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Description 

The  present  invention  relates  to  an  apparatus 
for  filtering  liquids,  especially  for  recovering  fibres 
from  so-called  white  water  produced  in  the  paper 
making  industry. 

A  common  type  of  filtering  apparatuses  for 
filtering  liquids  includes  at  least  one  annular  hollow 
filter  disc  with  side  walls  covered  with  filter  material 
adapted  to  be  at  least  partly  immersed  in  a  body  of 
liquid  to  be  filtered  and  arranged  substantially 
transverse  to  a  horizontal  axis  extending  centrally 
through  the  filter  disc.  There  is  means  for  rotating 
the  annular  hollow  disc  about  said  horizontal  axis. 
Shaft  wall  means  is  connected  to  the  filter  disc  and 
forms  a  circular  cylindrical  chamber,  which  extends 
centrally  through  the  hollow  filter  disc  coaxially  with 
said  axis  and  wich  communicates  with  the  interior 
of  the  hollow  filter  disc.  There  is  means  for  creating 
a  pressure  difference  between  said  body  of  liquid 
to  be  filtered  and  the  interior  of  the  hollow  filter 
disc,  such  that  a  filtrate  of  the  liquid  is  forced 
through  the  filter  material  into  the  hollow  filter  disc 
and  passed  therefrom  into  said  cylindrical  cham- 
ber.  Filtrate  discharge  means  is  provided  for  dis- 
charging  said  filtrate  from  the  cylindrical  chamber, 
and  spray  nozzle  means  is  provided  for  cleaning 
the  filter  material. 

This  type  of  filtering  apparatus  is  of  a  simple 
and  inexpensive  design.  However,  a  drawback  to 
this  apparatus  is  the  poor  purity  obtainable  of  cre- 
ated  filtrate,  when  filtering  fibre  pulp  suspensions, 
which  makes  the  apparatus  unsuitable  for  fibre 
recovery.  As  the  filter  disc  is  rotated  in  a  body  of 
white  water  containing  fibres,  a  relatively  large  flow 
of  cloudy  filtrate  is  passed  through  the  filter  ma- 
terial  just  after  the  latter  has  been  cleaned  by  the 
spray  nozzle  means.  During  the  further  rotation  of 
the  filter  material,  a  mat  of  fibres  is  built  up  on  the 
filter  material.  This  mat  of  fibres  constitutes  in  itself 
a  tight  filter  medium,  with  the  result  that  a  relatively 
small  flow  of  clear  filtrate  is  passed  through  the 
part  of  the  filter  material  which  is  covered  with  such 
a  mat  of  fibres.  However,  said  large  flow  of  cloudy 
filtrate  and  said  small  flow  of  clear  filtrate  are  mixed 
in  the  cylindrical  chamber  resulting  in  a  poor  purity 
of  the  filtrate  leaving  the  filtering  apparatus. 

Another  type  of  filtering  apparatus  known  as 
"vacuum  filtering  apparatus"  includes  filter  discs 
with  circumferentially  spaced  filtrate  chambers, 
which  are  connected  to  axial  filtrate  discharge 
pipes.  During  rotation  of  the  filter  discs,  the  filtrate 
discharge  pipes  are  connected  in  sequence  to  two 
droplegs,  with  the  result  that  the  filtrate  is  divided 
into  a  cloudy  filtrate  and  a  clear  filtrate.  However,  if 
a  great  number  of  filter  discs  is  used,  such  as 
twenty  discs,  the  rotational  speed  of  the  filter  discs 
must  be  low,  in  order  to  prevent  too  much  mixing 

of  the  cloudy  and  clear  filtrates.  This  is  so  because 
cloudy  filtrate  created  in  the  filter  discs  farthest 
from  the  droplegs  takes  some  time  to  flow  through 
the  axial  discharge  pipes  to  the  droplegs.  During 

5  this  time,  the  filter  discs  are  rotated  a  bit  further, 
with  the  result  that  the  cloudy  filtrate  from  said 
discs  farthest  from  the  droplegs  is  mixed  with  clear 
filtrate  from  the  discs  close  to  the  droplegs.  Thus, 
when  using  such  a  vacuum  filtering  apparatus  for 

io  cleaning  white  water  from  fibres,  the  operational 
capacity  of  the  apparatus  is  low  because  of  the 
necessity  to  keep  an  extremely  low  rotational 
speed.  In  addition,  a  vacuum  filtering  apparatus  is 
very  expensive  compared  to  the  type  of  filtering 

75  apparatus  which  is  operated  without  such  droplegs. 
U.S.  Patent  No.  4,123,363  discloses  a  vacuum 

filtering  apparatus,  in  which  the  above-described 
axial  filtrate  discharge  pipes  are  replaced  by  two 
axial  filtrate  discharge  channels,  which  are  formed 

20  by  a  stationary  partition  wall  extending  axially 
through  a  hollow  shaft,  on  which  the  filter  discs  are 
mounted.  The  two  filtrate  discharge  channels  are 
connected  to  two  droplegs,  respectively.  There  is 
also  a  third  axial  channel,  which  communicates  with 

25  the  atmosphere  via  the  upper  parts  of  the  filter 
discs,  whereby  mats  of  fibres  created  on  the  filter 
material  can  be  removed  from  said  upper  parts  of 
the  filter  discs  by  means  of  liquid  jets.  During 
rotation  of  the  filter  discs,  cloudy  filtrate  is  dis- 

30  charged  through  the  first  filtrate  channel  and  clear 
filtrate  is  discharged  through  the  second  filtrate 
channel,  as  seen  in  the  rotational  direction  of  the 
filter  discs.  In  this  manner,  cloudy  and  clear  filtrate 
cannot  be  mixed,  independently  of  the  rotational 

35  speed  of  the  filter  discs. 
A  problem  with  this  known  vacuum  filtering 

apparatus  of  U.S.  4,123,363  is  that  communication 
has  to  be  prevented  between  said  third  channel,  in 
which  atmospheric  pressure  prevails,  and  said  two 

40  filtrate  discharge  channels,  in  which  normally  sub- 
pressures  of  about  4  MWG  (metre  water  gauge) 
prevail,  in  order  to  maintain  the  subpressures  in  the 
latter.  This  requires  air-tight  seals  between  the  sta- 
tionary  partition  wall  and  the  rotating  hollow  shaft. 

45  To  obtain  acceptable  air-tight  seals,  the  clearance 
between  the  partition  wall  and  the  hollow  shaft 
should  not  exceed  0.1  mm.  However,  in  practice  it 
would  be  almost  impossible,  at  least  within  reason- 
able  costs,  to  provide  such  a  small  clearance  along 

50  the  entire  length  of  the  hollow  shaft.  In  ordinary 
vacuum  filter  apparatuses,  the  length  of  the  shaft 
which  carries  the  filter  discs  can  be  up  to  seven 
metres.  Even  if  the  sealing  requirements  could  be 
fulfilled,  the  seals  would  be  worn  down  in  a  short 

55  time  by  clumps  of  small  fibres  jammed  between 
the  partition  wall  and  the  hollow  shaft. 

As  to  the  knowledge  of  the  inventor  of  the 
present  invention,  the  apparatus  according  to  U.S. 
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4,123,363  has  not  been  commercialized,  presum- 
ably  because  of  the  above-related  sealing  problem. 

A  primary  object  of  the  present  invention  is  to 
provide  a  filtering  apparatus,  which  is  well  suited 
for  producing  a  particularly  clear  filtrate,  or  even  a 
so-called  ultra-clear  filtrate,  especially  in  connection 
with  the  recovery  of  fibres  from  white  water. 

A  secondary  object  of  the  present  invention  is 
to  provide  a  simple  and  inexpensive  filtering  ap- 
paratus  for  producing  clear  filtrate. 

These  objects  are  fulfilled  by  means  of  a  filter- 
ing  apparatus  of  the  common  simple  type  de- 
scribed  above,  including  rigid  stationary  partition 
wall  means  extending  axially  in  the  cylindrical 
chamber  and  dividing  the  latter  into  at  least  two 
axial  channels,  which  are  partly  defined  by  said 
shaft  wall  means.  The  apparatus  of  the  invention  is 
characterized  in  that  the  rigid  stationary  wall  means 
is  radially  spaced  from  said  shaft  wall  means  and 
arranged,  such  that  all  of  said  axial  channels  re- 
ceive  various  fractions  of  filtrate,  respectively,  dur- 
ing  operation,  and  the  filtrate  discharge  means  is 
provided  for  discharging  said  fractions  of  filtrate 
separately  from  the  respective  axial  channels,  such 
that  the  pressure  prevailing  in  the  filtrate  of  each 
channel  is  at  least  substantially  as  high  as  at- 
mospheric  pressure. 

Since  all  of  the  axial  channels  are  utilized  for 
receiving  fractions  of  filtrate,  respectively,  and  there 
are  no  substantial  differences  between  the  pres- 
sures  prevailing  in  the  channels,  there  is  no  need 
for  providing  tight  seals  between  the  stationary 
partition  wall  means  and  the  rotating  shaft  wall 
means.  Thus,  the  partition  wall  means  can  be  radi- 
ally  spaced  from  the  shaft  wall  means,  such  that 
the  clearance  between  them  is  of  the  size  of  cen- 
timetres.  This  has  the  positive  consequence  that 
expensive  machining  of  the  radially  inner  surface  of 
the  shaft  wall  means  is  eliminated  and  fine  particles 
in  the  filtrate,  such  as  clumps  of  fibres,  cannot  be 
jammed  between  the  rigid  partition  wall  means  and 
the  rotating  shaft  wall  means. 

Leakage  between  adjacent  axial  channels  can 
be  prevented  by  providing  a  filtrate  discharge 
means  adapted  to  maintain  the  axial  channels  at 
least  partly  filled  with  air. 

As  an  alternative,  a  minor  leakage  of  filtrate 
between  adjacent  axial  channels  may  be  accepted, 
provided  that  the  leakage  takes  place  from  a  purer 
filtrate  fraction  to  a  less  pure  filtrate  fraction,  since 
a  minor  leakage  normally  is  insignificant  in  prac- 
tice.  A  filtrate  leakage  from  a  purer  filtrate  fraction 
to  a  less  pure  filtrate  fraction  means  that  the  flow 
direction  of  the  leakage  always  is  directed  back- 
wards  in  relationship  to  the  direction  of  rotation  of 
the  filter  discs.  To  achieve  this  flow  direction  of  the 
filtrate  leakage,  pressure  control  means  can  be 
provided  to  keep  the  pressure  in  the  purer  filtrate 

fraction  somewhat  higher  than  that  of  the  less  pure 
filtrate  fraction,  where  communication  between  said 
filtrate  fractions  take  place. 

Suitably,  said  pressure  control  means  may  be 
5  constituted  by  overflow  members. 

In  a  preferred  embodiment  of  the  apparatus  of 
the  invention,  the  hollow  disc  is  provided  with  a 
plurality  of  guide  members  extending  between  the 
side  walls  and  positioned  so  as  to  divide  the  inte- 

io  rior  of  the  filter  disc  into  a  number  of  filtrate  cham- 
bers  disposed  in  series  around  the  filter  disc.The 
filtrate  chambers  communicate  with  the  cylindrical 
chamber  via  outlets,  respectively,  formed  by  the 
shaft  wall  means.  The  filter  disc  is  arranged  in  a 

is  container  for  the  liquid  to  be  filtered.  Means  is 
provided  for  controlling  the  volume  of  the  liquid  in 
the  container,  such  that  the  side  walls  are  partly 
above  the  liquid  in  the  container.  The  filtrate  dis- 
charge  means  comprises  means  for  maintaining  a 

20  pool  of  filtrate  in  at  least  one  of  the  axial  channels. 
The  guide  members  are  arranged,  such  that  each 
filtrate  chamber  is  at  least  partly  above  said  pool  of 
filtrate  at  some  point  of  the  revolution  of  the  filter 
disc  at  the  up-moving  part  of  the  filter  disc,  while 

25  the  outlet  of  the  filtrate  chamber  opens  into  said 
pool  of  filtrate. 

Each  filtrate  chamber  functions  as  a  dropleg  at 
the  up-moving  part  of  the  filter  disc,  when  at  least  a 
part  of  the  chamber  is  above  said  pool  of  filtrate, 

30  while  the  outlet  of  the  filtrate  chamber  opens  into 
said  pool.  As  a  result,  a  subpressure  is  created  in 
the  filtrate  chamber,  because  of  the  liquid  lock 
formed  between  the  filtrate  chamber  and  said  pool. 
Thus,  the  pressure  difference  between  the  outside 

35  and  the  inside  of  the  filtrate  chamber  at  said  point 
of  revolution  of  the  filter  disc  is  increased  by  the 
created  subpressure  in  the  chamber,  and  conse- 
quently,  the  flow  of  filtrate  through  the  filter  material 
is  increased.  Also,  a  more  compressed  mat  of 

40  course  particles,  such  as  fibres,  is  formed  on  the 
filter  material,  because  of  said  increased  pressure 
difference,  with  the  result  that  the  fibre  concentra- 
tion  of  the  coarse  fraction  is  increased. 

The  guide  members  are  preferably  arranged, 
45  such  that  each  filtrate  chamber  is  at  least  partly 

above  the  liquid  in  the  container  at  some  point  of 
the  revolution  of  the  filter  disc  at  the  up-moving 
part  of  the  filter  disc,  while  the  outlet  of  the  filtrate 
chamber  opens  into  said  pool  of  filtrate.  This  has 

50  the  unique  advantage  that  filtrate  is  sucked  from 
the  mat  of  fibres  above  the  liquid  in  the  container, 
which  increases  the  fibre  concentration  of  the 
course  fraction.  In  fact,  a  fibre  concentration  of  up 
to  9%  is  possible  to  obtain,  a  result  which  pre- 

ss  viously  has  been  reserved  for  the  conventional 
expensive  type  of  vacuum  filtering  apparatus, 
which  is  equipped  with  straight  droplegs  of  nor- 
mally  seven  metres  height. 
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The  invention  is  explained  below  in  more  detail 
by  way  of  example  with  reference  to  the  accom- 
panying  drawings,  in  which 

Figure  1  is  a  vertical  cross-section  of  an  em- 
bodiment  of  the  filtering  apparatus  of  the  inven- 
tion, 
Figure  2  is  a  sectional  view  taken  along  line  ll-ll 
of  Figure  1  , 
Figure  3  is  a  part  of  a  section  taken  along  line 
Ill-Ill  of  Figure  1, 
Figure  4  is  a  modification  of  the  embodiment 
shown  in  Figure  3, 
Figure  5  is  a  vertical  cross-section  of  another 
embodiment  of  the  filtering  apparatus  of  the 
invention, 
Figure  6  is  a  sectional  view  taken  along  line  VI- 
VI  of  Figure  5, 
Figure  7  is  an  enlarged  detail  of  the  embodi- 
ment  shown  in  Figrue  5, 
Figure  8  is  a  vertical  cross-section  of  preferred 
embodiment  of  the  filtering  apparatus  of  the 
invention, 
Figure  9  is  a  part  of  a  view  from  above  along 
line  IX-IX  of  Figure  8, 
Figure  10  is  a  part  of  a  sectional  view  along  line 
X-X  of  Figure  8, 
Figure  11  is  an  enlarged  detail  of  the  embodi- 
ment  shown  in  Figure  8,  and 
Figure  12  is  a  modification  of  the  embodiment 
shown  in  Figure  1  1  . 
The  filtering  apparatus  shown  in  Figs.  1  to  3 

comprises  a  housing  1  with  an  inlet  member  2  for 
the  liquid  to  be  filtered,  and  an  outlet  member  3  at 
top  of  the  housing  1  for  discharging  filtered  liquid, 
i.e  created  coarse  fraction.  A  pump  4  is  provided  to 
pump  the  liquid  to  be  filtered  into  the  interior  of  the 
housing  1  via  the  inlet  member  2.  In  the  housing  1 
there  are  two  annular  hollow  filter  discs  5  spaced 
from  each  other  and  arranged  transverse  to  a  hori- 
zontal  axis,  which  extends  centrally  through  the 
filter  discs  5.  Each  filter  disc  5  comprises  two 
opposed  side  walls  6,7  having  radially  inner  and 
outer  circular  ends.  The  side  walls  6,7  of  each  filter 
disc  5  are  attached  to  each  other  at  their  outer 
ends  via  a  peripheral  wall  8.  The  walls  6  to  8  are 
made  pervious  by  liquid  and  are  covered  with  a 
suitable  filter  material  9,  such  as  cloth,  felt,  net  or 
thin  perforated  plate. 

The  radially  inner  ends  of  the  filter  discs  5  are 
sealingly  attached  to  circular  cylindrical  wall  por- 
tions  10,  which  form  a  hollow  shaft  11,  the  interior 
of  which  constitutes  a  filtrate  chamber  12  for  re- 
ceiving  a  filtrate.  The  hollow  shaft  1  1  is  journalled 
on  the  housing  1.  A  drive  motor  13  is  engaged  with 
a  gable  wall  14  at  one  end  of  the  hollow  shaft  11 
for  rotating  the  shaft  11.  Opposite  the  gable  wall 
14,  the  hollow  shaft  11  has  an  open  gable  end,  at 
which  one  of  the  cylindrical  wall  portions  10  is 

sealingly  journalled  on  the  housing  1. 
A  stationary  pipe  16  for  cleansing  fluid  extends 

in  the  upper  part  of  the  filtrate  chamber  12  and  is 
journalled  on  the  gable  wall  14.  From  the  pipe  16 

5  two  radial  branch  pipes  17  extends  upwardly  into 
the  two  hollow  discs  5,  respectively.  Each  branch 
pipe  17  is  provided  with  a  number  of  spray  nozzles 
18. 

A  stationary  rigid  partition  wall  19  extends  ax- 
io  ially  in  the  filtrate  chamber  12  and  divides  the  latter 

into  two  axial  filtrate  channels  20  and  21  ,  which  are 
partly  defined  by  the  cylindrical  wall  portions  10. 
The  partition  wall  19  has  the  shape  of  a  trough  with 
two  upper  wall  edges,  which  are  spaced  a  distance 

is  S  from  the  cylindrical  wall  portions  10  and  located 
at  ten  o'clock  and  one  o'clock  positions,  respec- 
tively,  in  relationship  to  the  filter  discs  5,  as  seen  in 
Fig.  1. 

The  axial  filtrate  channel  20  is  partly  defined  by 
20  the  shorter  circumferential  parts  of  the  cylindrical 

wall  portions  10  which  extend  between  the  upper 
wall  edges  of  the  portion  wall  19,  whereas  the  axial 
channel  21  is  partly  defined  by  the  longer  circum- 
ferential  parts  of  the  cylindrical  wall  portions  10 

25  which  extend  between  said  upper  wall  edges. 
A  gable  portion  22  of  the  trough-shaped  parti- 

tion  wall  19  is  journalled  on  the  gable  wall  14  of  the 
hollow  shaft  11,  from  which  the  partition  wall  19 
extends  through  the  open  gable  end  of  the  hollow 

30  shaft  1  1  to  a  filtrate  outlet  23  outside  the  housing  1  . 
The  filtrate  channel  21  communicates  with  a  filtrate 
outlet  24  outside  the  housing  1  .  An  overflow  mem- 
ber  25  is  provided  at  the  outlet  24,  for  maintaining 
a  pool  of  filtrate  in  the  channel  21.  The  overflow 

35  member  25  is  arranged,  such  that  the  surface  level 
of  the  pool  of  filtrate  in  the  channel  21  is  below 
said  upper  wall  edges  of  the  partition  wall  19.  (As 
an  alternative.the  overflow  member  25  may  be 
eliminated.) 

40  Each  side  wall  6,  7  of  each  filter  disc  5  is 
provided  with  a  plurality  of  circumferentially  spaced 
filtrate  guide  members  26  extending  radially  within 
the  hollow  filter  disc  5  from  the  radially  outer  end 
to  the  radially  inner  end  of  the  filter  disc  5,  for 

45  guiding  filtrate  to  the  filtrate  chamber  12.  The  guide 
members  26  has  a  L-shaped  cross-section  to  form 
channels  for  filtrate  (Fig.  3).  As  an  alternative,  each 
filter  disc  5  may  be  provided  with  guide  members 
27  having  a  substantially  U-shaped  cross-section, 

50  to  form  a  channel  for  filtrate  (Fig.  4). 
The  coarse  fraction  outlet  member  3  is  pro- 

vided  with  an  adjustable  overflow  member  28. 
In  operation,  the  hollow  shaft  11  and  the  filter 

discs  5  are  rotated  by  the  drive  motor  13  in  coun- 
55  ter-clockwise  direction,  as  shown  in  Fig.  1.  The 

liquid  to  be  filtered,  such  as  white  water,  is  pumped 
into  the  housing  1  via  the  inlet  member  2  by  the 
pump  4,  so  that  the  interior  of  the  housing  1 

4 
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outside  the  filter  disc  5  is  completely  filled  with 
white  water.  Filtrate  is  forced  through  the  filter 
material  9  of  the  discs  5  into  the  interior  of  the 
discs  5,  while  a  coarse  fraction  of  the  white  water 
containing  up  to  about  3  %  fibres  is  discharged 
through  the  outlet  member  3.  The  overflow  mem- 
ber  28  is  adjusted,  such  that  a  desired  pressure 
difference  between  the  outside  and  the  inside  of 
the  filter  discs  5  is  maintained. 

Mats  of  fibres  are  built  up  on  the  outside  of  the 
filter  material  9  of  the  discs  5  during  rotation  of  the 
discs  5.  These  mats  are  pushed  off  and  disinte- 
grated  into  clumps  of  fibres  by  high  pressure  jets 
of  cleansing  liquid  from  the  spray  nozzles  18  at  the 
top  of  the  filter  discs  5.  The  filtrate  which  passes 
through  the  filter  material  which  has  just  been 
cleansed  constitutes  a  cloudy  fraction  of  the  filtrate, 
i.e.  a  fraction  of  the  filtrate  containing  small  fibres. 
The  cloudy  fraction  is  guided  by  the  guide  mem- 
bers  26  into  the  filtrate  channel  20. 

New  mats  of  fibres  are  quickly  built  up  on  the 
filter  material  during  the  further  rotation  of  the  filter 
discs  5.  Such  a  mat  of  fibres  constitutes  in  itself  a 
filter  medium,  which  prevents  smaller  fibres  from 
passing  into  the  filter  discs  5.  Thus,  during  the 
main  part  of  the  revolution  of  the  filter  discs  5,  a 
clear  fraction  of  the  filtrate  passes  through  the  filter 
material  into  the  filtrate  channel  21.  The  cloudy 
filtrate  discharged  through  the  outlet  23  is  normally 
fed  back  into  the  white  water  to  be  filtered.  The 
clear  filtrate  is  discharged  through  the  outlet  24. 

The  filtering  apparatus  shown  in  Figs.  5  to  7 
comprises  a  container  29  with  an  inlet  30  for  the 
liquid  to  be  filtered  at  one  side  of  the  container  29, 
and  an  outlet  31  for  a  created  coarse  fraction,  at 
the  opposite  side  of  the  container  29.  A  hollow 
shaft  32  with  a  circular  cylindrical  wall  33  extends 
horizontally  in  the  container  29  and  is  journalled  on 
the  latter.  A  drive  motor  34  at  one  end  of  the  shaft 
32  is  arranged  to  rotate  the  shaft  32. 

Three  hollow  annular  filter  discs  35  are  moun- 
ted  vertically  and  spaced  from  each  other  on  the 
shaft  32,  concentrically  with  the  latter.  Each  filter 
disc  35  comprises  twenty-four  guide  members  36, 
a  peripheral  wall  37,  and  two  opposed  liquid  per- 
vious  side  walls  38  covered  with  filter  material.  The 
guide  members  36  extend  from  the  hollow  shaft  32 
backwardly  in  the  rotational  direction  of  the  filter 
discs  35  dividing  the  interior  of  each  filter  disc  35 
into  twenty-four  filtrate  chambers  39  located  in  se- 
ries  around  the  filter  disc  35.  The  chambers  39 
communicate  with  the  interior  of  the  hollow  shaft  32 
via  holes  40,  respectively,  in  the  cylindrical  wall  33. 
Opposite  the  drive  motor  34,  the  hollow  shaft  32 
has  an  open  end,  at  which  the  cylindrical  wall  33  is 
sealingly  journalled  on  the  wall  of  the  container  29. 

A  stationary  pipe  41  for  cleansing  fluid  extends 
above  the  container  29  in  parallel  with  the  hollow 

shaft  32.  From  the  pipe  41  four  radial  branch  pipes 
42  extend  downwardly  along  the  side  walls  38  of 
the  filter  discs  35.  Each  branch  pipe  42  is  provided 
with  a  number  of  spray  nozzles  43. 

5  A  stationary  rigid  partition  wall  44  extends  ax- 
ially  in  the  interior  of  the  hollow  shaft  32  and 
divides  the  latter  into  three  axial  filtrate  channels 
45,46  and  47,  which  are  partly  defined  by  the 
cylindrical  wall  33.  The  partition  wall  44  forms  a 

io  double-trough  with  three  upper  axial  wall  edges, 
each  of  which  is  spaced  a  distance  S  from  the 
cylindrical  wall  33  (Fig.7).  The  upper  wall  edges  of 
the  partition  wall  44  are  located,  such  that  filtrate 
channel  45  receives  cloudy  filtrate  from  upper  fil- 

15  trate  chambers  39,  which  are  between  one  o'clock 
and  ten  o'clock  positions  at  the  filter  discs  35, 
filtrate  channel  46  receives  clear  filtrate  from  lower 
filtrate  chambers  39,  which  are  between  ten  o'clock 
and  three  o'clock  positions  at  the  filter  discs  35, 

20  and  filtrate  channel  47  receives  ultra-clear  filtrate 
from  up-moving  filtrate  chambers  39,  which  are 
between  three  o'clock  and  one  o'clock  positions  at 
the  filter  discs  35,  as  seen  in  Fig.  5.  The  filtrate 
channels  45  and  46  communicate  with  outlets  48 

25  and  49,  respectively,  located  outside  the  container 
1  .  Filtrate  channel  47  communicates  with  an  outlet, 
which  is  not  shown  in  the  drawings. 

In  operation  the  liquid  to  be  filtered  is  supplied 
to  the  container  29  via  the  inlet  30.  The  volume  of 

30  the  body  of  liquid  in  the  container  29  is  controlled 
by  an  adjustable  overflow  member  50  at  the  outlet 
31  and  a  pool  of  filtrate  is  maintained  in  the  filtrate 
channel  46  by  an  overflow  member  51  at  the  outlet 
49,  so  that  a  desired  hydrostatic  pressure  differ- 

35  ence  is  maintained  between  the  body  of  liquid  in 
the  container  29  and  the  pool  of  filtrate  in  the 
filtrate  channel  46.  Coarse  particles  are  entrained 
by  entrainment  members  52  on  the  peripheral  walls 
37  of  the  discs  35  towards  the  overflow  member 

40  50. 
A  created  course  fraction  of  the  liquid  is  dis- 

charged  through  the  outlet  31  via  the  overflow 
member  50.  With  respect  to  the  creation  of  filtrate 
fractions,  the  apparatus  shown  in  Fig.  5  to  7  op- 

45  erates  similarly  to  the  apparatus  described  in  con- 
nection  with  Figs.  1  and  2,  except  that  the  former 
includes  a  third  filtrate  channel  47  for  receiving  an 
ultra-clear  filtrate. 

The  filtering  apparatus  shown  in  Figs.  8  to  11 
50  comprises  a  container  53,  an  inlet  54,  a  hollow 

shaft  with  a  circular  cylindrical  wall  55,  hollow  filter 
discs  56,  twelve  guide  members  57  in  each  filter 
disc  56  dividing  the  interior  of  the  filter  disc  56  into 
twelve  filtrate  chambers  58,  outlets  59  in  the  cylin- 

55  drical  wall  55,  and  a  stationary  partition  wall  60,  all 
the  above  mentioned  components  located  in  like 
manner  to  the  analogous  components  described  in 
connection  with  the  apparatus  shown  in  Figs.  5  to 

5 



9 EP  0  515  502  B1 10 

7.  The  difference  between  the  apparatus  shown  in 
Figs.  8  to  1  1  and  the  apparatus  described-above  in 
connection  with  Figs.  5  to  7  principally  lie  in  the 
design  of  the  filtrate  chambers  58,  the  partition  wall 
60,  and  the  manner  in  which  the  created  coarse 
fraction  is  discharged  from  the  apparatus. 

Each  guide  member  57  is  bent  forwards  in  the 
direction  of  rotation  of  the  filter  discs  56  to  form 
two  straight  wall  portions,  one  radially  inner  wall 
portion  61a  and  one  radially  outer  wall  portion  61b. 
The  outer  wall  portion  61b  is  at  an  angle  to  the 
inner  wall  portion  61a.  (As  an  alternative,  each 
guide  member  57  may  be  steplessly  curved  for- 
wards  in  the  direction  of  rotation).  The  partition  wall 
60  has  three  wall  extensions  61,62  and  63  which 
divide  the  interior  of  the  hollow  shaft  into  three 
filtrate  channels  64,  65  and  66  numbered  in  the 
rotational  direction  of  the  filter  discs.  The  free  ends 
of  the  wall  extensions  62  and  63  are  located  at 
eight  o'clock  and  five  o'clock  positions,  respec- 
tively,  in  relationship  to  the  filter  discs  56,  as  seen 
in  Fig.  8. 

Three  overflow  members  (not  shown)  maintain 
a  pool  of  cloudy  filtrate  fraction  in  channel  64,  a 
pool  of  clear  filtrate  fraction  in  channel  65,  and  a 
pool  of  ultra-clear  filtrate  fraction  in  channel  66. 
Said  pools  of  filtrate  are  kept  at  different  levels, 
such  that  the  head  of  the  filtrate  in  channel  66  is 
higher  than  the  head  of  the  filtrate  in  channel  65, 
and  the  latter  is  higher  than  the  head  of  the  filtrate 
in  channel  64.  Thus,  filtrate  cannot  leak  between 
the  channels  64,  65  and  66  in  the  direction  of 
rotation  of  the  discs  56. 

The  wall  extension  62  is  provided  with  an  end 
portion  67,  which  has  a  length  in  the  circumferen- 
tial  direction  which  is  longer  than  that  of  each  outlet 
59  of  the  filter  discs  56,  for  maintaining  a  distance 
S  between  the  wall  extension  62  and  the  cylindrical 
wall  55  during  rotation  of  the  discs  56  (Fig.  11). 
The  wall  extension  63  is  also  provided  with  such  an 
end  portion. 

As  illustrated  in  Fig.  12,  each  wall  extension  62, 
63  may  alternatively  be  provided  with  a  pair  of  axial 
sealing  members  68,  which  are  yieldable  in  the 
rotational  direction,  for  preventing  too  much  flow  of 
filtrate  between  the  filtrate  channels  64  to  66. 

When  operating  the  apparatus  of  Figs.  8  to  12 
for  filtering  white  water,  a  porous  mat  of  fibres  is 
created  on  the  filter  material  of  a  chamber  58,  as 
the  chamber  58  moves  down  into  the  white  water 
in  the  container  53.  The  mat  becomes  thicker  and 
more  water  impervious  during  the  further  displace- 
ment  of  the  chamber  58  through  the  white  water. 
As  the  chamber  58  is  in  the  two  o'clock  position 
noted  by  the  reference  numeral  A  in  Fig.  8,  the 
chamber  58  has  raised  its  content  of  filtrate  sub- 
stantially  up  above  the  surface  level  of  the  white 
water  in  the  container  53,  while  the  outlet  59  of  the 

chamber  58  opens  into  the  pool  of  filtrate  in  the 
filtrate  channel  66,  so  that  a  subpressure  corre- 
sponding  to  the  head  H  of  the  operating  filtrate 
column  in  the  chamber  58  is  created  in  the  cham- 

5  ber  58.  Said  subpressure  dewaters  the  mat  of 
fibres  located  above  the  white  water  to  the  extent, 
that  the  filter  material  of  the  chamber  58  are  cov- 
ered  with  coherent  cakes  of  fibres. 

Such  cakes  of  fibres  do  not  disintegrate  when 
io  they  are  removed  from  the  chambers  58,  which 

can  give  rise  to  clogging  and  stoppage  of  the 
apparatus.  Therefore,  vertical  chutes  69  are  ar- 
ranged  at  the  sides  of  the  filter  disc  56  at  the 
down-moving  parts  of  the  filter  discs  56  for  receiv- 

15  ing  loosened  cakes.  The  chutes  69  are  united  by  a 
horizontal  screw  conveyor  70  for  conveying  the 
cakes  to  a  common  discharge  pipe  71  . 

Spray  nozzles  72  are  arranged  at  the  radial 
outer  ends  of  the  filter  discs  56  above  the  chutes 

20  69  for  directing  high  pressure  jets  of  water  against 
the  joints  between  the  fibre  cakes  and  the  side 
walls  of  filter  material  for  rolling  off  the  cakes,  so 
that  the  cakes  drop  into  the  chutes  69.  There  are 
also  spray  nozzles  73  for  cleansing  the  filter  ma- 

25  terial  before  the  latter  moves  down  into  the  suspen- 
sion. 

The  desired  surface  level  of  the  suspension  in 
the  container  56  is  maintained  by  controlling  the 
rotational  speed  of  the  filter  discs  56. 

30 
Claims 

1.  An  apparatus  for  filtering  liquids,  such  as  fibre 
pulp  suspensions,  including 

35  at  least  one  annular  hollow  filter  disc 
(5,35,56)  with  side  walls  (6,7,38)  covered  with 
filter  material  (9)  adapted  to  be  at  least  partly 
immersed  in  a  body  of  a  liquid  to  be  filtered 
and  arranged  substantially  transverse  to  a  hori- 

40  zontal  axis  extending  centrally  through  the  filter 
disc, 

means  (13,34)  for  rotating  the  annular  hol- 
low  disc  about  said  horizontal  axis, 

shaft  wall  means  (10,33,55)  connected  to 
45  the  filter  disc  and  forming  a  circular  cylindrical 

chamber  (12),  which  extends  centrally  through 
the  hollow  filter  disc  coaxially  with  said  axis 
and  which  communicates  with  the  interior  of 
the  hollow  filter  disc, 

50  means  (4;50,51)  for  creating  a  pressure 
difference  between  said  body  of  liquid  to  be 
filtered  and  the  interior  of  the  hollow  filter  disc, 
such  that  a  filtrate  of  the  liquid  is  forced 
through  the  filter  material  into  the  hollow  filter 

55  disc  and  passed  therefrom  into  said  cylindrical 
chamber, 

filtrate  discharge  means  (23,24;48,49)  for 
discharging  said  filtrate  from  the  cylindrical 

6 
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chamber, 
spray  nozzle  means  (18,43,72,73)  for 

cleaning  the  filter  material,  and 
rigid  stationary  partition  wall  means 

(19,44,60)  extending  axially  in  the  cylindrical 
chamber  and  dividing  the  latter  into  at  least 
two  axial  channels  (20,21  ;45-47;64-66),  which 
are  partly  defined  by  said  shaft  wall  means, 

characterized  in  that 
the  rigid  stationary  partition  wall  means 

(19,44,60)  is  radially  spaced  from  said  shaft 
wall  means  (10,33,55)  and  arranged,  such  that 
all  of  said  axial  channels  (23,24;48,49)  receive 
various  fractions  of  filtrate,  respectively,  during 
operation,  and 

the  filtrate  discharge  means  (23,24;48,49) 
is  provided  for  discharging  said  fractions  of 
filtrate  separately  from  the  respective  axial 
channels,  such  that  the  pressure  prevailing  in 
the  filtrate  of  each  channel  is  at  least  substan- 
tially  as  high  as  atmospheric  pressure. 

2.  An  apparatus  according  to  claim  1  ,  wherein  the 
filtrate  discharge  means  (23,24;48,49)  is  adapt- 
ed  to  maintain  the  axial  channels  (20,21  ;45- 
47;64-66)  at  least  partly  filled  with  air. 

3.  An  apparatus  according  to  claim  1  or  2, 
wherein  during  operation,  the  second  axial 
channel  (66)  of  two  adjacent  axial  channels 
(65,66),  as  seen  in  the  direction  of  rotation  of 
the  filter  disc  (56),  receives  a  purer  filtrate 
fraction  than  that  of  the  first  axial  channel  (65) 
of  said  two  adjacent  channels,  and  pressure 
control  means  is  provided  to  keep  the  pressure 
in  the  purer  filtrate  fraction  in  said  second 
channel  somewhat  higher  than  the  pressure  in 
the  less  pure  filtrate  fraction  in  said  first  chan- 
nel,  where  communication  between  said  adja- 
cent  channels  take  place. 

4.  An  apparatus  according  to  any  one  of  claims  1 
to  3,  wherein  the  hollow  filter  disc  (5,35,56)  is 
provided  with  a  plurality  of  circumferentially 
spaced  filtrate  guide  members  (26,39,57)  ex- 
tending  within  the  hollow  filter  disc  along  the 
side  walls,  for  guiding  filtrate  to  the  cylindrical 
chamber  (12). 

5.  An  apparatus  according  to  claim  4,  wherein  the 
guide  members  (39,57)  extend  between  the 
side  walls  (38)  and  are  positioned  so  as  to 
divide  the  interior  of  the  filter  disc  (35,56)  into 
a  number  of  filtrate  chambers  (39,57)  disposed 
in  series  around  the  filter  disc,  and  said  filtrate 
chambers  communicate  with  the  cylindrical 
chamber  (12)  via  outlets  (40,59),  respectively, 
formed  by  the  shaft  wall  means  (33,55). 

6.  An  apparatus  according  to  claim  5,  further  in- 
cluding  a  container  (29,53)  for  the  liquid  to  be 
filtered,  the  filter  disc  (35,56)  being  arranged  in 
the  container,  and  means  (50)  for  controlling 

5  the  volume  of  the  liquid  in  the  container  during 
operation,  such  that  the  side  walls  are  partly 
above  the  liquid  in  the  container. 

7.  An  apparatus  according  to  claim  6,  wherein  the 
io  filtrate  discharge  means  comprises  means  for 

maintaining  a  pool  of  filtrate  in  at  least  one  (66) 
of  the  axial  channels,  and  said  guide  members 
(57)  are  arranged,  such  that  each  filtrate  cham- 
ber  (58)  is  at  least  partly  above  said  pool  of 

is  filtrate  at  some  point  of  the  revolution  of  the 
filter  disc  (56)  at  the  up-moving  part  of  the 
filter  disc,  while  the  outlet  (59)  of  the  filtrate 
chamber  opens  into  said  pool  of  filtrate. 

20  8.  An  apparatus  according  to  claim  7,  wherein 
said  guide  members  (57)  are  arranged,  such 
that  each  filtrate  chamber  (58)  is  at  least  partly 
above  the  liquid  in  the  container  (53)  at  some 
point  of  the  revolution  of  the  filter  disc  at  the 

25  up-moving  part  of  the  filter  disc  (56),  while  the 
outlet  (59)  of  the  filtrate  chamber  opens  into 
said  pool  of  filtrate. 

Patentanspruche 
30 

1.  Einrichtung  zum  Filtrieren  von  Flussigkeiten, 
beispielsweise  Faserpulpe-Suspensionen,  mit 

wenigstens  einer  ringformigen,  hohlen  Fil- 
terscheibe  (5,  35,  56),  die  mit  Filtermaterial  (9) 

35  bedeckte  Seitenwande  (6,  7,  38)  aufweist  und 
ausgebildet  ist,  zumindest  teilweise  in  eine 
Menge  zu  filternder  Flussigkeit  eingetaucht  zu 
werden,  und  im  wesentlichen  quer  zu  einer 
zentral  durch  die  Filterscheibe  verlaufenden 

40  Horizontalachse  angeordnet  ist, 
Organen  (13,  34)  zum  Drehen  der  ringfor- 

migen  hohlen  Scheibe  urn  die  Horizontalachse, 
einem  mit  der  Filterscheibe  verbundenen 

Achsrohr  (10,  33,  55),  das  eine  kreiszylindri- 
45  sche  Kammer  (12)  bildet,  die  zentral  und  koa- 

xial  zur  Horizontalachse  durch  die  hohle  Filter- 
scheibe  verlauft  und  mit  dem  Inneren  der  hoh- 
len  Filterscheibe  in  Verbindung  steht,  einer 
Vorrichtung  (4;  50,  51)  zum  Erzeugen  einer 

50  Druckdifferenz  zwischen  der  Menge  zu  filtern- 
der  Flussigkeit  und  dem  Inneren  der  hohlen 
Filterscheibe,  dergestalt  dal3  ein  Filtrat  der 
Flussigkeit  durch  das  Filtermaterial  hindurch  in 
die  hohle  Filterscheibe  gedruckt  und  von  dort 

55  in  die  zylindrische  Kammer  geleitet  wird, 
einer  Filtratabfuhrvorrichtung  (23,  24;  48, 

49)  zum  Abfuhren  des  Filtrats  aus  der  zylindri- 
schen  Kammer, 
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Spruhdusen  (18,  43,  72,  73)  zum  Reinigen 
des  Filtermaterials,  und 

einer  starren  ortsfesten  Trennwand  (19,  44, 
60),  die  in  Axialrichtung  in  der  zylindrischen 
Kammer  verlauft  und  letztere  in  wenigstens 
zwei  Axialkanale  (20,  21;  45-47;  64-66)  unter- 
teilt,  die  zum  Teil  durch  das  Achsrohr  gebildet 
sind, 

dadurch  gekennzeichnet,  dal3 
die  starre  ortsfeste  Trennwand  (19,  44,  60) 

in  Radialrichtung  vom  Achsrohr  (10,  33,  55) 
beabstandet  und  so  ausgebildet  ist,  dal3  im 
Betrieb  alle  Axialkanale  (20,  21;  45-47;  64-66) 
jeweils  verschiedene  Filtratfraktionen  empfan- 
gen,  und 

die  Filtratabfuhrvorrichtung  (23,  24;  48,  49) 
ausgebildet  ist,  die  Filtratfraktionen  jeweils  ge- 
trennt  aus  den  Axialkanalen  abzufuhren,  derge- 
stalt  dal3  der  im  Filtrat  jedes  Kanals  herrschen- 
de  Druck  zumindest  im  wesentlichen  so  hoch 
wie  der  Atmospharendruck  ist. 

2.  Einrichtung  nach  Anspruch  1,  bei  der  die  Fil- 
tratabfuhrvorrichtung  (23,  24;  48,  49)  ausgebil- 
det  ist,  die  Axialkanale  (20,  21;  45-47;  64-66) 
wenigstens  teilweise  mit  Luft  gefullt  zu  halten. 

3.  Einrichtung  nach  Anspruch  1  oder  2,  wobei  im 
Betrieb  der  zweite  (66)  von  zwei  benachbarten 
Axialkanalen  (65,  66)  in  Drehrichtung  der  Filter- 
scheibe  (56)  gesehen  eine  reinere  Filtratfrak- 
tion  empfangt  als  der  erste  (65)  der  beiden 
benachbarten  Axialkanale  (65,  66),  und  wobei 
eine  Drucksteuereinrichtung  vorhanden  ist,  urn 
dort,  wo  eine  Verbindung  zwischen  den  be- 
nachbarten  Kanalen  besteht,  den  Druck  in  der 
im  zweiten  Kanal  befindlichen  reineren  Filtrat- 
fraktion  etwas  hoher  zu  halten  als  den  Druck  in 
der  im  ersten  Kanal  befindlichen,  weniger  rei- 
nen  Filtratfraktion. 

4.  Einrichtung  nach  einem  der  Anspruche  1  bis  3, 
bei  der  die  hohle  Filterscheibe  (5,  35,  56)  mit 
einer  Mehrzahl  von  in  Umfangsrichtung  beab- 
standeten  Filtratleitelementen  (26,  39,  57)  ver- 
sehen  ist,  die  sich  innerhalb  der  hohlen  Filter- 
scheibe  entlang  der  Seitenwande  erstrecken, 
urn  Filtrat  zur  zylindrischen  Kammer  (12)  zu 
leiten. 

5.  Einrichtung  nach  Anspruch  4,  bei  der  die  Leit- 
elemente  (39,  57)  zwischen  den  Seitenwanden 
(38)  verlaufen  und  so  angeordnet  sind,  dal3  sie 
das  Innere  der  Filterscheibe  (35,  56)  in  eine 
Anzahl  von  Filtratkammern  (39,  58)  unterteilen, 
die  hintereinander  urn  die  Filterscheibe  herum 
angeordnet  sind  und  uber  zugehorige,  vom 
Achsrohr  (33,  55)  gebildete  Auslasse  (40,  59) 

mit  der  zylindrischen  Kammer  (12)  in  Verbin- 
dung  stehen. 

6.  Einrichtung  nach  Anspruch  5,  ferner  mit  einem 
5  Behalter  (29,  53)  fur  die  zu  filternde  Flussig- 

keit,  in  dem  die  Filterscheibe  (35,  56)  angeord- 
net  ist,  und  mit  einer  Einrichtung  (50)  zum 
Steuern  des  Flussigkeitsvolumens  im  Behalter 
wahrend  des  Betriebs  in  der  Weise,  dal3  die 

io  Seitenwande  sich  teilweise  uber  der  im  Behal- 
ter  vorhandenen  Flussigkeit  befinden. 

7.  Einrichtung  nach  Anspruch  6,  bei  der  die  Fil- 
tratabfuhrvorrichtung  eine  Vorrichtung  zur  Auf- 

15  rechterhaltung  eines  Filtratvorrats  in  wenig- 
stens  einem  (66)  der  Axialkanale  aufweist  und 
die  Leitelemente  (57)  so  angeordnet  sind,  dal3 
jede  Filtratkammer  (58)  sich  an  einem  Punkt 
der  Drehung  der  Filterscheibe  (56)  im  aufstei- 

20  genden  Teil  der  Filterscheibe  wenigstens  teil- 
weise  oberhalb  des  Filtratvorrats  befindet,  wah- 
rend  der  AuslaB  (59)  der  Filtratkammer  sich 
zum  Filtratvorrat  hin  offnet. 

25  8.  Einrichtung  nach  Anspruch  7,  bei  der  die  Leit- 
elemente  (57)  so  angeordnet  sind,  dal3  jede 
Filtratkammer  (58)  sich  an  einem  Punkt  der 
Drehung  der  Filterscheibe  (56)  im  aufsteigen- 
den  Teil  der  Filterscheibe  wenigstens  teilweise 

30  oberhalb  der  im  Behalter  (53)  stehenden  Flus- 
sigkeit  befindet,  wahrend  der  AuslaB  (59)  der 
Filtratkammer  sich  zum  Filtratvorrat  hin  offnet. 

Revendicatlons 
35 

1.  Appareil  de  filtrage  de  liquides,  tels  que  des 
suspensions  de  pulpe  de  fibre,  comprenant  : 

au  moins  un  disque  annulaire  et  creux  (5, 
35,  36)  pourvu  de  parois  laterales  (6,  7,  38) 

40  recouvertes  de  matiere  filtrante  (9)  congu  pour 
etre  au  moins  en  partie  immerge  dans  du 
liquide  devant  etre  filtre  et  dispose  sensible- 
ment  de  fagon  transversale  par  rapport  a  un 
axe  horizontal  s'etendant  de  fagon  centrale  a 

45  travers  le  disque  de  filtre, 
un  moyen  (13,  34)  pour  faire  tourner  le 

disque  annulaire  et  creux  autour  dudit  axe  hori- 
zontal, 

un  moyen  formant  paroi  d'arbre  (10,  33, 
50  55)  relie  au  disque  filtrant  et  formant  une 

chambre  cylindrique  et  circulaire  (12),  qui 
s'etend  de  fagon  centrale  a  travers  le  disque 
filtrant  creux  coaxiallement  avec  ledit  axe  et 
qui  communique  avec  I'interieur  du  disque  fil- 

55  trant  creux, 
un  moyen  (4,  50,  51)  pour  creer  une  diffe- 

rence  de  pression  entre  ledit  liquide  devant 
etre  filtre  et  I'interieur  du  disque  filtrant  creux, 

8 
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de  telle  fagon  qu'un  filtrat  du  liquide  est  oblige 
de  traverser  la  matiere  filtrante  qui  se  trouve 
dans  le  disque  filtrant  creux  et  passe  de  celui- 
ci  dans  ladite  chambre  cylindrique, 

un  moyen  de  decharge  de  filtrat  (23,  24, 
48,  49)  pour  decharger  ledit  filtrat  de  la  cham- 
bre  cylindrique, 

un  moyen  de  buse  de  pulverisation  (18, 
43,  72,  73)  pour  nettoyer  la  matiere  filtrante,  et 

un  moyen  formant  paroi  rigide  et  fixe  de 
separation  (19,  44,  60)  qui  s'etend  suivant  I'axe 
dans  la  chambre  cylindrique  et  divise  cette 
derniere  en  au  moins  deux  canaux  axiaux  (20, 
21,  45,  47,  64,  66)  qui  sont  en  partie  definis 
par  lesdits  moyens  formant  paroi  d'arbre, 

caracterise  en  ce  que 
le  moyen  formant  paroi  rigide  et  fixe  de 

separation  (19,  44,  60)  est  radialement  ecarte 
dudit  moyen  formant  paroi  d'arbre  (10,  33,  55) 
et  est  dispose  de  telle  fagon  que  tous  les 
canaux  axiaux  (23,  24,  48,  49)  regoivent  res- 
pectivement  diverses  fractions  de  filtrat  pen- 
dant  I'operation,  et  le  moyen  de  decharge  de 
filtrat  (22,  24,  48,  49)  est  present  pour  dechar- 
ger  separement  lesdites  fractions  de  filtrat  des 
canaux  axiaux  correspondants,  de  telle  fagon 
que  la  pression  dominante  dans  le  filtrat  de 
chaque  canal  est  au  moins  sensiblement  aussi 
elevee  que  la  pression  atmospherique. 

2.  Appareil  selon  la  revendication  1,  dans  lequel 
le  moyen  de  decharge  de  filtrat  (23,  24,  48,  49) 
est  congu  pour  maintenir  les  canaux  axiaux 
(20,  21,  45,  47,  64,  66)  au  moins  remplis  d'air 
en  partie. 

3.  Appareil  selon  la  revendication  1  ou  2,  dans 
lequel  pendant  I'operation,  le  second  canal 
axial  (66)  des  deux  canaux  axiaux  adjacents 
(65,  66),  comme  on  le  voit  dans  le  sens  de  la 
rotation  du  disque  filtrant  (56),  regoit  une  frac- 
tion  de  filtrat  plus  pure  que  celle  que  regoit  le 
premier  canal  axial  (65)  desdits  deux  canaux 
adjacents,  et  le  moyen  de  controle  de  pression 
est  present  pour  maintenir  la  pression  dans  la 
fraction  de  filtrat  plus  pure  qui  se  trouve  dans 
ledit  second  canal  quelque  peu  plus  elevee 
que  la  pression  dans  la  fraction  de  filtrat  moins 
pure  qui  se  trouve  dans  ledit  premier  canal,  ou 
se  produit  la  communication  entre  lesdits  ca- 
naux  adjacents. 

4.  Appareil  selon  I'une  quelconque  des  revendi- 
cations  1  a  3,  dans  lequel  le  disque  filtrant 
creux  (5,  35,  56)  est  pourvu  d'une  pluralite 
d'elements  de  guidage  de  filtrat  circonferentiel- 
lement  espaces  (26,  39,  57)  qui  s'etendent  a 
I'interieur  du  disque  filtrant  creux  le  long  des 

parois  laterales,  pour  guider  le  filtrat  vers  la 
chambre  cylindrique  (12). 

5.  Appareil  selon  la  revendication  4,  dans  lequel 
5  les  elements  de  guidage  (39,  57)  s'etendent 

entre  les  parois  laterales  (38)  et  sont  position- 
nes  de  maniere  a  diviser  I'interieur  du  disque 
filtrant  (35,  56)  en  un  certain  nombre  de  cham- 
bres  de  filtrat  (39,  57)  disposees  en  serie  au- 

io  tour  du  disque  filtrant,  et  lesdites  chambres  de 
filtrat  communiquent  respectivement  avec  la 
chambre  cylindrique  (12)  par  I'intermediaire 
d'orifices  de  sortie  (40,  59)  formes  par  les 
moyens  formant  paroi  d'arbre  (33,  55). 

15 
6.  Appareil  selon  la  revendication  5,  comprenant 

en  outre  un  recipient  (39,  53)  destine  au  liqui- 
de  devant  etre  filtre,  le  disque  filtrant  (35,  56) 
etant  dispose  dans  le  recipient,  et  un  moyen 

20  (50)  pour  controler  le  volume  de  liquide  dans 
le  recipient  pendant  I'operation,  de  telle  fagon 
que  les  parois  laterales  se  trouvent  partielle- 
ment  au-dessus  du  niveau  du  liquide  dans  le 
recipient. 

25 
7.  Dispositif  selon  la  revendication  6,  dans  lequel 

le  moyen  de  decharge  de  filtrat  comprend  un 
moyen  pour  maintenir  un  bassin  de  filtrat  dans 
au  moins  I'un  (66)  des  canaux  axiaux,  et  les- 

30  dits  elements  de  guidage  (57)  sont  disposes, 
de  telle  fagon  que  chaque  chambre  de  filtrat 
(58)  est  au  moins  partiellement  au-dessus  du- 
dit  bassin  de  filtrat  en  un  point  quelconque  de 
la  circonference  du  disque  filtrant  (56)  au  ni- 

35  veau  de  la  partie  du  disque  filtrant  qui  se 
deplace  vers  le  haut,  tandis  que  I'orifice  de 
sortie  (59)  de  la  chambre  de  filtrat  s'ouvre 
dans  ledit  bassin  de  filtrat. 

40  8.  Appareil  selon  la  revendication  7,  dans  lequel 
lesdits  elements  de  guidage  (57)  sont  disposes 
de  telle  fagon  que  chaque  chambre  de  filtrat 
(58)  est  au  moins  partiellement  au-dessus  du 
niveau  du  liquide  qui  se  trouve  dans  le  reci- 

45  pient  (53)  a  un  point  quelconque  de  la  circon- 
ference  du  disque  filtrant,  au  niveau  de  la 
partie  qui  se  deplace  vers  le  haut  du  disque 
filtrant  (56),  tandis  que  I'orifice  de  sortie  (59) 
de  la  chambre  de  filtrat  s'ouvre  dans  ledit 

50  bassin  de  filtrat. 

55 
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