a view on an enlarged scale in the
direction X of Figure 9.
[0021] Figures from 11 to 14 are views similar to those
of Figures from 5 to 9, and relate to the final stages of
a complete loading cycle.
[0022] The said figures, and in particular Figures 1,
5-9 and 11-14, show a ceramic press 2, represented
schematically because of usual type, on the bed of
which there is positioned the die plate 3 of a likewise
usual ceramic mould.
[0023] The die plate 3 presents (at least) one forming
cavity 4 the base of which is defined by a reverse face
die 5 provided for moulding the laying face of the pres-
sure-glazed tile 6 (Figure 1).
[0024] With said reverse face die 5, which is vertically
slidable in the manner to be described, there cooperates
an overlying obverse face die 55 provided for moulding
the exposed face of the tile 6 and carried by the vertically
movable crosspiece of the press 2.
[0025] In the illustrated example the mould 6 is of the
entering punch type, i.e. the die plate 3 is stationary in
level, the obverse face die 55 being inserted into the
cavity 4 during pressing.
[0026] It should be noted that the carriage of the in-
vention can also be used for other mould types, for ex-
ample those of movable die plate type in which the die
plate 3 is supported by the bed of the press 2 by way of
elastically yieldable devices, and in which during the
pressing operation the obverse face die 55 rests against
the die plate 3 to lower it.
[0027] It should also be noted that said dies 5 and 55
can be reversed compared with the illustrated arrange-
ment, i.e. with the reverse face die 5 associated with the
movable crosspiece of the press 2 and the obverse face
die 55 inserted into the cavity 4.
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[0028] To the left of the die plate 3 there can be seen
(see Figure 1) a conveyor 7 for removing the tiles 6, and
to the right a horizontal operating table 1 which is copla-
nar with the mouth of the cavity 4.
[0029] A carriage according to the invention, indicated
overall by the reference numeral 8, is arranged to slide
forwards and rearwards on said table 1.
[0030] In front of said carriage 8 (see Figures 1 and
5) there are provided a pusher 552 to discharge the tile
6, a scraper 551 to clean the upper face of the die plate
3, and a rotary brush 550 to clean the active face of the
die 55.
[0031] Said pusher 552, scraper 551 and brush 550
are carried by the structure of the carriage 8, and are
shown schematically as they are of usual type. They are
shown only in Figures 1 and 5 for simplicity.
[0032] The said carriage 8 comprises a flat powder
guide screen 8 which rests on said table 1 and presents
an aperture 10 of rectangular shape, the longitudinal ax-
is of which is parallel to the direction of travel of the car-
riage 8.
[0033] With reference to said direction of travel, the
transverse dimension of said aperture 10 is virtually
equal to the corresponding dimension of the cavity 4
(Figure 10), whereas the longitudinal dimension of said
aperture 10 is much greater than the corresponding di-
mension of the cavity 4 (Figure 1). In the case of die
plates 3 with several exits a corresponding number of
apertures 10 would be provided.
[0034] Said aperture 10 is defined by two flat oppos-
ing coplanar longitudinal strips 11 and a front transverse
plate 12 coplanar to them.
[0035] The flat strips 11 are connected together by an
overlying rear crosspiece 13 to be connected to a drive
unit, not shown because of known type, for example
comprising a connecting rod-crank linkage.
[0036] The said flat strips 11 act as runways for two
dispensers 14, 16, the first 14 of which is situated on the
same side as the crosspiece 13, whereas the second is
positioned towards the press 2.
[0037] Said dispensers 14 and 15 contain respective
masses of material generally in powder 140, 150 which
are fed into the dispensers 14, 15 by known supply
sources, not shown for simplicity, positioned above the
rear end of the table 1, at the point in which (see Figure
1) the two dispensers lie at the start of a loading cycle.
[0038] The material 140, which can consist of one or
more ceramic materials generally in powder form and
not of high value, usually atomized clay, is to form the
body of the tile 6, whereas the material 150, which can
consist of one or more ceramic materials generally in
powder form and relatively valuable, such as (at least)
one ceramic glaze in powder form, is to form the ex-
posed face of the tile, i.e. its decoration.
[0039] The dispenser 14 is in the form of a lowerly
open bin of rectangular plan (Figures 1-3) with its dis-
charge mouth inserted into the aperture 10. Said rec-
tangular profile has a dimension which is virtually equal

to the width of the aperture 10, and hence also to the
corresponding dimension of the forming cavity 4, the
other dimension, perpendicular thereto, being much
less than the length of the aperture 10.
[0040] The illustrated dispenser 14 has a much great-
er capacity than the forming cavity 4 in the loading con-
figuration of Figures 7-13, but this is not compulsory.
[0041] In this respect, as a variant the discharge
mouth of the dispenser 14 can have dimensions sub-
stantially equal to those of the forming cavity 4, the dis-
penser 14 can have a capacity virtually equal to that of
the cavity 4 when in said loading configuration, and base
material retention baffles 140, such as bars disposed
transversely to the travel direction of the carriage 8, can
be provided in the interior of said dispenser 14.
[0042] To said discharge mouth there is fixed an outer
enclosing flange 141 having two opposing sides resting
on the flat strips 11 and the other two sides extending
into the aperture 10, with their lower generators virtually
flush with the operating table 1.
[0043] The dispenser 14 for the base material 140
(such as atomized clay) is made to slide forwards and
rearwards about the screen 9 by suitable means, not
shown for simplicity, for example consisting of a cylin-
der-piston unit, a motorized chain, an electrical actuator,
or equivalent.
[0044] The dispenser 15 for the finishing material
(such as ceramic glaze in powder form) is in the form of
a hopper having a rectangular discharge mouth narrow-
er than that of the dispenser 14 (Figures 1-3), a dimen-
sion of said rectangular profile being virtually equal to
the width of the aperture 10.
[0045] To said discharge mouth there is fixed an outer
enclosing flange 151 the front side and lateral sides of
which are positioned flush with and resting on the flat
strips 11 of the screen 9 (Figures 1 and 3), its rear side
being slightly spaced from said screen 9 in order to pro-
vide the seat for a gate 16 carried by the front wall of
the dispenser 14.
[0046] The plan profile of the flange 151 is preferably
equal to that of the plate 12, the reason for which will be
apparent hereinafter.
[0047] The gate 16 is opened and closed by the for-
ward and rearward sliding of the front dispenser 15 rel-
ative to the rear dispenser 14. Said sliding is achieved,
in the illustrated example, by two cylinder-piston units
indicated by 17 in Figure 1, which connect the sides of
the dispenser 14 to the sides of the dispenser 15. Other
equivalent operating means can however be provided.
[0048] The invention operates substantially as fol-
lows.
[0049] At the commencement of a loading cycle the
carriage 8 is in the position shown in Figure 1, in which
the dispensers 14, 15 are positioned below the respec-
tive supply sources and are closed by the table 1 and
the gate 16 respectively, the lower die 5 being in the po-
sition of maximum raising to offer the previously formed
tile 6 to the pusher 552.
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[0050] It should be noted that in the configuration of
Figure 1 the plate 12 lies outside the cavity 4 and is in
contact with the die plate 3 due to the fact that the illus-
trated mould is of the entering punch type. If the mould
is of the movable die plate type the plate 12 lies in the
maximum withdrawal position of the carriage 8, com-
pletely outside the die plate 3.
[0051] On commencing the cycle the carriage 8 ad-
vances with the dispensers 14, 15 which remain in their
previously occupied position relative to the screen 9 until
the rear edge of the plate 12 is aligned with the under-
lying far edge (with reference to the table 1) of the cavity
4 (Figure 5), with the pusher 552 urging the tile 6 onto
the conveyor 7 (see Figure 5).
[0052] The screen 9 halts temporarily and the dis-
penser 14 receives the enabling signal to advance car-
rying with it the dispenser 15, which moves slightly be-
yond the plate 12 to lie against the scraper 551 while
the front side of the flange 141 of the dispenser 14 po-
sitions itself virtually in contact with the rear edge of the
plate 12 (Figure 6).
[0053] At this point the die 5 is lowered as shown in
Figure 7 to release the discharge mouth of the dispenser
14. which begins to withdraw carrying with it the still
closed dispenser 15 (loading 8). During said withdrawal
the layer of base material 140 deposited into the cavity
4 is gradually scraped by the front edge of the flange
141 to make room for the finishing material 150.
[0054] When the flange 151 has been aligned verti-
cally with the plate 12, the cylinder-piston units 17 cause
the dispenser 15 to advance with the same speed as
the withdrawal of the dispenser 14, so that the gate 16
frees the discharge mouth of the dispenser 15 and the
material 150 rests temporarily on the plate 12, where it
is retained laterally by the flange 151 and by the front
edge of the gate 16 (see Figure 9).
[0055] After this the two dispensers 14, 15 slide rear-
wards together (Figure 11), with the base material 140
continuing to be deposited into the cavity 4 while the
forming material 150 is deposited onto the preceding
140 but outside the cavity 4, where it is temporarily re-
tained by the powder guide screen 9.
[0056] Basically, to deposit the forming material 150
it is not necessary to lower the die 5 seeing that the thick-
ness of said forming material 150 is established by the
thickness of the screen 9.
[0057] When the rear edge of the discharge mouth of
the dispenser 15 reaches the near edge (with reference
to the table 1) of the cavity 4 (Figure 12), the dispenser
14 is halted and the dispenser 15 withdraws to become
closed as shown in Figure 13, after which the die 5 is
moved into the lowered pressing position (see Figure
14) to hence free the aperture 10 from the forming ma-
terial 150, and the carriage 8 returns to the initial position
of Figure 1, ready to carry out another loading cycle on
termination of pressing.
[0058] Said loading cycle can vary with respect to that
described. For example, to advantageously reduce the

operating times the advancement of the dispensers 14,
15 along the screen 9 can take place simultaneously
with that of the screen 9 itself, rather than after this latter
has halted in the position of maximum advancement as
already described with reference to Figures 5 and 6. Es-
sentially, when the screen 9 halts in said position of max-
imum advancement the configuration of Figure 6 will be
obtained. Moreover, in said position of maximum ad-
vancement the rear edge of the plate 12 can lie beyond
the far edge of the cavity 4 if particular parameters of
the operation underway, or other requirements, neces-
sitate it. For example this can be opportune if the powder
contained in the aperture 10, and collected during the
preceding advancement of the screen 9, is present in a
quantity such as to hinder the correct positioning of the
dispenser 14 as shown in Figure 6.
[0059] In this case during the next stage, i.e. at the
moment of lowing the die 5, the screen is made to with-
draw as shown in Figure 7.
[0060] Again, the opening of the dispenser 15 can
take place in a different manner than that described with
reference to Figures 8 and 9. In particular the two dis-
pensers 14, 15 can begin to withdraw with the cylinder-
piston units 17 shortened, then after a certain delay, for
example when the central vertical axis of the dispenser
14 is close to the central vertical axis of the cavity 4, and
the dispenser 15 has passed beyond the plate 12, the
cylinder-piston units extend as shown in Figure 11, after
which the cycle is completed as stated heretofore.
[0061] All the initially stated problems of the known
art are overcome with a loading system according to the
invention.
[0062] In this respect, the presence of a single car-
riage on the one hand enables the operating times to be
drastically reduced to adapt them to the modern high-
productivity processing cycles, and on the other hand
enables the complication of the drive means for the dis-
penser 15 to be considerably reduced.
[0063] It should be noted that the reduction in operat-
ing times results not only from the fact that the base ma-
terial 140 and forming material 150 are loaded in a single
passage, but also from the fact that the powder guide
screen 9 forms an upward prolongation of the forming
cavity 4, which does not require a second intermediate
lowering of the lower die 5 as is the case in the known
art.

Claims

1. A loading carriage for ceramic moulds which com-
prise at least one forming cavity (4) defined by a
lower die (5), characterised by comprising a recip-
rocating powder guide screen (9) arranged to slide
between a withdrawn position in which it lies above
an underlying horizontal slide table (1) coplanar
with the mouth of said cavity, and an advanced po-
sition in which it lies above said cavity, and present-
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ing a rectangular aperture (10) the minor and major
sides of which are positioned respectively trans-
versely and parallel to the direction of travel of said
screen and are respectively substantially equal to
and greater than the corresponding dimensions of
said cavity, on said screen there being positioned a
rear dispenser (14) and a front dispenser (15) which
are intended to contain respectively at least one first
material (140) and at least one second material
(150) generally in the form of powders and having
generally different characteristics, said dispensers
being arranged to move relative to said aperture,
when this is stationary above said cavity, in such a
manner that said rear dispenser deposits into said
cavity a layer of said at least one first material, and
said rear dispenser deposits onto said layer of at
least one first material a layer of said at least one
second material, which remains retained by the
walls of said aperture (10) until the final lowering of
said lower die (5).

2. A carriage as claimed in claim 1, characterised in
that said screen comprises two flat longitudinal op-
posing coplanar strips which act as runways for said
rear and front dispensers and have their front ends
connected together by a transverse coplanar plate
and their rear ends connected to a carriage operat-
ing unit.

3. A carriage as claimed in claim 1, characterised in
that said rear dispenser is connected to the struc-
ture of said screen by independent drive means.

4. A carriage as claimed in claim 1, characterised in
that said rear dispenser presents a discharge
mouth which lies at the level of said slide table and
is of rectangular shape, with that side transverse to
the screen travel direction being substantially equal
to said minor side of said aperture.

5. A carriage as claimed in claim 4, characterised in
that said discharge mouth of said rear dispenser
carries an outer perimetral flange, two opposing
sides of which are slidably positioned on said flat
strips of said screen, the remaining sides being in-
serted into the opening in the screen with their lower
generators flush with said slide table.

6. A carriage as claimed in claim 1, characterised in
that said front dispenser is connected to the struc-
ture of said rear dispenser by independent drive
means.

7. A carriage as claimed in claim 1, characterised in
that said front dispenser presents a discharge
mouth with respective shutter situated at the level
of the upper face of said screen and is in the shape
of a rectangle disposed transversely to the screen

travel direction and having its major side substan-
tially equal to, and its minor side substantially less
than, the corresponding dimensions of the forming
cavity.

8. A carriage as claimed in claim 7, characterised in
that said discharge mouth of said front dispenser
carries an outer perimetral flange with its two longi-
tudinal sides and front transverse side resting on
said flat strips of said screen and its rear transverse
side spaced from said flat strips to provide the seat
for said shutter.

9. A carriage as claimed in claim 8, characterised in
that said shutter comprises a gate which is fixed to
the rearward lying rear dispenser and is inserted in-
to said seat with its lower face coplanar with the up-
per face of the screen.

10. A carriage as claimed in claim 2, characterised in
that said front plate of said screen has a plan shape
at least equal to that of said discharge mouth of said
front dispenser.
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