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Decanter  centrifuge. 

©  A  decanter  centrifuge  used  for  solid-liquid  sepa- 
ration  of  a  feed  solution  containing  suspended 
solids.  According  to  a  preferred  embodiment,  plural 
number  of  clarified  liquid  discharge  ports  are  formed 
on  a  bowl-head  of  a  rotating  bowl.  On  the  other 
hand,  a  ring-shaped  weir  is  mounted  on  the  bowl- 
head,  coaxially  has  a  ring-shaped  overflow  cavity 
communicating  with  each  liquid  discharge  port  and 
is  provided  with  a  peripheral  opening  directing  the 

rotative  axis  of  the  bowl-head.  Additionally,  plural 
number  of  reducing  blades  are  provided  in  the  ring- 
shaped  overflow  cavity  in  a  radial  form  from  the 
rotative  axis  of  the  bowl-head.  Then,  the  cavity  is 
divided  into  plural  number  of  portions  while  each 
reducing  blade  is  fixed  to  the  inner  face  of  the  ring- 
shaped  weir.  Due  to  the  reducing  blades,  appropriate 
quantity  of  the  clarified  liquid  is  overflown. 

FIG.  1 
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Background  of  the  Invention 

1  .  Field  of  the  Invention 

This  invention  relates  to  a  decanter  centrifuge 
used  for  a  solid-liquid  separation  of  a  feed  solution 
containing  suspended  solids. 

2.  Prior  Art 

As  shown  in  Fig.  1,  this  type  of  centrifuge 
comprises  a  bowl  1  which  rotates  with  a  high 
rotative  speed,  a  screw-conveyor  2  which  is  dis- 
posed  coaxially  with  the  rotating  bowl  1  and  which 
is  pivoted  by  the  rotating  bowl  1  so  as  to  be 
included  in  the  bowl  1.  Then,  a  screw  blade  13  is 
helically  provided  around  the  conveyor  2  so  that 
there  is  a  narrow  gap  between  the  inner  surface  of 
the  bowl  1  and  the  external  circumference  of  the 
screw  blade  13.  The  rotating  bowl  1  and  the  screw 
conveyer  2  rotate  in  the  same  direction,  while  there 
is  a  necessary  differential  rotative  speed  between 
the  bowl  1  and  the  conveyor  2. 

A  feed  solution  is  introduced,  through  a  supply 
pipe  1  0,  to  the  rotating  bowl  1  from  the  supply  port 
10a  of  the  supply  pipe  10.  Then,  due  to  centrifugal 
force  caused  by  the  rotation  of  the  bowl  1  ,  the  feed 
solution  is  sprayed  to  the  inner  surface  of  the 
rotating  bowl  1.  Therefore,  a  pool  14  is  formed  in 
the  bowl  1.  Thus,  the  solidified  particles  of  the 
suspended  solids  are  separated  from  a  clarified 
liquid  to  be  sedimented  on  the  bottom  of  the  pool 
14.  The  solidified  particles  of  the  suspended  solids 
are  scraped  together  towards  the  right  side  of  this 
figure  by  the  screw  blade  13  and  discharged.  On 
the  other  hand,  the  clarified  liquid  overflows  from  a 
liquid  discharge  port  4  formed  on  a  bowl-head  3  of 
the  bowl  1  and  is  discharged  from  the  bowl  1  . 

In  prior  art,  as  shown  in  Fig.  3,  a  ring-shaped 
or  a  board-shaped  weir  30  is  normally  attached  to 
the  external  side  of  the  base  of  the  bowl-head  3 
adjacent  to  the  liquid  discharge  port  4,  in  order  to 
adjust  the  level  of  the  pool  14. 

Generally,  the  accelerating  power  is  given  by 
the  following  equation  (1). 

hp  =  7.61  x  Q  x  (2r)2  x  N2  x  10"7  (1) 

where  hp  :  accelerating  power  (KW),  Q  :  flow  rate 
(m3/hr),  r  :  radius  (m),  N  :  number  of  revolution 
(rpm) 

As  shown  in  equation  (1),  as  the  radius  (r)  is 
decreased,  that  is  to  say,  as  the  level  of  the  pool 
14  is  raised,  the  accelerating  power  (P)  can  be 
decreased  resulting  in  saving  the  amount  of  re- 
quired  power.  Additionally,  depending  on  the  type 
of  structure  of  the  screw  conveyor  or  solid-liquid 
separating  efficiency,  when  the  level  of  the  pool  1  4 

is  raised,  the  capacity  of  the  rotating  bowl  1  for 
containing  the  feed  solution  can  be  increased.  This 
provides  an  improved  separating  efficiency. 

In  view  of  raising  the  level  of  the  pool  14,  as 
5  shown  in  Fig.  4,  a  liquid  discharge  port  4  is  formed 

so  as  to  cross  slantingly  the  base  of  a  bowl-head  3. 
Besides,  there  are  some  conventional  appara- 

tus,  each  of  which  is  characterized  by  each  dis- 
charging  method  of  the  clarified  liquid.  For  exam- 

10  pie,  in  Japanese  Utility  Model  Publication  No.  60- 
31793  using  a  skimming  method,  a  pipe-shaped 
skimming-blade  is  immersed  in  the  clarified  liquid. 
Then,  utilizing  the  rotational  energy  of  the  clarified 
liquid,  this  liquid  is  introduced  along  the  skimming- 

75  blade  to  be  discharged.  Further,  another  apparatus 
is  shown  in  Japanese  Patent  Publication  No.  63- 
31261.  Although  the  object  of  this  conventional 
apparatus  is  different  from  the  object  of  the  present 
invention,  a  method  for  raising  the  level  of  a  dis- 

20  charged  liquid  is  shown.  In  this  conventional  ap- 
paratus,  around  the  peripheral  face  of  the  screw 
conveyor,  paths  for  discharging  solids  and  paths 
for  discharging  clarified  liquid  are  provided.  They 
radiate  from  the  axis  of  this  screw  conveyor.  Side 

25  paths  are  also  provided  so  as  to  communicate  with 
the  paths  for  discharging  clarified  liquid.  Then,  con- 
trollers  for  the  quantity  of  the  discharged  clarified 
liquids  are  equipped  on  the  side  paths,  thereby,  the 
quantity  of  the  discharged  liquids  can  be  adjusted. 

30  This  provides  apparatus  by  which  the  level  of  the 
discharged  liquid  can  be  raised. 

In  order  to  raise  the  level  of  the  pool,  generally 
the  liquid  discharge  port  provided  on  the  bowl-head 
should  be  formed  so  as  to  be  adjacent  to  the  axis 

35  of  the  bowl  head.  However,  torsional  stress  is  in- 
creased  at  this  axis,  further,  bending  stress  in  the 
direction  of  the  axis  is  applied  there.  Accordingly, 
the  liquid  discharge  port  placed  to  be  adjacent  to 
the  rotating  axis  often  causes  a  problem  related  to 

40  the  structural  strength  of  the  bowl-head.  Therefore, 
this  method  for  raising  the  level  of  the  pool  always 
can  not  be  carried  out  because  of  the  problem 
related  to  the  structural  strength. 

Further,  in  the  method  explained  referring  to 
45  Fig.  4,  since  the  liquid  discharge  port  4  is  formed 

so  as  to  cross  slantingly  the  base  of  the  bowl-head 
3.  the  level  of  the  pool  can  be  raised  to  some 
degree  comparing  apparatus  explained  referring  to 
Fig.  3.  However,  also  in  this  method,  there  remains 

so  the  problem  related  to  the  structural  strength. 
On  the  other  hand,  apparatus  shown  in  Japa- 

nese  Utility  Model  Publication  No.  60-31793  re- 
quires  high  energy  for  discharging,  thus,  can  not 
save  the  amount  of  required  power.  Next,  appara- 

55  tus  shown  in  Japanese  Patent  Publication  No.  63- 
31261  is  not  suitable  for  discharging  solids  having 
a  low  water  content,  additionally,  this  apparatus  has 
problems  related  to  the  abrasion  of  the  skimming- 
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external  side  of  the  bowl-head  3  can  communicate 
each  other  through  the  liquid  discharge  port  4. 
Then,  a  ring-shaped  weir  5  is  mounted  on  the 
external  face  of  the  base  of  the  bowl-head  3.  In  the 

5  weir  5,  there  is  a  ring-shaped  overflow  cavity, 
which  commnunicate  with  each  liquid  discharge 
port  4  and  which  coaxially  has  a  peripheral  opening 
directing  the  rotative  axis  of  this  bowl-head  3. 

Therefore,  since  the  level  of  the  pool  14  is 
io  determined  by  the  position  of  the  overflow  cavity  of 

the  weir  5  on  its  radius  direction,  the  level  of  the 
pool  14  can  be  raised  easily.  However,  even  if  the 
level  is  raised,  since  the  clarified  liquid  beyond  the 
liquid  discharge  port  4  reaches  soon  at  the  over- 

75  flow  cavity  of  the  above  mentioned  ring-shaped 
weir  5,  blade  free  vortex  flow  is  produced.  Then, 
the  clarified  liquid  overflows  the  ring-shaped  weir  5 
with  a  peripheral  velocity,  which  is  the  same  as  or 
larger  than  its  peripheral  velocity  at  the  liquid  dis- 

20  charge  port  4.  Accordingly,  pressure  drop  is  in- 
creased  at  the  overflow  cavity  of  the  ring-shaped 
weir  5  resulting  in  decreasing  of  the  amount  of 
overflown  clarified  liquid.  In  the  present  invention, 
in  order  to  prevent  this  situation,  that  is  to  say,  in 

25  order  to  prevent  the  blade  free  vortex  flow,  plural 
number  of  blades  6  as  speed  reducing  blades  are 
provided  in  the  lip  portion  of  the  ring-shaped  weir  5 
in  a  radial  form.  Each  speed  reducing  blade  can  be 
fixed  to  the  internal  face  of  the  ring-shaped  weir  5, 

30  to  the  external  face  of  the  bowl-head  3,  or  to  the 
both  faces  so  as  to  cross  them.  Due  to  the  speed 
reducing  blades  6,  the  relation  between  the  periph- 
eral  velocity  (v)  and  the  radius  (r)  is  shown  by  the 
equation;  v  =  rco,  where  (a)  is  rate  of  rotation.  That 

35  is  to  say,  when  the  rate  of  rotation  (w)  is  fixed, 
since  the  peripheral  velocity  is  proportional  to  the 
radius,  this  velocity  can  be  reduced  by  reducing 
the  radius.  Therefore,  the  pressure  drop  is  not 
produced  relatively.  As  a  result,  appropriate  quan- 

40  tity  of  overflow  can  be  attained. 
On  the  other  hand,  theoretically,  depending  on 

the  provision  of  the  speed  reducing  blades  6,  the 
produced  pressure  drop  is  changed,  so  that  the 
amount  of  required  power  can  be  decreased  as 

45  explained  after. 
In  this  section,  the  peripheral  velocity  and  the 

radius  at  the  clarified  liquid  discharge  port  4  are 
indicated  by  V4  and  r*  respectively  and  the  periph- 
eral  velocity  and  the  radius  at  the  ring-shaped  weir 

50  5  are  indicated  by  V7  and  r7  respectively, 
in  case  of  the  blade  free  vortex  flow... 
V+r*  =  V7r7,  therefore, 

blade  and  other  problems  related  to  its  complicated 
structure. 

Summary  of  the  Invention 

It  is  therefore  the  main  object  of  the  present 
invention  to  provide  a  centrifuge,  whose  pool  level 
can  be  raised  without  the  problem  of  structural 
strength,  thereby  by  which  the  amount  of  required 
power  can  be  saved  and  high  efficiency  for  sepa- 
rating  can  be  attained. 

In  a  decanter  centrifuge  related  to  the  present 
invention,  a  rotating  bowl  is  provided  with  at  least 
one  solid  discharge  port  and  at  least  one  clarified 
liquid  discharge  port.  A  screw  conveyor  is  dis- 
posed  coaxially  with  the  rotating  bowl  so  as  to  be 
included  in  the  rotating  bowl.  The  rotating  bowl  and 
the  screw  conveyor  are  rotated  in  the  same  direc- 
tion  with  a  differential  rotative  speed.  A  feed  solu- 
tion  to  be  separated  is  introduced  into  a  ring- 
shaped  space  formed  between  the  rotating  bowl 
and  the  screw  conveyor.  The  feed  solution  is  con- 
tinuously  separated  to  be  solid  and  liquid  by 
means  of  a  centrifugal  force.  Then,  the  solid  is 
discharged  from  the  solid  discharge  port  and  the 
liquid  is  discharged  from  the  clarified  liquid  dis- 
charge  port.  This  centrifuge  is  characterized  by  the 
provision  of  clarified  liquid  discharging  apparatus 
which  comprises  the  clarified  liquid  discharge  port, 
a  ring-shaped  weir  and  plural  number  of  reducing 
blades. 

Each  clarified  liquid  discharge  port  is  formed 
on  a  bowl-head  of  the  rotating  bowl  so  that  the 
inner  side  of  the  bowl  and  the  external  side  of  the 
bowl-head  can  communicate  with  each  other. 

The  ring-shaped  weir  is  mounted  on  the  exter- 
nal  face  of  the  bowl-head.  Then,  a  ring-shaped 
overflow  cavity  is  provided  in  the  ring-shaped  weir 
so  as  to  communicate  with  each  clarified  liquid 
discharge  port.  The  ring-shaped  weir  coaxially  has 
a  peripheral  opening  directing  the  rotative  axis  of 
the  bowl-head. 

The  plural  number  of  reducing  blades  are  pro- 
vided  in  the  ring-shaped  overflow  cavity  of  the  ring- 
shaped  weir  in  a  radial  form  from  the  rotative  axis 
of  the  bowl-head.  Then,  the  cavity  is  divided  into 
plural  number  of  portions  while  each  reducing 
blade  is  fixed  on  at  least  one  of  the  internal  face  of 
the  ring-shaped  weir  and  the  external  face  of  the 
bowl-head. 

The  operation  of  the  present  invention  is  ex- 
plained  referring  to  Fig.  1  . 

At  least  one  liquid  discharge  port  4  is  provided 
on  the  periphery  of  the  bowl-head  3,  or  preferably 
plural  number  of  liquid  discharge  ports  4,  4  are 
provided  so  as  to  be  disposed  on  the  periphery  of 
the  bowl-head  3  with  a  predetermined  space  so 
that  the  inner  side  of  the  rotating  bowl  1  and  the 

55  V7=V4j4 

in  case  of  the  provision  of  the  reducing  blades.. 
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V4.  =  r4a,  V7  =  (70,  therefore, 

v , - v « g  

Further,  as  for  the  pressure  drop, 

therefore,  in  case  of  the  blade  free  vortex  flow.. 

a p a =   f p £ *  

discharged,  the  decreased  amount  of  required 
power  Ahp  (KW)  is  shown  by  the  following  equa- 
tion; 

* 4 f $  

70  As  a  result,  in  case  of  the  provision  of  the 
reducing  blades,  V+  >  V7,  therefore,  the  amount  of 
required  power  is  decreased.  On  the  other  hand,  in 
case  of  the  blade  free  vortex  flow  without  the 
reducing  blades,  V7  >  V*,  therefore,  the  amount  of 

75  required  power  is  increased. 
Further  objects  and  advantages  of  the  present 

invention  will  be  apparent  from  the  following  de- 
scription,  reference  being  had  to  the  accompanying 
drawing  wherein  preferred  embodiments  of  the 

20  present  invention  are  clearly  shown. 

Brief  Description  of  the  Drawings 
Fig.  1  illustrates  a  decanter  centrifuge  related  to 
the  present  invention; 

25  Fig.  2  is  a  cross  sectional  view  taken  on  line  ll-ll 
of  Fig.  1  ; 
Figs.  3  and  4  illustrate  conventional  apparatus 
for  discharging  clarified  liquids. 

Description  of  the  Preferred  Embodiment 
30 

Now,  the  present  invention  is  described  more 
particularly. 

As  shown  in  Fig.  1,  a  decanter  centrifuge  re- 
lated  to  the  present  invention  has  a  following  struc- 

35  ture. 
A  rotating  bowl  1  is  a  combination  of  a  conical 

shape  and  a  cylindrical  shape.  A  bowl-head  3  is 
fixed  at  the  larger  radius  side  of  the  rotating  bowl  1 
so  as  to  enclose  completely  the  rotating  bowl  1. 

40  The  hollow  axis  8  of  the  bowl-head  3  is  extended 
from  the  bowl-head  3  so  as  to  communicate  with 
the  hollow  of  the  rotating  bowl  1.  On  the  other 
hand,  at  the  smaller  radius  side  of  the  rotating  bowl 
1,  the  hollow  axis  9  of  the  bowl  1  is  extended  from 

45  the  back  end  of  the  bowl  1  so  as  to  communicate 
with  the  hollow  of  the  rotating  bowl  1.  The  hollow 
axis  8  of  the  bowl-head  3  and  the  hollow  axis  9  of 
the  bowl  1  are  pivoted  by  bearing  stands  18  and 
19  respectively.  Accordingly,  the  rotating  bowl  1 

50  can  be  supported  horizontally  and  rotated  with  a 
high  rotative  speed  by  a  rotational  force,  which  is 
transformed  by  rotating  driving  means  (not  shown). 

In  the  hollow  portion  of  the  rotating  bowl  1,  a 
screw  conveyor  2  is  provided.  The  screw  conveyor 

55  2  is  pivoted  coaxially  with  the  rotating  horizontal 
axis  of  the  bowl  1  by  means  of  bearings  1  6  and  1  7. 
A  hollow  tube  12  of  the  screw  conveyor  2  is 
provided  horizontally  at  the  center  of  the  rotating 

=  -  l . V ? M - S  @v$(i--}) 
2g 

in  case  of  the  provision  of  the  reducing  blades... 

Jn 

=  ^ ( 1 - |  2g 

Accordingly,  APA  >  APB.  That  is  to  say,  in 
case  of  the  blade  free  vortex,  the  pressure  drop  is 
increased,  and  the  amount  of  overflown  liquid  is 
decreased. 

On  the  other  hand,  as  for  the  amount  of  re- 
quired  power, 

@/ hp=  TwdV 

v  =  r<o  and 

T  =  Q^ 
therefore, 

V7 

hp=£  v*dV 

Then,  in  case  of  the  provision  of  the  reducing 
blades,  if  the  same  amount  of  overflown  liquid  is 
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bowl  1.  A  screw  blade  13  extends  helically  the  full 
length  of  the  hollow  tube  12  so  as  to  almost  reach 
the  inner  surface  of  the  bowl  1  .  In  the  hollow  axis  8 
of  the  bowl-head  3,  a  transforming  rod  20  is  pro- 
vided.  Its  one  end  is  connected  to  the  end  face  of 
the  hollow  tube  12  of  the  screw  conveyor  2  and  its 
another  end  is  connected  to  a  gear  unit  22.  The 
rotational  force  from  the  above  mentioned  rotating 
driving  means  (not  shown)  is  transformed,  through 
the  intermediary  of  the  gear  unit  22,  to  the  trans- 
forming  rod  20.  Thus,  the  screw  conveyor  2  can  be 
rotated  with  the  high  rotative  speed.  The  rotating 
bowl  1  and  the  screw  conveyor  2  are  rotated  in  the 
same  direction,  while  there  is  a  slightly  differential 
speed  between  them,  which  is  accomplished  by 
means  of  the  gear  unit  22. 

A  solid  discharge  port  11  is  formed  at  the 
smaller  radius  side  of  the  rotating  bowl  1  on  the 
right  side  of  this  figure  so  that  solidified  particles 
scraped  together  can  be  discharged  from  the  solid 
discharge  port  11.  Then,  liquid  discharge  ports  4,  4 
are  formed  on  the  base  of  the  bowl-head  3  at  the 
larger  radius  side  of  the  rotating  bowl  1  . 

The  portion,  where  the  clarified  liquid  is  over- 
flown  from  each  liquid  discharge  port  4,  corre- 
sponds  to  clarified  liquid  discharging  apparatus. 
Since  the  present  invention  is  characterized  by  this 
portion,  this  portion  will  be  explained  closely  refer- 
ring  to  Fig.  2. 

The  above  mentioned  plural  number  of  clarified 
liquid  discharge  ports  4,  4  are  formed  so  as  to  be 
disposed  on  the  periphery  of  the  base  of  the  bowl- 
head  3  with  a  predetermined  space  and  so  as  to 
be  apart  from  the  rotative  center  of  the  bowl-head  3 
with  a  predetermined  radius.  Then,  the  ring-shaped 
weir  5  is  mounted  oil  the  gear  unit-side  face  of  the 
base  of  the  bowl-head  3.  In  the  weir  5,  there  is  a 
ring-shaped  overflow  cavity,  which  communicate 
with  each  liquid  discharge  port  4  and  which  co- 
axially  has  a  peripheral  opening  directing  the  rota- 
tive  axis  of  this  bowl-head  3.  Accordingly,  as  shown 
in  Fig.  1  ,  by  connecting  the  overflow  cavity  and  the 
liquid  discharge  ports  4,  4,  a  L-shaped  cross  sec- 
tion  is  formed.  In  the  lip  portion  of  this  ring-shaped 
weir  5,  plural  number  of  reducing  blades  6  are 
provided  in  a  radial  form  so  as  to  divide  the  ring- 
shaped  overflow  cavity  into  plural  number  of  por- 
tions  while  each  reducing  blade  is  disposed  be- 
tween  one  liquid  discharge  ports  4  and  an  adjust- 
ing  discharge  port  4.  Additionally,  a  ring-shaped 
adjusting  weir  board  7  is  mounted  on  the  gear  unit- 
side  face  of  the  weir  5  so  as  to  be  removal.  This 
adjusting  weir  board  7  can  be  changed  another 
adjusting  weir  board  7  having  a  different  inner 
diameter  as  desired,  thus,  the  level  of  the  pool  14 
can  be  adjusted  within  the  predetermined  highest 
and  lowest  limits. 

On  the  other  hand,  a  supply  pipe  10  is  inserted 

through  the  hollow  tube  12  of  the  screw  conveyor  2 
so  as  to  supply  the  feed  solution  to  be  separated. 
Then,  a  hole  15  for  the  feed  solution  to  be  sepa- 
rated  is  formed  on  the  peripheral  face  of  the  hollow 

5  tube  12  so  as  to  correspond  to  the  supply  port  10a 
of  the  supply  pipe  10.  In  the  bowl  1,  the  external 
side  of  the  hollow  tube  12  can  communicate  with 
its  internal  side  through  the  hole  15. 

When  the  feed  solution  to  be  separated  is 
w  supplied  from  the  supply  pipe  10,  while  the  rotating 

bowl  1  and  the  screw  conveyor  2  are  rotated  with 
each  high  rotative  speed,  the  feed  solution  is  intro- 
duced  to  the  external  side  of  the  hollow  tube  12 
within  the  rotating  bowl  1  through  the  hole  15 

75  formed  on  the  hollow  tube  12.  The  feed  solution  in 
the  rotating  bowl  1  is  continuously  splashed  toward 
the  peripheral  face  of  the  rotating  bowl  1  by  a 
centrifugal  force  caused  by  the  rotation  of  the  rotat- 
ing  bowl  1.  Therefore,  the  pool  14  is  formed  along 

20  the  peripheral  face  of  the  rotating  bowl  1.  The 
solidified  particles  of  the  feed  solution  are  sepa- 
rated  from  the  clarified  liquid  to  be  segmented  on 
the  bottom  of  the  pool  14.  These  particles  are 
scraped  towards  the  right  side  of  Fig.  1  by  means 

25  of  the  screw  blade  13  and  discharged  from  the 
solid  discharge  port  11.  On  the  other  hand,  the 
separated  clarified  liquid  is  discharged  from  the 
liquid  discharge  ports  4,  4  formed  on  the  bowl- 
head  3  and  overflown  beyond  the  adjusting  weir 

30  board  7  outwardly  from  the  rotating  bowl  1  . 
A  hood  21  is  formed  so  as  to  encircle  the 

rotating  bowl  1  .  Therefore,  the  discharged  solidified 
particles  and  the  clarified  liquid  can  be  prevented 
from  being  splashed  outside  of  the  hood  21  . 

35  On  the  other  hand,  in  this  embodiment,  the 
reducing  blades  6  are  fixed  to  only  the  internal  face 
of  the  ring-shaped  weir  5.  However,  they  can  be 
fixed  to  only  the  external  face  of  the  bowl-head  3 
or  to  the  both  faces  so  as  to  cross  the  both  faces. 

40  Apparatus  of  the  present  invention  can  be  uti- 
lized  for  concentrating  separation  of  slurry  as  well 
as  solid-liquid  separation  explained  before.  Hence, 
the  meaning  of  the  solidified  particles  in  the 
present  invention  is  not  limited  to  the  solids  and 

45  includes  also  the  concentrated  solution. 
The  effect  of  the  present  invention  is  shown 

more  clearly  by  examples. 

Example  1 
50 

A  decanter  centrifuge  was  used  in  this  exam- 
ple.  In  prior  art,  the  pool  level  of  this  decanter 
centrifuge  can  not  be  designed  to  be  higher  than 
130  mm  due  to  the  structural  strength  problem  of 

55  the  bowl-head  3  at  its  clarified  liquid  discharge 
port-side  portion.  This  decanter  centrifuge  was  de- 
formed  so  as  to  be  provided  with  clarified  liquid 
discharging  apparatus  related  to  the  present  inven- 
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tion.  Then,  a  slurry-solution,  whose  supplied  slurry 
concentration  is  0.5-1.0  %,  was  applied  with  the 
flow  rate  of  20  m3/hr. 

From  this  experiment,  the  level  of  the  pool  14 
could  be  raised  to  be  180  mm.  It  is  concluded  that  5 
the  amount  of  required  power  could  be  saved  with 
15-25  %. 

An  additional  experiment  was  performed.  In 
this  additional  experiment,  clarified  liquid  discharg- 
ing  apparatus,  which  has  no  reducing  blade,  was  10 
used. 

In  case  of  apparatus  having  reducing  blades  6 
on  the  ring-shaped  weir  5,  the  concentration  of  the 
concentrated  solution  discharged  from  the  solid 
discharge  port  was  4-5  %,  which  was  a  desired  75 
result.  On  the  other  hand,  in  case  of  apparatus 
having  no  reducing  blade,  a  pressure  drop  was 
produced  at  an  overflow  cavity,  thus,  the  quantity 
of  overflown  clarified  liquid  was  decreased.  There- 
fore,  concentration  of  the  concentrated  solution  dis-  20 
charged  from  the  solid  discharge  port  was  1.5-2.0 
%,  which  was  an  extremely  undesired  result. 

Example  2 
25 

For  comparing  the  separating  efficiencies  be- 
tween  the  conventional  decanter  centrifuge  and  the 
decanter  centrifuge  which  was  deformed  so  as  to 
be  provided  with  clarified  liquid  discharging  ap- 
paratus  related  to  the  present  invention.  The  pool  30 
level  of  the  conventional  centrifuge  can  not  be 
designed  to  be  higher  than  130  mm.  On  the  other 
hand,  the  decanter  centrifuge  related  to  the  present 
invention  has  the  pool  level  of  180  mm.  Operations 
were  carried  out  by  these  two  kinds  of  centrifuges  35 
respectively,  with  the  same  concentration  of  the 
supplied  slurry. 

In  case  of  the  centrifuge  whose  pool  level  was 
130  mm,  the  treating  capacity  for  concentrating 
slurry  (Q)  was  20  m3  /  hr  and  the  SS  recovery  was  40 
approximately  90  %.  On  the  other  hand,  in  case  of 
the  centrifuge  whose  pool  level  was  180  mm,  the 
treating  capacity  for  concentrating  slurry  (Q)  was 
25  m3  /  hr  and  the  SS  recovery  was  approximately 
93-95  %.  It  is  concluded  that  the  containing  capac-  45 
ity  of  the  rotating  bowl  is  increased,  thus,  the 
separating  efficiency  is  extremely  improved. 

While  preferred  embodiments  have  been  de- 
scribed,  it  is  apparent  that  the  present  invention  is 
not  limited  to  the  specific  embodiments  thereof.  50 

Claims 

rotating  bowl  are  rotated  in  the  same  direction 
with  a  differential  rotative  speed,  with  which  a 
feed  solution  to  be  separated  introduced  into  a 
ring-shaped  space  formed  between  said  rotat- 
ing  bowl  and  said  screw  conveyor  can  be 
separated  by  means  of  a  centrifugal  force  to 
be  solid  and  liquid  so  that  said  solid  is  dis- 
charged  from  said  solid  discharge  port  and 
said  liquid  is  discharged  from  said  clarified 
liquid  discharge  port  and  which  has  clarified 
liquid  discharging  apparatus  comprising: 

each  clarified  liquid  discharge  port  which 
is  formed  on  a  bowl-head  of  said  rotating  bowl 
so  that  the  inner  side  of  said  bowl  and  the 
external  side  of  the  bowl-head  can  commu- 
nicate  with  each  other; 

a  ring-shaped  weir,  which  is  mounted  on 
the  external  face  of  said  bowl-head,  in  which  a 
ring-shaped  overflow  cavity  is  provided  so  as 
to  communicate  with  each  clarified  liquid  dis- 
charge  port  and  which  coaxially  has  a  periph- 
eral  opening  directing  the  rotative  axis  of  said 
bowl-head;  and 

plural  number  of  reducing  blades  which 
are  provided  in  said  ring-shaped  overflow  cav- 
ity  of  said  ring-shaped  weir  in  a  radial  form 
from  the  rotative  axis  of  said  bowl-head  so  as 
to  divide  said  cavity  into  plural  number  of 
portions  and  so  as  to  be  fixed  to  at  least  one 
of  the  internal  face  of  said  ring-shaped  weir 
and  the  external  face  of  said  bowl-head. 

A  decanter  centrifuge  according  to  claim  1, 
wherein  plural  number  of  clarified  liquid  dis- 
charge  ports  are  provided  so  as  to  be  dis- 
posed  on  the  periphery  of  said  bowl-head  with 
a  predetermined  space  and  each  reducing 
blade  is  provided  between  one  clarified  liquid 
discharge  port  and  an  adjusting  clarified  liquid 
discharge  port. 

A  decanter  centrifuge  according  to  claim  1, 
wherein  a  ring-shaped  adjusting  weir  board 
having  a  smaller  inner  diameter  than  the  diam- 
eter  of  said  peripheral  opening  is  mounted  on 
the  external  face  of  said  ring-shaped  weir  so 
as  to  be  removal. 

A  decanter  centrifuge,  in  which  a  rotating  bowl 
provided  with  at  least  one  solid  discharge  port 
and  at  least  one  clarified  liquid  discharge  port 
and  a  screw  conveyor  disposed  coaxially  with 
said  rotating  bowl  so  as  to  be  included  in  said 

55 
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