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©  The  invention  relates  to  a  device  for  separating 
constituents  out  of  a  liquid,  which  device  comprises 
a  housing  with  inlet  and  outlet  opening,  an  array  of 
parallel  plates  placed  at  a  mutual  distance  and  ar- 
ranged  between  this  inlet  and  outlet  opening,  which 
plates  stand  at  a  predetermined  angle  to  the  horizon- 
tal,  and  means  for  feeding  the  liquid  to  a  housing 
and  for  discharging  the  sludge,  wherein  in  cross 
section  the  housing  is  a  circular  angled  tube, 
wherein  the  centre  line  of  the  lower  housing  part 
stands  vertically  or  practically  vertically  and  the  cen- 
tre  line  of  the  upper  housing  part  is  placed  at  that 
determined  angle,  in  which  upper  housing  part  the 
array  of  plates  is  received. 

Such  a  device  can  be  manufactured  at  a  small 
cost  price  and  has  a  low  weight. 

The  invention  likewise  relates  to  a  method  which 
can  be  used  with  the  device. 
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The  invention  relates  to  a  device  for  separating 
constituents  out  of  a  liquid,  which  device  comprises 
a  housing  with  inlet  and  outlet  opening,  an  array  of 
parallel  plates  placed  at  a  mutual  distance  and 
arranged  between  this  inlet  and  outlet  opening, 
which  plates  stand  at  a  predetermined  angle  to  the 
horizontal,  and  means  for  feeding  the  liquid  to  a 
housing  and  for  discharging  the  sludge. 

Such  a  device,  known  commercially  as  a  plate 
separator,  is  normally  given  a  quite  robust  form 
because  the  quantity  of  water  in  which  the  constitu- 
ents  are  found  can  be  rather  large.  Given  the  flat- 
walled  housing  in  which  the  plates  are  received, 
the  flat  walls  must  be  stiffened  with  stiffening  ribs, 
which  considerably  increases  the  weight.  The  cost 
price  of  such  a  device  increases  with  the  weight. 

The  invention  has  for  its  object  to  provide  a 
device  of  the  type  described  in  the  preamble  which 
is  simple  to  manufacture  and  therefore  less  expen- 
sive,  wherein  the  variation  in  capacity  can  be 
adapted  in  simple  manner. 

The  device  according  to  the  invention  is  distin- 
guished  in  that  in  cross  section  the  housing  is  a 
circular  angled  tube,  wherein  the  centre  line  of  the 
lower  housing  part  stands  vertically  or  practically 
vertically  and  the  centre  line  of  the  upper  housing 
part  is  placed  at  that  determined  angle,  in  which 
upper  housing  part  the  array  of  plates  is  received. 

Because  the  housing  part  is  circular  in  cross 
section  the  wall  of  the  housing  does  not  require 
further  reinforcement  with  extra  ribs.  The  capacity 
can  be  simply  adapted  by  adjusting  the  length 
and/or  diameter  of  the  tube  to  the  desired  capacity. 

The  device  can  also  be  adapted  very  simply 
with  a  collection  chamber  for  the  separated  con- 
stituents  in  the  liquid,  which  constituents  usually 
sink  downward.  For  this  purpose  the  lower  housing 
part  is  connected  to  a  body  provided  with  a  space 
narrowing  towards  the  bottom.  This  body  collects 
the  constituents  and  carries  them  to  a  discharge 
point,  thus  achieving  an  exceptionally  efficient  op- 
eration. 

The  body  is  preferably  thin-walled  if  use  is 
made  of  a  separate  supporting  frame.  If  use  is 
made  of  a  foundation  block  it  is  recommended  to 
give  the  foundation  block  a  solid  form  with  the 
space  recessed  therein. 

The  housing  can  be  manufactured  from  com- 
mercially  available  tubular  material.  The  housing 
can  however  also  be  wound. 

The  invention  therefore  relates  further  to  a 
method  for  manufacturing  a  housing  suitable  for  a 
separator  as  described  above.  The  method  accord- 
ing  to  the  invention  is  distinguished  in  that  a  band 
is  wound  overlapping  round  a  core,  wherein  the 
edge  strips  of  the  band  are  mutually  adhered  at  the 
overlap, 

-  the  core  is  removed, 

-  the  obtained  tube  is  cut  through  along  a 
plane  lying  at  half  the  prescribed  angle  to  the 
centre  line, 

-  the  housing  parts  are  turned  through  180° 
5  relative  to  one  another, 

-  and  the  edge  portions  are  adhered  to  each 
other. 

The  starting  point  can  therefore  be  a  single 
tube  which  can  be  formed  into  a  definitively  angled 

io  housing  part  by  a  simple  sawing  or  grinding  opera- 
tion  and  a  subsequent  adhering  operation  such  as 
welding.  If  desired  the  collecting  body  can  also  be 
wound  from  the  same  band.  Created  in  this  manner 
is  a  housing  part  that  is  particularly  simple  to 

75  manufacture  into  which  the  plates  are  placed,  re- 
sulting  in  a  device  that  is  extremely  flexible  and 
inexpensive  to  make. 

Above  mentioned  and  other  features  of  the 
invention  will  be  further  elucidated  in  the  figure 

20  description  herein-below  of  a  number  of  embodi- 
ments.  In  the  drawing: 

fig.  1  shows  a  perspective  standing  view  of  a 
first  embodiment  of  the  device  according  to  the 
invention, 

25  fig.  2  shows  a  cross  section  along  the  line  ll-ll  in 
fig.  1, 
fig.  3  is  a  perspective  standing  view  of  a  second 
embodiment,  wherein  the  housing  part  is  de- 
picted  at  a  distance  from  a  foundation, 

30  fig.  4  shows  a  perspective  standing  view  of  a 
third  embodiment  of  the  device, 
fig.  5  shows  a  perspective  view  of  a  possible 
method  of  manufacturing  the  housing  parts  as 
according  to  any  of  the  foregoing  figures. 

35  Designated  with  the  numeral  1  is  a  housing  of 
circular  cross  section  which  consists  of  an  upper 
housing  part  2  and  a  lower  housing  part  3.  The 
diameter  of  both  housing  parts  is  the  same  and  the 
adjoining  edge  joins  4  of  the  housing  parts  lie  in  a 

40  plane  forming  the  bisector  of  the  angle  which  the 
centre  line  or  a  describer  of  the  upper  housing  part 
1  makes  with  the  vertical.  Arranged  in  the  upper 
housing  part  is  an  array  of  plates  5  forming  a 
laminated  group,  the  cross  section  of  which  is 

45  shown  in  fig.  2. 
Arranged  half-way  along  the  side  of  housing 

part  2  is  an  inlet  opening  6  to  which  is  connected  a 
feed  pipe  7.  A  similar  feed  pipe  with  connecting 
opening  can  if  desired  also  be  arranged  on  the 

50  other  side.  At  the  top  an  outlet  opening  8  is  ar- 
ranged  in  the  wall  of  the  upper  housing  part  2,  onto 
which  opening  connects  a  drain  pipe  9. 

Connecting  onto  the  underside  of  the  lower 
housing  part  3  is  a  collecting  container  in  the  form 

55  of  a  conical  body  10,  to  the  bottom  of  which  is 
fixed  a  drain  pipe  1  1  . 

The  housing  parts  2,  3  and  collecting  body  10 
are  supported  in  a  frame  13  consisting  of  a  rectan- 

2 



3 EP  0  521  583  A1 4 

gular  system  of  profiles  suitable  for  bearing  the 
weight  of  the  housing  parts  2,  3  and  10  in  addition 
to  that  of  the  water  quantity  and  the  sludge. 

The  operation  of  the  device  shown  is  as  fol- 
lows.  Through  feeding  contaminated  water  via  pipe 
7  and  inlet  opening  6  a  quantity  of  water  enters  the 
upper  housing  part  2  in  the  chamber  12  adjacent 
the  array  of  plates.  The  water  sinks  towards  the 
lower  housing  part  3  and  rises  upward  via  the 
plates  of  the  array  5  into  the  upper  housing  part 
and  flows  away  via  the  outlet  opening  8  via  the 
drain  pipe  9. 

Through  correct  adjustment  of  the  flow  rate, 
the  contaminants  present  in  the  water,  which  may 
or  may  not  be  flocculated  by  a  flocking  agent,  will 
sink  downward  as  a  result  of  the  force  of  gravity 
onto  the  sloping  plates  5.  When  sufficient  particles 
have  been  deposited  the  layer  of  contaminated 
particles  will  slide  downward  along  the  upper  side 
of  each  plate  of  the  array  5  and  drop  into  the  lower 
housing  part  3.  On  arrival  there  they  will  be  col- 
lected  in  the  conical  body  10  and  can  be  dis- 
charged  via  drain  pipe  1  1  .  This  method  of  the  plate 
separator  is  per  se  known. 

Fig.  3  shows  a  variant  of  the  device  wherein 
the  upper  housing  part  2  and  the  lower  housing 
part  3  connect  to  one  another  in  a  similar  manner 
to  fig.  1.  The  feed  pipes  7  and  drain  pipe  9  are 
arranged  in  identical  manner. 

Connecting  onto  the  bottom  edge  of  the  lower 
housing  part  3  is,  however,  not  a  conical  body  10 
but  a  flange  plate  15  which  is  provided  with 
through-holes  16  through  which  can  be  arranged 
fastening  bolts  17.  These  latter  form  part  of  a  solid 
body  18  in  which  a  conical  space  19  is  recessed. 
The  conical  space  connects  at  the  bottom  onto  the 
drain  pipe  1  1  . 

Because  of  the  solid  embodiment  of  the  block 
body  18,  this  latter  can  serve  simultaneously  as 
foundation  means.  The  construction  of  the  present 
device  can  therefore  be  embodied  in  very  simple 
manner. 

Fig.  4  shows  a  third  variant  wherein  the  upper 
housing  part  2  stands,  as  in  the  preceding  figures, 
at  a  determined  angle  to  the  vertical.  In  this  em- 
bodiment  the  lower  housing  part  3  is  extended 
upward  in  a  part  20  in  which  a  stirring  means  21  is 
accommodated.  The  device  is  provided  with  a  sup- 
ply  container  22  for  a  flocking  agent.  The  feed  pipe 
7  for  the  contaminated  water  debouches  in  a  mixer 
in  which  the  water  is  mixed  with  the  flocking  agent. 
The  upper  housing  part  2  is  again  provided  with  a 
drain  pipe  9,  as  in  the  foregoing  embodiments, 
wherein  the  array  of  plates  5  likewise  remains 
accommodated  in  this  housing  part.  The  lower 
housing  part  is  further  embodied  with  a  horizontal 
drain  pipe  1  1  . 

The  operation  of  this  embodiment  is  that  the 

contaminated  water  is  not  fed  into  the  side  part  of 
the  upper  housing  part  2  but  into  the  extended  part 
20  of  the  lower  housing  part  3.  Due  to  the  flocking 
agent  from  container  22  and  the  stirring  means  21 

5  the  contaminating  constituents  which  sink  down- 
ward  in  the  vertical  shaft  of  the  housing  part  can  be 
flocculated.  The  draining  of  water  again  takes  place 
via  the  array  of  plates  5  and  the  water  can  ulti- 
mately  be  drained  in  cleaned  state  via  pipe  9. 

io  The  housing  parts  according  to  the  three  em- 
bodiments  shown  above  are  simple  to  make  start- 
ing  from  commercially  available  tubular  material. 
The  starting  material  can  also  be  a  band  30,  see 
fig.  5,  which  is  pulled  from  a  reel  31  and  which  is 

is  wound  onto  a  core  32  by  causing  this  core  to 
rotate  in  the  direction  of  the  arrow  P1  .  To  this  end 
the  core  is  mounted  on  the  right-hand  side  in  a 
bearing  block  33  and  on  the  left-hand  side  in  a 
gearbox  34  to  which  is  connected  a  motor  35. 

20  By  winding  the  band  30  such  that  the  edge 
portions  mutually  overlap,  the  edge  R  can  be  sub- 
jected  to  an  adhesion  to  the  preceding  wind  by 
means  of  a  heating  treatment  by  the  lance  36,  so 
that  a  closed  tube  is  eventually  formed  around  the 

25  core  32.  The  core  can  also  be  embodied  with  a 
conically  formed  end  portion  37  around  which  the 
band,  with  some  adjustments,  can  likewise  be 
wound.  Thus  resulting  after  removal  of  the  core  32 
is  a  hollow  cylindrical  body  that  has  only  to  be  cut 

30  through  at  a  determined  position  along  a  plane 
corresponding  with  the  bisector  plane  as  described 
with  reference  to  fig.  1.  Rotation  of  the  two  housing 
parts  through  180°  relative  to  one  another  and 
mutual  adhesion  of  the  cut  edges  4  can  result  in  a 

35  housing  as  according  to  fig.  1  and  3. 
The  housing  according  to  fig.  4  can  also  be 

manufactured  by  starting  with  two  tubular  portions 
wound  for  example  as  in  fig.  5,  which  are  respec- 
tively  cut  out  in  fitting  manner  so  that  the  edge 

40  portions  4  can  be  welded  together. 
The  invention  is  not  limited  to  the  above  de- 

scribed  embodiment. 

Claims 
45 

1.  Device  for  separating  constituents  out  of  a 
liquid,  which  device  comprises  a  housing  with 
inlet  and  outlet  opening,  an  array  of  parallel 
plates  placed  at  a  mutual  distance  and  ar- 

50  ranged  between  this  inlet  and  outlet  opening, 
which  plates  stand  at  a  predetermined  angle  to 
the  horizontal,  and  means  for  feeding  the  liquid 
to  a  housing  and  for  discharging  the  sludge, 
characterized  in  that  in  cross  section  the 

55  housing  is  a  circular  angled  tube,  wherein  the 
centre  line  of  the  lower  housing  part  stands 
vertically  or  practically  vertically  and  the  centre 
line  of  the  upper  housing  part  is  placed  at  that 
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determined  angle,  in  which  upper  housing  part 
the  array  of  plates  is  received. 

2.  Device  as  claimed  in  claim  1,  characterized 
in  that  the  lower  boundary  of  the  lower  hous-  5 
ing  part  connects  onto  a  body  provided  with  a 
space  narrowing  towards  the  bottom. 

3.  Device  as  claimed  in  claim  2,  characterized 
in  that  the  body  is  thin-walled.  10 

4.  Device  as  claimed  in  claim  2,  characterized 
in  that  the  body  is  a  solid  rectangular  block  in 
which  the  space  is  recessed. 

75 
5.  Device  as  claimed  in  any  of  the  foregoing 

claims,  characterized  in  that  the  lower  hous- 
ing  part  is  extended  upward  beyond  the  upper 
housing  part. 

20 
6.  Method  for  manufacturing  a  housing  suitable 

for  a  device  as  claimed  in  claim  1,  starting 
from  a  tube,  characterized  in  that 

-  the  tube  is  cut  through  along  a  plane 
lying  at  an  angle  that  is  half  the  pre-  25 
scribed  angle  to  the  centre  line, 

-  the  housing  parts  are  rotated  through 
180°  relative  to  one  another,  and 

the  edge  portions  of  the  tube  are  mutually 
adhered.  30 

7.  Method  as  claimed  in  claim  6,  characterized 
in  that  in  order  to  obtain  the  tube  a  band  is 
wound  overlapping  round  a  core, 

-  the  edge  strips  of  the  band  lying  one  on  35 
the  other  are  mutually  adhered, 

-  the  core  is  removed, 

8.  Method  as  claimed  in  claim  7,  characterized 
in  that  the  thin-walled  body  is  formed  simulta-  40 
neously  with  the  tubular  housing  from  the 
wound  band. 

9.  Band  suitable  for  a  method  as  claimed  in  claim 
7  or  8,  characterized  in  that  the  band  is  45 
manufactured  from  a  plastic  material. 

10.  Band  suitable  for  a  method  as  claimed  in  claim 
7  or  8,  characterized  in  that  the  band  con- 
sists  of  metal.  50 
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