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Description 

The  present  invention  relates  to  a  filter  arrange- 
ment,  where  in  a  transport  chute  or  in  a  similar  guide 
means  for  liquid  which  is  to  be  filtered  across  the  flow 
path  of  the  liquid,  a  filter  is  or  several  filters  in  succes- 
sion  are  arranged  in  the  flow  path  of  the  liquid,  the 
filter  or  each  filter  being  partially  submerged  in  the 
flow  path  of  the  liquid  forf  iltering  of  liquid  which  pass- 
es  the  filter  and  partially  projecting  upwards  above 
the  flow  path  of  the  liquid  for  the  removal  of  filtered 
off  particles  to  a  separate  emptying  location,  wherein 
t  he  filter  or  each  filter  comprises  an  endless  conveyor 
in  the  form  of  a  filter  fabric  which  at  opposite  ends 
passes  over  an  upper  roller  and  over  a  lower  roller, 
that  the  filter  is  adapted  to  be  adjusted  in  a  direction 
extending  obliquely  upwards  relative  to  the  flow  path 
of  the  liquid  in  the  transport  chute  or  similar  guide 
means,  and  the  upper  end  of  the  filter  communicates 
with  a  transport  arrangement  extending  transversely 
relative  to  the  filter  for  transporting  filtered  off  solid 
material  to  a  suitable  emptying  location. 

The  filter  arrangement  according  to  the  invention 
is  suited  for  use  in  a  series  of  different,  especially  en- 
vironmentally  stressed  regions,  but  also  for  other  pur- 
poses.  The  filter  is  particularly  intended  for  use  in 
connection  with  the  filtration  of  sewage,  but  can  be 
employed  for  the  purification  of  all  kinds  of  drainage 
fluids,  such  as  household,  agricultural,  fish  breeding 
or  industrial  drainage  fluids  in  pipes,  brooks,  rivers  or 
the  like.  In  addition  the  filter  arrangement  can  be  em- 
ployed  for  the  filtration  of  water,  especially  sea  water, 
where  the  filtered  water  is  to  be  used  for  specific  pur- 
poses,  such  as  fresh  water  which  is  to  be  supplied  to 
fish  breeding  plant,  or  for  the  filtration  of  water,  espe- 
cially  sea  water,  where  the  material  filtered  off  which 
contains  plankton,  algae,  small  fish  and  the  like,  is  to 
be  taken  care  of  for  special  purposes,  for  example  for 
application  as  feedstuff  in  the  fish  breeding  trade,  etc. 

The  filter  arrangement  is  designed  to  be  able  to 
be  used  under  different  conditions,  with  more  or  less 
self-controlled  or  self-governed  filtering  operations, 
and  particularly  under  relatively  robust  conditions. 
The  filter  arrangement  is  especially  intended  to  be 
able  to  be  used  in  a  non-manned  system,  where  the 
operation  is  self-governed  for  example  by  means  of 
electrically  controlled  control  equipment  and  operat- 
ing  equipment  or  is  self-governed  in  an  especially 
simple  manner  by  means  of  water  power,  which  for  ex- 
ample  can  be  taken  from  the  flow  force  of  the  liquid 
current  (water  current)  which  is  to  be  filtered  or  which 
if  necessary  is  filtered  by  the  filter  arrangement. 

A  filter  arrangement  is  known,  where  a  disc- 
shaped  filter  fabric  in  a  first,  lower  zone  is  submerged 
in  a  liquid  current  which  is  to  flow  through  the  filter 
and  where  the  filter  fabric  in  a  second,  upper  zone 
above  the-liquid  current  can  be  removed  of  deposited 
filter  material.  By  having  the  filter  fabric  alternately 

submerged  in  and  raised  upwardly  from  the  liquid  cur- 
rent  whicn  is  to  be  filtered,  one  has  the  possibility  of 
ensuring  a  more  or  less  continuous  flow  of  liquid 
through  the  filter  fabric,  at  the  same  time  as  filter  ma- 

5  terial  deposited  on  the  filter  fabric  is  separately  re- 
moved  in  a  correspondingly  more  or  less  continuous 
operation. 

The  filter  fabric  in  a  known  filter  arrangement, 
which  is  used  especially  in  connection  with  the  treat- 

10  ment  of  sea  water  or  fresh  water,  which  is  to  be  em- 
ployed  for  example  as  fresh  water  for  fish  breeding 
purposes,  is  fixed  in  a  circular  frame  and  is  rotatable 
about  a  shaft  at  the  centre  of  the  frame.  Gradually  as 
t  he  flow  of  I  iquid  passes  t  hrough  t  he  portion  of  t  he  cir- 

15  cular  filter  fabric  submerged  in  the  current  or  liquid, 
during  rotation  of  the  filter  fabric  in  the  current  of  liq- 
uid,  material  which  is  to  be  filtered  off  from  the  current 
of  liquid,  is  deposited  on  the  filter  fabric  in  its  sub- 
merged,  lower  zone  and  is  thereafter  continuously  re- 

20  moved  from  the  upper  zone  of  the  filter  fabric  which 
is  uncovered  above  the  flow  of  liquid.  Afilter  arrange- 
ment  of  the  afore-mentioned  kind  is  restricted  for  use 
in  relatively  protected  conditions  and  covers  therefore 
no  application  under  more  robust  conditions  outside 

25  in  natureorunderconditionswherethefilterarrange- 
ment  is  unmanned  and  thereby  more  or  less  left  to  it- 
self  under  normal  operation. 

As  a  result  of  the  rotation  of  the  filter  fabric  across 
the  direction  of  flow,  materials  accompanying  the  cur- 

30  rent  of  liquid,  which  are  to  be  filtered  off,  have  a  ten- 
dency  to  be  led  correspondingly  across  the  current  of 
liquid  along  the  rotating  filter,  so  that  one  gets  an  up- 
ward  concentration  of  such  material  mainly  at  the  one 
side  of  the  flow  of  current.  The  result  is  a  gradually  in- 

35  creasing  collection  of  such  material  in  a  local  region 
of  the  current  of  liquid  at  one  side  edge  of  the  liquid 
flow.  This  can  in  turn  result  in  the  loading  on  the  filter 
fabric  becoming  undesirably  great  in  local  regions  of 
the  filter  fabric  and  in  general  it  can  be  difficult  to  ef- 

40  feet  transfer  of  such  material  to  a  sufficient  degree 
from  the  current  of  liquid  to  the  filter  fabric,  as  a  con- 
sequence  of  blocking  of  the  flow  of  water  in  front  of 
the  filter  fabric.  The  efficiency  of  the  filter  fabric 
thereby  becomes  less  than  intended.  Especially  large 

45  and  rigid  objects,  such  as  wooden  sticks  or  the  like, 
or  clumps  or  similar  collections  of  particles,  which  are 
not  drawn  upwardly  into  the  path  of  movement  of  the 
filter  fabric,  have  a  tendency  to  gather  up  in  front  of 
the  filter  fabric  and  block  the  free  through  flow  of  liq- 

50  uid  through  the  filter  fabric.  In  addition,  to  support  or 
strengthen  the  filter  fabric,  so  that  it  can  tolerate  the 
loading  from  the  material  in  front  of  the  filter  fabric, 
can  create  problems.  The  filter  fabric  can  especially 
be  exposed  to  fracture  produced  by  wooden  sticks  or 

55  similar  objects  which  are  accidentally  carried  along  by 
the  flow  of  liquid. 

In  EP-A-0  108  717  is  shown  a  filter  mechanism 
for  a  flow  channel  box.  Said  mechanism  comprises  a 
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conveyor  belt,  partially  submerged  in  said  flow  chan- 
nel  box,  rotating  between  upperand  lower  rollers.  The 
filter,  which  is  transporting  filtered  material  to  a  fur- 
ther  transport  arrangement  extending  transversely  of 
the  filter  and  away  from  the  flow  channel  box,  is  ad- 
justable  in  obliquely  upwards  extending  directions  by 
pivotation  of  the  filter  about  an  upper  horizontal  axis. 
Liquid  passing  through  the  filter  is  being  passed  out 
of  the  flow  channel  box  in  a  separate  conduit  directly 
through  the  filter. 

One  aim  of  the  present  invention  is  to  allow  liquid 
to  pass  in  a  continous  flow  through  the  filter  and  fur- 
ther  through  the  flow  channel  past  the  filter.  Inthis  re- 
spect  the  filter  is  located  transversely  of  the  flow 
channel  as  a  filtering  wall  with  a  sealing  effect  against 
the  flow  channel.  Such  arrangement  allows  the  filter 
to  pass  the  water  in  a  controlled  manner  in  a  more  or 
less  continous  flow  through  and  past  the  filter, 
wheras  only  filtered  off  material  is  being  transported 
out  of  the  flow  channel  by  the  filter. 

With  the  present  invention  the  aim  is  a  filter  ar- 
rangement,  which  has  a  large  capacity  for  filtration 
and  the  possibility  for  an  effective  extraction  of  fil- 
tered  material  from  a  transverse  current  of  water,  so 
that  the  collection  of  material  which  is  to  be  removed 
from  the  current  of  water  can  be  prevented  in  front  of 
the  filter  fabric.  At  the  same  time  the  aim  is  that  the 
filter  shall  be  spared  unfortunate  influences  from  ob- 
jects  which  are  accidentally  pulled  along  in  the  flow 
of  liquid.  In  addition  the  aim  is  to  produce  an  especial- 
ly  robust  and  simple  solution  which  can  be  applied 
over  a  relatively  large  field  of  use. 

The  arrangement  according  to  the  invention  is 
characterised  in  that  the  filter  or  each  filter  forms  a 
readily  mountably  and  dismountably  suspended  unit 
and  comprises  an  upper  roller  and  a  lower  roller  which 
are  rotatably  mounted  at  opposite  ends  of  a  rigid  sup- 
port  means  extending  longitudinally  into  an  intermedi- 
ate  space  between  two  opposite  paths  of  the  filter 
fabric,  whereas  the  filter  at  the  lower  end  thereof  is 
pivotable  about  a  horisontal  axis  at  the  bottom  of  the 
transport  chute  or  similer  guide  means  to  be  posi- 
tioned  in  alternating  obliquely  upwards  extending  di- 
rections  in  relation  to  said  bottom,  and  that  the  filter, 
which  is  arranged  transversely  of  the  flow  path  of  the 
liquid  in  the  transport  chute  or  similar  guide  means, 
allows  filtered  liquid  to  be  passed  in  a  flow  path  there- 
through,  whereas  the  support  means  at  mutually  op- 
posite  edges  thereof  has  sealing  means  projecting  a 
distance  laterally  outside  the  filter  fabric  at  its  oppo- 
site  longitudinal  edges  forming  a  sealing  abutment 
between  the  filter  and  opposite  side  walls  of  the 
transport  chute  or  similar  guide  means. 

According  to  the  invention  there  can  be  em- 
ployed  according  to  desire  and  need  a  filter  or  several 
filters  in  succession  in  the  filter  arrangement.  Accord- 
ing  to  desire  the  filter  or  filters  can  be  arranged  in  spe- 
cifically  preferred  angular  positions  relative  to  the 

flow  path  of  the  liquid  or  can  be  regulatably  adjustable 
into  various,  desired  angular  positions,  according  to 
need.  Fora  particular  use  situation  (purification  of  dis- 

5  charge  waterfrom  a  fish  processing  installation)  it  has 
been  found  that  an  angle  of  about  60°  is  particularly 
favourable.  It  is  possible  to  operate  the  filter  or  the  va- 
rious  filters  at  different  drive  speeds,  according  to 
need  for  example  at  a  relatively  large  speed  in  order 

10  to  bring  about  a  rapid  removal  of  solid  materials  from 
the  discharge  water  in  front  of  the  filter  or  at  a  lower 
speed  in  order  to  ensure  an  effective  draining  off  of 
waterfrom  the  solid  material  in  the  filtrate. 

Instead  of  employing  a  rigid,  rotatably  mounted, 
15  disc-shaped  filter  fabric,  by  employing  an  endless  fil- 

ter  fabric,  which  is  flexible  about,  and  which  is  move- 
able  about  an  upper  and  a  lower  turning  roller,  (with 
the  possibility  for  local  support  of  the  filter  fabric  in 
the  region  between  the  turning  rollers),  there  is  the 

20  possibility  for  achieving  a  far  more  robust  and  de- 
pendable  solution.  In  addition  by  allowing  the  filter 
fabric  to  move  in  a  more  rectilinear  movement  across 
the  flow  of  water,  instead  of  in  a  transverse  rotary 
movement  relative  to  the  flow  of  water,  an  equivalent 

25  moreorless  rectilinear  movement  of  the  flow  of  water 
relative  to  the  filter  can  be  ensured.  Besides  by  dis- 
posing  the  filter  fabric  obliquely  upwards  and  back- 
wards  relative  to  the  flow  of  water  (at  regulatable  an- 
gles)  one  is  able  by  means  of  the  filter  to  "skim  off 

30  the  material,  which  otherwise  necessarily  has  a  ten- 
dency  to  collect  in  front  of  the  filter  fabric,  by  convey- 
ing  the  material  by  a  lifting  movement  obliquely  up- 
wards  from  the  flow  of  water.  In  addition  with  a  move- 
ment  of  the  filter  fabric  obliquely  upwards  relative  to 

35  the  flow  of  water  there  is  achived  an  effective  up- 
wardly  flowing  movement  of  the  current  of  water  in 
front  of  the  filter  so  that  also  solid  material  which 
otherwise  has  a  tendency  to  be  conveyed  along  the 
bottom  of  the  current  of  water  is  lifted  upwards  in  the 

40  watercurrenttothefilter.  Bythisone  is  able  to  ensure 
that  for  example  wooden  sticks  or  other  relatively 
large  objects  or  parts,  such  as  clumps  of  material,  in- 
stead  of  blocking  the  flow  of  water  in  front  of  the  filter 
are  raised  positively  upwards  from  and  away  from  the 

45  flow  of  water,  in  order  to  be  delivered  to  a  suitable  de- 
livery  location  with  material  which  is  deposited  on  the 
filter  fabric,  at  the  upper,  uncovered  end  of  the  filter 
above  the  flow  of  water  and  thereafter  is  removed  to 
a  suitable  emptying  location. 

so  The  removal  of  deposited  filter  material  from  the 
filter  fabric  can  be  effected  by  scraping  and/or  by  rins- 
ing  through  or  blowing  through  and/or  by  suction  (va- 
cuum  suction)  and  removal  by  vacuum  transport,  in  a 
direction  opposite  to  the  direction  of  movement  of  the 

55  flow  of  liquid  relative  to  the  filter  fabric,  the  removed 
filtered  material  being  transportable  in  a  suitable 
manner  to  a  suitable  emptying  location  or  to  extra 
slime-treating  equipment,  while  surplus  liquid  from 
such  treating  equipment  can  if  desired  be  fed  back  to 

3 
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a  region  upstream  of  the  filter  arrangement  or  toa  re- 
gion  between  two  filters  of  the  filter  arrangement.  If 
desired  extra  purification  can  also  be  effected  by  sim- 
ple  means  with  the  aid  of  steam  jets  (steam  treat- 
ment)  for  removing  fat  and  the  like. 

Further  features  of  the  present  invention  will  be 
evident  from  the  following  description  having  regard 
to  the  accompanying  drawings,  in  which: 

Fig.  1  shows  in  a  perspective  representation  a  fil- 
ter  arrangement  according  tothe  invention,  according 
to  a  first  embodiment. 

Fig.  2  shows  a  longitudinal  section  of  the  filter  ar- 
rangement  according  to  the  invention  Fig.  1. 

Fig.  3  shows  in  a  perspective  representation  a  fil- 
ter  arrangement  according  tothe  invention,  according 
to  a  second  embodiment. 

Fig.  4  shows  a  longitudinal  section  of  the  filter  ar- 
rangement  according  to  Fig.  3. 

Fig.  5  shows  schematically  a  filter  arrangement 
10  equipped  with  a  single  filter,  according  to  a  third 
embodiment. 

Fig.  6  shows  in  a  perspective  representation  a 
part  of  the  filter  arrangement  according  to  Fig.  5. 

Fig.  7  shows  the  same  as  in  Fig.  6  viewed  from 
the  one  side. 

In  Fig.  1  and  2  there  is  shown  a  filter  arrangement 
10  which  is  specially  designed  on  the  outlet  of  feed- 
stuff  in  the  form  of  plankton,  and  the  like  from  a  liquid 
current  of  sea  water.  It  is  important  that  the  feedstuff 
can  be  employed  as  "living"  feed-stuff,  since  it  is  con- 
sidered  that  certain  types  of  fish,  especially  small 
fish,  catch  by  instinct  only  plankton  in  a  living  condi- 
tion,  while  dead  plankton  does  not  constitute  feedstuff 
for  the  fish,  but  represents  usually  only  a  refuse  ma- 
terial  in  connection  with  feeding.  The  objective  is  the 
output  of  plankton  to  the  greatest  extent  possible  in  a 
living  condition,  so  that  the  largest  possible  portion  of 
the  amount  of  plankton  filtered  off  can  be  utilised  as 
feedstuff  directly  in  the  fish  breeding  trade. 

In  Fig.  1  and  2  there  is  shown  a  feed  pipe  11  from 
a  liquid  supply  location  not  shown  further  to  the  up- 
stream  end  12a  of  a  box-shaped  container  12  and  an 
equivalent  discharge  pipe  13  to  a  liquid  delivery-  lo- 
cation  not  shown  further  from  the  downstream  end 
12b  of  the  filter  container  12.  In  the  illustrated  em- 
bodiment  the  container  12  is  horizontally  disposed 
and  the  feed  pipe  11  is  arranged  at  a  level  corre- 
sponding  tothe  level  of  the  discharge  pipe  1  3.  The  liq- 
uid  level  14  in  the  container  12  is  shown  at  a  level  sub- 
stantially  above  the  level  for  the  feed  pipe  11  and  the 
discharge  pipe  13,  the  liquid  level  expressing  the  liq- 
uid  pressure  of  the  liquid  in  the  feed  pipe. 

In  practice  it  will  also  be  possible  to  arrange  the 
container  longitudinally  oblique  (in  the  one  or  the 
other  direction)  relative  to  a  horizontal  plane.  It  will 
also  be  possible  to  arrange  the  feed  pipe  11  and  the 
discharge  pipe  13  at  mutually  different  levels  and  at 
different  levels  relative  to  the  container,  in  order  to 

regulate  the  liquide  level  in  the  container  12  all  ac- 
cording  to  the  pressure  conditions  of  the  liquid  in  the 
feed  pipe. 

5  In  bottom  12cofthecontainer12thereareshown 
two  transverse  recesses  12d  and  12e  at  a  suitable 
distance  from  each  other  longitudinally  of  the  contain- 
er.  In  each  recess  there  is  secured  a  console  14  and 
15  respectively  having  two  associated  brackets  (only 

10  the  one  bracket  is  shown  in  Fig.  1).  Each  console  14, 
1  5  is  adapted  to  form  a  fastening  for  its  respective  fil- 
ter  16  and  17  which  are  obliquely  disposed  relative  to 
the  flow  of  liquid,  as  indicated  by  the  arrows  18.  More 
specifically  the  filter  is  obliquely  disposed  and  prefer- 

15  ably  obliquely  disposed  at  a  regulatable  angle  in  a  di- 
rection  obliquely  upwards  and  backwards  reckoned  in 
the  direction  of  flow  of  the  liquid. 

The  filters  are  constructed  in  a  corresponding 
manner  of  an  endless  filter  fabric  16a,  which  below 

20  passes  over  a  lower  turning  roller  16b  and  above 
passes  over  an  upper  turning  roller  16c.  Between  the 
turning  rollers  16b  and  16c  and  between  the  upper 
16a'  and  lower  16a"  paths  of  the  filter  fabric  16a 
there  is  arranged  a  rigid  support  member  16d  which 

25  projects  sideways  outside  the  filter.  The  support 
member  16d  is  provided  with  a  longitudinal  sealing 
strip  on  each  of  the  side  edges  of  the  filter  in  order  to 
form  a  stationary  seal  against  inner  walls  of  the  con- 
tainer  12.  The  sealing  strip  can  be  designed  so  that 

30  with  a  side  flap  it  projects  back  inwardly  overthe  edge 
portion  of  the  filter  fabric,  so  that  it  can  also  form  a 
sliding  sealing  abutment  against  the  edge  portion  of 
the  filter  fabric.  At  16f  there  is  shown  a  stationarily 
fastened  sealing  strip  (lip  sealing)  which  forms  a  slid- 

35  ing  seal  against  the  filter  fabric  in  its  breadth  dimen- 
sion  and  in  addition  over  the  whole  breadth  dimen- 
sion  of  the  container  at  the  lower  end  of  the  filter.  By 
this  it  is  ensured  that  the  whole  current  of  liquid  pass- 
es  through  the  filter  fabric  of  the  filter. 

40  A  first,  foremost  filter  16  is  shown  obliquely  dis- 
posed  at  an  angle  vl  of  about  45°,  while  the  second, 
rearmost  filter  1  7  is  obliquely  disposed  at  an  angle  v2 
of  about  85°.  As  desired  the  filters  can  be  adjusted 
into  various  other  angular  positions,  both  with  posi- 

45  tive  and  negative  oblique  angles.  The  latter  applies 
especially  to  the  filter  or  filters  which  necessarily  fol- 
low  the  first  filter  in  the  direction  of  flow. 

There  is  shown  an  electric  motor  20  having  a 
drive  mechanism  21  for  operation  of  one  outer  end  of 

so  a  rotary  spindle  22  in  an  axial  direction  relative  to  a 
fastening  23  on  the  filter  16.  Said  drive  arrangement 
20,  21  ,  22  is  shown  arranged  on  the  upstream  side  of 
the  filter  16.  By  means  of  the  rotary  spindle  22  the  fil- 
ter  16  can  be  adjusted  into  various  oblique  positions 

55  extending  obliquely  upwards  and  backwards  relative 
to  the  direction  of  flow  of  the  liquid.  An  equivalent 
electric  motor  20a,  having  drive  mechanism  21a  and 
rotary  spindle  22a,  is  adapted  to  read-just  the  filter  1  7 
via  an  equivalent  fastening  23  into  various  oblique 

4 
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positions  relative  to  the  direction  of  flow  of  the  liquid. 
Each  of  the  filters  16,  17  is,  as  is  shown  in  Fig.  2, 

equipped  with  an  associated  electric  drive  arrange- 
ment  24  and  25  respectively. 

The  first  filter  16  is  a  coarsely  meshed  filter  for 
the  removal  of  any  small  fish  or  similar  relatively  un- 
desired  material,  while  the  second  filter  17  is  a  more 
fine-meshed  filter  for  the  removal  of  plankton  and 
similar  organisms. 

Just  behind  the  upper  end  of  the  filter  16  there  is 
fastened  a  discharged  chute  26  for  conveying  mate- 
rial  which  is  carried  on  the  filter  fabric  and  which 
drains  off  from  this  at  the  upper  end  of  the  filterfabric. 
The  discharge  chute  26  can  if  desired  be  equipped 
with  a  screw  conveyor  (not  shown)  or  other  suitable 
drainage  equipment  for  draining  slime  and  other  ma- 
terial  which  is  drained  off  into  the  chute  26.  If  neces- 
sary  a  scraping  means  (not  shown  further)  can  be 
employed  for  scraping  off  material  which  is  deposited 
on  the  filter  fabric,  but  it  is  preferred  that  an  air  blast 
nozzle  or  possibly  a  water  blast  nozzle  (not  shown  fur- 
ther)  is  arranged  in  the  intermediate  space  between 
the  two  paths  of  the  filterfabric  which  pass  on  oppo- 
site  sides  of  the  upper  turning  roller,  a  succession  of 
air  streams  or  water  streams  being  directed  against 
the  rear  side  of  the  filter  fabric  for  the  removal  of  ma- 
terial  which  is  deposited  on  the  filterfabric.  Alterna- 
tively  material  which  is  deposited  can  be  removed  by 
means  of  suction  (vacuum  suction).  In  addition  clean- 
ing  can  be  effected  by  steam  blasting  or  other  steam 
treatment  for  removing  fat  and  the  like.  Especially 
when  it  is  a  question  of  removing  plankton  or  similar 
sensitive  organisms  from  the  filter  fabric,  it  is  impor- 
tant  that  the  removal  takes  place  in  a  gentle  and  care- 
ful  manner. 

Just  in  front  of  the  upper  end  of  the  filter  17  there 
is  fastened  a  drainage  chute  27  for  conveying  material 
which  has  passed  the  first  filter  16,  but  which  is  de- 
posited  on  the  second  filter  and  which  for  example 
consists  of  or  has  a  large  proportion  of  living  plankton. 
It  is  important  that  the  plankton  is  removed  from  the 
filterfabric  before  the  plankton  reaches  the  upper  end 
of  the  filter  where  the  fine-armed  fastening  means  of 
the  plankton  can  be  torn  off  or  damaged  in  another 
way  by  the  upper  turning  roller.  Just  in  front  of  the  up- 
per  turning  roller,  that  is  to  say  just  above  the  drain 
chute  27  there  is  shown  a  water  rinsing  nozzle  28  for 
rinsing  off  the  rear  side  of  the  filter  fabric,  so  that  the 
plankton  can  be  rinsed  directly  into  position  in  the 
drain  chute  and  from  there  can  be  washed  away  to  a 
suitable  delivery  location  by  means  of  an  extra  cur- 
rent  of  water  (not  shown). 

As  is  evident  from  fig.  1  one  upper  side  surface 
of  the  container  12  is  offset  laterally  outwards  with  a 
drain  portion  12f,  so  that  a  laterally  directed  transfer 
duct  is  formed  outside  the  filter  16  and  outside  the  fil- 
ter  17  respectively.  Just  behind  the  filter  16  (fig.  3)  a 
vertically  disposed  guide  means  12g  is  mounted  in 

the  drain  portion  12f  for  leading  an  overflow  water 
current  laterally  back  to  the  portion  of  the  container 
lying  within  just  behind  the  filter  16. 

5  In  Fig.  3  and  4  there  is  shown  a  second  embodi- 
ment  of  a  filter  arrangement  which  is  specially  de- 
signed  for  filtering  discharge  water,  for  example  sew- 
age. 

There  is  illustrated  a  corresponding  container  12 
10  as  shown  in  Fig.  1  and  2,  in  which  there  are  shown 

three  recesses  30a,  30b,  30c  in  the  bottom  of  the  con- 
tainerfor  fastening  three  filters  31,  32,  33  mounted  in 
succession  one  after  the  other  and  pivotably  mount- 
ed  in  an  equivalent  manner  as  described  above  for 

15  the  filters  16  and  17. 
There  can  be  employed  a  larger  number  of  filters 

than  illustrated  herein  without  this  being  shown  spe- 
cifically  herein,  one  can  employ  for  example  an  espe- 
cially  fine-meshed  filter  fabric  in  a  last  or  in  one  of  the 

20  last  filters  in  the  succession  of  filters.  There  can  also 
be  employed  a  coarsely  meshed  second  filter  fabric 
to  carry  (support)  the  fine-meshed  filterfabric  in  or- 
der  to  prevent  thereby  damage  occurring  to  the  fine- 
meshed  fabric  from  destroying  the  whole  filter.  Local 

25  damage  can  be  reduced  to  give  only  poorer  filtration 
while  the  remainder  of  the  fabric  acts  as  normal, 
thanks  to  the  support  filter  fabric. 

The  filter  31  is  shown  in  a  permanent  angular 
position  fastened  to  the  upper  edge  portion  of  the 

30  container  via  the  fastening  means  23b.  The  filter  is 
fastened  at  a  specific  angle  of  inclination  of  about  45° 
and  is  a  particularly  coarse  filter  with  blade-forming 
ribs  34  which  extend  with  suitable  mutual  spacing 
across  the  path  of  movement  of  the  filter.  There  is 

35  shown  a  drain  chute  26b  equivalent  to  the  drain  chute 
26  in  Fig.  1  and  2.  The  upper  turning  roller  of  the  filter 
is  driven  by  an  electrical  driving  arrangement  24b. 

The  filter  32,  which  is  a  filter  of  average  mesh 
size,  is  equipped  with  a  regulating  arrangement  20c, 

40  21c,  22c,  23c  corresponding  to  that  which  is  descri- 
bed  for  the  filters  16  and  17  in  Fig.  1  and  2.  There  is 
shown  a  drive  arrangement  24c  and  a  drain  chute  26c 
corresponding  to  the  drive  arrangement  24  and  the 
drain  chute  26  as  shown  in  Fig.  1  and  2. 

45  The  filter  33,  which  is  a  filter  of  small-meshed 
mesh  size,  is  equipped  with  a  manually  adjustable 
regulating  arrangement,  and  there  is  shown  a  sup- 
port  arm  21d  having  a  support  lug  22d  which  forms 
a  support  in  a  locking  groove  23d,  among  a  series  of 

so  such  locking  grooves  arranged  at  the  upper  edge  of 
the  container.  There  is  shown  a  drive  arrangement 
24d,  a  drain  chute  26d  and  a  blow  nozzle  28d. 

By  arrows  29  there  is  indicated  possible  overflow 
of  the  current  of  water,  so  that  this  can  pass  the  filters 

55  without  f  iltraton  if  the  filters  should  for  one  reason  or 
another  be  clogged  or  be  put  out  of  operation  in  an- 
other  way. 

On  cleaning  of  container  12  or  filters  16,  17  and 
filters  31,  32,  33  respectively  it  is  possible  to  extract 

5 
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the  filters  in  turn  and  order  by  releasing  the  lower  end 
of  the  filters  from  their  pivot  bearing-forming  consoles 
after  a  simple  dismantling  of  the  rotary  pins  of  the 
lower  turning  rollers  and  dismantling  of  drive  arrange- 
ments,  oblique  positioning  arrangements  and  drain 
chutes. 

It  is  possible  to  produce  the  filters  16,  17  and  31, 
32,  33  respectively  with  robust  constructions  which 
have  a  simple  operation  and  which  are  relatively  easy 
to  maintain. 

In  Fig.  5  there  is  shown  in  a  third  embodiment  a 
filter  arrangement  10  having  a  feed  pipe  11  for  dis- 
charge  water,  connected  to  a  transport  chute  or  sim- 
ilar  guide  means,  in  the  form  of  a  box-shaped  filter 
container  12  and  having  a  discharge  pipe  13  for  the 
liquid  filtered  off.  In  this  embodiment  there  is  shown 
a  single  filter  16,  which  is  constructed  corresponding- 
ly  to  the  filter  16  in  Fig.  1,  while  disposed  at  a  specific 
angular  position  relative  to  the  bottom  12c  of  the  con- 
tainer  12.  An  important  deviation  consists  in  trans- 
verse  ribs  16h  which  project  a  small  distance  out- 
wardly  from  the  main  plane  of  the  fabric  and  which 
span  over  the  major  part  of  the  breadth  direction  of 
the  filter  fabric  being  designed  in  the  filter  fabric  itself. 
In  the  illustrated  embodiment  the  filter  is  shown  in  a 
specifically,  preferred  angular  position  of  about  60° 
relative  to  the  bottom  of  the  container.  The  upper  end 
of  the  filter  projects  a  distance  above  and  endwise 
outside  the  end  piece  of  the  container  12  at  the  down- 
stream  end  12b  of  the  container,  so  that  draining  off 
of  solid  material  from  the  filter  can  occur  outside  the 
container  12. 

In  Fig.  6  and  7  there  are  shown  details  of  the 
downstream  end  of  the  filter  arrangement  10.  More 
specifically  there  is  fastened  outside  the  filter  con- 
tainer,  that  is  to  say  to  the  end  piece  of  the  box-shap- 
ed  filter  container  12,  a  transverse  chute  40  having 
bottom  40a,  two  short  opposite  end  walls  40b  and  40c 
and  two  elongate,  opposite  side  walls  40d  and  40e. 
The  bottom  40a  preferably  inclines  downwards  from 
the  right  side  shown  in  Fig.  7  to  its  left  side,  that  is  to 
say  from  the  end  wall  40b  towards  the  end  wall  40c. 
In  the  transition  between  the  end  wall  40c  and  the 
bottom  40a  is  a  laterally  directed  discharge  41  con- 
nected  to  a  separate  discharge  conduit  42  which 
leads  back  to  the  container  12  (see  Fig.  5).  The  one 
side  wall  40d  is  fastened  directly  to  the  end  piece  of 
the  container  12  at  its  downstream  end  12b,  just 
above  the  discharge  pipe  13.  The  side  wall  40d  is  ter- 
minated  just  below  the  lower  return  path  of  the  filter 
16. 

As  shown  in  Fig.  6  there  is  arranged  a  pressure 
water  pipe  43  between  the  upper  path  16a'  of  the  fil- 
terfabric  16a  and  lower  path  16a".  The  pressure  wa- 
ter  pipe  43  is  provided  with  a  series  of  laterally  direct- 
ed  nozzle  openings  which  are  adapted  to  direct  their 
respective  water  jets  obliquely  outwards  and  down- 
wards  towards  the  rear  side  of  the  lower  path  16a"  of 

the  filter  fabric  16a  just  belowthe  upper  turning  roller 
or  drive  roller  16c  of  the  filter,  so  that  the  water  jets 
are  directed  simultaneously  downwards  and  out- 

5  wards  towards  the  chute  40  lying  below. 
Uppermost  in  the  chute  40  there  are  arranged 

guide  plates  44a  and  44b  which  extend  from  their  re- 
spective  side  walls  40d,  40e  obliquely  downwards 
and  inwards  towards  the  vertical  longitudinal  central 

10  plane  of  the  chute.  The  guide  plates  are  individually 
fastened  to  their  respective  side  walls  with  suitable 
fastening  means.  Just  below  the  guide  plates  44a, 
44b  there  is  arranged  a  conveyor  45  comprising  a 
mesh-formed  fabric  material  in  the  form  of  an  endless 

15  belt  46  which  passes  over  a  first,  driving  roller  47  at 
the  one  end  and  a  second  driven  roller  48  at  the  op- 
posite  end.  The  roller  47  is  driven  by  a  drive  motor  47a 
at  one  end  of  the  drive  rollers  and  is  received  in  the 
chute  40  just  above  the  bottom  40a  at  the  end  wall 

20  40b.  The  roller  48  is  mounted  just  above  the  end  wall 
40c  and  projects  with  parts  of  the  roller  48  endwise 
outside  the  drain  40  at  its  end  wall  40c.  Just  below  up- 
per  path  46a  of  the  belt  46  there  is  arranged  a  long- 
itudinal  training  wall  49  of  inverted  V-shaped  cross- 

25  section,  so  that  water  which  is  filtered  through  upper 
path  46b  of  the  belt  46  is  led  sideways  outside  the 
lower  path  of  the  belt  46  and  is  drained  towards  the 
bottom  40a  of  the  chute  40.  Just  above  the  lower  path 
46b  of  the  belt  46  and  just  belowthe  wall  49  at  its  two 

30  opposite  ends  there  is  arranged  a  pressure  water 
pipe  50  extending  sideways  relative  to  the  belt  46  with 
a  series  of  nozzle  openings  for  directing  their  respec- 
tive  water  jets  from  above  and  downwards  towards 
the  rear  side  of  the  lower  path  46a"  of  the  belt  46.  In 

35  the  drawing  there  are  illustrated  two  such  pressure 
water  pipes  50,  that  is  to  say  one  at  each  respective 
end  of  the  belt  46.  In  practice  however  only  one  such 
pressure  water  pipe  can  be  employed  at  one  end  of 
the  belt,  preferably  at  its  inner  end  relative  to  the 

40  chute  40.  The  direction  of  movement  of  the  belt  is 
shown  by  the  arrow  51. 

Just  below  the  turning  roller  48  of  the  belt  46 
there  extends  a  funnel-shaped  guide  portion  52 
downwards  towards  a  collecting  chamber  53.  One 

45  end  53a  of  the  collecting  chamber  is  connected  to  a 
discharge  pipe  54  and  its  opposite  end  53b  is  con- 
nected  to  a  compressed  air-driven  or  hydraulically 
driven  piston  55  received  in  an  asociated  pressure  cy- 
linder  56.  By  means  of  the  piston  55  material  which 

so  has  collected  in  the  collecting  chamber  53  can  be 
pressed  together  by  intermittent  strokes  of  the  piston 
and  is  pushed  endwise  inwardly  into  the  discharge 
pipe  54  in  order  to  be  pressed  forward  to  a  suitable 
delivery  location  for  relatively  drained  off  material. 

55  As  is  evident  from  Fig.  6  and  7  drained  off,  coarse 
solid  material  M  is  discharged  from  upper  roller  16c  of 
the  filter  16  directly  from  the  filterfabric  16a  to  a  gap 
44c  between  the  guide  plates  44a  and  44b  and  fur- 
ther  to  upper  path  46a'  of  the  belt  46,  while  more  fine 
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grained  or  fine  particle  solid  material  M'  which  is 
rinsed  off  by  means  of  the  water  jets  from  the  pres- 
sure  water  pipe  from  the  lower  path  16a"  of  the  filter 
fabric  16a  is  correspondingly  led  to  the  gap  44c  and  5 
the  upper  path  46a  of  the  belt  46  and  further  together 
with  the  solid  material  M  to  the  collecting  chamber  53. 
The  rinsing  water  from  the  pressure  water  pipe  43  is 
emptied  on  to  the  upper  path  46'  of  the  filterfabric  46 
and  is  drained  off  through  the  filter  fabric  to  the  bot-  10 
torn  of  the  chute  40.  The  fine  particle  or  fine  grained 
material  which  adheres  to  the  filter  fabric  46  afterthis 
has  passed  the  turning  roller  48  is  rinsed  off  by  the 
jets  of  waterfrom  the  rinse  water  pipes  50  towards  the 
bottom  of  the  chute  40,  in  orderto  be  brought  together  15 
with  the  discharge  water  in  the  discharge  pipe  42 
back  to  the  upstream  end  of  the  filter  container  12. 

If  desired  (not  shown  further)  the  one  pressure 
water  pipe  50  which  is  arranged  just  by  the  turning 
roller  48,  together  with  the  turning  roller  48  can  be  ar-  20 
ranged  in  its  totality  outside  the  drain  40,  so  that  the 
rinsing  water  together  with  the  solid  material  M'  can 
be  led  directly  to  the  guide  portion  52  and  the  collect- 
ing  chamber  53.  A  relatively  small  amount  of  water 
can  be  employed  by  the  pressure  water  pipe  50  out-  25 
side  the  chute  and  a  greater  amount  of  water  with 
more  effective  rinsing  off  by  the  pressure  water  pipe 
50  internally  in  the  chute  40. 

By  means  of  the  filter  arrangement  as  illustrated 
in  Fig.  5-7  an  effective  filtration  of  the  solid  material  30 
from  discharge  water  can  be  achieved  by  means  of  a 
single  filter,  so  that  the  filtered  discharge  water  can 
be  led  with  a  relatively  low  content  of  solid  materials 
to  a  further  treatment  tank  (not  shown  further)  for  sed- 
imentation  of  possible  residual  materials  and  possible  35 
further  treatment  by  biological/chemical  purification 
before  the  water  is  discharged  into  the  sea  or  lake. 

The  filter  arrangement  has  been  tried  out  in  con- 
nection  with  a  fish  processing  installation  for  bleed- 
ing,  gutting  and  cleaning  offish.  By  means  of  a  suit-  40 
able  work  table  with  associated  discharge  to  an  offal 
collecting  chamber  and  separate  discharge  to  the  fil- 
ter  arrangement,  the  otherwise  usual  aqueous  dirt 
can  be  limited  to  a  minimum  at  the  processing  loca- 
tion,  at  the  same  time  as  fish  intestines,  including  fish  45 
blood,  fish  fat  and  the  like  is  able  to  be  handled  in  rel- 
atively  concentrated  form  and  in  relatively  well 
drained  off  condition  for  suitable  delivery  locations. 

By  means  of  a  relatively  rapid  transfer  offish  par- 
ticles  from  fish  processing  location  to  discharge  loca-  50 
tion  there  is  the  possibility  of  utilising  in  an  efficient 
manner  the  solid  materials  from  the  filtrate  together 
with  the  fish  offal  remaining  for  raw  material  for  ani- 
mal  fodder,  fish  fodder,  and  the  like.  It  has  been  found 
that  the  continuous  rinsing  of  the  filterfabric  16a  and  55 
the  belt  46  has  provided  the  possibility  for  effective 
cleaning  of  the  filter  arrangement. 

Claims 

1.  Filter  arrangement  (10),  where  in  a  transport 
chute  or  in  a  similar  guide  means  (12)  for  liquid 
which  is  to  be  filtered  across  the  flow  path  of  the 
liquid,  a  filter  (16)  is  or  several  filters  (16;  16,  17; 
31  ,  32,  33)  in  succession  are  arranged  in  the  flow 
path  of  the  liquid,  the  filter  or  each  filter  being 
partially  submerged  in  the  flow  path  of  the  liquid 
for  filtering  of  liquid  which  passes  the  filter  and 
partially  projecting  upwards  above  the  flow  path 
of  the  liquid  forthe  removal  of  filtered  off  particles 
to  a  separate  emptying  location,  wherein  the  filter 
(16)  or  each  filter  (16;  16,  17;  31,  32,  33)  compris- 
es  an  endless  conveyor  in  the  form  of  a  filterfab- 
ric  (16a)  which  at  opposite  ends  passes  over  an 
upper  roller  (16c)  and  over  a  lower  roller  (16b), 
that  the  filter  (16;  16,  17;  31,  32,  33)  is  adapted 
to  be  adjusted  in  a  direction  extending  obliquely 
upwards  relative  to  the  flow  path  of  the  liquid  in 
the  transport  chute  or  similar  guide  means  (12), 
and  the  upperend  of  the  filter  communicates  with 
a  transport  arrangement  (26,  27;  26b,  26c,  26d; 
40,46)  extending  transversely  relative  to  the  filter 
for  transporting  filtered  off  solid  material  toasuit- 
able  emptying  location,  characterised  in  that 

the  filter  (16)  or  each  filter  (16;  16,  17;  31, 
32,  33)  forms  a  readily  mountably  and  dismount- 
ably  suspended  unit  and  comprises  an  upper  roll- 
er  (16c)  and  a  lower  roller  (16b)  which  are  rotat- 
ably  mounted  at  opposite  ends  of  a  rigid  support 
means  (16d)  extending  longitudinally  into  an  in- 
termediate  space  between  two  opposite  paths 
(16a',  16a")  of  the  filterfabric  (16a), 

whereas  t  he  filter  or  each  filter  at  t  he  lower 
end  thereof  is  pivotable  about  a  horisontal  axis  at 
the  bottom  of  the  transport  chute  or  similer  guide 
means  (12)  to  be  positioned  in  alternating  obli- 
quely  upwards  extending  directions  in  relation  to 
said  bottom,  and 

that  the  filter  or  each  filter,  which  is  ar- 
ranged  transversely  of  the  flow  path  of  the  liquid 
in  the  transport  chute  or  similar  guide  means 
(12),  allows  filtered  liquid  to  be  passed  in  a  flow 
path  therethrough, 

whereas  the  support  means  (16d)  at  mu- 
tually  opposite  edges  thereof  has  sealing  means 
projecting  a  distance  laterally  outside  the  filter 
fabric  at  its  opposite  longitudinal  edges  forming  a 
sealing  abutment  between  the  filter  or  each  filter 
and  opposite  side  walls  of  the  transport  chute  or 
similar  guide  means. 

2.  Filter  arrangement  in  accordance  with  claim  1, 
characterised  in  that  the  support  means  (16d)  is 
adapted  at  its  upperend  to  be  supported  in  a  reg- 
ulatable  manner  relative  to  the  transport  chute  or 
similar  guide  means  (12). 

7 
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3.  Filter  arrangement  in  accordance  with  claim  2, 
characterised  in  that  the  support  means  (16d) 
supports  the  upper  roller  (16c)  and  an  associated 
drive  means  (24,  25)  and  rinsing  nozzle  (28)  for 
the  removal  of  material  deposited  on  the  filter 
fabric  (16a)  from  the  upperend  of  the  filterfabric. 

4.  Filter  arrangement  in  accordance  with  one  of  the 
claims  1  to  3,  where  solid  material  deposited  on 
the  filter  fabric  is  formed  of  plankton,  sea  algae 
or  other  types  of  living  organisms,  characterised 
in  that  the  means  (28)  for  removing  material  de- 
posited  on  the  filterfabric  are  arranged  on  the  up- 
wardly  extending  path  (16a')  of  the  filter  fabric 
(16a)  upstream  of  the  upper  roller  (16c),  that  is  to 
say  in  the  direction  of  movement  of  the  filter  fab- 
ric  in  front  of  the  upper  roller,  and  that  said  means 
comprise  rinsing  means  (28),  which  are  fastened 
to  a  support  means  (16d)  on  the  inwardly  facing 
side  of  said  upwardly  extending  path  (16a')  and 
which  have  rinse  mouths  directed  towards  the  in- 
wardly  facing  side  of  the  upper  portion  of  said  up- 
wardly  extending  path,  together  with  transverse 
drain  chute  (27),  which  is  fastened  to  the  support 
means  (16d)  and  which  is  arranged  on  the  out- 
wardly  facing  side  of  the  upper  portion  of  said  up- 
wardly  extending  path  (16a'). 

5.  Filter  arrangement  in  accordance  with  one  of  the 
claims  1  to  3,  characterised  in  that  means  (28)  for 
removing  solid  material  deposited  on  the  filter 
fabric  comprise  rinsing  means  (28)  and  suction 
means,  which  cooperate  with  transverse  drain 
chutes  (26b,  26c,  26d). 

6.  Filter  arrangement  in  accordance  with  one  of  the 
claims  2-5,  characterised  in  that  the  upwardly  ex- 
tending  path  (16a')  of  the  filterfabric  (16a)  is  sup- 
ported  against  the  support  means  (16d),  at  oppo- 
site  edges  of  the  filter  fabric  with  a  sliding  abut- 
ment  between  the  filter  fabric  and  the  support 
means,  on  the  inwardly  facing  side  of  the  filter 
fabric,  and  that  the  filter  by  means  of  a  seal  fas- 
tened  to  the  support  means  (16d)  is  sealed  off  lat- 
erally  against  the  transport  chute  (12)  or  similar 
guide  means  and  in  addition  is  sealed  off  by 
means  of  a  seal  fastened  to  the  support  means 
against  opposite  edges  of  the  filterfabric,  on  the 
outwardly  facing  side  of  the  filterfabric,  while  free 
flow  of  liquid  is  permitted  in  a  passage  between 
the  transport  chute  or  similar  guide  means  and 
the  edges  of  the  downwardly  extending  path  of 
the  filterfabric. 

7.  Filter  arrangement  in  accordance  with  one  of  the 
claims  1-6,  characterised  in  that  the  transport 
chute  (12)  or  similar  guide  means  is  equipped  at 
the  one  or  both  opposite  sides  at  a  specific  level 

above  the  bottom,  at  a  level  above  the  normal  liq- 
uid  level  in  same,  with  an  overflow-forming  later- 
al  extension,  having  locally  cut  off  portions  in  the 

5  lateral  extension  in  the  region  between  two  suc- 
cessive  filters. 

8.  Filter  arrangement  in  accordance  with  one  of  the 
preceding  claims  1-7,  characterised  in  thatthefil- 

10  ters  (31  ,  32,  33)  have  mutually  gradually  smaller 
filter  openings,  based  on  filter  fabric  which  has 
correspondingly  gradually  smaller  mesh  size. 

9.  Filter  arrangement  in  accordance  with  one  of  the 
15  preceding  claims  1-8,  characterised  in  that  the 

lower  end  of  the  filter  is  received  in  a  recess  (12d, 
12e;  30a,  30b,  30c)  in  the  bottom  portion  of  the 
transport  chute  or  similar  guide  means  (12),  and 
that  a  lip  seal,  which  is  fastened  to  said  bottom 

20  portion  upstream  of  the  lowerend  of  the  filter  and 
extends  across  the  transport  chute  or  similar 
guide  means,  forms  a  sliding  seal  directly  against 
the  filterfabric. 

25  10.  Filter  arrangement  in  accordance  with  one  of  the 
preceding  claims  1-9,  characterised  in  that  the 
transverse  transport  arrangement  for  conveying 
filtered  off  solid  material  to  a  suitable  emptying 
location  comprises  a  second  endless  conveyor  in 

30  the  form  of  a  first  and  a  second  end  roller  and  an 
intermediate  endless  filter  fabric  for  filtering  off 
solid  material  which  is  discharged  separately  at 
one  end  of  the  conveyor  and  an  underlying  col- 
lecting  chute  for  the  separate  removal  of  filtered 

35  off  rinsing  liquid  and  the  like. 

Patentanspruche 

40  1.  Filteranordnung  (10),  bei  welcher  in  einer  Trans- 
portrinne  oder  in  einer  ahnlichen  Fuhrungsein- 
richtung  (12)  fur  Flussigkeit,  die  uber  den  Stro- 
mungsweg  der  Flussigkeit  zu  f  iltern  ist,  ein  Filter 
(16)  Oder  mehrere  Filter  (16;16,17;31,32,33)  in 

45  Folge  in  dem  Stromungsweg  der  Flussigkeit  an- 
geordnet  ist  oder  sind,  wobei  der  oder  jeder  Filter 
zum  Filtern  der  den  Filter  passierenden  Flussig- 
keit  teilweise  in  den  Stromungsweg  der  Flussig- 
keit  getaucht  ist  und  zur  Entfernung  der  ausgef  il- 

50  terten  Partikel  zu  einer  separaten  Entleerungs- 
station  teilweise  nach  oben  uber  den  Stromungs- 
weg  der  Flussigkeit  hinausragt,  wobei  der  Filter 
(16)  oder  jeder  Filter  (16;16,17;31,  32,33)  einen 
Endlosforderer  in  Form  eines  Filtertuchs  (16a) 

55  umfalit,  das  an  den  gegenuberliegenden  Enden 
ubereineobere  Walze  (16c)  und  ubereine  untere 
Walze  (16b)  lauft,  wobei  der  Filter 
(16;1  6,1  7;31  ,32,33)  so  ausgelegt  ist,  dali  er  in  ei- 
ner  sich  schrag  nach  oben  erstreckenden  Rich- 
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tung  relativ  zu  dem  Stromungsweg  der  Flussig- 
keit  in  der  Transportrinne  oder  ahnlichen  Fuh- 
rungseinrichtung  (12)  eingestellt  werden  kann, 
und  wobei  das  obere  Ende  des  Filters  mit  einer 
sich  relativ  zu  dem  Filter  quer  erstreckenden 
Transportanordnung  (26,27;26b,26c,26d;40,46) 
zum  Transportieren  des  ausgef  ilterten  Festmate- 
rials  zu  einer  geeigneten  Entleerungsstation 
kommuniziert,  dadurch  gekennzeichnet,  dali  der 
Filter  (16)  oder  jeder  Filter  (16;16,17;31  ,32,33)  ei- 
ne  sofort  montierbare  und  demontierbare  Schwe- 
beeinheit  bildet  und  eine  obere  Walze  (16c)  und 
eine  untere  Walze  (16b)  umfalit,  die  drehbar  an 
den  einander  gegenuberliegenden  Enden  einer 
starren  Stutzeinrichtung  (16d)  montiert  sind,  die 
sich  der  Lange  nach  in  einen  Zwischenraum  zwi- 
schen  zwei  gegenuberliegenden  Bahnen 
(16a',  16a")  des  Filtertuchs  (16a)  hinein  erstreckt, 
wohingegen  der  Filter  oder  jeder  Filter  an  seinem 
unteren  Ende  urn  eine  horizontale  Achse  am  Bo- 
den  der  Transportrinne  oder  ahnlichen  Fuh- 
rungseinrichtung  (12)  schwenkbar  ist,  urn  in  Re- 
lation  zu  dem  Boden  in  abwechselnden,  sich 
schrag  nach  oben  erstreckenden  Richtungen  po- 
sitioniert  zu  werden,  und  dali  der  Filter  oder  jeder 
Filter,  der  quer  zum  Stromungsweg  der  Flussig- 
keit  in  der  Transportrinne  oder  ahnlichen  Fuh- 
rungseinrichtung  (12)  angeordnet  ist,  die  Filter- 
flussigkeit  in  einem  Stromungsweg  durch  diese 
hindurch  passieren  lalit,  wohingegen  die  Stutz- 
einrichtung  (16d)  an  ihren  einander  gegenuber- 
liegenden  Kanten  eine  Dichtungseinrichtung  hat, 
die  an  den  gegenuberliegenden  Langskanten 
des  Filtertuchs  ein  Stuck  seitlich  nach  aulien  ab- 
ragt  und  eine  dichtende  Gegenlagerung  zwi- 
schen  dem  Filter  oder  jedem  Filter  und  gegen- 
uberliegenden  Seitenwanden  der  Transportrin- 
ne  oder  ahnlichen  Fuhrungseinrichtung  bildet. 

2.  Filteranordnung  nach  Anspruch  1,  dadurch  ge- 
kennzeichnet,  dali  die  Stutzeinrichtung  (16d)  so 
ausgelegt  ist,  dali  sie  an  ihrem  oberen  Ende  in  ei- 
ner  regulierbaren  Weise  relativ  zur  Transportrin- 
ne  oder  dergleichen  Fuhrungseinrichtung  (12) 
gehalten  wird. 

3.  Filteranordnung  nach  Anspruch  2,  dadurch  ge- 
kennzeichnet,  dali  die  Stutzeinrichtung  (16d)  die 
obere  Walze  (16c)  und  eine  zugeordnete  An- 
triebseinrichtung  (24,25)  und  Spulduse  (28)  zum 
Entfernen  von  auf  dem  Filtertuch  (16a)  abgela- 
gertem  Material  von  dem  oberen  Ende  des  Filter- 
tuchs  tragt. 

4.  Filteranordnung  nach  einem  der  Anspruche  1  bis 
3,  bei  welcher  auf  dem  Filtertuch  abgelagertes 
Festmaterial  aus  Plankton,  Meeresalgen  oderan- 
deren  Arten  von  lebenden  Organismen  gebildet 

ist,  dadurch  gekennzeichnet,  dali  die  Mittel  (28) 
zum  Entfernen  von  auf  Filtertuch  abgelagertem 
Material  an  der  sich  nach  oben  erstreckenden 

5  Bahn  (16a')  des  Filtertuchs  (16a)  stromaufwarts 
der  oberen  Walze  (16c)  angeordnet  sind,  das 
heilit  in  der  Bewegungsrichtung  des  Filtertuchs 
vor  der  oberen  Walze,  und  dali  diese  Mittel  Spul- 
einrichtungen  (28),  die  an  einer  Stutzeinrichtung 

10  (16d)  an  der  nach  innen  weisenden  Seite  der  sich 
nach  oben  erstreckenden  Bahn  (16a')  befestigt 
sind  und  die  auf  die  nach  innen  weisende  Seite 
des  oberen  Bereichs  der  sich  nach  oben  er- 
streckenden  Bahn  gerichtete  Spuloffnungen  ha- 

15  ben,  zusammen  mit  der  transversalen  Ablaufrin- 
ne  (27)  umfassen,  die  an  der  Stutzeinrichtung 
(16d)  befestigt  ist  und  die  an  der  nach  aulien  wei- 
senden  Seite  des  oberen  Bereichs  der  sich  nach 
oben  erstreckenden  Bahn  (16a')  angeordnet  ist. 

20 
5.  Filteranordnung  nach  einem  der  Anspruche  1  bis 

3,  dadurch  gekennzeichnet,  dali  Mittel  (28)  zum 
Entfernen  von  auf  dem  Filtertuch  abgelagertem 
Material  Spuleinrichtungen  (28)  und  Saugeinrich- 

25  tungen  umfassen,  die  mit  transversalen  Ablauf- 
rinnen  (26b,  26c,  26d)  zusammenwirken. 

6.  Filteranordnung  nach  einem  der  Anspruche  2  bis 
5,  dadurch  gekennzeichnet,  dali  die  sich  nach 

30  oben  erstreckende  Bahn  (16a')  des  Filtertuchs 
(16a)  an  der  nach  innen  weisenden  Seite  des  Fil- 
tertuchs  an  dessen  gegenuberliegenden  Kanten 
mit  gleitender  Gegenlagerung  zwischen  dem  Fil- 
tertuch  und  der  Stutzeinrichtung  an  der  Stutzein- 

35  richtung  (16d)  gehalten  ist  und  dali  der  Filter  mit- 
tels  einer  an  der  Stutzeinrichtung  (16d)  befestig- 
ten  Dichtung  seitlich  gegenuber  der  Transportrin- 
ne  (12)  oder  ahnlichen  Fuhrungseinrichtung  und 
zusatzlich  mittels  einer  an  der  Stutzeinrichtung 

40  befestigten  Dichtung  an  der  nach  aulien  weisen- 
den  Seite  des  Filtertuchs  gegenuber  den  gegen- 
uberliegenden  Kanten  des  Filtertuchs  abgedich- 
tet  ist,  wahrend  eine  freie  Stromung  von  Flussig- 
keit  in  einem  Durchlali  zwischen  der  Transport- 

45  rinne  oder  ahnlichen  Fuhrungseinrichtung  und 
den  Kanten  der  sich  nach  unten  erstreckenden 
Bahn  des  Filtertuchs  zugelassen  wird. 

7.  Filteranordnung  nach  einem  der  Anspruche  1  bis 
so  6,  dadurch  gekennzeichnet,  dali  die  Transport- 

rinne  (12)  oderahnliche  Fuhrungseinrichtung  auf 
der  einen  oder  beiden  gegenuberliegenden  Sei- 
ten  in  einer  bestimmten  Hohe  uber  dem  Boden, 
namlich  in  einer  Hohe  uber  dem  normalen  Flus- 

55  sigkeitspegel  in  derselben,  mit  einer  einen  Uber- 
lauf  bildenden  seitlichen  Verlangerung  ausge- 
stattet  ist,  mit  lokal  abgeschnittenen  Bereichen  in 
der  seitlichen  Verlangerung  in  dem  Bereich  zwi- 
schen  zwei  aufeinanderfolgenden  Filtern. 

9 
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8.  Filteranordnung  nach  einem  der  vorhergehenden 
Anspruche  1  bis  7,  dadurch  gekennzeichnet,  dali 
die  Filter  (31,  32,33)  gegenseitig  graduell  kleinere 
Filteroffnungen  haben,  basierend  auf  dem  Filter- 
tuch,  das  eine  entsprechend  graduell  kleinere 
Maschengrolie  hat. 

9.  Filteranordnung  nach  einem  der  vorhergehenden 
Anspruche  1  bis  8,  dadurch  gekennzeichnet,  dali 
das  untere  Ende  des  Filters  in  einer  Ausnehmung 
(12d,12e;  30a,30b,30c)  in  dem  Bodenbereich  der 
Transportrinne  oder  ahnlichen  Fuhrungseinrich- 
tung  (12)  aufgenommen  ist  und  dali  eine  Lippen- 
dichtung,  die  an  diesem  Bodenbereich  stromauf- 
warts  des  unteren  Endes  des  Filters  befestigt  ist 
und  sich  uber  die  Transportrinne  oder  derglei- 
chen  Fuhrungseinrichtung  erstreckt,  eine  Gleit- 
dichtung  direkt  an  dem  Filtertuch  bildet. 

10.  Filteranordnung  nach  einem  der  vorhergehenden 
Anspruche  1  bis  9,  dadurch  gekennzeichnet,  dali 
die  transversale  Transportanordnung  zur  Befor- 
derung  ausgef  ilterten  Festmaterials  zu  einer  ge- 
eigneten  Entleerungstelle  einen  zweiten  Endlos- 
forderer  in  Form  einer  ersten  und  einer  zweiten 
Endwalze  und  eines  dazwischenliegenden  End- 
losfiltertuchs  zum  Filtern  festen  Materials,  wel- 
ches  separat  an  einem  Ende  des  Forderers  abge- 
fuhrtwird,  und  eine  darunterliegendeSammelrin- 
ne  zurseparaten  Entsorgung  gef  ilterter  Spulf  lus- 
sigkeit  und  dergleichen  umfalit. 

Revendications 

1.  Dispositif  f  iltrant  (10),  oil,  dans  une  goulotte  de 
transport  ou  un  moyen  de  guidage  similaire  (12) 
pour  un  liquide  a  filtrer,  en  travers  de  la  voie 
d'ecoulement  du  liquide,  un  filtre  (16)  ou  plu- 
sieurs  f  iltres  (16;  16,  17;31,  32,  33)  successifs  est 
ou  sont  disposes  dans  la  voie  d'ecoulement  du  li- 
quide,  le  filtre  ou  chaque  filtre  etant  immerge  par- 
tiellement  dans  la  voie  d'ecoulement  du  liquide  en 
vue  de  la  filtration  du  liquide  qui  traverse  le  filtre 
et  faisant  partiellement  saillie  vers  le  haut  au-des- 
sus  de  la  voie  d'ecoulement  du  liquide  en  vue  de 
I'enlevement  des  particules  separees  par  filtra- 
tion  jusqu'a  un  emplacement  de  vidage  separe, 
dans  lequel  le  filtre  (16)  ou  chaque  filtre  (16;  16, 
17;31,  32,  33)  comprend  une  bande  convoyeuse 
sans  fin  sous  forme  d'un  tissu  f  iltrant  (16a)  qui,  a 
ses  extremites  opposees,  passe  sur  un  cylindre 
superieur  (16c)  et  sur  un  cylindre  inferieur  (16b), 
le  filtre  (16;16,  17;31,  32,  33)  estconcu  pour  etre 
ajuste  dans  une  direction  s'etendant  obliquement 
vers  le  haut  par  rapport  a  la  voie  d'ecoulement  du 
liquide  dans  la  goulotte  de  transport  ou  le  moyen 
de  guidage  similaire  (12)  et  I'extremite  superieure 

du  filtre  communique  avec  un  dispositif  de  trans- 
port  (26,  27;26b,  26c,  26d;  40,  46)  s'etendant 
transversalement  par  rapport  au  filtre  pour  trans- 

5  porter  la  matiere  solide  separee  par  filtration  jus- 
qu'a  un  emplacement  de  vidage  approprie,  carac- 
terise  en  ce  que 

le  filtre  (16)  ou  chaque  filtre  (16;16,  17;31, 
32,  33)  forme  une  unite  suspendue  facilement 

10  montable  et  demontable  et  comprend  un  cylindre 
superieur  (16c)  et  un  cylindre  inferieur  (16b)  qui 
sont  montes  en  rotation  aux  extremites  opposees 
d'un  moyen  formant  un  support  rigide  (16d) 
s'etendant  longitudinalement  dans  un  espace  in- 

15  termediaire  entre  deux  bandes  opposees  (16a', 
16a")  du  tissu  f  iltrant  (16a),  le  filtre  ou  chaque  fil- 
tre  a  son  extremite  inferieure  pouvant  pivoter  au- 
tour  d'un  axe  horizontal  au  fond  de  la  goulotte  de 
transport  ou  du  moyen  de  guidage  similaire  (12) 

20  de  facon  a  etre  positionne  dans  des  directions  al- 
ternantes  s'etendant  obliquement  vers  le  haut 
par  rapport  audit  fond,  et 

le  filtre  ou  chaque  filtre  qui  est  dispose 
transversalement  par  rapport  a  la  voie  d'ecoule- 

25  ment  du  liquide  dans  la  goulotte  de  transport  ou 
dans  le  moyen  de  guidage  similaire  (12)  permet 
au  liquide  filtre  de  franchir  le  filtre  dans  une  voie 
d'ecoulement,  le  moyen  formant  support  (16d) 
possedant  sur  ses  bords  mutuellement  opposes 

30  des  moyens  d'etancheite  faisant  saillie  sur  une 
certaine  distance  lateralement  a  I'exterieur  du  tis- 
su  f  iltrant  sur  ses  bords  longitudinaux  opposes, 
formant  une  butee  de  scellement  entre  le  filtre  ou 
chaque  filtre  et  les  parois  laterales  opposees  de 

35  la  goulotte  de  transport  ou  du  moyen  de  guidage 
similaire. 

2.  Dispositif  f  iltrant  selon  la  revendication  1,  carac- 
terise  en  ce  que  le  moyen  formant  support  (16d) 

40  est  concu  a  son  extremite  superieure  de  facon  a 
etre  porte  de  facon  modulable  par  rapport  a  la 
goulotte  de  transport  ou  au  moyen  de  guidage  si- 
milaire  (12). 

45  3.  Dispositif  f  iltrant  selon  la  revendication  2,  carac- 
terise  en  ce  que  le  moyen  formant  support  (16d) 
porte  le  rouleau  superieur  (16c)  et  un  moyen 
d'entraTnement  associe  (24,  25)  et  une  buse  de 
rincage  (28)  en  vue  de  I'enlevement  de  la  matiere 

so  deposee  sur  le  tissu  f  iltrant  (16a)  de  I'extremite 
superieure  du  tissu  f  iltrant. 

4.  Dispositif  f  iltrant  selon  I'une  des  revendications  1 
a  3,  ou  la  matiere  solide  deposee  sur  le  tissu  fil- 

55  trantestformeede  plancton,  d'algues  marines  ou 
d'autres  types  d'organismes  vivants,  caracterise 
en  ce  que  les  moyens  (28)  destines  a  enlever  la 
matiere  deposee  sur  le  tissu  f  iltrant  sont  disposes 
sur  la  bande  s'etendant  vers  le  haut  (16a')  du  tis- 
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su  f  iltrant  (16a)  en  amont  du  cylindre  superieur 
(16c),  c'est-a-dire  dans  la  direction  du  deplace- 
ment  du  tissu  filtrant  en  avant  du  cylindre  supe- 
rieur  et  en  ce  que  les  moyens  comprennent  des  5 
moyens  de  rincage  (28)  qui  sont  fixes  a  un  moyen 
formant  support  (16d)  sur  la  face  regardant  vers 
I'interieurde  ladite  bande  s'etendant  vers  le  haut 
(16a')  et  possedent  des  bouches  de  rincage  diri- 
gees  vers  la  face  regardant  vers  I'interieur  de  la  10 
partie  superieure  de  ladite  bande  s'etendant  vers 
le  haut,  ainsi  qu'une  goulotte  d'evacuation  trans- 
versale  (27)  fixee  au  moyen  formant  support 
(16d)  et  disposee  sur  la  face  regardant  vers  I'ex- 
terieur  de  la  partie  superieure  de  ladite  bande  15 
s'etendant  vers  le  haut  (16a'). 

Dispositif  filtrant  selon  I'une  des  revendications  1 
a  3,  caracterise  en  ce  que  des  moyens  (28)  des- 
tines  a  enlever  la  matiere  solide  deposee  sur  le  20 
tissu  filtrant  comprennent  des  moyens  de  rincage 
(28)  et  des  moyens  de  succion  qui  cooperent 
avec  les  goulottes  d'evacuation  transversales 
(26b,  26c,  26d). 

25 
Dispositif  filtrant  selon  I'une  des  revendications  2 
a  5,  caracterise  en  ce  que  la  bande  s'etendant 
vers  le  haut  (1  6a')  du  tissu  filtrant  (1  6a)  est  portee 
contre  le  moyen  formant  support  (16d),  sur  les 
bords  opposes  du  tissu  filtrant,  a  I'aide  d'une  bu-  30 
tee  coulissante  entre  le  tissu  filtrant  et  le  moyen 
formant  support,  sur  la  face  regardant  vers  I'inte- 
rieur  du  tissu  filtrant  et  en  ce  que  le  filtre  au 
moyen  d'un  joint  fixe  au  moyen  formant  support 
(16d)  est  scelle  lateralement  contre  la  goulotte  de  35 
transport  (12)  ou  le  moyen  de  guidage  similaire  et 
est  en  outre  scelle  au  moyen  d'un  joint  fixe  au 
moyen  formant  support  contre  les  bords  opposes 
du  tissu  filtrant,  sur  la  face  regardant  vers  I'exte- 
rieurdu  tissu  filtrant,  alors  qu'un  libre  ecoulement  40 
du  liquide  est  permis  dans  un  passage  entre  la 
goulotte  de  transport  ou  le  moyen  de  guidage  si- 
milaire  et  les  bords  de  la  bande  s'etendant  vers 
le  bas  du  tissu  filtrant. 

45 
Dispositif  filtrant  selon  I'une  des  revendications  1 
a  6,  caracterise  en  ce  que  la  goulotte  de  transport 
(12)  ou  le  moyen  de  guidage  similaire  est  equipee 
sur  un  cote  ou  sur  ses  cotes  opposes,  a  un  niveau 
specifique  au-dessus  du  fond,  a  un  niveau  supe-  50 
rieur  au  niveau  normal  de  liquide  dans  le  filtre, 
d'un  prolongement  lateral  formant  une  gouttiere 
de  debordement,  le  prolongement  lateral  ayant 
des  parties  localement  decoupees  dans  la  region 
situee  entre  deux  f  iltres  successifs.  55 

Dispositif  filtrant  selon  I'une  des  revendications 
precedentes  1  a  7,  caracterise  en  ce  que  les  f  il- 
tres  (31,  32,  33)  possedent  des  orifices  filtrants 

mutuellement  de  plus  en  plus  petits,  en  fonction 
du  tissu  filtrant  qui  possede  des  mailles  de  plus 
en  plus  petites  de  facon  correspondante. 

9.  Dispositif  filtrant  selon  I'une  des  revendications 
precedentes  1  a  8,  caracterise  en  ce  que  I'extre- 
mite  inferieure  du  filtre  est  logee  dans  une  partie 
en  retrait  (12d,  12e;  30a,  30b,  30c)  dans  la  partie 
fond  de  la  goulotte  de  transport  ou  du  moyen  de 
guidage  similaire  (1  2)  et  en  ce  qu'un  joint  a  levres 
qui  est  fixe  a  ladite  partie  fond  en  amont  de  I'ex- 
tremite  inferieure  du  filtre  et  s'etend  en  travers  de 
la  goulotte  de  transport  ou  du  moyen  de  guidage 
similaire,  forme  un  joint  coulissant  directement 
contre  le  tissu  filtrant. 

10.  Dispositif  filtrant  selon  I'une  des  revendications 
precedentes  1  a  9,  caracterise  en  ce  que  le  dis- 
positif  de  transport  transversal  destine  a  trans- 
porter  la  matiere  solide  separee  par  filtration  jus- 
qu'a  un  emplacement  de  vidage  approprie 
comprend  une  seconde  bande  convoyeuse  sans 
fin  sous  forme  d'un  premier  et  d'un  second  cylin- 
dre  terminal  et  d'un  tissu  filtrant  sans  fin  interme- 
diaire  pour  separer  par  filtration  la  matiere  solide 
dechargee  separement  a  une  extremite  de  la 
bande  convoyeuse  et  une  goulotte  de  recueil 
sous-jacente  pour  retirer  separement  le  liquide 
de  rincage  separe  par  filtration  et  similaire. 
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