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(54)  Process  and  equipment  for  quick  drying  of  ceramics. 
(si)  Process  for  reducing  strongly  the  drying  time  of  ceramics, 
even  of  considerable  weight,  consisting  in  effecting  drying  in 
a  single  room  in  three  stages,  the  first  by  supplying  heat  to  a 
static  or  slightly  ventilated  ambient  at  room  temperature;  the 
second  by  placing  the  dryer  under  a  vacuum  of  about  380  Torr 
so  as  to  cause  highly  turbulent  aw  to  be  introduced  in  the 
ambient;  the  third  stopping  air  inlet  and  increasing  vacuum 
up  to  about  45  Torr;  or  as  a  variant,  carrying  out  drying  in  two 
separate  rooms  and  in  two  stages:  the  first  by  supplying  heat 
to  a  heated  and  higWy  ventilated  amtoteat  at  room  pressure; 
the  second  in  an  ambient  where  a  vacuum  of  about  60-45  Torr 
is  created. 

Means  for  carrying  out  the  process  according  to  the  first 
system,  consisting  in  putting  the  interior  of  a  static  drying 
oven  of  known  type  in  communication  with  one  or  more 
vacuum  pumps,  and  arranging  inside  the  oven  along  its  walls, 
at  intervals,  a  set  of  pipes  provided  along  their  length  with  a 
set  of  injection  nozzles  oriented  on  said  pipes,  in  such  a  way 
that  those  of  a  pipe  are  blowing  opposite  to  those  of  the  pipes 
arranged  in  front  and  aside  said  pipe,  respectively,  so  as  to 
create  a  strong  turbulence,  said  pipes  being  connected 
through  manifolds  with  the  external  environment  from  which 
air  is  sucked  only  by  vacuum  produced  in  the  oven. 

Means  for  carrying  out  the  process  according  to  the 
variant  consisting  in  placing  the  material  firstly  in  a  tunnel  of 
known  type,  inside  which  there  are,  for  each  group  of  mate- 
rials,  means  blowing  hot  air  in  the  form  of  a  blade  and  means 

for  moving  back  and  forth  the  blowing  means  in  respect  of  the 
group  of  products  to  be  dried,  or  the  groups  of  products  in 
respect  of  the  blowing  means,  for  the  time  required  to  the 
stage  in  which  to  drying  of  the  products  corresponds  also  a 
material  shrinkage,  and  then  a  second  tunnel  provided  with 
heat  radiating  walls  and  with  the  interior  communicating  with 
one  or  more  vacuum  pumps  so  as  to  effect  final  drying  with- 
out  shrinkage. 
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"PROCESS  AND  EQUIPMENT  FOR  QUICK  DRYING  OF  CERAMICS" 

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  which  are  surrounded 

by  heat  radiating  surfaces,   fed  with  electric  current  or  heated  liquid.  It  is  also  known 

the  difficulty  of  drying  ceramics  of  a  certain  size  in  a  short  t i m e .  

5  It  is  further  known  that  drying  of  ceramics  occurs  in  two  discrete  stages,  the  f i rs t  

in  which  the  piece  still  contains  a  considerable  amount  of  water  and  to  mois ture  

removal  corresponds  a  shrink  and  therefore  a  motion  of  the  mass  propor t ionate   to  the  

decrease  of  water  contents ,   and  the  second  in  which  there  is  only  a  moisture  dec rease  

until  the  p rede termined   degree  of  drying  is  r e a c h e d .  

10  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  measures  were  taken,  such  as  to  put  

under  light  vacuum  the  drying  chamber  in  order  to  accelerate   water  evaporat ion  f rom 

the  products .  

With  the  system  according  to  the  present  invention  it  is  possible  to  greatly  reduce  

15  drying  time  of  the  most  complex  ceramic  products,  such  as  for  instance  the  san i ta ry  

fixtures,  in  the  sense  that  tests  carried  out  showed  that  it  is  possible  to  dry  san i ta ry  

articles  of  a  weight  of  20  kg  each  and  with  a  humidity  of  16%,  reducing  it  to  a  1% 
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contents   in  2-3  hours  without  format ion   of  cracks  or  faults  in  the  a r t i c l e .  

Fur thermore   the  process  of  the  present  invention  allows  to  match  the  physical  

condition  of  the  material   during  the  various  stages  of  drying  (drying  together   w i t h  

shrinkage  or  drying  alone).  

5  The  process  according  to  the  present  invention  consists  in  causing  evaporation  of 

water   to  be  removed  from  the  pieces  by  placing  them  in  a  heated  ambient  in  p r e s e n c e  

of  hot  air  adapted  to  reach  all  the  most  concealed  recesses  of  the  mater ials   to  be 

dried  and  then  by  placing  the  ambient   under  a  rather  high  vacuum.  

The  process  provides  for  two  possible  solutions: 

10  the  first  consists  of  three  sequential   stages,  namely:  

First  stage:  heating  of  the  piece  introduced  in  a  static  or  slightly  venti lated  r oom,  

at  a  pressure  equal  to  that  of  the  ex te rna lenvi ronment .   The  internal  room  tends  t o  

become  steam  saturated  and  therefore   it  occurs  a  heating  in  a  nearly  s a t u r a t e d  

ambient   and  with  limited  evapora t ion ,   this  lasting  almost  up  to  the  end  of  t h e  

15  shrinkage  phase.  

Second  stage:  ambient  is  put  under  vacuum  at  about  380  Torr  (500  millibars)  and  a t  

the  same  time  inlet  of  ambient  air  is  ef fected  through  a  device  adapted  to  cause  inside 

the  oven  a  motion  of  highly  turbulent   air,  so  that  the  t empera ture   of  the  material   to  

be  processed  is  kept  above  that  of  water  evaporation  under  the  above  m e n t i o n e d  

20  cond i t ions .  

Third  stage:  air  inlet  is  shut  off  and  vacuum  increased  up  to  a  pressure  of  about  45 

Torr  (60  mill ibars).  

Air  may  be  preheated  or  it  is  heated  through  the  supply  ducts  which  are  a r r anged  

inside  the  drying  oven.  Air  motion  is  automatical ly  caused  by  the  high  p ressu re  

25  d i f ferent ia l   between  internal  room  and  external  environment.   Duration  and  use  of  e ach  
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stage  depends  from  the  shape  of  the  article,   the  type  of  material  and  humidi ty  

contents  with  which  the  article  enters  the  dryer .  

For  instance  the  first  stage  is  part icularly  suitable  for  the  most  difficult  pieces  to  

be  dried,  which  must  be  shrunk,  but  it  may  be  dispensed  with  in  case  it  is  no t  

5  indispensable,  either  for  the  shape  of  the  article,   or  when  the  humidity  contents  of  the  

piece  at  its  entrance  in  the  oven  is  already  lower  than  that  causing  the  c o n t e m p o r a -  

neous  shrinkage  in  the  part icular   article  and  material   involved.  

The  second  stage,  which  is  the  most  efficient,   is  that  allowing  to  decrease  s t rongly  

the  drying  time  because  of  the  high  turbulence  caused  by  the  inlet  device  where  air  

10  reaches  a  speed  close  to  the  sound  velocity,  so  that  even  the  most  recessed  zones  of 

the  article  are  touched  and  dangerous  zones  of  concent ra ted   drying  are  avoided.  

The  third  stage  allows  to  complete  quickly  the  drying  cycle  because  of  t h e  

increased  vacuum,  so  as  to  remove  even  the  last  spots  of  residual  humidi ty .  

To  sum  up,  in  the  first  stages  at  ambient  pressure  one  obtains  drying  with  shinkage,  

15  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  t h e  

drying  tunnel  under  light  vacuum,  while  in  the  third  stage  one  obtains  residual  drying 

without  shrinkage  in  a  high  vacuum  ambien t .  

The  second  solution  is  particularly  suitable  for  plants  having  a  high  ou tpu t ,  

20  combining  in  a  single  operation  the  first  two  stages  at  ambient  pressure  and  employing 

two  separate  rooms,  namely :  

First  stage:  blowing  air  at  a  certain  speed  into  the  tunnel  operating  at  ambien t  

pressure,  this  being  not  obtained  by  putting  the  tunnel  under  vacuum  (which  r equ i red  

s tructures  of  considerable  strength),  but  by  hitting  the  various  groups  of  pieces  to  be 

"   dried  wih  several  hot  air  blades  blown  from  the  outside  and  by  causing  said  air  b lades  
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to  be  moved  back  and  forth  in  respect   of  the  pieces,  which  can  be  carried  out  e i t he r  

keeping  the  air  jets  s ta t ionary  and  moving  the  pieces  back  and  forth  in  respect   of  t h e  

air  blades,  or  giving  the  a l ternat ive   motion  to  the  nozzles  generat ing  the  air  blades.  In 

this  way  the  drying  stage  with  shrinkage  is  obtained  in  the  first  tunnel  in  about  one 

5  hour. 

Second  stage:  The  pieces  are  t ransferred  to  a  second  tunnel  provided  with  h e a t  

radiating  walls  where  a  rather  high  vacuum  is  obtained,  of  about  60-45  To r r .  

As  a  non  limiting  example  only,  there  are  now  described  two  embodiments   of  two 

plants  made  for  carrying  out  the  process  of  the  invention,  according  to  the  two  above  

10  mentioned  systems,  i l lustrated  in  the  sheets  of  accompanying  drawings,  in  which:  

Fig.  1  is  a  perspect ive   view  of  an  oven  according  to  the  first  solution  of  t h e  

process;  

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

required  turbulence;   and 

15  Fig.  3  is  perspect ive  view,  partially  broken  to  show  the  interior,   of  the  two  tunnels  

according  to  the  second  solution  of  the  p rocess .  

With  reference   now  to  Fig.  1,  the  re ference   numeral  1  is  a  dryer  for  c e r a m i c  

material   of  known  type  as  to  form  and  shape,  substant ia l ly   comprising  a  metal  inner  

structure  2  with  paral lelepipedal   section  in  the  form  of  a  tunnel,  external ly  covered  by  . 

20  an  insulating  shell  3  enclosed  by  a  protect ive  envelope  4.  Along  the  inner  walls  of  t h e  

tunnel  s t ructure  2  there  is  a  set  of  radiating  panels  5  of  e lectr ic   type  or  fed  wi th  

diathermic  oil,  so  as  to  give  the  heat  required  for  evaporat ion  of  water  contained  in 

the  ceramic  products  to  be  dried.  The  dryer  is  also  provided  in  its  lower  part  with  rai ls  

6  and  7  on  which  trolleys  8  are  running,  on  which  the  pieces  9  to  be  dried  are  p laced,  

25  as  weu  as  with  a  door  10  which  is  closed  once  the  dryer  is  loaded,  and  the  foregoing  is 
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the  known  prior  art  s t r u c t u r e .  

In  order  to  carry  out  the  process  of  the  invention,  in  a  suitable  wall  of  the  drying 

oven  a  pipe  11  is  inserted,   in  communicat ion  at  one  end  with  the  interior  of  the  oven 

and  connected  at  the  other  end  with  a  vacuum  pump  12. 

5  Even  more  than  one  pump  may  be  provided  for  a  bet ter   distribution  of  suction  in 

the  oven,  or  for  be t ter   commensurat ion  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  s m a l l e r  

vacuum  and/  or  suction  is  r equ i red .  

Fur thermore ,   always  in  order  to  carry  out  the  process  according  to  the  invent ion,  

inside  the  oven,  as  shown  in  Fig.  2,  at  intervals  depending  upon  the  size  and  shape  of 

10  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  t h a t  

each  set  of  nozzles  is  arranged  opposite  to  the  sets  of  nozzles  arranged  in  front  of  it  

or  aside  it.  This  par t icular   a r rangement   is  such  that  in  operation  the  air  jets  cause  a 

strong  turbulence  around  the  material  introduced  in  the  oven,  reaching  every  r ece s sed  

15  portion  t h e r e o f .  

The  vertical  pipes  13,  16,  18  are  connected  at  their  upper  end  with  the  longi tudinal  

manifold  20  and  the  pipes  14,  15,  17  with  the  longitudinal  manifold  21,  said  mani fo ld  

being  in  turn  connected  each  other  by  a  single  cross  pipe  22  which  sucks  air  f rom 

atmosphere  through  the  upright  pipe  23. 

20  Sucked  air  may  be  preheated,   if  necessary,  but  it  is  generally  sufficient  the  hea t ing  

obtained  by  the  simple  passage  in  the  pipes  delivering  it  inside  the  oven.  

According  to  the  cha rac te r i s t i c s   and  the  wet  condition  of  the  material   entering  the  

dryer,  one  of  the  three  stages,  and  generally  the  first  one,  may  be  dispensed  wi th .  

An  embodiment  of  a  plant  made  for  carrying  out  the  variant  of  the  process  

25 
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according  to  the  invention  is  now  being  described  always  as  a  non  limiting  e x a m p l e  

only.  

With  reference  now  to  Fig.  3,  the  plant  consists  of  two  indipendent  elements  101 

and  201  arranged  in  series.  In  the  element  101  the  first  stage  of  quick  drying  w i th  

5  shinkage  takes  place,  and  in  the  element  201  occurs  the  second  stage  of  final  drying 

without  shr inkage.  

The  element  101  is  substant ial ly  a  dryer  for  ceramic  materials  of  known  type  as  to  

shape  and  form,  essential ly  comprising  an  internal  metal  s t ructure  102  of  pa r a l l e l e -  

pipedal  section  in  the  form  of  a  tunnel,  externally  covered  with  an  insulating  shell  103 

0  enclosed  in  a  protect ive   envelope  104.  Inside  the  tunnel,  at  a  distance  a p p r o x i m a t e l y  

equal  to  the  length  of  the  material   carrying  trolleys,  all  around  the  internal  p e r i m e t e r  

of  the  tunnel  there  are  blowing  pipes  105,  105*  etc.  provided  with  nozzles  adapted  t o  

produce  a  laminar  blow. 

The  dryer  is  also  provided  in  its  lower  part  with  rails  106,  107  on  which  trolleys  108 

L5  are  running,  on  which  the  pieces  109  to  be  dried  are  placed.  The  tunnel  is  closed  at  i t s  

ends  by  moving  lamellar   e lements   110,  adapted  to  allow  passage  there through  of  the  

trolleys  with  the  mater ia l   and  at  the  same  time  a  certain  air  seal ing.  

All  the  blowing  pipes  are  connected  to  one  or  more  manifolds  111  in  turn  c o n n e c t e d  

to  one  or  more  fans  112  adapted  to  suck  hot  air  from  a  suitable  source  and  to  supply  i t  

20  to  the  blowing  pipes  105,  105'. 

In  order  to  obtain  a  quick  drying  without  cracks  of  the  products  introduced  in  t he  

oven  during  this  first  stage  in  which  to  the  evaporation  of  water  contained  in  t h e  

products  corresponds  also  a  material   shrinkage,  the  relative  position  between  blowing 

pipes  and  material   to  be  dried  does  not  remain  stationary,  but  on  the  contrary  an  

25  a l ternat ive  motion  is  impar ted   either  to  the  blowing  pipes  or  to  the  trolleys  during  t he  
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whole  drying  time  which  takes  place  in  the  short  term  of  about  one  hour,  the  mot ion  

having  a  width  equal  to  the  distance  between  two  blowing  pipes  in  order  to  sweep  wi th  

the  blown  air  the  material   to  be  dried.  The  device  for  effecting  the  a l ternat ive   mot ion  

is  not  shown  in  the  drawings,  but  there  are  several  devices  of  different   m e c h a n i c a l ,  

5  pneumatic  or  hydraulic  type  which  are  well  known  to  a  man  skilled  in  the  a r t .  

The  element  201  is  also  substant ial ly  a  drying  oven  for  ceramic  mater ials   of  known 

type  as  to  shape  and  form,  essential ly  comprising  an  internal  metal  s t ructure   202  of 

parallelepipedal  section  in  the  form  of  a  tunnel,  externally  covered  by  an  insula t ing 

shell  203  enclosed  in  a  protect ive   envelope  204.  Along  the  inner  walls  of  the  tunnel  

1°  structure  there  is  a  set  of  radiating  panels  205  of  electric  type  or  heated  wi th  

diathermic  oil,  so  as  to  produce  the  heat  required  for  evaporation  of  water  con ta ined  

in  the  ceramic  products  to  be  dr ied.  

The  dryer  is  also  provided  in  its  lower  part  with  rails  106  and  107  on  which  run  the  

trolley  108  carrying  the  pieces  109  to  be  dried  and  with  the  doors  206  and  207  which 

l->  are  closed  once  the  dryer  is  loaded.  The  foregoing  is  a  known  s t ructure  of  the  prior 

a r t .  

In  order  to  carry  out  the  second  stage  of  the  variant  of  the  process,  in  a  su i tab le  

wall  of  the  drying  oven  there  is  inserted  a  pipe  208  communicating  at  one  end  with  t h e  

oven  interior  and  at  the  other  end  with  a  vacuum  pump  209. 

20  Even  more  than  one  pump  may  be  provided  for  a  better   distribution  of  suction  in 

the  oven,  or  for  better   commensura t ion   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  sma l l e r  

vacuum  and/  or  suction  is  r equ i r ed .  

Furthermore,   always  in  order  to  carry  out  the  process  according  to  the  invent ion,  

inside  the  oven,  as  shown  in  Fig.  2,  at  intervals  depending  upon  the  size  and  shape  of 
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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  t h a t  

each  set  of  nozzles  is  arranged  opposite  to  the  sets  of  nozzles  arranged  in  front  of  i t  

or  aside  it.  This  par t icular   a r rangement   is  such  that  in  operation  the  air  jets  cause  a 

5  strong  turbulence  around  the  material   introduced  in  the  oven,  reaching  every  r e c e s s e d  

portion  t h e r e o f .  

This  part icular   a r rangement   is  such,  that  during  operation  of  the  s y s t e m , t h e  

trolleys  are  t ransfer red   to  the  second  drying  oven  201,  after  completion  of  the  f i r s t  

stage  in  the  first  e lement   101. 

10  Air-tight  doors  206  and  207  are  closed,  the  heating  device  205  and  the  vacuum 

pump  209  are  ac tuated   and  at  the  same  time  additional  trolleys  are  introduced  in  t h e  

first  dryer  101.  When  the  drying  operation  lasting  about  two  hours  is  completed,   t h e  

pump  is  stopped,  doors  are  open  and  the  oven  is  unloaded  so  as  to  be  ready  for  a  new 

operative  cyc le .  

15  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  s t a t i c  

type,  they  were  designed  in  the  form  of  a  tunnel,  i.e.  provided  with  doors  at  each  end 

'  of  the  oven,  so  that  the  wet  materials   enter  from  one  door  at  one  end  and  go  out  f r o m  

a  second  door  at  the  other  end  of  the  tunnel,  in  order  to  create  an  almost  cont inuous  

20  flow  of  material ,   and  to  allow  in  this  way  to  insert  the  dryer  of  the  present  invent ion  

in  a  continuous  production  line. 

It  is  to  be  understood  that  the  foregoing  embodiments  were  described  only  for  a 

non  limiting  i l lustrative  purpose,  so  that  many  variations  may  be  devised  to  put  in to  

practice  the  proposed  solutions  of  the  system  of  the  invent ion.  
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1)  Process  for  quick  drying  of  ceramics  in  static  ovens,  cha rac t e r i zed   by  the  f a c t  

that  drying  is  carried  out  by  placing  the  pieces  to  be  dried  in  a  heated  ambient  under  

vacuum  and  in  presence  of  highly  turbulent  air  following  three  stages:  the  f i r s t  

5  consisting  in  their  heating  in  a  static  or  slightly  venti lated  room  at  a  constant   p ressure  

equal  to  the  ambient  pressure;  the  second  stage  in  putting  the  room  under  a  vacuum  of 

about  380  Torr  and  delivering  air  to  the  room  through  a  device  causing  a  high 

turbulence  in  the  room;  and  the  third  stage  in  increasing  the  vacuum  up  to  a  pressure  

of  about  45  Tor r .  

10  2)  Process  according  to  a  Claim  1,  cha rac te r i zed   by  the  fact  that  one  of  the  t h r ee  

stages  may  be  el iminated  according  to  the  cha rac te r i s t i c s   and  conditions  of  t h e  

mater ial   to  be  dried.  

3)  Process  according  to  Claims  1  and  2,  cha rac te r i zed   by  the  fact  that  drying  may 

be  carried  out  as  a  variant  by  putting  the  pieces  to  be  dried,  first  in  a  heated  and 

15  highly  ventilated  room  at  ambient  pressure  and  subsequently  in  a  room  where  a 

vacuum  of  about  60-45  Torr  was  produced.  

4)  Device  for  carrying  out  the  process  according  to  Claim  1,  cha rac te r i zed   by  the  

fact  that  to  a  static  oven  of  known  type  one  or  more  vacuum  pumps  (12)  and  means  to  

blow  air  inside  the  oven  are  applied,  said  blowing  occurring  at  high  velocity  and 

exclusively  as  a  consequence  of  the  vacuum  made  inside  the  oven,  the  air  blowing 

nozzles  being  arranged  in  such  a  way  to  cause  a  turbulent  motion  of  said  air  inside  the  

oven.  

5)  Air  blowing  means  according  to  Claim  4,  cha rac te r i zed   by  the  fact  of  comprising 

a  set  of  vertical  pipes  (13,  14,  15,  16,  17,  18)  arranged  inside  the  oven  and  d i s t r ibu ted  

along  the  longitudinal  walls  of  the  oven  at  a  suitable  distance  and  provided  along  the i r  
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extension  with  a  set  of  injection  nozzles  (19),  said  nozzles  being  arranged  on  said  pipes 

in  such  a  way  that  the  nozzles  of  a  given  pipe  blow  oppositely  (in  a  direction  swung  a t  

90°)  in  respect  of  the  pipes  arranged  in  front  and  aside  it  respect ively ,   so  as  to  c r e a t e  

inside  the  oven  a  very  high  turbulence,   each  set  of  pipes  arranged  on  one  side  of  t h e  

5  oven  being  connected  at  the  upper  end  with  a  horizontal  pipe  or  manifold  (20,  21),  and 

the  two  horizontal  pipes  may  possibly  but  not  necessarily  be  connected  to  each  o t h e r  

by  a  pipe  (22)  from  which  a  suction  pipe  (23)  may  lead  outside  the  oven  in  order  to  suck 

ambient  air .  

6)  Plant  for  carrying  out  the  process  according  to  Claim  2,  charac te r ized   by  t h e  

10  fact  of  comprising  two  elements  (101,  102)  arranged  in  series,  substantial ly  consis t ing  

of  two  tunnel  s t ruc tures   like  those  of  the  known  static  drying  ovens  for  ceramics,   bu t  

open  at  both  ends,  wherein  in  order  to  carry  out  the  process  according  to  Claim  1,  t h e  

pieces  (109)  are  placed  on  trolleys  (108)  running  on  rails  (106,  107). 

7)  Element  (101)  according  to  Claim  6,  charac te r ized   by  the  fact  that  inside  it,  at  a 

15  distance  approximately   equal  to  the  distance  between  centers   of  two  trolleys  and  all 

around  the  inner  per imeter   of  the  oven,  are  arranged  blowing  pipes  (105,  105'  e t c . )  

provided  with  nozzles  (107)  adapted  to  produce  a  laminar  flow  and  at  the  ends  wi th  

lamellar  doors  (110)  adapted  to  allow  with  their  displacement   entrance  of  pieces  and 

to  form  a  certain  partial   sealing  dam  for  the  air  blown  inside  the  oven. 

20  8)  Element  (101)  according  to  Claim  7,  charac te r ized   by  the  fact  that  a  fan  (112) 

supplies  through  the  manifold  (111)  pressurized  air  to  the  nozzles  (107)  of  the  blowing 

pipes  (105),  said  air  being  preheated  with  known  means  arranged  outside  the  oven.  

9)  Element  (101)  according  to  Claims  7  and  8,  cha rac te r i zed   by  the  fact  that  during 

the  whole  time  during  which  the  drying  stage  occurs,  either  the  blowing  pipes  or  t h e  

25  trolleys  are  effect ing  an  a l ternat ive  back  and  forth  motion  of  a  width  equal  to  t he  
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distance  between  centers   of  the  blowing  pipes,  said  motion  being  ac tua ted   with  known 

mechanical ,   pneumatic ,   hydraulic  systems  and  the  l ike.  

10)  Element  (210)  according  to  Claim  6,  charac te r ized   by  the  fact  that  all  around 

the  internal  walls  there  are  radiating  panels  (205)  of  the  electric  type  or  fed  by 

5  diathermic  oil,  and  the  dryer  is  provided  at  its  ends  with  sealingly  closed  doors  (206, 

207). 

11)  Element  (201)  according  to  Claim  10,  charac te r ized   by  the  fact  that  in  a  tunnel  

wall  there  is  inserted  a  pipe  (208)  communicat ing  at  one  end  with  the  oven  interior  and 

connected  at  the  other  end  to  a  vacuum  pump  (209). 

10  12)  Quick  drying  plant  acording  to  one  or  more  of  Claim  3  to  11,  cha rac te r i zed   by 

the  fact  that  they  are  designed  in  the  form  of  tunnels,  with  entrance  and  exit  doors  so 

as  to  carry  out  and  i n t e r m i t t e n t   but  unidirectional  flow  of  material ,   so  as  to  allow  t h a t  

the  plant  may  be  inserted  in  a  continuous  production  l ine.  
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