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Description Torr  and  delivering  air  thereto  in  a  manner  to 
cause  a  high  turbulence  therein; 

terminating  the  air  delivery  and  increasing  the 
vacuum  to  a  value  of  about  45  Torr. 

Air  may  be  preheated  or  it  is  heated  through  the 
supply  ducts  which  are  arranged  inside  the  drying 
oven.  Air  motion  is  automatically  caused  by  the 
high  pressure  differential  between  internal  room 
and  external  environment.  Duration  and  use  of 
each  stage  depends  on  the  shape  of  the  article, 
the  type  of  material  and  humidity  contents  with 
which  the  article  enters  the  dryer. 

For  instance  the  first  stage  is  particularly  suit- 
able  to  reach  the  shrinkage  of  material.  The 
second  stage,  which  is  the  most  efficient,  is  that 
allowing  to  decrease  strongly  the  drying  time 
because  of  the  high  turbulence  caused  by  the  inlet 
device  where  air  reaches  a  speed  close  to  the 
sound  velocity,  so  that  even  the  most  recessed 
zones  of  the  article  are  touched  and  dangerous 
zones  of  concentrated  drying  are  avoided.  The 
third  stage  allows  to  complete  quickly  the  drying 
cycle  quickly  because  of  the  increased  vacuum,  so 
as  to  remove  even  the  last  spots  of  residual 
humidity. 

To  sum  up,  in  the  first  stages  at  ambient 
pressure  one  obtains  drying  with  shrinkage, 
firstly  by  heat  and  high  ventilation  and  then  by 
heat  and  turbulent  high  ventilation  so  as  to  reach 
all  the  parts  of  the  pieces  to  be  dried,  this  being 
obtained  by  putting  the  drying  tunnel  under  light 
vacuum,  while  in  the  third  stage  obtains  residual 
drying  without  shrinkage  in  a  high  vacuum 
ambient. 

The  second  solution  (claim  4)  is  particularly 
suitable  for  plants  having  a  high  output,  combin- 
ing  in  a  single  operation  the  first  two  stages  at 
ambient  pressure  and  employing  two  separate 
rooms,  namely: 

heating  the  ceramics  in  a  highly  ventilated  first 
room  at  ambient  pressure; 

transferring  the  ceramics  into  a  second  room; 
generating  in  the  second  room  a  vacuum  of 

about  60-45  Torr  with  simultaneous  application  of 
heat. 

As  a  non  limiting  example  only,  there  are  now 
described  embodiments  of  two  plants  made  for 
carrying  out  the  process  of  the  invention,  accord- 
ing  to  the  two  above  mentioned  systems,  illus- 
trated  in  the  sheets  of  accompanying  drawings,  in 
which: 

Fig.  1  is  a  perspective  view  of  an  oven  accord- 
ing  to  the  first  solution  of  the  process; 

Fig.  2  is  a  diagram  of  the  pipes  delivering  air  to 
the  oven  in  order  to  give  the  required  turbulence; 
and 

Fig.  3  is  perspective  view,  partially  broken  to 
show  the  interior,  of  the  two  tunnels  according  to 
the  second  solution  of  the  process. 

With  reference  now  to  Fig.  1,  the  reference 
numeral  1  is  a  dryer  for  ceramic  material  of 
known  type  as  to  form  and  shape,  substantially 
comprising  a  metal  inner  structure  2  with  paral- 
lelepipedal  section  in  the  form  of  a  tunnel,  exter- 
nally  covered  by  an  insulating  shell  3  enclosed  by 

Dryers  for  ceramics  of  the  static  type  under  air 
stream  are  known,  or  of  the  type  where  the  pieces 
to  be  dried  are  placed  in  an  oven,  the  walls  of  5 
which  are  surrounded  by  heat  radiating  surface, 
fed  with  electric  current  or  heated  liquid.  It  is  also 
known  the  difficulty  of  drying  ceramics  of  certain 
size  in  a  short  time. 

It  is  further  known  that  drying  of  ceramics  in  10 
two  discrete  stages,  the  first  in  which  the  piece 
still  contains  a  considerable  amount  of  water  and 
moisture  removal  corresponds  to  a  shrink  and 
therefore  a  motion  of  the  mass  proportionate  to 
the  decrease  of  water  contents,  and  the  second  in  15 
which  there  is  only  a  moisture  decrease  until  the 
predetermined  degree  of  drying  is  reached. 

It  is  also  known  that  in  the  known  dryers,  the 
drying  times  are  very  long  (minimum  time  up  to 
now  achieved  is  24  hours),  even  if  some  20 
measures  were  taken,  such  as  to  put  under  light 
vacuum  the  drying  chamber  in  order  to  accelerate 
water  evaporation  from  the  products. 

In  the  Patent  U.S.A.  4.354.827  is  described  a 
furnace  having  a  heat  treatment  chamber  which  is  25 
provided  with  banks  of  radiant  heaters  to  heat  a 
load  that  is  placed  within  the  chamber  for  heat 
treatment.  The  radiant  heating  of  the  load  is 
improved  by  the  addition  of  convection  heating 
which  is  carried  out  by  a  plurality  of  nozzles  that  30 
are  designed  to  direct  jets  or  streams  of  heated 
gas  against  the  load  positioned  in  the  chamber, 
but  such  a  system,  without  considering  the 
general  concept  of  the  turbulent  flow,  cannot  be 
adopted  to  dry  large  pieces  of  ceramics  in  that  the  35 
emission  of  hot  smoke  would  damage  the 
material. 

The  US  Patent  1.415.623  uses  a  double 
chamber  plant  to  dry  goods.  In  the  first  are  placed 
the  goods  to  dry  while  the  second  is  left  empty  40 
acting  as  a  compensation  room  (not  isolated  and 
therefore  colder  than  the  first)  and  subjected  to 
light  vacuum  into  which  air  coming  from  the  first 
room  is  directed. 

With  the  system  according  to  the  present  inven-  45 
tion  it  is  possible  to  greatly  reduce  drying  time  of 
the  most  complex  ceramic  products,  such  as  for 
instance  the  sanitary  fixtures,  in  the  sense  that 
tests  carried  out  showed  that  it  is  possible  to  dry 
sanitary  articles  of  a  weight  of  20  Kg  each  and  so 
with  a  humidity  of  16%,  reducing  it  to  a  l% 
contents  in  2-3  hours  without  formation  of  cracks 
or  faults  in  the  article. 

Furthermore  the  process  of  the  present  inven- 
tion  allows  to  match  the  physical  condition  of  the  55 
material  during  the  various  stages  of  drying 
(drying  together  with  shrinkage  or  drying  alone). 

The  present  invention  provides  for  two  possible 
solutions  as  claimed  in  claim  1  and  4: 

the  first  solution  (claim  1)  consists  of  three  60 
sequential  stages,  namely: 

heating  the  ceramics  in  a  static  or  slightly 
ventilated  room  at  a  constant  pressure  equal  to 
the  ambient  pressure; 

putting  the  room  under  a  vacuum  of  about  380  65 



EP  0  218  733  B1 

provided  with  nozzles  adapted  to  produce  a  lami- 
nar  blow. 

The  dryer  is  also  provided  in  its  lower  part  rails 
106,  107  on  which  trolleys  108  are  running,  on 
which  the  pieces  109  to  be  dried  are  placed,  the 
tunnel  is  closed  at  its  ends  by  moving  lamellar 
elements  110,  adapted  to  allow  passage  there- 
through  of  the  trolleys  with  the  material  and  at  the 
same  time  a  certain  air  sealing. 

All  the  blowing  pipes  are  connected  to  one  or 
more  manifolds  111  in  turn  connected  to  one  or 
more  fans  112  adapted  to  suck  hot  air  from  a 
suitable  source  and  to  supply  it  to  the  blowing 
pipes  105,  105'. 

In  order  obtain  a  quick  drying  without  cracks  of 
the  products  introduced  in  the  oven  during  this 
stage  in  which  to  the  evaporation  of  water  con- 
tained  in  the  products  corresponds  also  a 
materials  shrinkage,  the  relative  position  between 
blowing  pipes  and  material  to  be  dried  does  not 
remain  stationary,  but  on  the  contrary  an  alterna- 
tive  motion  is  imparted  either  to  the  blowing 
pipes  or  to  the  trolleys  during  the  whole  drying 
time  which  takes  place  in  the  short  term  of  about 
one  hour,  the  motion  having  a  width  equal  to  the 
distance  between  two  blowing  pipes  in  order  to 
sweep  with  the  blown  air  the  material  to  be  dried. 
The  device  for  effecting  the  alternative  motion  is 
not  shown  in  the  drawings,  but  there  are  several 
devices  of  different  mechanical,  pneumatic  or 
hydraulic  type  which  are  well  known  to  a  man 
skilled  in  the  art. 

The  element  201  is  also  substantially  a  drying 
oven  for  ceramic  materials  of  known  type  as  to 
shape  and  form,  essentially  comprising  an  inter- 
nal  metal  structure  202  of  parallelepipedal  section 
in  the  form  of  a  tunnel,  externally  covered  by  an 
insulating  shell  203  enclosed  in  a  protective 
envelope  204.  Along  the  inner  walls  of  the  tunnel 
structure  there  is  a  set  of  radiating  panels  205  of 
electric  type  or  heated  with  diathermic  oil,  so  as  to 
produce  the  heat  required  for  evaporation  of 
water  contained  in  the  ceramic  products  to  be 
dried. 

In  the  lower  part  of  the  drying  oven  201  and 
coming  from  element  101  there  are  rails  106  and 
107  on  which  run  the  trolleys  108  carrying  the 
pieces  109  to  be  dried  also  coming  from  the  first 
element  101.  Both  tunnel  ends  are  closed  by 
sealing  doors  206  and  207.  In  a  wall  of  the  drying 
oven  there  is  inserted  a  pipe  208  communicating 
at  one  end  with  the  oven  interior  and  at  the  other 
end  with  a  vacuum  pump  209. 

Even  more  than  one  pump  may  be  provided  for 
a  better  distribution  of  suction  in  the  oven,  or  for 
better  commensuration  of  suction  or  vacuum 
level  to  the  type  of  material  to  be  processed,  so  as 
to  avoid  use  of  a  too  large  apparatus  when  a 
smaller  vacuum  is  required. 

Operation  takes  place  as  follows.  Trolleys  are 
loaded  with  materials  to  be  dried  and  are  intro- 
duced  in  the  first  dryer  101  until  it  is  full.  Fan  112 
introducing  hot  air  in  the  oven  and  alternative 
motion  device  for  the  trolleys  or  blowing  pipes 
are  actuated.  At  the  completion  of  the  first  drying 

a  protective  envelope  4.  Along  the  inner  walls  of 
the  tunnel  structure  2  there  is  a  set  of  radiating 
panels  5  of  electric  type  or  fed  with  diathermic  oil, 
so  as  to  give  the  heat  required  for  evaporation  of 
water  contained  in  the  ceramic  products  to  be  5 
dried.  The  dryer  is  also  provided  in  its  lower  part 
with  rails  6  and  7  on  which  trolleys  8  are  running, 
on  which  the  pieces  9  to  be  dried  are  placed,  as 
well  as  with  a  door  10  which  is  closed  once  the 
dryer  is  loaded,  and  the  foregoing  is  the  known  10 
prior  art  structure. 

In  order  to  carry  out  the  process  of  the  inven- 
tion,  in  a  suitable  wall  of  the  drying  oven  a  pipe  1  1 
is  inserted,  in  communication  at  one  end  with  the 
interior  of  the  oven  and  connected  at  the  other  15 
end  with  a  vacuum  pump  12. 

Even  more  than  one  pump  may  be  provided  for 
a  better  distribution  of  suction  in  the  oven,  or  for 
better  commensuration  of  suction  or  vacuum 
level  to  the  type  of  material  to  be  processed,  so  as  20 
to  avoid  use  of  a  too  large  apparatus  when  a 
smaller  vacuum  and:or  suction  is  required. 

Furthermore,  always  in  order  to  carry  out  the 
process  according  to  the  invention,  inside  the 
oven,  as  shown  in  Fig.  2,  at  intervals  depending  25 
upon  the  size  and  shape  of  the  pieces  to  be  dried, 
there  is  a  set  of  vertical  pipes  13,  14,  15,  16,  17,  18 
provided  along  their  height  with  a  set  of  injection 
nozzles  19,  but  oriented  in  such  a  way  that  each 
set  of  nozzles  is  arranged  opposite  to  the  sets  of  30 
nozzles  arranged  of  it  or  aside  it.  This  particular 
arrangement  is  such  in  operation  the  jets  cause  a 
strong  turbulence  around  the  material  introduced 
in  the  oven,  reaching  every  recessed  portion 
thereof.  The  vertical  pipes  13,  16,  18  are  con-  35 
nected  at  their  upper  end  with  the  longitudinal 
manifold  20  and  the  pipes  14,  15,  17  with  the 
longitudinal  manifold  21,  said  manifold  being  in 
turn  connected  each  other  by  a  single  cross  pipe 
22  which  sucks  air  from  atmosphere  through  the  40 
upright  pipe  23. 

Sucked  air  may  be  preheated,  if  necessary,  but 
is  generally  sufficient  the  heating  obtained  by  the 
simple  passage  in  the  pipes  delivering  it  inside 
the  oven.  4S 

An  embodiment  of  a  plant  made  for  carrying 
out  the  variant  of  the  process  according  to  the 
invention  is  now  being  described  always  as  a  non 
limiting  example  only. 

With  reference  now  to  Fig.  3,  the  plant  consists  so 
of  two  independent  elements  101  and  201 
arranged  is  series.  In  the  element  101  the  first 
stage  of  quick  drying  with  shrinkage  takes  place, 
and  in  the  element  201  occurs  the  second  stage  of 
final  drying  without  shrinkage.  55 

The  element  101  is  substantially  a  dryer  for 
ceramic  materials  of  known  type  as  to  shape  and 
form,  essentially  comprising  an  internal  metal 
structure  102  of  parallelepipedal  section  in  the 
form  of  a  tunnel,  externally  covered  with  an  60 
insulating  103  enclosed  in  a  protective  envelope 
1  04.  Inside  the  tunnel,  at  a  distance  approximately 
equal  to  the  length  of  the  material  carrying 
trolleys,  all  around  the  internal  perimeter  of  the 
tunnel  there  are  blowing  pipes  105,  105'  etc.  65 
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stage  with  shrinkage,  trolleys  are  transferred  to 
the  second  drying  oven  201. 

Air-tight  doors  206  and  207  are  closed,  the 
heating  device  205  and  the  vacuum  pump  209  are 
actuated  and  at  the  same  time  additional  trolleys  5 
are  introduced  in  the  first  dryer  101.  When  the 
drying  operation  lasting  about  two  hours  is  com- 
pleted,  the  pump  is  stopped,  doors  are  open  and 
oven  is  unloaded  so  as  to  be  ready  for  a  new 
operative  cycle.  io 

In  view  of  the  speed  with  which  in  the  dryers 
according  to  the  present  invention  the  complete 
drying  of  the  pieces  occurs,  although  they  are 
drying  plants  of  the  static  type,  they  were 
designed  in  the  form  of  a  tunnel,  i.e.  provided  w 
with  doors  at  each  end  of  the  oven,  so  that  the  wet 
materials  enter  from  one  doors  at  one  end  and  go 
out  from  a  second  door  at  the  other  end  of  the 
tunnel,  in  order  to  create  an  almost  continuous 
flow  of  material,  and  to  allow  in  this  way  to  insert  20 
the  dryer  of  the  present  invention  in  a  continuous 
production  line. 

Claims 
25 

1.  Process  for  quick  drying  of  ceramics,  com- 
prising  the  following  subsequent  steps: 

heating  the  ceramics  in  a  static  or  slightly 
ventilated  room  at  a  constant  pressure  equal  to 
the  ambient  pressure;  30 

putting  the  room  under  a  vacuum  of  about  380 
Torr  and  delivering  air  thereto  in  a  manner  to 
cause  a  high  turbulence  therein; 

terminating  the  air  delivery  and  increasing  the 
vacuum  to  a  value  of  about  45  Torr.  35 

2.  Device  for  carrying  out  the  process  of  claim  1  , 
comprising  a  tunnel  structure  (2)  enclosing  a 
drying  room,  means  (5)  for  heating  the  room,  air 
blowing  means  provided  in  the  tunnel  structure 
for  delivery  of  air  to  the  room  and  comprising  a  40 
series  of  vertical  pipes  (13,  14,  15,  16,  17,  18) 
spaced  along  the  vertical  walls  of  the  tunnel 
structure  (2)  and  provided  along  their  extension 
with  a  set  of  injection  nozzles  (19),  said  nozzles 
being  directed  such  that  the  blowing  direction  of  45 
two  adjacent  sets  differs  by  about  90°  so  as  to 
create  in  the  room  a  very  high  turbulence,  each 
set  of  pipes  arranged  on  one  side  of  the  tunnel 
being  connected  on  the  upper  end  with  a  horizon- 
tal  pipe  or  manifold  (20,  21),  and  means  (12)  for  50 
generating  a  vacuum  in  the  room,  said  vacuum 
generating  means  being  controlled  to  generate 
high  vacuum  of  about  45  Torr  when  the  air  supply 
through  the  pipes  (13,  14,  15,  16,  17,  18)  is  shut 
off.  55 

3.  Device  according  to  claim  2,  wherein  the 
vacuum  generating  means  (12)  is  controlled  to 
generate  an  intermediate  vacuum  of  about  380 
Torr  with  the  air  blowing  means  in  operation  such 
that  a  high  speed  air  flow  through  the  nozzles  (19)  eo 
and  consequently  a  high  turbulence  in  the  room  is 
generated  solely  by  the  pressure  difference 
created  by  the  vacuum  generating  means  (12). 

4.  Process  for  quick  drying  of  ceramics,  com- 
prising  the  following  subsequent  steps:  65 

heating  the  ceramics  in  a  highly  ventilated  first 
room  at  ambient  pressure; 

transferring  the  ceramics  into  a  second  room. 
generating  in  the  second  room  a  vacuum  of 

about  60-45  Torr  with  simultaneous  application  of 
heat. 

5.  Device  for  carrying  out  the  process  of  claim  4, 
comprising  a  first  tunnel  structure  (101)  and  a 
second  tunnel  structure  (201)  connected  in  series, 
both  tunnel  structures  (101,  201)  having  means 
(110,  206,  207)  for  closing  their  open  ends,  the 
first  tunnel  structure  (101)  comprising  means 
(105,  105',  112)  for  heating  and  ventilating  the 
room  therein  at  ambient  pressure  and  the  second 
tunnel  structure  (201)  comprising  heating  means 
and  vacuum  generating  means  for  generating  a 
vacuum  of  about  60-45  Torr  within  the  second 
tunnel  structure  (201). 

6.  Device  according  to  claim  5  characterized  by 
the  fact  that  in  the  two  tunnels  (101)  and  (102)  are 
arranged  two  tracks  (106,  107)  on  which  trolleys 
(108)  are  placed  for  carrying  the  goods  to  be 
dried. 

7.  Device  according  to  claim  5  characterized  by 
the  fact  that  the  tunnel  structure  (101)  is  closed  at 
the  two  ends  by  lamelear  doors  (110)  which  with 
their  movement  allow  the  pieces  to  enter  but  keep 
the  blowing  air  inside  the  tunnel. 

8.  Device  according  to  claim  6,  characterized  by 
the  fact  that  at  a  distance  approximately  equal  to 
the  distance  between  centers  of  two  trolleys  (108) 
and  all  around  the  inner  perimeter  of  the  oven, 
are  arranged  blowing  pipes  (105,  105'  etc.)  pro- 
vided  with  nozzles  adapted  to  produce  a  laminar 
flow,  said  pipes  (105,  105')  being  connected  by 
means  of  a  manifold  (111). 

9.  Device  according  to  claim  8,  characterized  by 
the  fact  that  a  fan  (112)  supplies  through  the 
manifold  (111)  pressurized  air  to  the  nozzles  of  the 
blowing  pipes  (105),  said  air  being  preheated  by 
means  arranged  outside  the  tunnel. 

10.  Device  according  to  claim  8  or  9  charac- 
terized  by  the  fact  that  during  the  whole  time 
during  which  the  drying  stage  occurs,  either  the 
blowing  pipes  (105,  105')  or  trolleys  (108)  are 
effecting  an  alternative  back  and  forth  motion  of  a 
width  equal  to  the  distance  between  centers  of 
the  blowing  pipes,  said  motion  being  actuated 
with  known  mechanical,  pneumatic,  hydraulic 
systems  and  the  like. 

11.  Device  according  to  claims  5  characterized 
by  the  fact  that  all  around  the  internal  walls  of 
second  tunnel  structure  (201)  there  are  radiating 
panels  (205)  of  the  electric  type  or  fed  by  diather- 
mic  oil,  and  the  dryer  is  provided  at  its  ends  with 
sealingly  closed  doors  (206,  207). 

12.  Device  according  to  claim  5  and  12  charac- 
terized  by  the  fact  that  in  a  wall  of  the  second 
tunnel  structure  (201  )  there  is  inserted  a  pipe  (208) 
communicating  at  one  end  with  the  tunnel 
interior  and  connected  at  the  other  end  to  a 
vacuum  pump  (209). 
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die  Tatsache  gekennzeichnet  ist,  dass  in  den  zwei 
Tunnel-  Strukturen  (101  und  201)  zwei  Schienen 
(106,  107)  angebracht  sind,  auf  denen  ein  Wagen 
(108)  die  zu  trocknenden  Werkstucke  transportie- 

5  ren  kann. 
7.  Anlage  gemass  Patentanspruch  5,  die 

dadurch  gekennzeichnet  ist,  dass  die  Tunnel- 
Struktur  (101)  an  ihren  Enden  mit  Lamellenele- 
menten  (110)  geschlossen  ist,  die  durch  ihre 

io  Beweglichkeit  das  Einfahren  der  Werkstucke 
gestatten,  aber  nicht  das  Austreten  der  in  die 
Tunnel-Struktur  eingeblasenen  Luft. 

8.  Anlage  gemass  Patentanspruch  6,  die 
dadurch  gekennzeichnet  ist,  dass  in  ihr  in  Abstan- 

ib  den,  die  annahemd  so  gross  wie  der  Abstand 
zwischen  den  Mittelpunkten  zweier  Wagen  (108) 
sind,  um  den  inneren  Umfang  des  Trockners 
herum  Einblasrohre  (105,  105'  usw.)  angeordnet 
sind,  die  mit  Einblasdusen  versehen  sind,  die 

20  einen  laminaren  Fluss  erzeugen  konnen,  diese 
Rohre  (105,  105')  sind  durch  ein  Sammelrohr  (111) 
verbunden. 

9.  Anlage  gemass  Patentanspruch  8,  die 
dadurch  gekennzeichnet  ist,  dass  ein  Ventilator 

25  (112)  durch  ein  Sammelrohr  (111)  Luft  zu  den 
DCisen  der  Einblasrohre  (105)  liefert,  die  von 
Vorrichtungen  ausserhalb  des  Tunnels  vorgeheizt 
wird. 

10.  Anlage  gemass  Patentanspruch  8  oder  9,  die 
30  dadurch  gekennzeichnet  ist,  dass  wahrend  der 

gesamten  Dauer  der  Trocknungsphase  entweder 
die  Geblaserohre  (105,  105')  oder  die  Wagen  (108) 
eine  abwechselnd  Vor-  und  Zuruckbewegung  aus- 
fiihren,  deren  Strecke  so  lang  wie  die  Distanz 

35  zwischen  den  Mittelpunkten  der  Geblaserohre  ist, 
diese  Bewegung  wird  mit  den  bekannten  mechani- 
schen,  pneumatischen,  hydraulischen  oder  ahnli- 
chen  Systemen  bewerkstelligt. 

11.  Anlage  gemass  Patentanspruch  5,  die 
40  dadurch  gekennzeichnet  ist,  dass  rund  um  die 

Innenwande  des  zweiten  Tunnels  (201)  Platten- 
heizkorper  (205),  die  mit  Strom  oder  mit  diathermi- 
schem  6l  betrieben  werden,  angebracht  sind,  und 
der  Trockner  an  beiden  Enden  mit  luftdicht 

45  abschliessbaren  Turen  (206,  207)  versehen  ist. 
12.  Anlage  gemass  den  Patentanspriichen  5  und 

11,  die  dadurch  gekennzeichnet  ist,  dass  in  einer 
Wand  der  zweiten  Tunnel-  Struktur  (201  )  ein  Rohr 
(208)  eingefiigt  ist,  das  mit  dem  einen  Ende  in  das 

50  Tunnelinnnere  reicht  und  dessen  anderes  Ende 
mit  einer  Vakuumpumpe  (209)  verbunden  ist. 

Revendications 

55  1.  Procede  pour  le  sechage  rapide  de  produits 
ceramiques,  consistant  dans  les  phases  subse- 
quentes  suivantes: 

rechauffement  des  produits  ceramiques  dans  un 
milieu  statique  ou  legerement  ventile  a  pression 

eo  constante  egale  a  la  pression  ambiante; 
mise  en  depression  du  local  a  380  Torr  et 

introduction  dans  le  local  d'air  de  maniere  a 
provoquer  une  forte  turbulence; 

arret  de  I'entree  de  I'air  et  augmentation  de  la 
65  depression  jusqu'a  une  valeur  d'environ  45  Torr. 

Patentanspriiche 

1.  Verfahren  fur  die  Schnelltrocknung  von  Kera- 
mikwaren,  das  die  nachstehenden  aufeinander 
abfolgenden  Phasen  umfasst: 

Erhitzung  der  Keramik  in  einem  statischen  oder 
leicht  ventilierten  Raum  bei  konstantem  Druck,  der 
gleich  dem  Umgebungsdruck  ist; 

Schaffung  eines  Unterdrucks  in  diesem  Raum 
von  ungefahr  380  Torr  und  Zufuhr  von  Luft  in  einer 
Weise,  die  grosse  Turbulenz  erzeugt; 

Unterbrechung  der  Luftzufuhr  und  Verstarkung 
des  Unterdrucks  auf  ungefahr  45  Torr. 

2.  Anlage  zur  Durchfiihrung  des  Verfahrens 
gemass  Patentanspruch  1,  bestehend  aus  einer 
Tunnel-  Struktur  (2)  einschliesslich  Trockenraum, 
Elementen  (5)  zum  Aufheizen  des  Raumes,  einer 
Einblasvorrichtung  in  der  Tunnel-  Struktur  fur  die 
Luftzufuhr  in  den  Raum,  die  aus  einer  Reihe  von 
vertikalen  Rohren  (13,  14,  15,  16,  17,  18)  entlang 
der  vertikalen  Tunnelwande  (2)  mit  langs  darauf 
verteilten  Satzen  von  Einblasdusen  (19  besteht, 
diese  Dusen  sind  so  ausgerichtet,  dass  die  Blas- 
richtung  zweier  benachbarter  Satze  um  90°  zuein- 
ander  gerichtet  ist,  damit  im  Raum  eine  grosse 
Turbulenz  erzeugt  wird,  jeder  Rohrsatz  einer  Seite 
des  Tunnels  ist  an  seinem  oberen  Ende  mit  einem 
horizontalen  Rohr  oder  einem  Sammelrohr  (20, 
21)  verbunden,  und  aus  einer  Vorrichtung  (12)  zur 
Erzeugung  des  Unterdrucks  im  Raum,  dieser  Vaku- 
umerzeuger  ist  so  eingestellt,  dass  er  einen  gros- 
sen  Unterdruck  von  ungefanr  45  Torr  erzeugt, 
wenn  die  Luftzufuhr  durch  die  Rohre  (13,  14,  15,  16, 
17,  18)  unterbrochen  wird. 

3.  Anlage  gemass  Patentanspruch  2,  bei  der  der 
Vakuumerzeuger  (12  so  geregelt  wird,  um  einen 
Unterdruck-Zwischengrad  von  ungefahr  380  Torr 
bei  laufenden  Einblasvorrichtungen  zu  erzeugen, 
so  dass  Luft  mit  grosser  Geschwindigkeit  durch 
die  Einblasdusen  (19)  einstromt  und  folglich  nur 
aufgrund  der  vom  Vakuumerzeuger  (12)  herge- 
stellten  Druckdifferenz  eine  grosse  Turbulenz  im 
Raum  geschaffen  wird. 

4.  Verfahren  zur  Schnelltrocknung  von  Keramik- 
waren,  das  die  nachstehenden  aufeinander  abfol- 
genden  Phasen  umfasst: 

Erhitzung  der  Keramik  in  einem  stark  ventilier- 
ten  ersten  Raum  bei  Umgebungsdruck; 

Transport  der  Keramik  in  einen  zweiten  Raum; 
Erzeugung  eines  Unterdrucks  von  ungefahr  60- 

45  Torr  mit  gleichzeitiger  Warmebehandlung. 
5.  Anlage  zur  Durchfiihrung  des  Verfahrens 

gemass  Patentanspruch  4,  bestehend  aus  einer 
ersten  Tunnel-Struktur  (101)  und  einer  zweiten 
Tunnel-  Struktur  (201),  die  hintereinander  ange- 
ordnet  sind,  beide  Tunnel  (101,  201)  sind  mit 
Vorrichtungen  (11  0,206,  207)  zum  Schliessenihrer 
offenen  Enden  versehen,  der  erste  Tunnel  (101) 
verfugt  uber  Elemente  (105,  105',  112)  zur  Heizung 
und  Ventilation  des  Raumes  bei  Umgebungsdruck 
und  der  zweite  Tunnel  (201  )  verfugt  uber  Heizele- 
mente  und  einen  Vakuumerzeuger,  der  einen 
Unterdruck  von  ungefahr  60-45  Torr  im  zweiten 
Tunnel  (201)  herstellen  kann. 

6.  Anlage  gemass  Patentanspruch  5,  die  durch 
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pression  ambiante  et  la  deuxieme  structure  en 
tunnel  (201)  comprenant  des  moyens  chauffants 
et  des  moyens  pour  la  production  de  depression 
pour  produire  une  depression  d'environ  60-45 
Torr  a  I'interieur  de  la  deuxieme  structure  en 
tunnel  (201). 

6.  Dispositif  selon  la  revendication  5  caracterise 
par  le  fait  que  dans  les  deux  tunnels  (101)  et  (102) 
trouvent  leur  place  deux  rails  (106,  107)  sur 
lesquels  sont  disposes  des  chariots  (108)  pour 
transporter  le  materiel  a  secher. 

7.  Dispositif  selon  la  revendication  5  caracterise 
par  le  fait  que  la  structure  en  tunnel  (101)  est 
fermee  aux  deux  extremites  par  des  portes  lamel- 
laires  (110)  lesquelles,  avec  leur  mouvement, 
permettent  aux  pieces  d'entrer  mais  maintiennent 
toutefois  I'air  insuffle  a  I'interieur  du  tunnel. 

8.  Dispositif  selon  la  revendication  6  caracterise 
par  le  fait  que,  a  une  distance  approximativement 
pareille  a  la  distance  entre  les  centres  des  deux 
chariots  (108)  et  tout  autourau  perimetreinterieur 
du  four,  sont  disposes  des  tubes  souffleurs  (105, 
105'  etc.)  equipes  de  gicleurs  adaptes  pour  pro- 
duire  un  flux  laminaire,  ces  tubes  (105,  105')  etant 
relies  par  un  connecteur  (111). 

9.  Dispositif  selon  la  revendication  8  caracterise 
par  le  fait  qu'un  ventilateur  (112)  debite  a  travers 
le  connecteur  (1  1  1)  de  I'air  pressurise  aux  gicleurs 
des  tubes  souffleurs  (105),  cet  air  etant  prechauffe 
par  des  moyens  disposes  a  I'exterieur  du  tunnel. 

10.  Dispositif  selon  la  revendication  8  ou  9 
caracterise  par  le  fait  que,  pendant  tout  le  temps 
dans  lequel  se  deroule  la  phase  de  sechage,  ou 
les  tubes  souffleurs  (105,  105')  ou  les  chariots 
(108)  effectuent  un  mouvement  alterne  d'aller  et 
retour  d'une  ampleur  equivalent  a  la  distance 
entre  les  centres  des  tubes  souffleurs,  ce  mouve- 
ment  etant  effectue  avec  les  systemes  mecani- 
ques,  pneumatiques,  hydrauliques  et  similaires 
connus. 

11.  Dispositif  selon  la  revendication  5  caracte- 
rise  par  le  fait  qu'autour  des  parois  interieures  de 
la  deuxieme  structure  en  tunnel  (201)  il  y  a  des 
panneaux  radiants  (205)  de  type  electrique  ou 
alimentes  par  de  I'huile  diathermique,  et  la 
secheur  est  equipe  a  ses  extremites  de  portes 
fermees  hermetiquement  (206,  207). 

12.  Dispositif  selon  la  revendication  5  et  12 
caracterise  par  le  fait  que  dans  une  paroi  de  la 
deuxieme  structure  en  tunnel  (201)  est  insere  un 
tube  (208)  communiquant  a  une  extremite  avec 
I'interieur  du  tunnel  et  relie  a  I'autre  extremite  a 
une  pompe  sous  vide  (209). 

2.  Dispositif  pour  executer  le  procede  considere 
dans  la  revendication  1,  consistant  en  une  struc- 
ture  en  tunnel  (2)  comprenant  une  chambre  de 
sechage,  des  dispositifs  (5)  pour  chauffer  le  local, 
des  souffleurs  disposes  dans  la  structure  en 
tunnel  pour  I'introduction  de  I'air  dans  le  milieu  et 
comprenant  une  serie  de  tubes  verticaux  (13,  14, 
15,  16,  17,  18)  disposes  a  des  intervalles  le  long 
des  parois  verticales  de  la  structure  en  tunnel  (2) 
et  equipes,  le  long  de  leur  extension,  d'une  serie 
de  gicleurs  a  injection  (19),  ces  gicleurs  etant 
orientes  de  facon  que  la  direction  d'insufflage  de 
deux  series  adjacentes  differe  d'environ  90°  de 
maniere  a  creer  dans  le  local  une  turbulence  tres 
forte,  chaque  serie  de  tubes  disposee  sur  un  cote 
du  tunnel  etant  reliee  a  I'extremite  superieure 
avec  un  tube  horizontal  ou  collecteur  (20,  21),  et 
moyen  (12)  pour  produire  une  depression  dans  le 
milieu,  ce  moyen  pour  produire  la  depression 
etant  programme  pour  produire  une  depression 
elevee  d'environ  45  Torr  lorsque  I'introduction  de 
I'air  a  travers  les  tubes  (13,  14,  15,  16,  17,  18)  est 
declenchee. 

3.  Dispositif  selon  la  revendication  2,  dans 
lequel  le  moyen  pour  la  production  de  la  depres- 
sion  (12)  est  commande  pour  produire  une 
depression  intermediate  d'environ  380  Torr  avec 
les  souffleurs  en  fonction,  de  maniere  qu'un  flux 
d'air  a  grande  vitesse  a  travers  les  gicleurs  (19)  et 
par  consequent  une  turbulence  elevee  dans  le 
local  soient  produits  exclusivement  par  la  diffe- 
rence  de  pression  provoquee  par  le  moyen  pour 
la  production  de  la  depression  (12). 

4.  Procede  pour  le  sechage  rapide  de  produits 
ceramiques  consistant  dans  les  phases  succes- 
sives  suivantes: 

rechauffement  des  produits  ceramiques  dans 
un  premier  local  fortement  ventile  a  pression 
ambiante; 

deplacement  des  produits  ceramiques  dans  un 
deuxieme  local; 

production  dans  le  deuxieme  local  d'une 
depression  d'environ  60-45  Torr  avec  application 
simultanee  de  chaleur. 

5.  Dispositif  pour  effectuer  le  procede  considere 
dans  la  revendication  4,  comprenant  une  pre- 
miere  structure  en  tunnel  (101)  et  une  seconde 
structure  en  tunnel  (201)  reliees  en  series,  les 
deux  structures  en  tunnel  (101,  201)  ayant  des 
moyens  (110,  206,  207)  pour  fermer  leurs  extre- 
mites  ouvertes,  la  premiere  structure  en  tunnel 
(201)  comprenant  des  moyens  (105,  105',  112) 
pour  le  chauffage  et  la  ventilation  du  local  a 
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