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(54)  Apparatus  for  pressing  two-layer  ceramic  tiles 

(57)  An  apparatus  for  pressing  ceramic  tiles  com- 
prising,  in  front  of  a  powder  loading  grid  (8),  a  tray  (10) 
which  is  suitable  to  receive  an  amount  of  auxiliary  pow- 
der  from  an  auxiliary  feeder  (13),  so  that  when  the  grid 
has  deposited  the  powder  contained  therein  into  mold- 
ing  compartments  (5),  the  auxiliary  tray  (10),  during  the 
stroke  for  returning  into  the  loading  position,  in  turn 

deposits  the  powder  contained  therein  over  the  powder 
deposited  in  the  compartments  (5)  of  the  grid  (8).  A 
roller  is  interposed  between  the  tray  (10)  and  the  grid 
(8).  The  roller  is  lowered  during  the  return  stroke  of  the 
grid  (8)  into  the  mould  (5)  to  achieve  a  slight  compres- 
sion  and  to  form  impressions. 
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Description 

The  present  invention  relates  to  an  apparatus  for 
pressing  two-layer  ceramic  tiles. 

In  the  ceramics  field  there  is  the  need  to  produce  s 
tiles  having  various  ornamental  and  physical  character- 
istics  in  order  to  meet  aesthetic  and  application  require- 
ments. 

The  aim  of  the  present  invention  is  to  provide  an 
apparatus  by  virtue  of  which  it  is  possible  to  obtain  aes-  10 
thetic  and  physical  characteristics  during  pressing  by 
acting  on  the  distribution  of  the  material  that  composes 
the  surface  layer  of  the  tiles. 

This  aim  is  achieved  by  an  apparatus  for  pressing 
ceramic  tiles  which  comprises  a  press  which  has  a  is 
lower  mold  comprising  a  containment  rim  provided  with 
openings  and  dies  which  are  guided  in  said  openings  in 
order  to  delimit  molding  compartments  which  are  meant 
to  be  filled  with  preset  amounts  of  powders  and  to 
receive  the  pressing  punches,  and  a  powder  loading  20 
device  constituted  by  a  carriage  provided  with  a  powder 
containment  grid,  actuated  between  a  first  position,  in 
which  said  grid  is  below  a  feeder  in  order  to  receive  the 
powder  to  be  pressed,  and  a  second  position,  which  lies 
above  said  containment  rim  and  at  which  said  dies  are  25 
lowered  to  allow  to  discharge  said  powder  from  said  grid 
into  said  molding  compartments  and  to  allow  the  form- 
ing  of  a  first  layer;  characterized  in  that  on  said  carriage, 
in  front  of  said  grid,  a  tray  is  provided  which  is  suitable 
to  receive,  from  an  auxiliary  feeder,  an  amount  of  auxil-  30 
iary  powder  when  said  grid  is  in  said  first  position,  said 
dies  being  actuated  so  that  when  the  grid  moves  toward 
the  position  in  which  it  lies  above  said  molding  compart- 
ments  said  dies  are  co-planar  to  the  surface  of  said  con- 
tainment  rim  to  allow  said  auxiliary  tray  to  move  beyond  35 
said  compartments  without  discharging  said  auxiliary 
powder  into  them,  whilst  when  the  grid  has  reached  said 
second  position  said  dies  move  downward  in  order  to 
allow  the  discharge  of  said  powder  into  said  compart- 
ments  and  finally,  when  the  grid  returns  to  said  first  posi-  40 
tion,  said  tray  allows  to  deposit  said  auxiliary  powder 
over  the  layer  formed  with  said  first  powder. 

Further  characteristics  and  advantages  of  the 
present  invention  will  become  apparent  from  the  follow- 
ing  detailed  description  on  the  basis  of  the  accompany-  45 
ing  drawings,  wherein: 

figure  1  is  a  schematic  lateral  elevation  view  of  the 
apparatus  according  to  the  present  invention; 
figures  2  to  7  are  views  of  the  apparatus  of  the  so 
present  invention  in  successive  operating  steps; 
figures  8  to  1  1  are  views  of  an  operating  sequence 
of  the  apparatus  which  is  different  from  the 
sequence  shown  in  figures  2  to  7; 
figure  12  is  a  view  of  a  further  embodiment  of  the  ss 
apparatus  of  figure  1  ; 
figures  1  3  to  1  7  are  views  of  the  apparatus  of  figure 
12  in  an  operating  sequence. 

With  reference  to  figure  1  ,  the  apparatus  according 
to  the  invention  comprises  a  press,  which  is  schemati- 
cally  designated  by  the  reference  numeral  1  ,  and  a  load- 
ing  device,  which  is  schematically  designated  by  the 
reference  numeral  2. 

The  press  1  has  an  entirely  conventional  structure 
and  is  therefore  not  described  in  detail  hereinafter.  It 
comprises  a  lower  half-mold  3  which  is  composed  of  a 
containment  rim  4  in  which  there  is  a  series  of  openings 
5  which  are  open  upward  and  in  which  the  dies  6  are 
guided. 

By  means  of  suitable  actuation  systems,  the  dies  6 
can  be  raised  into  a  position  in  which  their  active  upper 
surface  is  co-planar  to  the  surface  of  the  containment 
rim  4  and  lowered  with  one  or  more  strokes  in  order  to 
form,  inside  the  openings  5,  compartments  for  contain- 
ing  and  molding  the  tiles.  In  the  drawings,  for  the  sake  of 
clarity,  the  compartments  are  designated  by  the  same 
reference  numeral  5  as  the  openings. 

Pressing  punches  7  are  arranged  above  the  con- 
tainment  rim  4  and  in  alignment  with  the  compartments 
5  and  are  mounted  on  the  moving  beam  of  the  press. 

The  device  for  loading  the  powders  to  be  pressed  in 
order  to  form  the  tiles  is  constituted  by  a  carriage  which 
is  composed  of  a  frame  which  is  guided,  by  means  of 
wheels,  on  horizontal  tracks  and  is  motorized  with  a 
back-and-forth  motion  in  the  direction  A  by  an  actuation 
device.  Since  these  elements,  too,  are  substantially 
conventional,  they  are  not  described  in  detail.  By  way  of 
information  regarding  the  structure  and  the  movement 
of  the  carriage,  reference  is  made  to  Italian  patent  no. 
1  ,235,906  in  the  name  of  the  same  Applicant. 

The  frame  frontally  moves  a  powder  containment 
grid  8  which  is  closed  in  a  downward  region  by  a  surface 
9  on  which  the  grid  slides  during  the  reciprocating 
motion  of  the  carriage. 

The  sliding  surface  9  is  co-planar  to  the  upper  face 
of  the  containment  rim  4,  so  that  the  grid  8  can  pass, 
during  its  movements,  from  the  surface  9  onto  the  con- 
tainment  rim  4  and  vice  versa.  In  front  of  the  grid  8  there 
is  a  tray  1  0  which  is  closed  in  a  downward  region  by  the 
surface  9  on  which  it  slides.  The  tray  10  is  installed  so 
that  it  can  be  moved  horizontally  closer  or  further  away 
with  respect  to  the  grid  8  by  means  of  suitable  actuators. 

A  roller  1  1  is  interposed  between  the  tray  1  0  and 
the  grid  8,  has  a  contoured  surface  and  can  rotate  about 
a  horizontal  axis  which  is  perpendicular  to  the  sliding 
direction  A  of  the  grid  8.  The  roller  1  1  is  mounted  on  the 
carriage  so  that  it  can  be  raised  above  the  sliding  sur- 
face  or  lowered  below  it  when,  as  described  hereinafter, 
it  is  located  at  the  compartments  5. 

The  tray  10  is  meant  to  contain  an  amount  of  pow- 
der  which  is  auxiliary  with  respect  to  the  amount  trans- 
ferred  to  the  grid  8. 

The  powder  for  feeding  the  grid  8  and  the  tray  1  0  is 
supplied  by  two  respective  hoppers  12  and  13  which 
have  discharge  gates  actuated  by  conventional  control 
means. 
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The  operation  of  the  described  apparatus  is  as  fol- 
lows.  When  the  carriage  is  outside  the  press  1  (position 
of  figure  1),  the  grid  8  and  the  tray  10  are  filled  with  pow- 
ders  which  are  fed  by  the  respective  hoppers  1  2  and  1  3. 
Then,  while  keeping  the  dies  6  raised  in  a  co-planar 
position  with  respect  to  the  upper  face  of  the  contain- 
ment  rim  4,  the  carriage  is  made  to  perform  an  advance- 
ment  stroke  which  aligns  the  grid  8  above  the  dies  6, 
whilst  the  tray  10  is  located  downstream  of  said  dies. 

In  this  position,  shown  in  figure  2,  the  dies  6  are 
lowered  by  the  chosen  extent,  which  corresponds  to  the 
amount  of  powder  to  be  transferred  into  the  compart- 
ments  5  (see  figure  3). 

Once  the  filling  of  the  molding  compartments  has 
been  completed,  the  grid  8  is  returned  to  the  initial  posi- 
tion  below  the  hopper  1  2,  so  as  to  remove,  by  skimming, 
the  excess  powder  and  form  a  layer  1  4  of  powder  which 
is  equal  to  the  height  of  the  compartments  5. 

During  the  return  stroke  of  the  grid  8,  the  roller  1  1  is 
lowered  into  the  molding  compartments  5.  One  thus 
achieves  a  slight  compression  of  the  powder  deposited 
earlier  in  the  compartments  5  and  the  forming  of  an 
impression  which  is  complementary  to  the  surface  con- 
tour  of  the  roller  1  1  (see  figure  4). 

Once  the  surface  shaping  of  the  layer  14  has  been 
completed,  the  return  of  the  tray  10  is  actuated;  by 
passing  over  the  layer  14,  the  tray  10  forms  a  new  layer 
15  with  the  auxiliary  powder  discharged  by  the  tray  10 
as  the  tray  moves  toward  the  hopper  13. 

The  layer  15  fills  the  recesses  of  the  impression 
formed  by  the  roller  11  on  the  underlying  layer  14  and 
has  an  upper  surface  which  is  co-planar  to  the  surface 
of  the  containment  rim  4  by  virtue  of  the  skimming  effect 
produced  by  the  tray  10  (see  figure  5). 

When  the  tray  1  0  has  moved  upstream  of  the  press 
1  ,  the  dies  are  lowered  onto  the  press  bed  (see  figure  6) 
and  the  powder  contained  in  the  molding  compartments 
5  is  pressed  by  means  of  the  compression  applied  by 
the  upper  punches  7  (see  figure  7). 

The  final  step  of  the  tile  forming  process  entails 
expelling  the  tiles  from  the  compartments  5  by  lifting  the 
dies  6  up  to  the  level  of  the  upper  face  of  the  contain- 
ment  rim  4. 

It  is  evident  that  the  described  apparatus  perfectly 
achieves  the  intended  aim.  In  particular,  it  should  be 
noted  that  by  means  of  a  single  back-and-forth  stroke  of 
the  mold  loading  carriage  it  is  possible  to  form  tiles  with 
two  layers,  in  which  the  upper  layer  is  formed  with  pow- 
der  chosen  according  to  physical  requirements,  such  as 
for  example  greater  resistance  to  wear,  or  according  to 
aesthetic  reasons. 

The  described  apparatus  is  susceptible  of  numer- 
ous  modifications  and  variations,  all  of  which  are  within 
the  scope  of  the  same  inventive  concept.  Figure  1  2  illus- 
trates  an  embodiment  in  which  fixed  or  rotating  brushes 
16  and  17  are  installed  on  the  carriage  upstream  and 
downstream  of  the  shaping  roller  1  1  and  are  supported 
so  that  they  can  rotate  about  axes  which  are  parallel  to 

the  axis  of  the  roller  1  1  in  order  to  clean  the  surface  of 
the  upper  punches  7  and  of  the  lower  dies  6. 

Figures  8  to  11  illustrate  a  different  operating 
sequence  of  the  apparatus,  in  which,  after  the  surface 

5  shaping  of  the  lower  layer  1  4  of  powder  by  the  roller  1  1  , 
the  dies  6  are  lowered  in  order  to  deposit,  by  means  of 
the  tray  1  0,  a  greater  amount  of  auxiliary  powder  on  the 
previously  formed  layer  and  thus  obtain  a  thicker  upper 
layer. 

10  Finally,  figures  12  to  17  are  views  of  another 
embodiment  of  the  apparatus,  in  which  the  grid  8  con- 
tains  the  amount  of  powder  that  is  sufficient  to  form  the 
base  layer.  The  grid  advances  whilst  the  dies  6  are 
raised  into  a  position  in  which  they  are  co-planar  to  the 

15  upper  face  of  the  containment  rim  (figure  1  3). 
When  the  grid  8  is  arranged  at  the  compartments  5, 

the  dies  6  are  lowered  by  means  of  a  suitable  actuation 
by  an  extent  which  allows  the  complete  emptying  of  the 
grid  8  (figure  14)  and  the  subsequent  deposition  of  a 

20  second  layer  of  powder. 
The  grid  is  then  returned  to  the  initial  loading  posi- 

tion  and  is  directly  followed  by  the  tray  10  (figure  15), 
which  during  the  return  stroke  completes  the  filling  of 
the  compartments  5  with  a  second  layer  of  powder 

25  whilst  simultaneously  skimming  it.  When  the  tray  10  is 
upstream  of  the  press,  as  occurs  in  the  above  described 
configurations,  the  dies  6  are  lowered  (figure  10)  and 
pressing  is  performed  (figure  17),  followed  by  the 
extraction  of  the  tile  thus  formed. 

30  Where  technical  features  mentioned  in  any  claim 
are  followed  by  reference  signs,  those  reference  signs 
have  been  included  for  the  sole  purpose  of  increasing 
the  intelligibility  of  the  claims  and  accordingly  such  ref- 
erence  signs  do  not  have  any  limiting  effect  on  the  inter- 

35  pretation  of  each  element  identified  by  way  of  example 
by  such  reference  signs. 

Claims 

40  1  .  An  apparatus  for  pressing  ceramic  tiles,  comprising 
a  press  (1)  which  has  a  lower  mold  (3)  comprising  a 
containment  rim  (4)  provided  with  openings  (5)  and 
dies  (6)  which  are  guided  in  said  openings  in  order 
to  delimit  molding  compartments  (5)  which  are 

45  meant  to  be  filled  with  preset  amounts  of  powders 
and  to  receive  the  pressing  punches  (7),  and  a 
powder  loading  device  constituted  by  a  carriage 
provided  with  a  powder  containment  grid  (8),  actu- 
ated  between  a  first  position,  in  which  said  grid  (8) 

so  is  below  a  feeder  (12)  in  order  to  receive  the  powder 
to  be  pressed,  and  a  second  position,  which  lies 
above  said  containment  rim  (4)  and  at  which  said 
dies  (6)  are  lowered  to  allow  to  discharge  said  pow- 
der  from  said  grid  (8)  into  said  molding  compart- 

55  ments  (5)  and  to  allow  the  forming  of  a  first  layer 
(14);  characterized  in  that  on  said  carriage,  in  front 
of  said  grid  (8),  a  tray  (10)  is  provided  which  is  suit- 
able  to  receive,  from  an  auxiliary  feeder  (13),  an 

3 
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amount  of  auxiliary  powder  when  said  grid  (8)  is  in 
said  first  position,  said  dies  (6)  being  actuated  so 
that  when  the  grid  (8)  moves  toward  the  position  in 
which  it  lies  above  said  molding  compartments  (5), 
said  dies  (6)  being  co-planar  to  the  surface  of  said  5 
containment  rim  (4)  to  allow  said  auxiliary  tray  (10) 
to  move  beyond  said  compartments  (5)  without  dis- 
charging  said  auxiliary  powder  into  them,  whilst 
when  the  grid  (8)  has  reached  said  second  position 
said  dies  (6)  move  downward  in  order  to  allow  the  w 
discharge  of  said  powder  into  said  compartments 
(5)  and  finally,  when  the  grid  (8)  returns  to  said  first 
position,  said  tray  (10)  allows  to  deposit  said  auxil- 
iary  powder  (15)  over  the  layer  (14)  formed  with 
said  first  powder.  15 

2.  An  apparatus  according  to  claim  1  ,  characterized  in 
that  on  said  carriage,  between  said  grid  (8)  and  said 
tray  (10),  a  roller  (1  1)  is  provided  which  can  rotate 
about  an  axis  perpendicular  to  the  direction  of  20 
movement  of  said  carriage,  said  roller  (11)  being 
supported  on  said  carriage  so  that  it  can  be  raised 
above  the  sliding  surface  of  said  grid  (8)  or  be  low- 
ered  below  said  surface  when  it  is  at  said  compart- 
ments  (5).  25 

3.  An  apparatus  according  to  claim  2,  characterized  in 
that  said  roller  (1  1)  has  a  contoured  surface. 

4.  An  apparatus  according  to  claim  2,  characterized  in  30 
that  after  said  roller  (11)  has  packed  said  powder, 
said  dies  (6)  perform  a  downward  movement  before 
said  auxiliary  tray  (1  0)  passes  over  said  compart- 
ments  (5). 

35 
5.  An  apparatus  according  to  claim  1  ,  characterized  in 

that  said  grid  (8)  is  completely  emptied  during  the 
discharge  of  the  powder  into  said  molding  compart- 
ments  (5),  and  in  that  said  tray  (10),  during  the 
return  stroke,  completes  the  filling  of  the  compart-  40 
ments  (5)  with  said  layer  (15)  of  auxiliary  powder 
whilst  simultaneously  skimming  it. 

6.  An  apparatus  according  to  claim  1  ,  characterized  in 
that  on  said  carriage,  upstream  and  downstream  of  45 
said  tray  (10),  fixed  or  rotating  brushes  (16,  17)  are 
provided  for  cleaning  the  surface  of  said  contain- 
ment  rim  (4)  and  said  punches  (7). 

7.  An  apparatus  according  to  claim  1  ,  characterized  in  so 
that  said  tray  (10)  is  supported  so  that  it  can  be 
moved  horizontally  with  respect  to  said  grid  by 
means  of  suitable  actuators. 

4 
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