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(54)  Isostatic  die  for  pressing  ceramic  tiles  and  method  for  manufacturing  the  tiles 

(57)  The  isobaric  die  for  pressing  ceramic  tiles  com- 
prises  a  semi-die  (1)  having  a  plate  (6;39;42;48,48a) 
delimiting  a  cavity  (7)  of  the  semi-die  (1)  in  which  is  con- 
tained  an  incompressible  fluid  (F)  and  anchored  to  the 
said  semi-die  (1)  by  means  of  an  elastic  component 
(2;68)  sealing  the  incompressible  fluid  inside  the  said 
cavity,  the  said  plate  (6;39;42;48,48a)  being  free  to  per- 
form  limited  displacements  closer  to,  and  further  from, 

the  bottom  of  the  cavity  (7),  the  plate  (6;39;48,48a)  being 
provided  with  openings  (22a;40;43)  passing  through  it. 

This  affords  the  particular  advantage  of  obtaining 
uniform  pressing  whilst  maintaining  a  substantially 
homogeneous  thickness  of  the  tile,  due  to  the  disconti- 
nuities  in  the  plate  (6;39;48;48a)  acting  in  a  differentiated 
manner  on  the  various  areas  of  the  surface  of  the  mem- 
brane  (2;68)  in  function  of  the  loads  transmitted  locally 
by  the  powders  during  pressing. 
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Description 

The  invention  concerns  a  die  for  pressing  ceramic 
tiles  and  a  relative  manufacturing  method. 

The  prior  art  comprises  Italian  patent  for  industrial  s 
invention  IT-B-1  104511  in  which  the  ceramic  tiles  are 
pressed  under  the  action  of  an  elastic  modelling  mem- 
brane,  for  example,  made  of  rubber,  delimiting  a  cham- 
ber  in  a  relative  semi-die  in  which  an  incompressible 
fluid,  for  example,  oil,  is  introduced;  by  means  of  such  a  n 
die  it  is  possible  to  make  the  density  of  the  pressed  tiles 
homogeneous  so  as  to  limit  undesired  dimensional  var- 
iations  during  their  subsequent  firing. 

The  same  patent  also  proposes  the  use  of  stiffer 
plates  applied  to  the  external  surface  of  the  elastic  mod-  n 
elling  membrane  with  a  view  to  limiting  excessive  defor- 
mation  in  the  membrane. 

This  patent:  however,  whilst  introducing  the  funda- 
mental  concept  of  homogeneous  pressing  of  ceramic 
tiles,  has  been  found  to  be  subject  to  a  tendency  towards  2t 
a  non  uniform  thickness  of  the  pressed  items. 

With  a  view  to  obtaining  a  substantially  uniform  thick- 
ness,  at  least  in  the  areas  of  the  supports  of  the  tile,  the 
adoption  of  a  grill,  or  lattice,  has  been  proposed,  for 
example,  in  the  European  patent  application  EP-B-  2t 
0556163,  occupying  the  cavity  in  which  the  incompress- 
ible  fluid  is  placed,  and  which  is  rigidly  fixed  to  the  bottom 
of  the  said  cavity,  in  order  to  enable  the  elastic  membrane 
to  be  anchored  to  it  at  least  in  the  areas  destined  to  form 
the  support  appendages  on  the  base  of  the  tile.  3< 

However,  having  anchored  the  membrane  to  a  fixed 
grill  prevents,  in  the  anchorage  areas,  the  possibility  of 
the  displacement  of  the  membrane  that  is  necessary  in 
order  to  achieve  homogenous  pressing,  thereby  giving 
rise  to  variations  in  the  density  of  the  pressed  tile  which  3t 
cause,  on  the  opposite  face,  an  aesthetically  unpleasant 
motif  corresponding  to  the  underlying  grill. 

In  particular,  if,  in  an  area  of  the  matrix,  the  level  of 
the  loaded  powders,  or  their  density,  is  less  than  the  pre- 
determined  amount,  the  areas  corresponding  to  the  sup-  4t 
port  ribbing  of  the  tile  are  not  as  well  pressed  and 
consequently  the  corresponding  areas  on  the  opposite 
face  have  a  greater  porosity,  with  an  unacceptable  vari- 
ation  in  the  surface  finish  and  a  considerable  reduction, 
in  these  areas,  in  the  mechanical  strength  of  the  support.  « 

The  visibility  of  the  lattice  where  the  elastic  mem- 
brane  is  anchored  to  the  underlying  grill  is  due,  in  partic- 
ular,  to  the  manner  in  which  the  elastic  membrane 
deforms,  that  is,  with  bulging  surfaces,  substantially 
spherical,  with  considerable  lack  of  homogeneity  of  s< 
pressing  between  the  areas  of  the  membrane  close  to 
the  grill  and  the  central  areas  further  from  the  said  grill. 

On  the  other  hand,  in  the  case  whereby,  locally,  the 
level  of  the  powders  loaded  in  the  matrix  is  greater  than 
the  predetermined  amount,  bulging  can  occur  between  st 
one  rib  and  the  next  on  the  reverse  side  of  the  tile,  the 
size  of  the  bulge  being  such  as  to  protrude  beyond  the 
theoretical  support  plane  of  the  tile  as  defined  by  the 
extremities  of  the  ribs,  or  support  appendages  in  general: 

this  gives  rise  to  corresponding  surface  defects  of  the  top 
face  of  the  support  during  firing,  also  making  it  difficult 
to  transfer  the  tiles  along  the  motorised  roller  conveyor 
lines. 

Utility  model  IT-U-21  4739  proposes  a  die  for  ceramic 
tiles  in  which  the  body  of  a  punch  has  a  plurality  of  inter- 
communicating  seats,  filled  with  oil  or  other  incompress- 
ible  fluid,  in  which  are  inserted,  with  wet  seal,  pistons 
sliding  in  them  in  order  to  impart  differentiated  degree  of 
compaction  in  the  various  zones  of  the  mass  of  powders 
during  pressing.  Between  the  active  ends  of  the  said  pis- 
tons  and  the  powders  to  be  pressed  there  being  an  elas- 
tically  deformable  membrane  acting  as  a  coating  for  the 
surface  of  the  punch. 

However,  such  a  die  requires  a  high  degree  of  pre- 
cision  in  machining  the  seats  and  the  relative  pistons, 
and  as  a  result,  is  very  expensive. 

Furthermore,  with  such  a  die,  there  is  the  risk  that, 
during  operation,  an  certain  amount  of  oil  may  get  past 
the  seals  placed  between  the  said  pistons  and  the  rela- 
tive  seats  and  infiltrate  between  the  active  faces  of  the 
said  pistons  and  the  portion  of  membrane  facing  it:  this 
causes  the  formation  of  pools  of  liquid  which  set  up  per- 
manent  deformations  in  the  membrane  and  defects  in 
the  pressed  tiles. 

It  is  also  to  be  noted  that  the  areas  of  the  membrane 
that  interact  with  the  edges  of  the  underlying  pistons  are 
subject  to  high  loads  that  can  rapidly  cause  the  said 
membrane  to  rupture. 

Finally,  during  pressing,  the  powders  exert  a  high 
pressure  on  the  membrane  which  tends  to  cause  the 
membrane  to  extrude  between  the  radial  gap  between 
the  piston  and  the  relative  seat:  this  produces  a  progres- 
sive  blocking  of  the  pistons  in  their  relative  seats  with, 
consequently,  a  loss  of  mobility  of  the  pistons. 

The  prior  art  also  comprises  a  die  described  in  the 
patent  application  IT-A-MO93A000068  in  which  the  elas- 
tic  membrane,  on  the  side  opposite  to  that  in  contact  with 
the  powders  for  forming  the  tile,  is  equipped  with  append- 
ages,  for  example,  each  consisting  of  a  cover  made  of 
an  elastic  material,  preformed  and  cooperating  with  the 
walls  of  the  alveolus  to  which  the  said  cover  is  attached 
and  on  whose  base  its  lower  rim  rests:  during  the  oper- 
ation  of  vulcanisation  the  said  elastic  cover  forms  an  inte- 
gral  part  of  the  said  membrane,  closing  off  the  alveolus 
and  so  enabling  the  chamber  for  the  incompressible  fluid 
to  remain  free,  delimited  by  the  internal  surface  of  the 
same  cover. 

However,  given  that  the  lower  rim  of  the  cover  has 
to  rest  on  the  base  of  the  relative  alveolus,  the  corre- 
sponding  part  of  the  surface  of  the  said  cover  can  not  be 
subjected  to  the  pressure  of  the  incompressible  fluid, 
with  loss,  therefore,  of  active  surface  as  regards  the 
homogenising  action  of  the  membrane  on  the  powders 
being  formed. 

Such  prior  art  may  be  subject  to  considerable 
improvements  with  a  view  to  eliminating  the  said  draw- 
backs. 
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From  the  foregoing  emerges  the  need  to  resolve  the 
technical  problem  of  inventing  an  isobaric  die  for  ceramic 
tiles  in  which  it  is  possible  to  obtain  a  homogeneous 
degree  of  pressing  whilst  avoiding  the  generation  of  sur- 
face  defects  in  the  pressed  items  and  maintaining  a  sub-  5 
stantially  constant  thickness. 

A  further  aspect  of  the  technical  problem  is  that  of 
inventing  an  isobaric  die  for  pressing  substantially  flat 
items,  in  particular,  ceramic  tiles,  in  which  it  is  possible 
to  maintain  a  substantially  flat  configuration  of  the  plate  u 
and  of  the  part  of  the  membrane  associated  with  it  prior 
to  pressing,  in  particular  during  the  loading  phase  of  the 
powders  in  the  matrix  of  the  relative  semi-die;  this  in  a 
simple  and  economical  manner. 

A  further  aspect  of  the  technical  problem  is  that  of  n 
inventing  a  method  for  the  manufacture  of  isobaric  dies 
that  enables  the  elimination  of  all  loss  of  active  surface 
in  the  chambers  defined  by  the  alveoli  that  contain  the 
incompressible  fluid. 

Another  aspect  of  the  same  technical  problem  being  21 
that  of  reducing  the  manufacturing  costs  of  the  isobaric 
dies. 

The  invention  resolves  the  said  technical  problem  by 
adopting  an  isostatic  die  for  pressing  tiles,  comprising  a 
semi-die  having  a  plate  delimiting  a  cavity  in  the  semi-  21 
die  containing  the  incompressible  fluid  and  anchored  to 
the  said  semi-die  by  means  of  an  elastic  sealing  element 
for  the  incompressible  fluid  in  the  said  cavity,  the  said 
plate  being  free  to  perform  limited  displacements  closer 
to,  or  further  away  from,  the  base  of  the  said  cavity,  char-  3< 
acterised  in  that  the  said  plate  has  openings  passing 
through  it. 

The  elastic  element  can  consist  of  an  elastic  mem- 
brane  anchored  to  the  body  of  the  semi-die  along  its 
edge  and  to  the  surface  of  the  plate  facing  the  powders  3; 
to  be  pressed. 

Alternatively,  the  elastic  element  can  be  anchored 
along  the  edge  of  the  said  plate  to  the  body  of  the  semi- 
die  so  as  to  constitute  an  elastic  hinge  joint. 

The  areas  of  discontinuity  in  the  plate  can  consist  of  4t 
a  regular  formation  of  through  holes  made  in  the  body  of 
the  said  plate,  or  of  a  formation  of  incisions  that  subdivide 
the  plate  into  a  plurality  of  independent  tiles,  or  of  a  for- 
mation  of  independent  slots,  for  example,  aligned  and 
offset  in  mutually  perpendicular  directions.  « 

This  affords  the  particular  advantage  of  obtaining 
uniform  pressing  whilst  maintaining  a  substantially 
homogeneous  thickness  of  the  tile,  due  to  the  disconti- 
nuities  in  the  plate  acting  in  a  differentiated  manner  on 
the  various  areas  of  the  surface  of  the  membrane  in  f  unc-  s< 
tion  of  the  loads  transmitted  locally  by  the  powders  dur- 
ing  pressing. 

Furthermore,  the  presence  of  discontinuities  in  the 
plate,  particularly  in  the  version  of  plate  subdivided  into 
independent  tiles,  determines  displacements  of  the  st 
membrane  only  in  planes  substantially  parallel  to  the 
forming  plane:  this  achieves,  with  a  given  displacement 
of  the  tiles,  the  compaction  of  a  greater  volume  of  powder 
than  is  possible  with  a  membrane  that  deforms  in  curved 

configurations;  conversely,  with  a  given  volume  of  pow- 
der  displaced  in  compensating  for  the  non  homogeneous 
loading  of  the  matrix  of  the  die,  the  displacement  of  the 
tiles  in  planes  parallel  to  the  forming  planes  is  much  less 
than  that  which  would  be  required  with  curved  deforma- 
tions  of  the  membrane. 

Furthermore,  the  displacements  of  the  tiles  in  planes 
parallel  to  the  forming  plane  afford  a  better  compensa- 
tion  of  pressing,  also  in  the  areas  close  to  the  ribbing,  or 
appendages,  where  significant  lack  of  homogeneity  can 
be  found  when  using  prior  art  dies. 

Furthermore,  the  adoption  of  areas  of  discontinuity 
in  the  plate  consisting  of  a  regular  formation  of  openings, 
arranged  as  in  a  chequred  pattern,  enables  the  compen- 
sation  during  pressing  of  the  non  homogeneous  loading 
of  the  matrix  of  areas  a  considerable  distance  apart  as 
a  result  of  the  elastic  deformation  of  the  plate.  On  the 
other  hand,  the  compensation  between  areas  a  short 
distance  apart  is  obtained  with  the  elastic  deformation  of 
the  membrane  in  the  areas  of  discontinuity  in  the  plate. 
This  enables  local  deformations  of  the  membrane  to  be 
limited,  thereby  also  limiting  the  structural  defects  of  the 
pressed  item. 

In  a  further  advantageous  version,  the  areas  of  dis- 
continuity  in  the  plate  are  made  cooperating  with  at  least 
one  appendage,  or  tie,  or  elastic  anchoring  element, 
fashioned  in  the  surface  of  the  membrane  on  the  side 
facing  the  cavity  and  anchored  in  a  corresponding  seat 
fashioned  in  the  base  of  the  said  cavity. 

The  said  appendage,  or  tie,  or  elastic  anchoring  ele- 
ment,  is  advantageously  made  up  of  the  same  material 
as  the  membrane  and  is  integral  with  it,  in  such  a  way 
that  it  passes  through  the  said  plate. 

This  affords  the  advantage  of  enabling  the  plate  to 
be  maintained  level  independently  of  the  pressure  of  the 
incompressible  fluid  inside  the  chambers  during  loading, 
with  consequently  a  considerable  reduction  in  the 
defects  during  the  loading  of  the  powders  in  the  matrix 
of  the  die  and  in  the  subsequent  pressing. 

In  a  further  advantageous  version,  there  are  a  plu- 
rality  of  intermediate  elastic  anchorage  elements,  distrib- 
uted  in  a  configuration,  for  example,  defined  by 
concentric  ideal  circumferences,  or  ellipses. 

Advantageously,  it  is  also  envisaged  that  the  inter- 
mediate  elastic  anchorage  elements  can  be  offset  with 
respect  to  the  cavities  set  into  the  face  of  the  membrane 
in  contact  with  the  powders  to  be  pressed  for  the  forma- 
tion  of  the  supporting  elements  of  the  pressed  tile,  or  for 
their  anchoring  when  they  are  laid. 

This,  so  as  not  to  alter  the  alignment  of  the  cavities 
destined  to  form  the  support  appendages  during  form- 
ing. 

It  is  also  envisaged  that  the  intermediate  elastic 
anchorage  elements  can  be  distributed  in  relation  to  ribs 
obtained  in  the  floating  plate,  as  defined  by  the  formation 
of  through  openings  made  in  the  said  plate:  the  cavities 
of  the  membrane  destined  to  form  the  support  append- 
ages  of  the  tile  being  positioned  in  relation  to  the  said 
ribs. 
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This  enables  the  adoption  of  a  forming  method  com- 
prising  the  loading  of  the  matrix  of  a  semi-die  having  an 
elastic  membrane  associated  with  a  plate  inserted  in  a 
cavity  destined  to  contain  the  incompressiblefluid,  for  the 
subsequent  pressing  of  the  said  powders;  it  being  envis-  5 
aged  that  the  said  incompressible  fluid  be  contained  in 
the  cavity  of  the  said  semi-die  and  acts  on  the  said  float- 
ing  plate  to  lift  it  during  pressing  so  as  to  maintain  the 
ratio  between  the  maximum  and  minimum  thickness  of 
the  powders  unaltered,  both  during  the  loading  of  the  u 
powders  and  during  the  pressing:  this  without  introduc- 
ing,  or  extracting,  quantities  of  the  said  incompressible 
fluid  from  the  said  matrix. 

According  to  a  further  aspect  of  the  invention,  a 
method  is  envisaged  for  the  manufacture  of  an  isobaric  n 
die  for  pressing  ceramic  tiles,  having  a  plate  delimiting  a 
cavity  of  the  semi-die  in  which  is  contained  an  incom- 
pressible  fluid  and  anchored  to  the  said  semi-die  by 
means  of  an  elastic  sealing  element  for  the  incompress- 
ible  fluid  in  the  said  cavity,  the  said  plate  being  free  to  21 
perform  limited  displacements  closer  to,  or  further  away 
from,  the  base  of  the  said  cavity,  the  method  comprising 
the  vulcanisation  in  situ  of  the  said  elastic  element  and 
the  subsequent  filling  of  the  said  cavity  with  the  said 
incompressible  fluid,  characterised  in  that,  prior  to  the  21 
said  vulcanisation,  a  temporary  support  element,  func- 
tionally  reducible,  having  a  profile  matching  that  of  the 
plan  shape  of  the  cavity,  is  inserted  into  the  said  cavity 
and  that,  after  the  said  vulcanisation  and  before  the  said 
filling,  the  temporary  support  element  is  reduced.  3< 

The  cavity,  occupying  the  entire  extension  of  the 
active  surface  of  the  die,  can  be  divided  into  a  plurality 
of  alveoli  in  which  sit  the  singular  portions,  or  tiles,  into 
which  the  plate  is  subdivided. 

The  said  temporary  support  element,  or  tablet,  can  3; 
be  made  of  a  material  which  is  soluble,  and/or  which  may 
be  shrunk,  or  collapsed,  or  dissolved,  or  incinerated 
using  heat. 

The  reduction  of  the  said  temporary  support  element 
can  be  achieved  physically,  or  chemically.  4t 

The  temporary  support  element  can  have  a  thick- 
ness  constituting  a  fraction  of  the  depth  of  the  alveolus, 
up  to  50%  or  more. 

The  reduction  of  the  said  temporary  support  ele- 
ment,  or  tablet,  possibly  being  achieved  by  means  of  « 
inserting  into  the  said  alveoli  a  solvent  of  the  material  the 
temporary  support  element,  or  tablet,  is  made  of. 

Alternatively  the  reduction  can  be  achieved  with  the 
mechanical  reduction  of  the  volume,  or  flattening,  of  the 
support  element  against  the  bottom  of  the  alveolus.  st 

Furthermore,  the  said  reduction  can  be  achieved  by 
melting. 

EXAMPLE 
5t 

In  an  example  of  embodiment,  referring  to  the  ver- 
sion  of  die  with  cavity  subdivided  into  alveoli,  the  material 
of  the  said  tablet  is  expanded  polystyrene,  with  a  density 
of  less  than  150  kg/m3,  conveniently  110  kg/m3  or  even 

much  less  (down  to  approximately  60)  in  that  it  is  more 
easily  dissolved  and  disgregated. 

The  reduction  can  be  achieved  chemically  by  intro- 
ducing  methyl  chloride,  or  trichloroethylene,  into  the 
alveoli,  after  vulcanisation,  through  the  hole  used  for  the 
introduction  of  the  incompressiblefluid,  letting  it  circulate 
for  a  few  minutes  then  removing  it  through  the  hole  used 
for  the  outlet  of  the  incompressible  fluid:  in  this  way  the 
chambers  of  the  alveoli  are  freed  for  the  subsequent 
introduction  into  them  of  the  said  fluid. 

Alternatively,  the  reduction  of  the  tablets  can  be 
achieved  physically  (with  volume  reduction)  by  introduc- 
ing,  after  the  vulcanisation  when  the  die  is  still  in  the  form- 
ing  press  of  the  membrane,  a  suitable  compressed  gas, 
at  a  pressure  of  at  least  a  few  dozen  bar,  through  the 
same  hole,  so  as  also  to  flatten  the  said  tablet. 

Increasing  the  pressure  is  advantageously  associ- 
ated  with  an  increase  in  the  temperature  of  the  com- 
pressed  gas,  up  to  the  melting  point  of  expanded 
polystyrene,  whereupon  the  melted  residue  is  possibly 
evacuated. 

The  thickness  of  the  tablet  may  vary  from  approxi- 
mately  1  to  approximately  5  mm,  with  a  depth  of  alveolus 
of  between  8  and  1  0  mm. 

Moreover,  the  choice  of  the  soluble  material  for  the 
tablet  of  the  expanded  polystyrene  type,  requires  that  the 
top  surface  of  the  said  tablet  be  protected  with  a  layer  of 
substance  resistant  to  the  solvents  contained  in  the 
adhesives  used  in  the  vulcanisation  of  the  membrane, 
for  example,  conveniently,  by  means  of  a  thin  metal  sheet 
having  points  folded  back  to  mount  the  tablet  to  it  and  to 
make  it  more  easily  introduced  into  the  alveolus  together 
with  the  said  plate. 

Above  the  said  protective  layer  there  being,  in  the 
walls  of  each  alveolus,  a  peripheral  groove  that  consti- 
tutes  an  undercut  so  as  to  obtain  further  and  advanta- 
geous  anchorage  of  the  appendages  of  the  elastic 
membrane  that  penetrated  into  the  alveolus  during  the 
vulcanisation. 

The  casting  of  the  elastic  membrane,  for  example 
made  of  the  material  "CYANAPRENE",  is  followed,  after 
approximately  5  minutes  required  for  reticulation,  with 
the  closure  of  the  die  with  a  pressure  of  a  few  bar  and 
heating  to  a  temperature  of  almost  1  00  °C  even  up  to 
1  25  °C  or  more  for  approximately  1  0  minutes;  seasoning 
at  approximately  80  °C  and  cooling  then  follows. 

The  advantages  obtained  with  the  method  of  the 
present  invention  are:  exploitation,  in  terms  of  contact 
between  the  incompressible  fluid  and  the  membrane,  of 
the  entire  section  of  the  alveolus. 

Precise  delimitation  of  the  chamber  of  incompress- 
ible  fluid  in  each  alveolus  during  the  vulcanisation  phase 
of  the  elastic  membrane. 

Reduction  in  cost  in  relation  to  the  substitution  of  the 
rubber  cover  with  a  tablet  that  may  be  dissolved  or 
melted,  with  removable  or  insignificant  residue,  pro- 
tected  from  the  action  of  the  solvents  contained  in  the 
adhesive  substance  applied  prior  to  the  casting  for  the 
vulcanisation. 
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Increased  anchorage  of  the  elastic  membrane  with 
respect  to  that  which  may  be  obtained  with  just  the  adhe- 
sive  substance,  due  to  the  adoption  of  the  peripheral 
groove  in  the  walls  of  the  alveolus. 

Further  characteristics  and  advantages  of  the  die 
and  of  the  method  as  described  will  emerge  from  the  fol- 
lowing  description,  purely  by  way  of  example,  of  some 
embodiments  illustrated  in  the  eighteen  tables  of  draw- 
ings  attached  in  which: 

Figure  1  is  a  partial  and  interrupted  transverse  sec- 
tion  of  an  isobaric  die  in  a  first  version  with  discon- 
tinuity  elements  in  the  plate  having  anchoring 
elements  for  the  membrane  at  the  bottom  of  the  cav- 
ity; 
Figure  2  is  a  section  as  in  Figure  1  ,  but  in  a  variant 
of  the  peripheral  anchorage  of  the  membrane  and 
of  the  coupling  of  the  anchoring  element  to  the  bot- 
tom  of  the  cavity; 
Figure  3  is  a  section  as  in  Figure  1  ,  but  in  a  further 
version  of  the  anchorage  of  the  membrane  along  its 
peripheral  edge. 
Figure  4  is  a  section  as  in  Figure  2,  but  in  a  further 
variant  of  the  peripheral  anchorage  of  the  mem- 
brane,  showing  a  distancing  elastic  element  of  the 
membrane; 
Figure  5  is  a  section  as  in  Figure  4,  but  during  the 
forming  of  the  elastic  membrane  by  vulcanisation; 
Figure  6  is  a  schematic  top  view  of  the  bottom  of  a 
cavity  of  the  semi-die  as  described,  showing  the  dis- 
tribution  of  the  elastic  anchoring  elements  on  con- 
centric  ellipses,  for  the  production  of  rectangular 
tiles; 
Figure  7  is  a  schematic  view  as  in  Figure  6,  but  with 
the  distribution  on  concentric  circumferences  for 
pressing  square  tiles; 
Figure  8  is  a  schematic  view  as  in  Figure  7,  but  elas- 
tic  elements  having  differing  transverse  cross  sec- 
tions  for  pressing  polygonal  tiles,  for  example, 
hexagonal; 
Figure  9  is  a  partial  and  partially  sectioned  plan  view 
of  a  die  as  described,  in  a  version  with  discontinuous 
plate  having  a  regular  formation  of  openings  distrib- 
uted  in  a  chequered  pattern; 
Figure  10  is  section  X-X,  partial,  interrupted  and 
enlarged,  of  Figure  9; 
Figure  1  1  is  a  vertical  section  of  a  die  as  described, 
in  the  version  as  in  Figure  10,  in  pressing  configura- 
tion; 
Figure  1  2  is  a  section  as  in  Figure  1  0,  but  in  a  version 
of  die  with  traction  elements  distributed  in  the  areas 
corresponding  to  the  rigid  parts  of  the  membrane  to 
obtain  the  controlled  loading  of  the  powders  in  the 
matrix,  in  the  configuration  relating  to  the  vulcanisa- 
tion  of  the  membrane; 
Figure  1  3  is  a  section  as  in  Figure  1  2,  but  during  the 
loading  phase  of  the  powders  in  the  matrix; 
Figure  1  4  is  a  section  as  in  Figure  1  2,  but  during  the 
pressing  phase  of  the  tile; 

Figure  15  is  a  partially  sectioned  and  interrupted 
front  view  of  a  die  as  described,  but  in  a  version  with 
plate  subdivided  in  a  plurality  of  tiles; 
Figure  1  6  is  section  XVI-XVI  of  Figure  1  5,  but  during 

5  the  vulcanisation; 
Figure  1  7  is  a  section  as  in  Figure  1  6,  but  during  the 
pressing; 
Figure  18  is  an  interrupted  and  partially  sectioned 
front  view  of  a  die  as  described,  but  in  a  version  with 

10  stiffening  plate  having  slot-shaped  openings; 
Figure  19  is  section  XIX-XIX  of  Figure  18; 
Figure  20  is  a  partial  and  interrupted  plan  view  anal- 
ogous  to  that  of  Figure  15  but  with  anchoring  ele- 
ments  for  the  membrane  having  "T"  -shaped 

15  sections. 
Figure  21  is  section  XXI-XXI  of  Figure  20,  during 
pressing; 
Figure  22  is  a  view  as  in  Figure  18,  but  relating  to  a 
variant  with  anchoring  elements  for  the  membrane 

20  having  "T-shaped  sections; 
Figure  23  is  section  XXIII-XXIII,  deviated,  of  Figure 
22; 
Figure  24  is  a  partial  and  interrupted  vertical  section 
of  an  isobaric  die  as  described,  but  in  a  version  with 

25  forming  plate  subdivided  into  tiles  each  inserted  in 
a  seat  in  the  relative  semi-die,  during  the  vulcanisa- 
tion  phase; 
Figure  25  is  a  section  as  in  Figure  24,  but  in  the 
phase  prior  to  pressing; 

30  Figure  26  is  a  section  as  in  Figure  24,  but  in  a  further 
version  with  stepped  seats  for  housing  sealing  rings 
co-operating  with  the  tiles  of  the  plate:  it  also  shows 
a  variant  of  the  die  with  tiles  emerging  at  the  pressing 
surface; 

35  Figure  27  is  a  section  as  in  Figure  26,  but  with  cav- 
ities,  or  grooves,  for  the  formation  of  support  ribbing, 
or  appendages,  of  the  tile; 
Figure  28  is  a  section  of  the  die  as  in  Figures  26,  27, 
but  during  the  pressing  phase; 

40  Figure  29  is  a  section  as  in  Figure  21  ,  but  in  a  version 
in  which  the  tiles,  during  vulcanisation,  are  sup- 
ported  on  and  centred  by  a  collapsible  supporting 
element; 
Figure  30  is  a  section  as  in  Figure  29,  but  at  the  end 

45  of  the  permanent  deformation  stroke  of  the  collaps- 
ible  supporting  elements; 
Figure  31  is  a  section  as  in  Figure  29,  but  relating  to 
the  buffer  during  operation; 
Figure  32  is  a  section  as  in  Figure  29,  but  each  sup- 

so  porting  element  for  the  tile  being  collapsible  and  in 
the  shape  of  a  saucer; 
Figure  33  is  a  section  as  in  Figure  32,  but  at  the  end 
of  the  deformation  stroke  of  the  collapsible  supports; 
Figure  34  is  a  section  as  in  Figure  29,  but  relating  to 

55  the  die  during  operation; 
Figure  35  is  a  section  as  in  Figure  29,  but  relating  to 
variants  of  the  collapsible  support  with  the  tile  being 
centred  on  the  internal  edge  of  the  said  element  and, 
respectively,  with  sealing  sphere; 

5 
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Figure  36  is  a  partial  plan  view  of  the  active  face  of 
the  buffer  of  the  die,  during  the  machining  of  the  alve- 
oli; 
Figure  37  is  vertical  section  XXXVII-XXXVII  of  Fig- 
ure  36;  5 
Figure  38  is  a  partial  vertical  section  of  the  same  part 
of  the  die,  but  after  the  insertion  in  the  alveoli,  from 
above,  of  the  dissolvable  tablets  with  a  protective 
layer  on  them; 
Figure  39  is  a  section  as  in  Figure  38,  but  with  super-  n 
position,  on  the  above  mentioned  part  of  the  die,  of 
the  matrix  for  vulcanising  the  elastic  membrane; 
Figure  40  is  analogous  to  Figure  39,  showing  the 
phase  in  which  the  tablets  are  dissolved; 
Figure  41  is  analogous  to  Figure  40,  but  in  the  case  n 
of  the  reduction  of  the  volume  of  the  said  tablets; 
Figure  42  is  a  plan  view  a  pressed  metal  sheet  con- 
stituting  a  possible  embodiment  of  the  protective 
layer  of  the  tablet;, 
Figure  43  is  a  perspective  view  of  such  a  pressed  2t 
metal  sheet  readied  for  the  insertion  into  it  of  the  tab- 
let,  but  in  an  up  side  down  position; 
Figure  44  is  a  perspective  view  of  a  preferred  paral- 
lelepiped  shape  of  the  tablet,  with  rounded  vertical 
corners;  21 
Figure  45  is  a  perspective  view  of  such  a  tablet 
inserted  in  the  metal  sheet  for  the  their  insertion 
together  in  one  of  the  alveoli; 
Figure  46  is  a  section  of  a  die  as  in  Figure  38,  with 
the  tablet  and  metal  sheet  inserted;  3< 
Figure  47  is  a  section  as  in  Figure  29,  but  with  the 
tiles  supported  by  the  said  tablet  during  the  vulcan- 
isation:  it  shows  how  the  tiles  can  be  associated  with 
sealing  rings  each  one  of  which  is  also  supported  by 
the  same  tablet  relative  to  the  tile  to  which  the  rela-  3; 
tive  ring  is  associated; 
Figure  48  is  a  section  as  in  Figure  47,  but  at  the  end 
of  the  permanent  deformation  stroke  of  the  collaps- 
ible  support  elements; 
Figure  49  is  a  section  as  in  Figure  47,  nut  relating  to  4t 
the  die  during  operation; 
Figure  50  is  a  vertical,  interrupted  section  of  a  die 
as  described,  with  collapsible  temporary  support 
element  being  annular  in  form; 
Figure  51  is  a  section  as  in  Figures  29,  31  ,  but  with  4t 
tiles  emerging  at  the  pressing  surface; 
Figure  52  is  a  vertical  section  of  a  die  as  described, 
but  in  a  version  with  plate  having  slot-shaped  open- 
ings  in  association  with  a  temporary  support  ele- 
ment  in  polystyrene;  5< 
Figure  53  is  an  interrupted  perspective  view  of  a  col- 
lapsible  support  element  consisting  of  a  composite 
plate  with  an  undulated  internal  layer. 

The  die  for  ceramic  tiles  comprises  at  least  one  si 
semi-die  1  ,  that  is,  the  punch  and/or  buffer  that  may  be 
inserted  in  a  matrix  M  (Figure  11),  having  an  elastic 
membrane  2,  anchored  peripherally  to  the  frame  3  of  the 
semi-die  1  ,  and  having,  on  its  external  face,  a  surface  4 

having  the  profile  of  one  of  the  faces  of  tile  to  be  formed, 
for  example,  the  rear  face,  as  shown. 

In  this  case  grooves  5,  or  indents,  can  be  provided 
to  form  the  projections  in  the  rear  face  of  the  tile,  to  ena- 
ble  it  to  be  laid  and/or  transported  during  the  various 
phases  of  the  production  cycle. 

The  membrane  2  is  coupled,  in  relation  to  its  inner- 
most  face,  with  a  floating  forming  plate  6  delimiting  a 
chamber  7  in  which  an  incompressible  fluid,  for  example, 
pressurised  oil,  is  introduced:  the  cavity  7  extends  under- 
neath  the  forming  plate  6,  up  to  its  peripheral  edge  so 
that  the  incompressible  fluid  F  contained  in  it  may  act 
uniformly  substantially  over  the  entire  extent  of  the  said 
plate. 

The  plate  6  is  preferably  inserted  in  cavity  7  in  such 
a  way  as  to  occupy  the  entire  surface  of  the  tile  to  be 
pressed:  that  is,  the  said  plate  extends  laterally  up  to  the 
groove,  or  cavity,  5  destined  to  form  the  outermost  rib  or, 
respectively,  appendage  of  the  tile. 

The  membrane  2  is  anchored  to  the  frame  3  of  the 
semi-die  1  in  such  a  way  as  to  define  a  peripheral  seal 
having  a  first  lip  8  inserted  in  said  cavity  and  provided 
with  peripheral  appendage  9  extending  into  a  corre- 
sponding  seat  10  to  create  a  seal  in  a  plane  parallel  to 
the  plane  in  which  the  membrane  6  lies,  so  as  to  elimi- 
nate  the  risk  of  the  incompressible  fluid,  for  example, 
pressurised  oil,  escaping  from  the  cavity  during  pressing 
with  the  detachment  of  the  said  first  lip  8. 

As  regards  this  point,  it  is  to  be  noted  that  during 
operation  appendage  9  and  the  relative  first  lip  8  are  sub- 
jected  prevalently  to  compressive  loads. 

Furthermore,  the  thrust  generated  by  the  fluid  during 
pressing  tends  to  push  the  appendage  9  against  its  seat 
10,  so  favouring  its  sealing  action. 

The  membrane  2  is  also  provided  with  a  second  lip 
9a,  derived  from  the  said  first  lip  8  in  the  opposite  direc- 
tion  with  respect  to  its  appendage  9. 

The  second  lip  9a  is  wound  round  the  peripheral 
edge  of  the  forming  plate  6  and  possibly  extends  with  a 
portion  1  1  under  the  said  plate,  as  shown  in  Figures  1 
and  2. 

In  particular,  in  the  version  as  in  Figure  2,  the  lip  8 
extends,  on  the  opposite  side  to  that  of  the  plate,  so  as 
to  wind  round  a  forming  element  12,  having  an  annular 
shape  and  preferably  a  circular  transverse  cross-section, 
and  ending  with  its  extremity  1  3  in  a  seat  1  4  beside  the 
forming  element  12. 

In  practice,  extremity  1  3  corresponds  to  appendage 
9  already  described  with  reference  to  the  version  of  die 
as  in  Figure  1  ,  but  differs  from  it  in  that  it  is  wound  round 
forming  element  12. 

The  membrane  2  is  also  preferably  provided  with  at 
least  one  intermediate  elastic  anchoring  element  19, 
passing  through  a  discontinuity,  or  opening,  22a  in  the 
forming  plate  6  and  anchored  in  a  corresponding  seat 
20,  advantageously  with  undercut,  on  the  bottom  of  the 
cavity  7. 
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To  this  end,  seat  20  is  made  from  a  closed  hole  in 
the  bottom  of  the  cavity  and  has  a  base  which  is  wider 
than  its  relative  opening  20a. 

Furthermore,  in  order  to  improve  the  elasticity  of 
each  intermediate  elastic  element  19,  the  walls  of  seat  s 
20a  are  separated  from  the  lateral  surface  of  the  relative 
element. 

The  elastic  intermediate  element  19,  advanta- 
geously  made  of  the  same  material  the  membrane  2  is 
made  of  and  being  an  integral  part  of  it,  is  vulcanised  u 
together  with  the  said  membrane,  as  shown  in  Figure  5, 
so  as  to  constitute  a  traction  element  for  the  plate  6 
towards  the  bottom  of  the  cavity  7  when  the  incompress- 
ible  fluid  is  introduced  into  it,  through  a  relative  inlet  con- 
duit  7a.  n 

The  intermediate  elastic  element  19  also  limits  out- 
ward  arching  of  the  plate  6  when  the  cavity  7  is  filled  with 
incompressible  fluid. 

The  distribution  of  the  intermediate  traction  ele- 
ments  1  9  and  the  load  carrying  section  of  each  of  these  2t 
have  to  be  such  as  to  generate  on  the  plate  6  loads 
directed  towards  the  bottom  of  the  cavity  7  and  to  be  of 
a  magnitude  that,  when  summed  with  the  restraint  dis- 
tributed  along  the  edge  of  the  plate,  they  are  substantially 
equivalent  and  opposed  to  the  uniformly  distributed  load  2t 
exerted  by  the  pressure  of  the  incompressible  fluid, 
before  pressing. 

In  this  way,  independently  of  how  much  the  cavity  7 
is  filled,  the  plate  6,  and  therefore  the  membrane  2,  are 
maintained  level,  without  altering  the  loading  of  the  mix-  3< 
ture  of  powders  in  the  matrix  of  the  die. 

The  intermediate  elastic  traction  element  19  can  be 
provided  with  an  intermediate  annular  projection  21,  in 
the  shape  of  a  mushroom,  firmly  anchored  to  the  plate  6 
and  inserted  in  a  relative  conjugate  seat  22,  made  in  the  3t 
lower  face  of  the  plate  6  (Figure  3),  or  on  the  top  face  of 
the  cavity  7  (Figure  2):  the  function  of  the  annular  pro- 
jection  21  is  that  of  constituting  a  sealing  element  against 
oil  leakage  between  the  chamber  7  and  the  surface 
anchoring  the  membrane  2  to  the  plate  6  through  the  4t 
opening  22a. 

Each  through  opening  22a  enables  the  formation  of 
a  corresponding  elastic  element  19  during  vulcanisation 
of  the  membrane  2. 

During  the  vulcanisation  phase  (Figure  5)  mem-  4t 
brane  2  is  formed,  with  the  relative  elastic  traction  ele- 
ments  19,  by  the  action  exerted  on  it,  in  a  fluid  or  pasty 
state,  by  a  vulcanising  punch  23,  whilst  the  conduit  7a  is 
closed  by  a  centering  pin  24  for  the  plate  6. 

Figure  3  also  shows  25,  an  elastic  spacer  element,  st 
for  example  a  cylindrical  helical  compression  spring,  to 
facilitate  the  detachment  of  the  plate  6  from  the  bottom 
of  the  cavity  7  after  vulcanisation:  the  elastic  element  25 
is  inserted  in  a  seat  26  in  the  bottom  of  the  cavity  7, 
advantageously  positioned  at  the  vertices  of  the  said  si 
cavity,  where  the  membrane  is  most  likely  to  remain  lying 
on  the  bottom  of  the  cavity  even  after  the  cavity  has  been 
filled  with  incompressible  fluid. 

As  shown  in  the  version  of  Figure  6,  the  elastic  trac- 
tion  elements  19  are  distributed  in  oval,  or  elliptical,  pat- 
terns  shown  with  27,  28:  it  being  envisaged,  for  example, 
that  the  elastic  elements  1  9  are  positioned  at  the  inter- 
sections  between  the  directrix  lines  L,  preferably  passing 
through  the  centre  C,  such  as  the  diagonals  29,  30  and/or 
median  lines  31  ,  32  of  the  sides  defining  the  bottom  of 
the  cavity  and  the  said  ellipses  27,  28. 

Instead  of  the  ellipses  27,  28  the  distribution  of  the 
intermediate  elastic  elements  19  can  be  along  circum- 
ferences  33,  34. 

The  intermediate  elastic  elements  19  can  have,  for 
example,  a  slot-shaped  cross-section  35. 

It  is  to  be  noted  that  at  the  elastic  elements  1  9  the 
membrane  2  can  advantageously  have,  during  the  vul- 
canisation  phase,  projections  36 
obtained  with  corresponding  indentations  in  the  forming 
punch,  being  shaped  in  such  a  way  that,  when  the  mem- 
brane  is  deformed  as  result  of  the  insertion  of  the  oil,  its 
surface  in  contact  with  the  tile  to  be  pressed  is  substan- 
tially  flat,  that  is,  it  does  not  have  indentations  caused  by 
the  pulling  effect  of  the  relative  elastic  element  19. 

In  a  further  version  shown  in  Figure  9,  the  plate  39 
has  a  number  of  openings  40,  distributed  in  a  chequered 
pattern,  in  which  are  inserted,  during  vulcanisation,  the 
elastomer  material  constituting  the  membrane  2  and 
extending  into  the  areas  included  between  the  grooves 
5:  in  this  way  the  membrane  2  and  the  plate  39  with  its 
relative  openings  40  together  have  a  variable  stiffness. 

In  particular,  the  membrane  2  has  areas  with  greater 
stiffness  in  the  areas  corresponding  with  the  imprints  5, 
or  grooves,  or  cavities  for  supporting  the  formed  tile  41  . 

It  is  to  be  noted  that  the  traction  elements  19  of  the 
membrane  2  towards  the  bottom  of  the  cavity  7  can  be 
situated  in  relation  to  the  rigid  parts  of  the  said  mem- 
brane,  that  is,  in  positions  corresponding  to  those  of  the 
ribs  40a  made  in  the  floating  plate  39,  in  this  case  being 
shown  as  19a,  as  in  the  versions  in  Figures  12,  13,  14. 

As  shown  in  Figures  11,  13,  14,  the  membrane  2 
with  the  relative  plate  39,  has  variable  stiffness  in  the  dif- 
ferent  areas  of  the  tile,  with  the  result  that,  where  the  tile 
is  locally  made  up  of  a  thinner  or  a  thicker  layer  of  powder 
than  that  which  is  theoretically  envisaged,  the  membrane 
2  and  the  plate  39  together  deforms  locally,  in  a  corre- 
sponding  manner,  towards  the  tile  41  or  towards  the  cav- 
ity  7. 

In  a  further  version  (Figures  18,  19,  22,  23)  the  float- 
ing  plate  42  can  have  openings  in  the  shape  of  slots  and 
communicating  with  elastic  anchoring  elements  19a 
inserted  in  corresponding  seats  having  the  same  slot 
shape  44,  or  extending,  as  with  1  9c,  from  one  side  of  the 
cavity  7  to  the  opposite  side  (Figure  15,  16,  17). 

In  the  versions  as  in  the  preceding  Figures  13,  14, 
it  is  possible  to  vary  the  thickness  of  the  layer  of  powders 
when  loading  the  matrix  of  the  die  so  as  to  maintain  a 
constant  ratio  between  the  maximum  and  minimum 
thickness  A1  and  B1  of  the  soft  tile  and  the  maximum 
and  minimum  thickness  A2  and  B2  of  the  pressed  tile. 
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This  is  obtained  completely  automatically,  that  is, 
without  the  need  to  add  or  subtract  incompressible  fluid 
from  the  cavity  7:  in  fact,  during  pressing,  membrane  2, 
initially  curved  towards  the  powders  to  be  pressed,  is 
made  to  take  on  a  substantially  flat  configuration  by  the  5 
thrust  of  the  fluid  F  during  pressing  by  the  punch  PZ  with 
a  tensile  load  on  the  elastic  elements  19a,  the  final  trim 
depending  on  the  local  density  of  the  powders. 

In  a  further  version,  shown  in  Figure  1  5,  the  floating 
plate  is  made  discontinuous  by  means  of  a  formation  of  u 
longitudinal  and  transverse  openings  that  subdivide  it 
into  a  plurality  of  tiles  48,  for  example,  quadrangular, 
inserted  so  as  to  be  floating  in  corresponding  seats  49 
(Figure  16)  into  which  the  cavity  7  is  subdivided:  the  tiles 
48  can  have  any  plan  view  shape,  for  example,  polygonal  n 
with  rounded  vertices,  for  example,  rectangular,  or 
square,  or  circular,  or  whichever  other  convenient  shape. 

The  seats  49  are  made  communicating  by  means  of 
channels  60  and  61  for  the  incompressible  fluid:  the  form 
of  the  seats  49  preferably  being  flared  upwards  and  in  21 
any  case  such  as  to  enable  the  formation,  during  vulcan- 
isation,  of  lips  50a  in  the  membrane  2  wrapping  round 
each  tile  48  so  as  to  incorporate  it  into  the  relative  mem- 
brane. 

It  is  to  be  noted,  also,  that  in  the  versions  in  Figures  21 
1  5  to  1  9,  the  presence  of  the  anchorage  appendages  1  9 
gives  the  membrane  further  possibility  of  adjusting  its 
trim  in  equilibrium  with  the  incompressible  fluid  when  the 
pressing  load  is  applied,  in  such  a  way  as  to  guarantee 
an  isostatic  pressing  also  in  the  areas  corresponding  to  3< 
the  supports  of  the  tiles. 

Figures  20,  21  show  how  in  this  version  the  mem- 
brane  2  is  anchored  to  a  plurality  of  anchoring  elements 
51  having  a  "T"  -shaped  cross-section,  for  anchoring  the 
said  membrane  in  undercut:  these  elements  also  being  3: 
provided  with  transverse  through  holes  52  to  further 
improve  anchoring. 

"T"  -shaped  anchoring  elements  51  ,  as  shown  in  Fig- 
ures  20,  21  ,  preferably  provided  with  transverse  through 
holes  52,  can  also  be  provided  for  the  version  of  floating  4t 
plate  42  in  Figures  22,  23. 

In  Figures  24,  25,  the  tiles  48,  being  of  considerable 
thickness  and  having  smooth  lateral  surfaces  53,  are 
made  to  co-operate  with  sealing  rings  54  intended  to  pre- 
vent,  during  vulcanisation,  leakage  of  the  elastomer  « 
material  the  membrane  2  is  made  of  towards  the  under- 
lying  seats  55,  the  said  seats  constituting  integral  parts 
of  the  chamber  7  for  the  incompressible  fluid;  the  sealing 
rings  55  being  inserted  in  stepped  grooves  56  in  the  side 
walls  of  the  seats  55.  st 

On  the  other  hand,  should  it  be  preferable  to  have 
smooth  side  walls  for  the  seats  55,  the  stepped  grooves 
57  for  the  said  sealing  rings  can  be  made  in  the  side  walls 
of  the  tiles  48. 

During  forming,  the  tiles  48  can  be  positioned  so  that  st 
they  are  in  contact  with  the  bottom  of  the  corresponding 
cavity  55  or  raised  from  it,  for  example  with  the  position- 
ing  between  them  of  a  fluid  material  ,  for  example,  gran- 
ular,  such  as  sand  S,  that  is  expelled  after  forming. 

In  this  way  it  is  possible  to  assign  the  tiles  a  maxi- 
mum  predetermined  stroke  H  during  pressing,  with  an 
amplitude  advantageously  less  than  the  depth  R  of  the 
grooves,  or  cavities,  5  so  as  to  guarantee  the  formation 
of  ribs  or,  respectively,  support  appendages  for  the  tile 
in  all  working  conditions. 

In  the  versions  shown  in  Figures  26,  27,  28,  the  seal- 
ing  rings  54,  in  order  to  allow  a  greater  flexibility  and  to 
improve  sealing  against  oil  leakage  from  cavity  7,  can  be 
inserted  in  stepped  seats  56a  having  a  diameter  which 
is  essentially  greater  than  the  external  diameter  of  the 
corresponding  sealing  element  54. 

It  is  to  be  noted  that  the  membrane  2  can  have  a 
smooth  external  surface  59  (Figure  26)  during  the  vul- 
canisation  phase  with  matrix  23,  the  grooves,  or  cavities, 
5  being  obtained  with  the  deformation  of  the  membrane 
only  with  the  introduction  of  the  pressurised  fluid  in  the 
cavity  7. 

The  seats  55  for  the  tiles  48,  being  an  integral  part 
of  the  cavity  7  in  which  the  incompressible  fluid  F  is  con- 
tained,  can  be  made  intercommunicating  by  means  of 
channel  62  which  has  an  axis  bent  in  the  shape  of  a  "V" 
to  connect  one  seat  directly  with  the  one  adjacent  to  it. 

In  the  version  shown  in  Figures  29  to  35,  the  tiles  48 
can  have  smooth  lateral  surfaces  and  can  be  inserted  in 
seats  55  also  having  smooth  lateral  surfaces. 

Each  tile  48  can  be  made  to  operate  with,  at  its  lower 
end,  a  collapsible  support  element  65  consisting  of  a 
central  flat  element  66,  which  has,  axially,  a  hole  67  pass- 
ing  through  it  and,  peripherally,  a  concave  annular  edge 
defining  a  seat  for  centering  the  relative  tile  48. 

The  position  of  the  central  hole  67  has  to  correspond 
to  that  of  the  hole  60  of  the  semi-die  1  . 

When  the  elastomer  material  that  the  membrane  2 
is  made  of  is  acted  on  by  the  punch  P  comprising  an  elas- 
tic  active  surface,  or  an  active  surface  with  appendages 
protruding  in  areas  corresponding  to  those  of  the  tiles 
48,  the  collapsible  support  65  is  pushed  down  to  the  bot- 
tom  of  the  seat  55  and  the  tile  48  remainsf  irmly  in  contact 
with  the  membrane  2:  between  the  side  walls  of  the  tile 
48  and  the  side  walls  of  the  seat  55  there  is  an  annular 
joint  68  made  of  the  material  of  the  membrane  2  that 
favour  the  floating  movements  of  each  tile  48. 

In  this  case,  the  membrane  2  can  be  limited  to  the 
ensemble  of  annular  joints  68,  that  is,  the  tiles  do  not 
have  to  be  lined  with  the  elastomer  material  on  its  active 
face  in  pressing. 

The  collapsible  support  65  can  be  in  the  shape  of  a 
saucer  69  (Figure  35)  ,  or  cup,  possibly  with  a  central  hole 
to  accommodate  a  sealing  element  70  having  the  func- 
tion  of  the  tile  48,  destined  to  be  an  integral  part  of  the 
membrane  2.  The  sealing  element  can  also  consist  of  a 
sphere  71  ,  as  shown  in  the  right-hand  part  of  Figure  35. 

The  surface  of  the  collapsible  support  65  facing  the 
membrane  2  can  advantageously  be  lined  with  a  non 
adhesive  substance  in  order  to  prevent  the  undesirable 
adhesion  between  the  said  element  and  the  membrane 
during  vulcanisation. 
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Figure  50  also  shows  a  temporary  collapsible  sup- 
port  having  a  flat  shape,  for  example,  a  ring  72,  posi- 
tioned,  with  overhang,  in  a  stepped  seat  73  in  the 
alveolus,  or  seat  55.  This  particular  type  of  temporary 
support  element  is  preferable  for  its  simplicity,  in  that  it  5 
enables  the  use  of  commercially  available  rings,  or  wash- 
ers,  with  a  considerable  saving  in  cost. 

After  vulcanisation,  the  ring  72  can  be  deformed 
down  towards  the  bottom  of  the  cavity  55  with  a  prelim- 
inary  pressing  stroke  by  punch  P:  to  make  such  a  defor-  n 
mation  possible  the  width  D1  of  each  tile  48  is  preferably 
less  than  the  minimum  width  D2  of  the  relative  seat  55. 

Figure  51  shows  how  the  tiles  48a  can  even  emerge 
at  the  pressing  surface,  in  which  case  there  are  interrup- 
tions  in  corresponding  parts  of  the  membrane  2:  the  tiles  n 
48a  are  each  individually  connected  to  a  seat  55  by 
means  respective  annular  joints  68. 

As  shown  if  Figure  36,  the  die  1  can  have  a  frame  3, 
with  sloping  peripheral  portion  3a  and  horizontal  posi- 
tioning  portion  1  04  corresponding  to  a  first  external  row  2t 
105  (Figure  39)  of  support  ribs  of  the  tile,  in  bas-relief; 
106,  the  alveoli  of  the  buffer  plate,  delimited  by  ribs,  or 
walls,  107  and  bottom  107a;  108,  opposing  overlapping 
incisions  made  in  either  side  of  the  base  of  each  wall  1  07 
to  make  each  alveolus  106  intercommunicating,  made,  21 
for  example,  using  a  radial  milling  cutter  109;  108a,  a 
peripheral  groove  made  in  the  middle-upper  part  of  the 
alveolus  to  improve  the  anchorage  of  the  elastic  mem- 
brane;  110,  (Figure  37)  an  inlet  conduit  for  the  fluid  at  the 
bottom  of  the  alveoli  1  06;  1  1  1  ,  (Figure  38)  tablets  made  3t 
of  a  soluble  and/or  retractable  or  meltable  material  -  for 
example,  a  low  density  expanded  material  such  as 
expanded  polystyrene  of  approximately  110  gr/dm3  - 
each  inserted  in  an  alveolus  106  so  that  it  is  not  loose; 
1  12,  a  possible  layer  lining  the  top  surface  of  the  said  3; 
tablet,  so  as  to  protect  it  from  the  action  of  the  solvents 
contained  in  the  adhesive  or  binding  mixture  with  which 
the  surfaces  of  the  punch  and  of  the  alveoli  are  covered 
in  order  to  achieve  a  stronger  bond  with  the  lower  sur- 
faces  of  the  elastic  membrane  during  the  vulcanisation  4t 
phase;  115,  (Figure  40)  a  solution  resulting  from  the 
introduction  of  a  solvent  for  the  tablets  111,  after  vulcan- 
isation,  to  dissolve  and  remove  the  said  tablets;  116, 
(Figure  41)  the  residue  of  the  tablets  1  1  1  in  the  case  of 
their  reduction  in  volume,  achieved  with  the  introduction  4! 
of  a  compressed  fluid,  liquid  or  gaseous,  into  the  alveoli 
1  06  through  inlet  conduit  1  1  0  for  the  incompressible  fluid 
after  the  vulcanisation  or  later;  117,  (Figure  42)  a  thin 
metal  sheet  having  points  1  1  8  folded  back  that  act  as 
feet  for  the  controlled  insertion  of  the  tablet  1  1  1  -  metal  st 
sheet  117  combination  into  the  alveolus  106,  forming  a 
protective  layer  for  the  tablet  1  1  1  against  the  action  of 
the  solvents  contained  in  the  adhesive  mixture  that  has 
to  be  sprayed  on  the  surface  of  the  buffer  1  ,  that  are  to 
come  into  contact  with  the  membrane  2.  st 

The  elastic  membrane  is  formed  in  the  following  way: 
once  the  buffer  has  been  sandblasted  to  degrease  it  and 
to  make  it  more  suitable  for  retaining  the  used  for  anchor- 
ing  the  said  membrane  to  the  surfaces  of  the  buffer  and 

to  the  relative  surfaces  of  the  alveoli,  the  tablets  1  1  1  are 
inserted,  advantageously  together  with  the  covering 
metal  sheet  117,  118,  which  have  to  enter  into  the  alve- 
olus  1  06  with  a  clearance  of  the  order  of  hundredths  of 
a  millimetre;  the  sandblasting  is  possibly  repeated  and 
the  adhesive  substance  is  applied,  for  example,  by  spray- 
ing,  to  the  surfaces  that  are  to  come  into  contact  with  the 
said  membrane,  including  the  surface  of  the  metal  sheet; 
one  the  buffer  is  preheated  to  about  1  00-  1  25  °C,  the  elas- 
tic  forming  substance  of  the  membrane  2  is  cast,  for 
example,  a  polymer  such  as  CYANAPRENE  (manufac- 
tured  by  the  company  AIR  PRODUCTS,  Allentown, 
USA);  having  positioned  a  layer  of  non  adhesive  sub- 
stance  between  the  matrix  23  and  the  membrane  2,  after 
approximately  5  minutes,  required  for  reticulation,  the  die 
is  closed  with  a  pressure  ,  for  example,  of  1-2  bar,  and  it 
is  left  to  bake  for  approximately  10  minutes;  having 
opened  the  die,  the  buffer  is  placed  in  an  oven  to  season 
at  approximately  80°  for  two  or  three  hours  and  then  it  is 
cooled;  the  solvent  is  then  introduced,  through  hole  110, 
at  a  suitable  pressure,  for  example,  of  at  least  a  few  bar, 
the  solvent  consisting  of  -  in  the  case  the  tablet  1  1  1  is 
made  of  expanded  polystyrene  -  methyl  chloride,  or  even 
trichloroethylene,  letting  circulate  for  a  few  minutes, 
through  the  holes  108  interconnecting  the  alveoli  106,  to 
enable  the  tablets  111  to  be  dissolved  with  the  subse- 
quent  removal  of  the  resulting  solution,  so  as  to  be  able 
to  introduce  the  incompressible  fluid  in  the  chambers  of 
the  alveoli,  for  example,  oil  for  hydraulic  circuits;  alterna- 
tively,  after  vulcanisation,  or  at  a  later  phase,  a  gas,  for 
example,  nitrogen  or  air,  is  introduced,  again  through 
hole  1  10,  at  high  pressure,  at  least  a  few  dozen  bar,  to 
achieve  a  significant  reduction  in  the  volume  of  the  tablet 
1  1  1  ,  so  as  to  allow  a  sufficient  capacity  of  incompressible 
fluid  in  each  alveolus:  it  being  envisaged  that,  by  increas- 
ing  the  pressure  of  the  gas  -  and  therefore  the  tempera- 
ture  to  which  the  tablet  is  subjected  -  it  is  possible  to  even 
melt  the  material  the  tablet  is  made  of:  the  gaseous  sub- 
stance  and  the  residue  of  the  tablet  being  possibly  elim- 
inated  by  blowing  through  hole  1  1  0  and  incisions  1  08  that 
make  up  the  circuit. 

Moreover,  it  being  possible  for  any  incompressible 
residue  of  the  tablets  to  remain  in  the  said  circuit,  even 
in  the  presence  of  the  incompressible  fluid. 

The  tablet  1  1  1  can  have  the  function  of  collapsible 
support  for  the  tile  48  positioned  above  it;  with  a  deform- 
ing  stroke  of  the  punch  P,  the  tablet  111a  takes  on  a  flat- 
tened  configuration  on  the  bottom  107a  of  each  alveolus. 

It  is  to  be  noted  that  the  tablet  can  consist  of  clay,  or 
slats  (for  example,  sodium  bicarbonate),  or  other  sub- 
stance  or  compound  that  is  soluble,  or  miscible,  in  water. 

Figure  52  shows  a  collapsible  support  111a  made 
of  expanded  polystyrene  positioned  between  the  bottom 
of  the  cavity  7,  in  such  a  way  as  occupy  it  completely, 
and  the  innermost  face  of  a  plate  42. 

During  vulcanisation,  the  plate  is  kept  in  position  by 
the  support  element,  or  tablet,  111a,  whereupon  it  is  sub- 
sequently  reduced,  as  described  previously. 
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The  collapsible  support  element  can  also  consist  of 
a  panel  90  (Figure  53)  of  composite  material,  comprising 
a  pair  of  outer  layers  91  between  which  is  placed  a  reduc- 
ible  layer  92,  for  example,  made  of  a  corrugated  metallic 
material. 

The  reduction  of  the  element  90  can  be  achieved  by 
flattening  it  against  the  bottom  of  the  cavity  7,  or  of  the 
alveoli  55. 

In  practice  the  materials,  dimensions  and  details  of 
execution  may  be  different  from,  but  technically  equiva- 
lent  to  those  described  without  departing  from  the  jurid- 
ical  domain  of  the  present  invention. 

The  membrane  2,  for  example,  that  wraps  around 
the  plate  6,  48  can  also  consist  of  various  polymer  mate- 
rials,  for  example,  of  a  material  with  a  high  degree  of  elas- 
ticity  for  the  anchorage  areas  6,  68,  19,  19a,  and  of  a 
stiffer  material  for  the  face  of  the  plate  5,  48  facing  the 
powders  to  be  pressed. 

In  the  context  of  the  present  description,  the  terms 
"reduction",  or  "reducible"  have  been  used  with  reference 
to  temporary  support  elements  65,  69,  70,  72,  90,  111, 
1  1  1  a  to  indicate  mechanical,  chemical,  physical  or  other 
convenient  actions  that  modify  the  form,  the  volume,  the 
structure,  or  the  composition  of  the  said  elements  to 
make  them  substantially  inoperative  during  the  pressing 
phase. 

Claims 

1  .  Isostatic  die  for  pressing  ceramic  tiles,  comprising  a 
semi-die  (1)  having  a  plate  (6;  39;  42;  48,  48a)  delim- 
iting  a  cavity  (7)  of  the  semi-die  (1)  in  which  is  con- 
tained  an  incompressible  fluid  (F)  and  anchored  to 
the  said  semi-die  (1)  by  means  of  an  elastic  compo- 
nent  (2;  68)  sealing  the  incompressible  fluid  inside 
the  said  cavity,  the  said  plate  (6;  39;  42;  48,  48a) 
being  free  to  perform  limited  displacements  closer 
to,  and  further  from,  the  bottom  of  the  cavity  (7), 
characterised  in  that  the  said  plate  (6;  39;  48,  48a) 
has  through  openings  (22a;  40;  43). 

2.  A  die,  as  claimed  in  claim  1  ,  in  which  the  said  open- 
ings  (40)  pass  through  the  thickness  of  the  plate  and 
are  distributed  in  a  chequered  pattern. 

3.  A  die,  as  claimed  in  claim  1  ,  in  which  the  said  open- 
ings  pass  through  the  thickness  of  the  plate  and  are 
distributed  in  a  formation  of  slots  (43)  that  are  not 
inter-communicating. 

4.  A  die,  as  claimed  in  claim  1  ,  in  which  the  said  open- 
ings  consist  of  a  formation  of  cuttings  extending  from 
one  edge  of  the  plate  to  the  opposite  edge  so  as  to 
divide  the  said  plate  into  a  plurality  of  independent 
tiles  (48,  48a). 

5.  A  die,  as  claimed  in  one  of  the  previous  claims,  in 
which  the  said  elastic  component  (2)  has  at  least  one 
intermediate  elastic  element  (19;  19a;  35)  made  of 

the  same  material  as  the  membrane  (2)  and  forming 
an  integral  part  of  it,  passing  through  a  hole  (22a)  in 
the  plate  (6)  and  acting  as  an  elastic  tie  for  the  mem- 
brane  anchoring  it  to  the  bottom  of  the  said  cavity  in 

5  an  underlying  seat  (20). 

6.  A  die,  as  claimed  in  the  previous  claim,  in  which  the 
body  of  the  said  at  least  one  intermediate  elastic  ele- 
ment  (19;  19a;  35)  has  an  intermediate  annular  pro- 

10  jection  (21),  in  the  shape  of  a  mushroom,  firmly 
anchored  to  the  plate  (6)  and  which  may  be  inserted 
in  a  relative  conjugate  seat  (22). 

7.  A  die,  as  claimed  in  one  of  the  previous  claims,  in 
is  which  there  are  a  plurality  of  intermediate  elastic 

anchoring  elements  (19;  35)  whose  distribution  (27, 
28;  29,  30;  31  ,  32;  33,  34)  in  such  as  to  maintain  a 
substantially  level  configuration  of  the  plate  and  the 
membrane  associated  with  it  when  the  incompress- 

20  ible  fluid  is  introduced  in  the  chambers  of  the  relative 
semi-die. 

8.  A  die,  as  claimed  in  one  of  the  previous  claims,  in 
which  the  said  intermediate  elastic  anchoring  ele- 

25  ments  (1  9;  35)  are  offset  with  respect  to  the  cavities 
(5)  made  in  the  face  of  the  membrane  (2)  in  contact 
with  the  powders  to  be  pressed. 

9.  A  die,  as  claimed  in  one  of  the  previous  claims,  in 
30  which  in  positions  corresponding  to  those  of  the 

intermediate  elastic  elements  (19;  35)  the  mem- 
brane  (2)  has,  during  the  vulcanisation  phase,  pro- 
jections  (36)  whose  thickness  is  such  that,  during  the 
subsequent  deformation  of  the  membrane  as  a 

35  result  of  the  introduction  of  the  incompressible  fluid 
in  cavity  (7),  the  surface  of  the  said  membrane  in 
contact  with  the  tile  to  be  pressed  is  substantially  flat. 

10.  A  die,  as  claimed  in  one  of  the  previous  claims,  in 
40  which  the  face  of  the  plate  (6)  in  contact  with  the  said 

incompressible  fluid  (F)  is  made  to  co-operate  with 
at  least  one  elastic  spacer  element  (25). 

11.  A  die,  as  claimed  in  one  of  the  previous  claims,  in 
45  which  the  said  intermediate  anchoring  elements 

(1  9a)  are  distributed  in  positions  corresponding  to 
those  of  ribs  obtained  in  the  plate  (39),  as  defined 
by  the  formation  of  through  openings  (40)  made  in 
the  said  plate:  the  cavities  (5)  of  the  membrane  that 

so  are  to  form  the  support  appendages  of  the  tile  being 
in  positions  corresponding  to  those  of  the  said  ribs. 

12.  A  die,  as  claimed  in  one  of  the  previous  claims,  in 
which  the  membrane  (2)  is  anchored  to  a  plurality  of 

55  anchoring  elements  (51  ,  52)  protruding  from  the  bot- 
tom  of  the  cavity  and  preferably  having  a  "T"  -shaped 
cross-section. 

10 
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13.  A  die,  as  claimed  in  one  of  the  previous  claims,  in 
which  the  tiles  (48)  co-operate  with  sealing  rings  (54) 
that  prevent,  during  vulcanisation,  leakage  of  the 
elastomer  material  that  the  membrane  (2)  is  made 
of  in  the  seats  (55)  containing  the  tiles  (48),  the  said  5 
seats  being  intercommunicating  and  constituting 
partitions  of  the  chamber  (7)  for  the  incompressible 
fluid. 

14.  A  die,  as  claimed  in  the  previous  claim,  in  which  the  n 
said  sealing  rings  (54)  are  inserted  in  stepped  seats 
(56;  56a). 

15.  A  die,  as  claimed  in  one  of  the  previous  claims,  in 
which  a  collapsible  supporting  element  (65,  66,  67,  n 
69,  72,  90,  91  ,  92,  1  1  1  ,  1  1  1  a)  is  positioned  between 
the  base  of  the  cavity  (7)  and  the  said  plate  (6;  39; 
42;  48,  48a),  or  said  tiles  (48,  48a)  to  support  it,  or 
them,  during  vulcanisation  of  the  said  elastic  com- 
ponent  (2).  2t 

16.  A  die,  as  claimed  in  one  of  the  previous  claims,  in 
which  the  form  of  the  seats  (49)  in  which  the  corre- 
sponding  tiles  (48)  are  inserted  is  such  as  to  enable 
the  formation,  during  vulcanisation,  of  lips  (50a)  of  21 
the  membrane  (4)  enveloping  each  tile  (48)  and  con- 
stituting  elastic  hinge  elements  (68). 

17.  A  die,  as  claimed  in  one  of  the  previous  claims,  in 
which  the  said  elastic  component  (2)  is  anchored  to  3t 
the  surface  of  the  plate  (6;  39;  42;  48,  48a)  facing 
the  powders  to  be  pressed  so  as  to  define  a  mem- 
brane  (2)  that  entirely  covers  the  said  plate. 

18.  Tablet  (111)  acting  as  a  reducible  temporary  support  3i 
for  a  plate  (6;  39;  42),  or  parts  of  it  (48,  48a),  in  an 
isobaric  die,  characterised  in  that  it  is  made  of  a 
material  which  is  soluble,  and/or  shrinkable  or  which 
may  be  incinerated  by  heat,  and  that  lined,  on  the 
face  exposed  to  the  vulcanisation,  with  an  upper  4t 
layer  of  material  resistant  to  the  action  of  solvents. 

19.  A  method  for  manufacturing  an  isobaric  die  for 
pressing  ceramic  tiles,  having  a  plate  (6;  39;  42;  48, 
48a)  delimiting  a  cavity  (7)  of  the  semi-die  (1)  in  4t 
which  is  contained  an  incompressible  fluid  (F)  and 
anchored  to  the  said  semi-die  (1)  by  means  of  an 
elastic  component  (2;  68)  sealing  the  incompressi- 
ble  fluid  inside  the  said  cavity,  the  said  plate  (6;  39; 
42;  48,  48a)  being  free  to  perform  limited  displace-  st 
ments  closer  to,  and  further  from,  the  bottom  of  the 
cavity  (7),  the  method  comprising  the  vulcanisation 
in  situ  of  the  said  elastic  component  (2;  68)  and  the 
subsequent  filling  of  the  said  cavity  with  said  incom- 
pressible  fluid  (F),  characterised  in  that,  prior  to  the  st 
said  vulcanisation,  it  envisages  the  introduction,  into 
the  said  cavity  (7;  55),  of  a  temporary,  functionally 
reducible,  supporting  element  having  a  profile  con- 
jugate  with  the  plan  shape  of  the  cavity,  and,  after 

the  said  vulcanisation,  the  reduction  of  the  tempo- 
rary  supporting  element  (65,  69,  72;  111). 

20.  A  method,  as  claimed  in  the  previous  claim,  in  which 
the  said  reducible  support  (65,  69,  70)  is  subjected 
to  an  external  pressure,  exerted  by  means  of  punch 
(P)  to  flatten  it  against  the  bottom  of  the  alveolus 
after  the  vulcanisation. 

21.  A  method,  as  claimed  in  one  of  claims  19,  or  20,  in 
which  the  said  reducible  support  (1  1  1  ,  1  1  1  a)  is  sub- 
jected  to  a  pressure  internal  to  the  cavity  in  order  to 
substantially  reduce  it  volume  after  the  vulcanisa- 
tion. 

22.  A  method,  as  claimed  in  one  of  claims  20  or  21  ,  in 
which  the  increment  in  the  said  pressure  occurs  in 
association  with  a  controlled  increment  in  tempera- 
ture. 

23.  A  method,  as  claimed  in  one  of  claims  19,  or  20,  in 
which  the  said  reducible  support  is  eliminated  by 
physical  or  chemical  means  after  the  vulcanisation. 

15 

20 

25 

30 

35 

40 

45 

50 

11 



EP  0  701  889  A2 

12 



EP  0  701  889  A2 

13 



EP  0  701  889  A2 



EP  0  701  889  A2 



EP  0  701  889  A2 

16 



EP  0  701  889  A2 

17 



EP  0  701  889  A2 

f 

18 



EP  0  701  889  A2 

5 0 a   48  49  5  23  U  5 0 a   2  

19 



EP  0  701  889  A2 

20 



EP  0  701  889  A2 



EP  0  701  889  A2 

22 



EP  0  701  889  A2 

23 





EP  0  701  889  A2 

25 



EP  0  701  889  A2 

26 



EP  0  701  889  A2 

<  

1 1 7  

1 1 8  

V  

F I G . 4 2  F I G .   4 3  

F I G .   4 4  117  F I G . 4 5  

118  1 1 7  
107  1 0 8 a  

1 0 7 a   1 0 8   F I G .   4 6  

27 



EP  0  701  889  A2 

28 



EP  0  701  889  A2 

29 


	bibliography
	description
	claims
	drawings

