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©  Method  and  apparatus  for  improving  the  operation  of  a  disc  filter. 

face  by  itself  due  to  the  force  of  gravitation.  This 
results  in  unnecessary  dilution  of  the  pulp. 

In  order  to  avoid  the  above  mentioned  drawback 
a  method  and  an  apparatus  (11,  12,  13,  14)  have 
been  developed  with  which  the  detaching  liquid  jet 
sprayed  from  a  nozzle  (7)  is  made  intermittent  so  as 
not  to  add  unnecessary  liquid  to  the  pulp.  This 
increases  the  consistency  of  the  pulp  discharged 
from  the  thickener  at  least  by  2  %  which  is  a 
remarkable  advantage  both  for  the  operation  of  the 
thickener  itself  and  also  for  the  operations  subse- 
quent  to  the  thickening. 

©  The  present  invention  relates  to  a  method  and 
an  apparatus  for  improving  the  operation  of  a  disc 

CM  filter.  In  particular  the  invention  relates  to  increasing 
^ the   discharge  consistency  of  fiber  suspensions  treat- 
p^ed  with  disc  filters  in  the  paper  and  pulp  industry. 
t—  As  is  known  the  consistency  of  a  fiber  suspen- 
Osion  can  be  raised  with  disc  filters  to  approx.  16  % 
^■measured  on  a  filter  disc.  However,  when  a  cake  of 
CO  pulp  is  detached  from  the  filter  surface  the  detaching 
^   water  jet  reduces  the  consistency  to  approx.  12  % 
©measured  in  tne  PulP  discharged  from  the  thickener. 

In  all  prior  art  devices  the  detaching  liquid  jet  is 
[J]  continuous  and  liquid  is  sprayed  onto  the  filter  sur- 

face  even  though  the  pulp  cake  already  has  been 
detached  or  would  be  detached  from  the  filter  sur- 
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Method  and  apparatus  for  improving  the  operation  of  a  disc  filter 

The  present  invention  relates  to  a  method  and 
an  apparatus  for  improving  the  operation  of  a  disc 
filter.  In  particular  the  invention  relates  to  increasing 
the  discharge  consistency  of  fiber  suspensions 
treated  with  disc  filters  in  the  paper  and  pulp 
industry. 

Disc  filters  have  been  known  and  used  for 
decades  for  example  in  the  wood  processing  in- 
dustry.  For  instance  the  disc  filters  disclosed  in 
British  patent  specification  no.  1,146,197  and  in 
U.S.  patent  specification  no.  3,193,105  are  typical 
examples  of  this.  Even  the  constructions  of  the 
filters  have  during  the  years  become  nearly  con- 
stant.  Only  the  development  in  materials  of  disc 
filters  has  brought  something  new  in  the  field.  Thus 
already  in  the  earliest  disc  filters,  a  jet  of  water  or 
corresponding  liquid  was  used  to  detach  the  cake 
of  pulp  from  the  surface  of  the  filter  sector.  For  a 
layman  this  may  seem  illogical  as  the  consistency 
of  the  pulp  cake  is  of  course  reduced  when  liquid 
is  added  in  it.  There  have  been  attempts  to  detach 
the  cake  with  air  but  it  has  proved  to  be  more 
expensive  than  the  use  of  water  and  the  dilution  of 
the  pulp  caused  by  the  use  of  water.  Thus  the 
users  of  disc  filters  have  been  compelled  to  accept 
the  fact  that  even  though  the  consistency  of  the 
pulp  cake  can  be  raised  to  15  -  16  %  on  the 
surface  of  the  filter  sector,  the  consistency  of  the 
cake  is  after  detaching,  e.g.  measured  at  the  dis- 
charge  screw,  only  11  -  12%. 

When  studying  modem  disc  filters  it  has  been 
discovered  that  the  pulp  cake  is  quickly  detached 
by  itself,  in  other  words  merely  due  to  the  force  of 
gravity,  if  the  upper  comer  of  the  cake  has  been 
detached  from  the  filter  sector.  However,  all  the 
disc  filters  available  are  so  constructed  that  the  jet 
of  liquid  detaching  the  pulp  cake  from  the  disc  all 
the  time  sprays  liquid  onto  the  filter  surface.  Most 
of  this  liquid  of  course  passes  through  the  filter 
surface  but  part  of  it  is  immediately  and  quite 
unnecessarly  absorbed  by  the  pulp  cake  the  con- 
sistency  of  which  is  thus  reduced.  As  mentioned 
before  the  consistency  of  the  pulp  cake  then  re- 
duces  by  several  per  cents  which  is  unnecessary 
and  detrimental  for  further  treatment  of  the  pulp. 
Also,  even  though  the  detaching  liquid  jet  passes 
through  the  filter  surface  when  the  pulp  cake  is  no 
longer  attached  at  that  point  to  the  filter  surface,  a 
major  part  of  the  liquid  runs  back  through  the  filter 
surface  as  there  is  no  suction  inside  the  filter 
sector  to  remove  the  liquid  to  the  filtrate. 

The  object  of  the  present  invention  is  therefore 
to  provide  a  method  and  an  apparatus  to  increase 
the  consistency  of  the  pulp  cake  discharged  from 
the  filter  compared  with  that  achieved  by  conven- 

tional  means. 
If  it  were  somehow  possible  to  regulate  the 

volume  of  the  detaching  liquid  jet,  savings  could  be 
achieved  in  the  cost  of  pumping  of  the  detaching 

5  liquid  and  the  consistency  of  the  pulp  could  be 
maitained  closer  to  the  maximum  consistency 
reached  by  the  filter  itself. 

Performed  tests  have  shown  that  it  is  possible 
to  use  the  detaching  liquid  jet  intermittently  so  as 

io  to  apply  it  only  about  for  one  third  of  the  time. 
Then  the  amount  of  the  liquid  to  be  injected  re- 
duces  to  a  third  and  it  can  be  estimated  that  the 
volume  of  the  liquid  absorbed  by  the  pulp  cake 
reduces  to  a  half  of  the  volume  absorbed  with 

75  conventional  injection  method.  Thus  if  the  consis- 
tency  in  the  detaching  stage  reduced  by  conven- 
tional  methods  by  4  per  cent  units,  the  reduction  of 
the  consistency  with  the  method  and  the  apparatus 
of  the  present  invention  is  only  approximately  2  per 

20  cent  units. 
The  method  of  improving  the  operation  of  a 

disc  filter  according  to  the  present  invention  is 
characterized  in  that  the  spraying  time  of  the  de- 
taching  pressure  medium  jet  is  intermittent  where- 

25  by  the  consistency  of  the  pulp  discharged  from  the 
disc  filter  is  remarkably  raised. 

The  apparatus  for  improving  the  operation  of  a 
disc  filter  according  to  the  present  invention  is 
characterized  in  that  means  for  making  the  pres- 

30  sure  medium  jet  intermittent  is  disposed  in  the 
pressure  medium  pipe  line  supplying  the  nozzle 
which  sprays  the  detaching  liquid  or  in  connection 
with  the  nozzle  itself. 

The  method  and  the  apparatus  according  to 
35  the  present  invention  is  described,  by  way  of  ex- 

ample,  in  a  more  detailed  way  with  reference  to  the 
accompanying  drawings  in  which:- 

Figure  1  illustrates  a  disc  filter  which  is  for 
the  most  part  conventional  and  in  which  the  mett> 

40  od  and  the  apparatus  of  the  present  invention  is 
applied;  and 

Figure  2  illustrates  a  valve  arrangement  of  a 
preferred  embodiment  of  the  invention. 

45  The  apparatus  according  to  the  invention  illus- 
trated  in  Figs.  1  and  2  is  a  part  of  a  conventional 
disc  filter  1  ,  which  as  such  comprises  several  adja- 
cent  filter  discs  3  disposed  coaxially  on  a  same 
shaft  2.  In  the  case  illustrated  in  the  Fig.  1,  the  filter 

so  discs  3  consist  of  sixteen  filter  sectors  4.  Each  filter 
sector  4  has  a  hollow  inner  part  which  is  provided 
with  underpressure  for  suction  of  water  from  the 
fibre  -suspension  in  a  basin  5  into  the  filter  sector  4. 
The  basin  5  is  formed  by  the  lower  portion  of  the 
filter  1  and  is  devided  with  partition  walls  in  com- 



EP  0  334  312  A2 

intermittent  which  device  opens  when  the  pressure 
in  the  pipe  line  supplying  detaching  medium  to  the 
nozzle  increases  and  and  closes  when  the  pressure 
in  the  pipe  line  drops  below  a  predetermined  read- 

5  ing.  In  connection  with  an  apparatus  of  this  kind,  for 
example  a  valve  device  21  illustrated  in  Fig.  2  can 
be  used,  which  valve  device  comprises  a  cylin- 
drical  housing  22  which  has  apertures  and  is  se- 
cured  to  the  end  of  the  disc  filter  shaft  2  or  is 

w  otherwise  driven  by  said  shaft  and  rotates  in  a 
compartment  23.  The  detaching  liquid  is  brought  to 
the  compartment  23  via  a  connection  24  and  is 
removed  from  the  valve  device  21  via  a  connection 
25.  The  inner  surface  of  the  compartment  23  is 

75  sealed  around  the  connection  25  in  relation  to  the 
housing  22  so  as  to  let  detaching  medium  flow  to 
the  connection  25  only  when  any  of  the  apertures 
of  the  housing  is  at  the  connection  25.  The  number 
of  the  apertures  22  of  the  housing  is  the  same  as 

20  the  number  of  the  filter  disc  sectors  4.  The  timing 
and  the  spacing  of  the  apertures  is  chosen  to  make 
the  detaching  liquid  jet  discharging  from  the  hous- 
ing  22,  which  otherwise  is  sealed  to  the  compart- 
ment  23,  via  an  aperture  and  the  connection  25 

25  begin  exactly  at  the  right  time  and  lasts  long 
enough  to  detach  the  pulp  cake.  Said  valve  device 
21  can  of  course  be  used  without  the  pressure- 
operated  nozzle  with  an  ordinary  inexpensive  hole 
nozzle. 

30  Also  ending  the  spraying  period  can  be  re- 
alized  either  directly  mechanically  (Fig.  2),  with 
electrical  means  or  with  a  conventional  timer  (Fig. 
1),  in  which  an  experimentally  determined  spraying 
period  has  been  set  and  which  is  in  most  electrical 

35  devices  easy  to  adjust,  contrary  to  the  mechanical 
alternative  illustrated  in  Fig.  2. 

Further,  it  is  possible  that  each  filter  disc  is 
provided  with  a  control  valve  1  1  of  its  own,  where- 
by  pumping  of  pressure  medium  can  be  carried 

40  out  with  a  smaller  pump  when  it  is  possible  to 
phase  the  spraying  periods.  Also,  the  filter  discs 
can  be  arranged  in  groups,  each  group  having  a 
guide  valve  of  its  own;  or  all  the  nozzles  of  the 
whole  disc  filter  can  be  controlled  with  one  valve. 

45  The  most  advantageous  alternative  has  been 
proved  to  be  arranging  the  filter  discs  in  groups 
and  controlling  the  operation  of  the  nozzles  of  a 
few  discs  with  one  valve  whereby  only  a  few  valves 
are  needed  and  the  operation  of  the  nozzles  of 

50  different  disc  groups  can  still  be  phased  relative  to 
each  other  and  the  flow  volume  of  the  detaching 
medium  pump  maintained  almost  constant  all  the 
time. 

As  the  above  description  discloses,  a  new  type 
55  of  an  arrangement  for  detaching  a  pulp  cake  from 

the  sectors  of  a  disc  filter  has  been  developed,  with 
which  arrangement  the  consistency  of  the  pulp 
cake  can  be  raised  by  a  few  per  cents  compared 

partments,  one  for  each  filter  disc,  and  in  portions 
between  the  compartments  via  which  the  pulp  cake 
detached  from  the  disc  is  transferred  further.  When 
the  puip  flows  towards  the  filter  sector  4  fibers  are 
gathered  onto  the  surface  of  the  sector  and  during 
movement  of  the  sector  in  the  basin  a  cake  of  pulp 
is  deposited  on  the  surface  of  the  filter  sector. 
When  each  filter  sector  4  rises  up  in  its  turn  from 
the  liquid  the  pulp  cake  is  firmly  attached  to  the 
surface  of  the  sector  from  which  it  is  detached  by 
detaching  pressure  medium,  in  most  cases  water, 
from  one  or  several  nozzles  7  to  the  boundary 
surface  of  the  sector  and  the  pulp  cake.  Then  the 
pulp  cake  is  detached  from  the  surface  of  the 
sector  and  drops  off  along  a  gutter  8  between  the 
compartment  walls  between  the  discs  3  and  furter 
onto  a  transport  screw  9. 

As  already  has  been  stated  it  is  not  necessary 
to  spray  the  pressure  medium,  which  in  fact  can  be 
for  example  air,  continuously  to  the  surface  of  the 
sector,  even  shorter  periods  would  be  sufficient. 
For  this  purpose  a  valve  1  1  is  provided  in  the  pipe 
10  supplying  pressure  medium  to  the  nozzle  (7)  or 
in  connection  with  the  nozzle  itself  with  which  the 
spraying  of  pressure  medium  is  regulated  depend- 
ing  on  the  mutual  position  of  the  nozzle/nozzles  7 
and  the  sector  4.  Spraying  is  preferably  started 
when  the  nozzle  7  is  in  front  of  the  front  edge  of 
the  sector  4  whereby  the  jet  of  pressure  medium 
discharged  from  the  nozzle  hits  the  boundary  sur- 
face  of  the  pulp  cake  and  the  sector  just  at  the 
edge  of  the  pulp  cake.  The  spraying  is  continued 
until  the  puip  cake  begins  to  be  detached  by  itself 
due  to  the  force  of  gravity.  Tests  have  confirmed 
that  this  period  corresponds  to  20  to  70  %,  prefer- 
ably  approximately  30  %,  of  the  width  of  a  sector. 

There  are  a  large  number  of  devices  for  carry- 
ing  out  the  operation  described  above.  First  of  all, 
the  impulse  for  initiating  the  spraying  can  be  pro- 
duced  either  mechanically  or  with  electricity.  A 
lever  or  a  corresponding  means  can  be  provided  in 
the  discs  which  with  a  micro  switch  guides  the 
valve  regulating  the  supply  of  pressure  medium. 
The  impulse  can  also  be  given  with  a  cam  device 
arranged  on  the  shaft  of  the  filter.  Further,  as 
illustrated  in  Fig.  1,  it  is  possible  to  provide  an 
electromagnetic  or  capacitive  sensor  12  instead  of 
the  lever  mentioned  above,  in  which  case  the  sen- 
sor  receives  an  impulse  from  a  pin  13  arranged  in 
the  filter  disc  which  impulse  guides  the  magnetic 
valve  1  1  according  to  the  change  in  the  elec- 
tromagnetic  field.  The  system  is  further  provided 
with  a  guiding  unit  14,  i.e.  a  timer  for  controlling  the 
period  the  valve  11  is  open.  Many  other  types  of 
sensors,  for  example  thermistores,  can  also  be 
used. 

it  is  also  possible  that  the  nozzle  itself  is  em- 
ployed  as  the  immediate  device  to  makejhe  jet 
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with  prior  art  methods.  However,  only  a  few  alter- 
native  embodiments  have  been  discussed  above, 
by  way  of  example,  as  it  is  not  necessary  to  cover 
all  the  alternative  embodiments  here;  the  examples 
given  here  already  clearly  reveal  the  broad  scope 
of  protection  the  invention  has,  the  scope  of  protec- 
tion  being  determined  by  the  appended  patent 
claims,  only. 

8.  An  apparatus  according  to  claim  6,  char- 
acterized  in  that  the  means  (21)  for  making  the 
pressure  medium  jet  intermittent  comprises  a  rotat- 
ing  cylindrical  housing  (22)  having  apertures  in  its 
periphery  and  being  driven  by  the  shaft  (2)  of  the 
disc  filter  and  sealed  inside  a  surrounding  chamber 
(23)  which  chamber  is  provided  with  connections 
(24)  and  (25)  for  the  supplied  detaching  pressure 
medium  and  for  the  discharged  detaching  pressure 
medium. 

9.  An  apparatus  according  to  claim  6,  char- 
acterized  in  that  the  means  (21)  for  making  the 
pressure  medium  jet  intermittent  comprises  a  sen- 
sor  (12)  guided  by  the  rotation  of  the  disc  filter,  a 
timer  (14)  and  a  valve  (11)  which  is  guided  by  said 
timer  and  disposed  in  the  pipe  (10)  supplying  de- 
taching  pressure  medium  to  the  nozzle  (7). 

10 
Claims 

1.  A  method  of  improving  the  operation  of  a 
disc  filter,  with  which  method  a  cake  of  pulp  is 
deposited  by  conventional  methods  on  a  filter  sur- 
face  from  which  the  pulp  cake  is  detached  with  a 
jet  of  pressure  medium,  characterized  in  that  the 
used  pressure  medium  jet  is  made  intermittent 
which  remarkably  increases  the  consistency  of  the 
pulp  cake  discharged  from  the  filter. 

2.  A  method  according  to  claim  1,  character- 
ized  in  that  pressure  medium  is  sprayed  to  the 
boundary  surface  of  the  pulp  cake  and  the  filter 
surface  from  the  moment  when  an  undischarged 
filter  sector  arrives  in  front  of  the  spraying  nozzle 
and  until  the  pulp  cake  begins  to  be  detached  from 
the  filter  surface  by  itself  due  to  the  force  of 
gravity. 

3.  A  method  according  to  claim  2,  character- 
ized  in  that  pressure  medium  is  sprayed  to  the 
boundary  surface  of  the  pulp  cake  and  the  filter 
surface  for  over  20  to  70  %  of  the  width  of  each 
sector  beginning  from  the  edge  of  the  sector. 

4.  A  method  according  to  claim  3,  character- 
ized  in  that  pressure  medium  is  sprayed  to  the 
boundary  surface  of  the  pulp  cake  and  the  filter 
surface  for  over  30  to  50  %  of  the  width  of  each 
sector  beginning  from  the  edge  of  the  sector. 

5.  An  apparatus  for  improving  the  operation  of 
a  disc  filter  said  disc  filter  (1)  comprising  a  number 
of  filter  discs  (3)  disposed  on  a  shaft  (2)  and  having 
filter  sectors  (4),  from  which  sectors  (4)  the  pulp 
cake  deposited  thereon  is  removed  by  spraying 
detaching  pressure  medium  via  one  nozzle  (7)  or 
several  nozzles  (7)  to  the  boundary  surface  be- 
tween  the  pulp  cake  and  the  filter  sector  (4),  char- 
acterized  in  that  the  detaching  pressure  medium 
piping  supplying  the  nozzle  (7),  or  the  nozzle  (7) 
itself  is  provided  with  means  (11,  21)  for  making 
the  pressure  medium  jet  intermittent. 

6.  An  apparatus  according  to  claim  5,  char- 
acterized  in  that  the  means  (11,  21)  for  making  the 
pressure  medium  jet  intermittent  is  a  valve. 

7.  An  apparatus  according  to  claim  5,  char- 
acterized  in  that  the  means  (11,  21)  for  making  the 
pressure  medium  jet  intermittent  is  guided  me- 
chanically,  electromechanically  or  electrically. 
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