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Description 

The  present  invention  relates  to  an  apparatus  for  drying  a  moist  particulate  material  having  a  non-uniform 
particle  size  with  super-heated  steam,  said  apparatus  comprising  a  lower  cylindrical  part  having  a  number  of 

5  parallel,  substantially  vertical  elongated  chambers  located  in  ring  form,  one  or  more  of  the  chambers  having 
a  closed  bottom  and  the  remaining  chambers  having  a  steam-permeable  bottom,  the  adjacent  chambers  being 
interconnected  through  openings  in  the  chamber  walls  at  the  lower  ends  of  the  chambers,  and  an  upper  conical 
part,  which  is  also  divided  into  chambers,  which  at  its  lower  end  is  connected  to  the  chambers  of  the  cylindrical 
part  of  the  apparatus  and  which  at  the  top  is  connected  to  a  transfer  zone,  the  chambers  of  the  conical  part 

10  of  the  apparatus  being  divided  into  smaller  chambers  by  means  of  inclined  guide  plates,  means  for  supplying 
moist  particulate  material  to  one  of  the  chambers  having  a  steam-permeable  bottom,  means  for  discharging 
dried  material  from  one  of  the  chambers  having  a  closed  bottom,  means  for  supplying  superheated  steam  to 
the  area  below  the  steam-permeable  chamber  bottoms  and  for  discharging  steam  from  the  transfer  zone,  and 
means  for  reheating  the  discharged  steam  and  recirculating  it  to  the  area  below  the  steam-permeable  chamber 

15  bottoms. 
An  apparatus  of  the  type  mentioned  above  is  known  from  Zuckerind.  114  (1989)  No.  12,  pp.  964-70  and 

EP-A-01  53704.  This  prior  art  apparatus  is  particularly  suitable  for  drying  beet  pulp  formed  by  extracting  sugar 
from  sugar  beet  slices  with  water,  but  the  apparatus  is  also  suitable  for  removing  liquid,  including  other  liquids 
than  water,  from  a  number  of  sensitive  organic  materials. 

20  The  prior  art  apparatus  presents  the  advantage  that  the  particulate  material  is  dried  without  the  access 
of  air,  thereby  making  it  possible  to  avoid  oxidation  of  the  material  during  drying.  Another  important  advantage 
of  the  apparatus  is  that  it  is  environmentally  highly  acceptable  as  the  drying  takes  place  in  a  substantially  closed 
system.  Furthermore,  the  excess  amount  of  steam,  which  e.g.  is  generated  when  drying  beet  pulp,  is  very 
pure  and  consequently  it  can  be  used  for  the  concentration  of  sugar  juice,  and  the  condensate  thus  formed 

25  does  not  cause  odour  nuisances  as  compared  to  the  emission  products  formed  by  e.g.  drum-drying  beet  pulp. 
In  practical  use  of  the  drying  apparatus  mentioned  above  it  has  been  found  that  partially  dried  particulate 

material  tends  to  adhere  to  the  oblique  guide  panels  and  in  particular  to  the  upper  sides  of  these  panels  and 
that  a  gradually  increasing  coating  is  formed  on  the  guide  plates. 

The  object  of  the  invention  is  to  avoid  this  drawback  and  according  to  the  invention  this  object  is  obtained 
30  with  an  apparatus  of  the  type  mentioned  above,  which  apparatus  is  characterized  in  that  at  least  part  of  the 

inclined  guide  plates  in  the  conical  part  of  the  apparatus  is  provided  with  means  for  heating  the  plates. 
Thus,  the  invention  is  based  on  the  discovery  that  by  heating  the  guide  plates  mentioned  above  it  is  pos- 

sible  to  eliminate  or  at  least  considerably  reduce  the  tendency  of  the  particulate  material  to  adhere  to  the  upper 
side  of  the  guide  plates.  The  reason  why  such  an  adherence  is  avoided  is  unknown  but  it  is  assumed  that  con- 

35  tact  with  the  warm  guide  plates  makes  the  liquid-containing  particles  "dance"  on  the  plates  in  the  same  manner 
as  water  drops  on  a  hot-plate  or  that  a  zone  of  relative  hot  steam  is  formed  close  to  the  surfaces  of  the  plates, 
said  steam  causing  the  surfaces  of  the  particles  to  dry. 

The  oblique  guide  plates  according  to  the  invention  are  preferably  hollow  and  the  interior  of  the-guide 
plates  are  connected  with  means  for  supplying  steam  thereto.  However,  the  guide  plates  may  also  be  heated 

40  otherwise,  e.g.  they  may  comprise  electric  heating  members. 
During  use  of  the  apparatus  according  to  the  invention  the  surface  temperature  of  the  guide  plates  are 

preferably  maintained  at  a  value  which  is  20-80°C  higher  than  the  saturation  point  of  the  steam  used  in  the 
apparatus  at  the  given  pressure.  Thus,  when  using  superheated  steam  having  a  pressure  of  3.7  bars  corre- 
sponding  to  a  saturation  point  of  140°C,  the  temperature  of  the  guide  plates  is  preferably  maintained  at  160- 

45  220°C. 
According  to  a  further  embodiment  of  the  invention  in  which  adjacent  drying  chambers  are  interconnected 

through  openings  in  the  chamber  walls  in  the  transition  zone  between  the  conical  part  and  the  cylindrical  part 
the  upper  sides  of  the  guide  plates  are  provided  with  guide  means.  These  guide  means  are  preferably  placed 
in  such  a  manner  that  particulate  material  which  comes  into  contact  with  the  upper  sides  of  the  guide  plates 

50  is  directed  towards  the  openings  of  the  adjacent  drying  chambers  on  the  down-stream  side  of  the  apparatus. 
Such  guide  means,  which  e.g.  have  the  form  of  metal  bars  attached  to  the  upper  sides  of  the  guide  plates, 
thus  support  the  advancing  movement  of  the  particulate  material  through  the  apparatus  and  contribute  in  re- 
ducing  the  retention  time  of  the  material. 

When  drying  a  water-containing  particulate  material  superheated  steam  is  used,  whereas  superheated 
55  vapour  of  the  liquid  present  in  the  material  is  used  when  drying  material  containing  a  non-aqueous  liquid. 

The  invention  will  now  be  described  in  further  detail  with  reference  to  the  drawing  in  which 
Fig.  1  shows  a  perspective  and  partially  sectional  view  of  a  preferred  embodiment  of  an  apparatus  accord- 

ing  to  the  invention. 
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Fig.  2  shows  a  vertical  sectional  view  of  an  apparatus  according  to  Fig.  1  . 
Fig.  3  shows  a  horizontal  sectional  view  along  the  line  Ill-Ill  through  the  apparatus  according  to  Fig.  1. 
Fig.  4  shows  a  horizontal  sectional  view  along  the  line  IV-IV  through  the  apparatus  according  to  Fig.  1. 

5  Fig.  5  shows  a  schematic  perspective  view  of  a  drying  chamber  of  an  apparatus  according  to  the  invention. 
Fig.  6  shows  a  vertical  sectional  view  of  an  oblique  guide  plate  in  a  preferred  embodiment  of  the  apparatus 

according  to  the  invention  and 
Fig.  7  shows  a  perspective  view  of  the  upper  side  of  an  inclined  guide  plate  in  another  preferred  embodi- 

ment  of  an  apparatus  according  to  the  invention. 
10  The  apparatus  shown  in  the  drawing  comprises  a  bottom  part  generally  designated  1,  a  cylindrical  part 

generally  designated  2,  a  conical  part  generally  designated  3  and  a  top  part  generally  designated  4. 
The  cylindrical  part  2  is  divided  into  fifteen  drying  chambers  6,  which  are  connected  in  series,  by  means 

of  vertical  chamber  walls  5,  and  a  discharge  chamber  7  is  located  between  the  first  and  the  last  drying  chamber 
6.  At  the  bottom  the  drying  chambers  6  are  delimited  by  a  perforated  chamber  bottom  8  and  a  spacer  element 

15  9  is  located  centrally  above  said  chamber  bottom  8,  said  spacer  element  having  an  upper  side  which  inclines 
downwardly  and  outwardly  and  an  underside  which  is  located  a  short  distance  above  the  perforated  chamber 
bottom  8.  The  drying  chambers  6  extend  into  the  conical  part  3  of  the  apparatus,  each  drying  chamber  6  being 
divided  into  downwardly-tapering  smaller  chambers  10  by  inclined  guide  plates  11  which  are  connected  with 
heating  members  (not  shown).  Adjacent  drying  chambers  6  and  the  discharge  chamber  7  are  interconnected 

20  in  the  transition  zone  between  the  cylindrical  part  2  and  the  conical  part  3  via  openings  12  in  the  chamber 
walls  5. 

A  screw  conveyor  13  which  is  mounted  rotatably  in  a  discharge  pipe  14  is  located  at  the  bottom  of  the  dis- 
charge  chamber  7.  The  upper  portion  of  the  cylindrical  part  2  of  the  apparatus  is  provided  with  a  corresponding 
screw  conveyor  1  5  located  in  a  feed  pipe  16  debouching  into  the  upper  portion  of  the  first  drying  chamber  6. 

25  A  pipe  heat  exchanger  20  fills  the  central  portions  of  the  cylindrical  part  2,  the  conical  part  3  and  in  part 
the  top  part  4,  said  heat  exchanger  being  connected  to  a  pipe  21  for  supplying  superheated  steam  which,  as 
explained  below,  is  passed  from  the  top  part  4  to  the  bottom  part  1  of  the  apparatus  via  a  large  number  of 
heat  exchanger  pipes  22  while  at  the  same  time  being  heated  by  the  superheated  steam  supplied  through  the 
pipe  21.  Furthermore,  the  heat  exchanger  20  is  connected  to  a  pipe  (not  shown)  for  discharging  condensate 

30  from  the  area  around  the  pipes  of  the  heat  exchanger  22. 
The  top  part  4  is  divided  into  a  central  chamber  31  and  a  transfer  chamber  32  by  means  of  a  plate  30.  A 

stationary  filling  element  33  is  provided  in  the  central  chamber  at  the  upper  end  of  the  heat  exchanger  20,  the 
outside  of  the  filling  element  33  being  provided  with  a  number  of  guide  blades  34  having  such  a  shape  and 
spacing  that  a  cyclone  field  is  formed  in  the  space  within  the  plate  30  by  steam  passing  from  the  transfer  cham- 

35  ber  32  up  through  the  space  between  the  filling  element  33  and  the  plate  30. 
The  plate  30  abuts  with  a  cyclone  40  and  the  central  chamber  31  is  connected  with  the  interior  of  the  cy- 

clone  40  through  an  opening  41  in  the  plate  30  and  in  the  cyclone  40.  The  latter  has  a  conical  lower  portion 
42  passing  into  a  slightly  funnel-shaped  portion  43  debouching  into  one  of  the  chambers  10  in  the  discharge 
chamber  7.  In  the  transition  zone  between  the  conical  lower  portion  42  and  the  funnel-shaped  portion  43  a 

40  pipe  44  is  provided  for  supplying  a  gas  under  pressure  to  produce  an  ejector  effect  in  the  transition  zone  be- 
tween  the  lower  conical  portion  42  of  the  cyclone  and  the  funnel-shaped  portion  43. 

A  pipe  45  for  discharging  excess  steam  is  provided  at  the  top  of  the  top  part  4  of  the  apparatus. 
The  bottom  part  1  of  the  apparatus  comprises  a  funnel-shaped  portion  50  extending  downwardly  from  the 

lowermost  end  of  the  heat  exchanger  20  into  the  interior  of  a  centrifugal  blower  51  comprising  a  rotor  consisting 
45  of  two  circular  plates  52  and  53  having  blades  54  mounted  between  the  plates. 

The  rotor  51  is  mounted  on  a  shaft  55  having  a  wedge  belt  gear  56  which  is  driven  by  a  motor  58  via  a 
pair  of  V-belts  57.  The  rotor  51  is  surrounded  by  a  steam  distribution  chamber  59  wherein  guide  panels  60  hav- 
ing  holes  61  formed  therein  are  located. 

As  will  appear  from  Figs.  1,  the  chamber  walls  5  of  the  drying  chambers  6  are  provided  with  holes  62 
so  through  which  non-dried  material  can  pass  from  one  drying  chamber  6  to  another.  These  holes  62  or  some  of 

the  holes  decrease  in  size  in  the  flow  direction  of  the  material. 
As  will  appearfrom  Fig.  6  the  inclined  guide  plates  11  may  comprise  a  front  plate  70  and  a  corrugated  rear 

plate  71  welded  to  the  front  panel  70  in  separate  zones  72.  The  guide  plate  11  shown  is  connected  with  a  steam 
pipe  (not  shown)  for  supplying  superheated  steam  and  a  discharge  pipe  (not  shown)  for  discharging  conden- 

55  sate  and  steam. 
The  upper  side  of  the  guide  plate  11  shown  in  Fig.  7  is  provided  with  two  side  flanges  75  and  four  guide 

bars  76  which  are  located  in  such  a  manner  that  particulate  material  moving  down  across  the  upper  side  of 
the  guide  plate  is  directed  towards  one  of  the  side  flanges  75,  the  lowermost  portion  of  said  side  flange  being 
cut  away  to  form  a  hole  12  to  the  adjacent  drying  chamber  6. 
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The  apparatus  operates  in  the  following  way: 
Particulate  starting  material  is  conveyed  into  the  upper  portion  of  the  first  of  the  drying  chambers  6  con- 

nected  in  series  by  means  of  the  screw  conveyor  15  and  the  feed  pipe  16.  In  the  drying  chamber  the  material 
5  introduced  is  subjected  to  the  influence  of  superheated  steam  which  is  introduced  into  the  drying  chamber 

through  the  perforated  bottom  8.  The  spacer  elements  9  impart  a  whirling  movement  to  the  material  as  shown 
in  Fig.  5.  Part  of  the  material  will  be  too  heavy  to  remain  suspended  and  will  move  towards  the  chamber  bottom 
8.  During  the  downward  movement  which  primarily  takes  place  in  the  central  part  of  the  chamber  the  material 
will  hit  the  upper  side  of  the  spacer  element  9  and  slide  down  this  side. 

10  When  reaching  the  chamber  bottom  8  after  passing  down  the  inclined  upper  side  of  the  spacer  element 
9  part  of  this  relatively  coarse  material  will  pass  into  the  next  (second)  drying  chamber  6  via  the  hole  62  in  the 
chamber  wall  5. 

The  relatively  coarse  material  introduced  into  the  second  drying  chamber  6  will  be  directed  towards  the 
third  drying  chamber  in  the  same  manner,  and  so  on. 

15  During  the  drying  of  the  material  in  the  chambers  6  the  particles  will  gradually  lose  weight  and  the  lightest 
particles  will  pass  up  into  the  conical  part  3  of  the  apparatus.  Having  reached  that  part  of  the  apparatus,  part 
of  the  material  will  settle  on  the  upper  side  of  the  guide  plates  11  where  the  upward-moving  gas  flow  is  weak. 
Hence  the  material  will  be  further  heated  and  dried,  and  in  a  dried  state  it  will  slide  down  towards  the  cylindrical 
part  2  of  the  apparatus.  When  guide  bars  76  are  located  on  the  upper  side  of  the  guide  plates  11  as  shown  in 

20  Fig.  7,  the  dry  material  will  be  directed  towards  the  openings  12  and  into  a  subsequent  chamber. 
The  large  particles  will  preferably  remain  in  the  lowermost  portion  of  the  chambers  6. 
In  practice  it  has  been  found  that  more  than  90%  of  the  material  (on  a  dry  matter  basis)  is  conveyed  through 

the  openings  62  at  the  lower  ends  of  the  chambers  and  through  the  openings  12  in  the  transition  zone  between 
the  conical  part  3  and  the  cylindrical  part  2.  Thus,  only  a  relatively  small  part  of  the  material  passes  into  the 

25  transfer  zone  and  the  greater  part  of  this  passes  up  into  the  central  chamber  31  . 
There  will  be  no  upward-moving  flow  of  steam  in  the  area  above  the  discharge  chamber  7  because  the 

bottom  of  this  chamber  is  closed,  and  when  passing  into  the  discharge  chamber  7  the  dry  particles  will  move 
towards  the  bottom  of  this  chamber. 

The  material  which  is  introduced  into  the  discharge  chamber  7  through  the  holes  62  at  the  lowermost  ends 
30  of  the  drying  chambers,  through  the  openings  12  in  transition  zone  between  the  cylindrical  part  2  and  the  con- 

ical  part  3  or  through  the  transfer  chamber  32  is  discharged  at  the  bottom  of  the  discharge  chamber  7  by  means 
of  the  screw  conveyor  13  mounted  in  the  discharge  pipe  14. 

From  the  transfer  chamber  32  the  flow  of  steam  from  the  drying  chamber  6  will  pass  up  into  the  central 
chamber  31  and  thereby  pass  the  guide  blades  34  which  impart  a  whirling  movement  to  the  flow  of  steam 

35  along  the  inner  side  of  the  plate  30,  thereby  causing  entrained  particles  to  be  directed  towards  the  plate  30, 
and  on  passing  the  opening  41  the  particles  will  be  introduced  into  the  cyclone  40,  wherein  they  will  settle  at 
the  bottom  of  the  cyclone,  and  from  the  cyclone  they  will  be  introduced  into  the  discharge  chamber  7  by  the 
supply  of  gas  through  the  pipe  44. 

The  steam  liberated  from  solid  particles  is  pumped  from  the  central  chamber  31  down  through  the  heat 
40  exchanger  20  by  means  of  the  centrifugal  blower  51  .  During  the  passage  through  the  heat  exchanger  20  the 

steam  is  superheated  by  means  of  steam  or  another  heating  medium  which  is  supplied  to  the  heat  exchanger 
20  through  the  pipe  21. 

The  flow  of  steam  generated  in  the  centrifugal  blower  51  is  passed  through  the  steam  distribution  chamber 
59  into  the  area  below  the  perforated  chamber  bottoms  8  of  the  drying  chambers  6  and  from  this  area  up  into 

45  the  drying  chambers  6. 
Excess  steam  generated  by  evaporation  of  liquid  from  the  particulate  material  is  discharged  through  the 

pipe  45  at  the  top  part  4  of  the  apparatus. 

so  Claims 

1.  An  apparatus  for  drying  a  moist  particulate  material  having  a  non-uniform  particle  size  with  superheated 
steam,  said  apparatus  comprising  a  lower  cylindrical  part  (2)  having  a  number  of  parallel,  substantial  vert- 
ically  elongated  chambers  (6,  7)  located  in  ring  form,  one  or  more  of  the  chambers  (7)  having  a  closed 

55  bottom  and  the  remaining  chambers  (6)  having  a  steam-permeable  bottom  (8),  the  adjacent  chambers 
(6,7)  being  interconnected  through  openings  (62)  in  the  chamber  walls  (5)  at  the  lower  ends  of  the  cham- 
bers  (6),  and  an  upper  conical  part  (3)  which  is  also  divided  into  chambers,  which  at  its  lower  end  is  con- 
nected  to  the  chambers  (6)  of  the  cylindrical  part  (2)  of  the  apparatus  and  which  at  the  top  is  connected 
to  a  transfer  zone  (32),  the  chambers  of  the  conical  part  (3)  of  the  apparatus  being  divided  into  smaller 
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chambers  (10)  by  means  of  inclined  guide  plates  (11),  means  (15)  for  supplying  moist  particulate  material 
to  one  of  the  chambers  (6)  having  a  steam-permeable  bottom,  means  (13)  for  discharging  dried  material 
from  one  of  the  chambers  (7)  having  a  closed  bottom,  means  (51)  for  supplying  superheated  steam  to 

5  the  area  below  the  steam-permeable  chamber  bottoms  (8)  and  for  discharging  steam  from  the  transfer 
zone  (32),  and  means  (20)  for  reheating  the  discharged  steam  and  recirculating  it  to  the  area  below  the 
steam-permeable  chamber  bottoms  (8),  characterized  in  that  at  least  part  of  the  inclined  guide  plates 
(11)  in  the  conical  part  (3)  of  the  apparatus  is  provided  with  means  (70,  71)  for  heating  the  plates  (11). 

10  2.  An  apparatus  according  to  claim  1,  characterized  in  that  the  guide  plates  (11)  are  hollow  and  provided 
with  means  for  supplying  steam  to  the  interior  of  the  plates. 

3.  An  apparatus  according  to  claims  1  or  2  comprising  adjacent  drying  chambers  (6)  which  are  interconnected 
through  openings  (12)  in  the  chamber  walls  (5)  in  the  transition  zone  between  the  conical  part  (3)  and 

15  the  cylindrical  part  (2)  of  the  apparatus,  characterized  in  that  the  upper  sides  of  the  guide  plates  (11) 
are  provided  with  guide  means  (76). 

4.  An  apparatus  according  to  claim  3,  characterized  in  that  the  guide  means  (76)  are  disposed  in  such  a 
mannerthat  particulate  material  on  the  upper  sides  of  the  guide  plates  (11)  is  directed  towards  the  open- 

2o  ings  (12)  of  the  adjacent  drying  chambers  on  the  down-stream  side  of  the  apparatus. 

5.  An  apparatus  according  to  claims  3  or  4,  characterized  in  that  the  guide  means  (76)  comprise  metal  bars 
attached  to  the  upper  sides  of  the  guide  plates  (11). 

Patentanspruche 

1  .  Vorrichtung  zum  Trocknen  eines  aus  Teilchen  bestehenden  feuchten  Materials,  das  eine  ungleichformige 
Teilchengrolie  aufweist,  mit  uberhitztem  Dampf,  umfassend  ein  untereszylindrischesTeil  (2)  mit  einer  An- 
zahl  paralleler,  im  wesentlichen  vertikaler,  langlicher  Kammern  (6,  7),  die  ringformig  angeordnet  sind,  wo- OA bei  eine  oder  mehrere  der  Kammern  (7)  einen  geschlossenen  Boden  haben  und  die  ubrigen  Kammern 
(6)  einen  dampfdurchlassigen  Boden  (8)  haben,  wobei  die  benachbarten  Kammern  (6,  7)  durch  Offnungen 
(62)  in  den  Kammerwanden  (5)  an  den  unteren  Enden  der  Kammern  (6)  miteinander  verbunden  sind,  und 
ein  oberes  konisches  Teil  (3),  das  ebenfalls  in  Kammern  unterteilt  ist,  das  an  seinem  unteren  Ende  mit 
den  Kammern  (6)  des  zylindrischen  Teils  (2)  der  Vorrichtung  verbunden  ist  und  das  an  der  Oberseite  mit 

35 einer  Uberfuhrungszone  (32)  verbunden  ist,  wobei  die  Kammern  des  konischen  Teils  (3)  der  Vorrichtung 
durch  geneigte  Fuhrungsplatten  (11)  in  kleinere  Kammern  (10)  unterteilt  sind,  Mittel  (15)  zum  Zufuhren 
eines  aus  Teilchen  bestehenden  feuchten  Materials  zu  einer  der  Kammern  (6),  die  einen  dampfdurchlas- 
sigen  Boden  haben,  Mittel  (13)  zum  Austragen  des  getrockneten  Materials  aus  einer  der  Kammern  (7), 
die  einen  geschlossenen  Boden  haben,  Mittel  (51)  zum  Zufuhren  uberhitzten  Dampfes  zu  dem  Bereich 

40  unterden  dampfdurchlassigen  Kammerboden  (8)  und  zum  Abfuhren  des  Dampfes  von  der  Uberfuhrungs- 
zone  (32)  und  Mittel  (20)  zum  erneuten  Erhitzen  des  abgefuhrten  Dampfes  und  zum  Zuruckfuhren  des- 
selben  in  den  Bereich  unter  den  dampfdurchlassigen  Kammerboden  (8),  dadurch  gekennzeichnet,  daft 
mindestens  ein  Teil  dergeneigten  Fuhrungsplatten  (11)  in  dem  konischen  Teil  (3)  der  Vorrichtung  mit  Mit- 
teln  (70,  71)  zum  Erhitzen  der  Platten  (11)  versehen  ist. 

45 
2.  Vorrichtung  nach  Anspruch  1,  dadurch  gekennzeichnet,  daft  die  Fuhrungsplatten  (11)  hohl  und  mit  Mit- 

tel  n  zum  Zufuhren  von  Dampf  in  das  Innere  der  Platten  versehen  sind. 

3.  Vorrichtung  nach  Anspruch  1  oder  2,  umfassend  benachbarte  Trocknungskammern  (6),  die  durch  6ff- 
50  nungen  (12)  in  den  Kammerwanden  (5)  in  der  Ubergangszone  zwischen  dem  konischen  Teil  (3)  und  dem 

zylindrischen  Teil  (2)  der  Vorrichtung  miteinander  verbunden  sind,  dadurch  gekennzeichnet,  daft  die 
Oberseiten  der  Fuhrungsplatten  (11)  mit  Fuhrungsmitteln  (76)  versehen  sind. 

4.  Vorrichtung  nach  Anspruch  3,  dadurch  gekennzeichnet,  dali  die  Fuhrungsmittel  (76)  derart  angeordnet 
55  sind,  dali  das  aus  Teilchen  bestehende  Material  auf  der  Oberseite  der  Fuhrungsplatten  (11)  den  Offnun- 

gen  (12)  der  benachbarten  Trockungskammern  auf  der  stromabwartigen  Seite  der  Vorrichtung  zugefuhrt 
wird. 

5.  Vorrichtung  nach  Anspruch  3  oder  4,  dadurch  gekenn-  zeichnet,  dali  die  Fuhrungsmittel  (76)  an  den 
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Oberseiten  der  Fuhrungsplatten  (11)  befestigte  Metallstangen  umfassen. 

Revendications 

1.  Un  appareil  pour  le  sechage  a  I'aide  de  vapeursurchauffee  d'une  matiere  particulaire  humide  presentant 
une  taille  de  particules  non-uniforme,  ledit  appareil  comportant  une  partie  cylindrique  inferieure  (2) 
comprenant  un  certain  nombre  de  chambres  allongees  paralleles  (6,7)  sensiblement  verticales,  disposees 
sous  une  forme  de  couronne,  au  moins  I'une  (7)  des  chambres  presentant  un  fond  ferme  et  les  chambres 
restantes  (6)  presentant  un  fond  (8)  permeable  a  la  vapeur,  les  chambres  adjacentes  (6,7)  etant  intercon- 
nectees  par  des  ouvertures  (62)  menagees  dans  les  parois  de  chambre  (5)  aux  extremites  inferieures  des 
chambres  (6),  et  une  partie  conique  superieure(3)  qui  est  egalement  divisee  en  chambres,  qui  est  reliee 
a  son  extremite  inferieure  aux  chambres  (6)  de  la  partie  cylindrique  (2)  de  I'appareil  et  qui  est  reliee  a  sa 
partie  superieure  a  une  zone  de  transfert  (32),  les  chambres  de  la  partie  conique  (3)  de  I'appareil  etant 
divisees  en  des  chambres  plus  petites  (10)  au  moyen  de  plaques  de  guidage  inclinees  (11),  des  moyens 
(15)  pour  delivrer  la  matiere  particulaire  humide  a  I'une  des  chambres  (6)  presentant  un  fond  permeable 
a  la  vapeur,  des  moyens  (13)  pourfaire  sortir  la  matiere  sechee  de  I'une  des  chambres  (7)  presentant  un 
fond  ferme,  des  moyens  (51)  pour  del  ivrerde  la  vapeursurchauffee  a  la  zone  situee  au-dessous  des  fonds 
de  chambre  (8)  permeables  a  la  vapeur  et  pour  faire  sortir  la  vapeur  de  la  zone  de  transfert  (32),  et  des 
moyens  (20)  pour  rechauffer  la  vapeur  extraite  et  pour  la  faire  circuler  a  nouveau  vers  la  zone  situee  au- 
dessous  des  fonds  de  chambre  (8)  permeables  a  la  vapeur,  caracterise  en  ce  qu'au  moins  une  partie  des 
plaques  de  guidage  inclinees  (11)  dans  la  partie  conique  (3)  de  I'appareil  sont  pourvues  de  moyens  (70,71  ) 
pour  chauffer  les  plaques  (11). 

2.  Un  appareil  selon  la  revendication  1,  caracterise  en  ce  que  les  plaques  de  guidage  (11)  sont  creuses  et 
sont  munies  de  moyens  pour  delivrer  de  la  vapeur  a  I'interieur  des  plaques. 

3.  Un  appareil  selon  la  revendication  1  ou  2,  comportant  des  chambres  de  sechage  adjacentes  (6)  qui  sont 
interconnectees  par  des  ouvertures  (12)  des  parois  de  chambre  (5)  dans  la  zone  de  transition  entre  la 
partie  conique  (3)  et  la  partie  cylindrique  (2)  de  I'appareil,  caracterise  en  ce  que  les  faces  superieures 
des  plaques  de  guidage  (11)  sont  munies  de  moyens  de  guidage  (76). 

4.  Un  appareil  selon  la  revendication  3,  caracterise  en  ce  que  les  moyens  de  guidage  (76)  sont  disposes  de 
telle  maniere  que  la  matiere  particulaire  sur  les  faces  superieures  des  plaques  de  guidage  (11)  est  dirigee 
vers  les  ouvertures  (12)  des  chambres  de  sechage  adjacentes  du  cote  aval  de  I'appareil. 

5.  Un  appareil  selon  la  revendication  3  ou  4,  caracterise  en  ce  que  les  moyens  de  guidage  (76)  comportent 
des  barres  metalliques  fixees  aux  faces  superieures  des  plaques  de  guidage  (11). 
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