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@)  Cleaning  apparatus  for  contaminated  liquids  comprising  a  measuring  appliance. 
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(57)  Apparatus  for  cleaning  contaminated  liquids, 
such  as  waste  water,  which  apparatus  com- 
prises  a  vessel  (1)  filled  with  a  filter  bed  (2)  of  a 
granular  filter  material  such  as  sand,  a  doub- 
le-walled  tube  (3)  which  stands  immersed  in  the 
bed  and  the  one  space  of  which  is  connected  to 
a  pressure  source  for  a  gaseous  medium  such 
as  air  to  form  a  transport  pump,  a  second  tube 
(4)  protruding  into  the  filter  bed  for  supplying 
the  liquid  for  cleaning,  an  outlet  for  the  cleaned 
liquid  (12)  arranged  at  a  distance  above  the 
filter  bed,  and  a  second  outlet  (11)  for  the 
contaminating  substance  communicating  with 
the  top  side  of  the  double-walled  tube,  wherein 
a  measuring  appliance  is  arranged  close  to  the 
vessel,  which  measuring  appliance  (20)  is  pro- 
vided  with  a  measuring  member  (21)  connected 
to  the  filter  bed  such  that  it  moves  downward 
with  the  filter  bed  in  addition  to  a  resetting 
means  for  the  measuring  member  for  returning 
it  to  the  starting  position  after  a  period  of  time, 
so  that  deviations  of  the  speed  of  movement  of 
the  filter  material  in  the  vessel  are  immediately 
detected. 
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The  invention  relates  to  an  apparatus  for  cleaning 
contaminated  liquids,  such  as  waste  water,  which  ap- 
paratus  comprises  a  vessel  filled  with  a  filter  bed  of 
a  granular  filter  material  such  as  sand,  a  double-wal- 
led  tube  which  stands  immersed  in  the  bed  and  the  5 
one  space  of  which  is  connected  to  a  pressure  source 
for  a  gaseous  medium  such  as  air  to  form  a  transport 
pump,  a  second  tube  protruding  into  the  filter  bed  for 
supplying  the  liquid  for  cleaning,  an  outlet  for  the 
cleaned  liquid  arranged  at  a  distance  above  the  filter  w 
bed,  and  a  second  outlet  for  the  contaminating  sub- 
stance  communicating  with  the  top  side  of  the  dou- 
ble-walled  tube. 

Such  an  apparatus  is  used  for  cleaning  industrial 
and  domestic  waste  water,  which  apparatus  is  known  15 
to  have  a  filter  bed  of  for  instance  sand  which  is  in  con- 
tinuous  movement  from  top  to  bottom  in  the  vessel 
and  which  is  cleaned  by  the  transport  pump  and  de- 
posited  once  again  on  the  filter  bed.  With  such  a  filter 
it  is  important  that  the  cleaning  action  remains  con-  20 
stant  and  that  therefore  the  movement  of  the  filter 
bed  should  remain  constant  over  the  entire  periphery 
of  the  vessel.  It  has  been  found  in  practice  that  mo- 
ments  can  occur  when  the  movement  speed  of  the  fil- 
ter  material  in  the  vessel  suddenly  deviates  after  a  25 
long  period,  which  is  not  immediately  observed  by  the 
operating  personnel. 

The  invention  has  for  its  object  to  provide  an  ap- 
paratus  with  which  the  deviation  of  the  speed  of 
movement  of  the  filter  material  in  the  vessel  is  imme-  30 
diately  detected. 

The  apparatus  according  to  the  invention  is  dis- 
tinguished  by  a  measuring  appliance  close  to  the  ves- 
sel,  which  measuring  appliance  is  provided  with  a 
measuring  member  connected  to  the  filter  bed  such  35 
that  it  moves  downward  with  the  filter  bed  in  addition 
toa  resetting  means  forthe  measuring  member  for  re- 
turning  it  to  the  starting  position  after  a  period  of  time. 

Due  to  the  application  of  the  downward  sinking 
measuring  member  the  speed  thereof  can  be  detect-  40 
ed,  which  detection  can  be  used  for  taking  corrective 
steps. 

In  one  embodiment  the  measuring  member  is 
embodied  as  an  elongate  body  which  co-acts  with  at 
least  two  sensor  means  for  measuring  the  distance  45 
the  elongate  body  has  descended. 

The  elongate  body  can  be  embodied  as  a  rod 
which  co-acts  with  two  sensor  means  which  are  em- 
bodied  as  approach  switches  and  which  are  activated 
when  passed,  whereafter  the  time  measurement  is  50 
sufficient  to  compute  the  sinking  speed  of  the  filter 
bed. 

Above  mentioned  and  other  characteristics  will 
be  elucidated  further  in  the  figure  description  of  two 
embodiments  of  the  invention  hereinbelow.  In  the  55 
drawing: 

fig.  1  shows  a  standing  cross-section  of  a  clean- 
ing  apparatus  according  to  the  invention  with  an 

associated  measuring  appliance  shown  sche- 
matically, 
fig.  2  shows  an  alternative  embodiment  of  the 
measuring  appliance  of  fig.  1  in  perspective  view. 
Designated  in  fig.  1  with  the  numeral  1  is  the  ves- 

sel  in  which  a  filter  bed  2  is  arranged.  The  vessel  con- 
sists  of  a  cylindrical  portion  and  a  conical  portion  con- 
necting  thereunder,  wherein  the  top  of  the  vessel  is 
open.  Arranged  in  the  middle  of  the  vessel  1  is  a  dou- 
ble-walled  tube  3,  the  inner  tube  of  which  protrudes 
into  the  tip  of  the  conical  portion  of  vessel  1,  while  the 
outer  tube  ends  at  a  distance  thereabove.  At  the  top 
the  tubes  are  mutually  connected  to  form  a  closed 
space  between  the  inner  and  outer  tube.  Halfway 
along  the  height  of  the  vessel  1  a  tubular  jacket  4  is 
arranged  co-axially  around  the  double-walled  tube  3, 
the  top  end  of  which  jacket  is  connected  to  a  feed  tube 
5  forthe  liquid  for  cleaning  which  is  supplied  at  6.  Con- 
nected  to  the  underside  of  jacket  4  in  star  shape  are 
a  number  of  channels  7  which  in  cross  section  form 
an  upside  down  U,  so  that  the  underside  thereof  is 
open.  A  conical  jacket  8  is  further  placed  round  the 
double-walled  tube  3  at  the  bottom  of  the  jacket  4. 

Above  the  jacket  4  a  second  jacket  9  is  fitted 
round  the  double-walled  tube  3,  the  bottom  end  of 
which  is  open  and  the  top  end  of  which  debouches 
into  a  tank  10,  the  upper  edge  of  which  lies  at  the 
same  height  as  that  of  the  vessel  1  .  In  the  bottom  of 
the  tank  a  tube  11  protrudes  upward  into  the  tank  10 
and  runs  downward  through  the  wall  of  the  vessel  1 
to  the  outside. 

An  outlet  12  is  further  arranged  in  the  upper  part 
of  the  vessel  1  for  the  cleaned  water. 

The  cleaning  apparatus  as  described  above  op- 
erates  as  follows: 

The  granular  filter  bed  of  for  instance  sand  ex- 
tends  above  the  jacket  4  but  beneath  the  jacket  9. 

The  liquid  for  cleaning,  for  example  waste  water, 
is  fed  into  the  tube  5  at  6,  whereafter  it  sinks  down- 
ward  to  the  star-shaped  channels  7  where  it  dispers- 
es  over  the  horizontal  cross  section  of  the  vessel  1 
and  the  filter  bed  2.  The  water  is  then  filtered  in  up- 
ward  flow  by  the  granular  filling  and  is  carried  away 
out  of  the  vessel  1  at  the  top  via  outlet  12.  By  supply- 
ing  a  quantity  of  air  into  the  space  between  both 
tubes  of  the  double-walled  tube  3,  this  air  will  flow  up- 
ward  into  the  inner  tube  at  the  bottom  via  slits  13,  car- 
rying  with  it  the  granulated  material  from  the  filter  bed 
2.  This  material  is  there  washed  in  the  upward  move- 
ment  and  will  flow  out  above  the  double-walled  tube 
3  into  the  bottom  side  of  the  tank  10  and  sink  down- 
ward  for  a  second  washing  between  tube  9  and  dou- 
ble-walled  tube  3.  Cleaned  water  that  flows  upward  to 
the  tank  10  is  used  for  this  second  washing,  wherein 
the  contamination  is  carried  away  with  the  used  wa- 
ter  via  outlet  11.  The  sand  flows  back  onto  the  top  of 
the  sand  bed  2. 

It  will  be  apparent  from  the  above  description  of 
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the  operation  that  the  sand  bed  makes  a  continuous 
downward  movement  because  it  is  carried  away  at 
the  bottom  by  the  airtransport  pump  formed  by  dou- 
ble-walled  tube  3  and  supplied  at  the  top  from  the 
jacket  9.  The  filter  bed  can  thus  be  used  continuously 
because  it  is  also  continuously  cleaned.  The  degree 
of  speed  with  which  the  filter  bed  sinks  determines 
the  cleaning  value  of  the  apparatus. 

It  is  therefore  important  to  be  able  to  measure  the 
sinking  speed  of  the  filter  bed  2,  forwhich  purpose  the 
invention  proposes  a  measuring  device  which  is  gen- 
erally  designated  with  the  numeral  20. 

The  measuring  appliance  is  provided  with  a 
downward  directed  elongate  body  in  the  form  of  a  rod 
21  which  at  22  is  suspended,  either  in  a  guide  21'  or 
not,  from  the  piston  rod  23  of  a  cylinder  24.  The  cylin- 
der  24  can  be  fed  by  a  pressure  source  25  and  is  con- 
trolled  via  a  valve  26.  Two  detecting  sensors  27  and 
28  are  arranged  at  the  cylinder  24,  signals  of  which 
are  processed  in  a  computing  unit  29. 

Detecting  of  the  sinking  speed  takes  place  as  fol- 
lows.  With  a  pressureless  cylinder  24  the  rod  21 
stands  in  the  filter  bed  2  and  sinks  down  together  with 
this  filter  bed.  During  this  downward  movement  ac- 
cording  to  the  arrow  P1  the  piston  of  cylinder  24  is 
likewise  carried  along,  until  it  has  passed  the  detect- 
ing  means  28.  After  passing  this  detecting  means  28 
the  computing  unit  and  control  unit  29  will  operate  the 
valve  26  and  transport  compressed  airfrom  the  pres- 
sure  source  25  to  the  underside  of  the  piston  of  cylin- 
der  24,  whereby  the  rod  21  is  carried  upward  until  the 
piston  has  passed  the  detecting  means  27.  The  sys- 
tem  24  is  again  made  pressureless  by  switching  the 
valve  26,  whereby  the  rod  can  sink  again.  At  the  start 
of  the  downward  movement  at  detecting  means  17 
and  the  end  of  this  movement  at  detecting  means  28, 
the  distance  between  the  two  detecting  means  27,  28 
is  divided  by  the  time,  whereby  the  sinking  speed  can 
be  determined  by  the  computing  unit  29.  With  this 
data  further  operations  and  alarm  signalling  of  the 
system  can  take  place,  for  example  by  increasing  or 
reducing  the  supply  speed  at  which  compressed  air  is 
fed  into  the  transport  pump  3.  The  sand  bed  can 
thereby  be  cleaned  respectively  more  rapidly  or  slow- 
ly  and  the  sinking  speed  can  be  corrected. 

Fig.  2  shows  an  alternative  embodiment  wherein 
the  rod  21  as  elongate  body  is  replaced  by  a  cable  30 
on  the  bottom  side  of  which  a  weight  31  is  suspended 
which  protrudes  into  the  filter  bed  2.  The  cable  is 
wound  on  a  drum  32  which  is  driven  by  a  disconnect- 
able  motor  33.  The  drum  is  provided  for  example  with 
two  detecting  means  34,  35  which  are  monitored  by 
a  sensor  36.  After  making  one  or  more  revolutions  the 
sensor  36  can  energize  the  motor  33  and  carry  the 
cable  30  back  out  of  the  sand  bed.  The  time  can  also 
be  measured  at  which  the  detecting  means  34,  35  are 
sensed  by  t  he  sensor  36.  The  sensor  36  is  in  t  h  is  case 
coupled  to  a  computing  unit  29  (not  shown),  the 

measurement  data  from  which  is  further  used  for 
monitoring  the  cleaning  apparatus. 

5  Claims 

1.  Apparatus  for  cleaning  contaminated  liquids, 
such  as  waste  water,  which  apparatus  comprises 
a  vessel  filled  with  a  filter  bed  of  a  granular  filter 

10  material  such  as  sand,  a  double-walled  tube 
which  stands  immersed  in  the  bed  and  the  one 
space  of  which  is  connected  to  a  pressure  source 
for  a  gaseous  medium  such  as  air  to  form  a  trans- 
port  pump,  a  second  tube  protruding  into  the  filter 

15  bed  for  supplying  the  liquid  for  cleaning,  an  outlet 
for  the  cleaned  liquid  arranged  at  a  distance 
above  the  filter  bed,  and  a  second  outlet  for  the 
contaminating  substance  communicating  with 
the  top  side  of  the  double-walled  tube,  charac- 

20  terized  by  a  measuring  appliance  close  to  the 
vessel,  which  measuring  appliance  is  provided 
with  a  measuring  member  connected  to  the  filter 
bed  such  that  it  moves  downward  with  the  filter 
bed  in  addition  to  a  resetting  means  for  the  meas- 

25  uring  member  for  returning  it  to  the  starting  pos- 
ition  after  a  period  of  time. 

2.  Apparatus  as  claimed  in  claim  1  ,  characterized 
in  that  the  measuring  member  is  an  elongate 

30  body  which  co-acts  with  two  sensor  means  locat- 
ed  at  a  mutual  distance  for  measuring  the  sinking 
distance. 

3.  Apparatus  as  claimed  in  claim  2,  characterized 
35  in  that  the  elongate  body  is  a  rod. 

4.  Apparatus  as  claimed  in  claim  2,  characterized 
in  that  the  elongate  body  is  a  cable. 

40  5.  Apparatus  as  claimed  in  any  of  the  foregoing 
claims,  characterized  in  that  the  measuring  ap- 
pliance  is  provided  with  a  computing  unit. 
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