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<§)  Screw  decanter  type  centrifugal  concentrating  machine. 

  An  improved  screw  decanter  type  centrifugal  con- 
centrating  machine  of  the  type  including  a  horizontally  ex- 
tending  bowl  (1)  and  a  screw  conveyor  (8)  rotatably  sup- 
ported  within  the  bowl  (1)  in  the  coaxial  relation  is  disclosed. 
The  screw  conveyor  (8)  is  rotated  at  a  different  rotational 
speed  from  that  of  the  bowl  (1)  and  an  arrangement  is  made 
such  that  liquid  initially  supplied  prior  to  separating,  con- 
centrated  liquid  and  residual  liquid  after  completion  of 
separation  are  continuously  supplied  and  discharged 
through  the  hollow  space  in  the  hollow  shafts  (12)  (13)  of  the 
bowl  (1)  and  the  screw  conveyor  (8).  To  properly  adjust 
discharge  rate  of  concentrated  liquid  and  residual  liquid 
from  the  machine  or  concentration  of  solid  material  in  both 
liquids,  throttle  valves  are  disposed  at  the  position  located 
midway  of  discharge  passages  extending  from  the  hollow 
shafts  (13)  (28).  The  throttle  valves  (23)  (26)  are  preferably 
designed  in  the  form  of  an  automatically  controlled  valve. 
Suspension  to  be  treated  is  introduced  into  the  bowl  (1)  by 
way  of  guide  vanes  (17)  on  the  side  wall  of  the  bowl.  After 
completion  of  separation  concentrated  liquid  is  discharged 
through  the  tubular  space  in  the  hollow  shaft  (28)  by  way  of 
scooping  tubes  (18)  or  grooves  and  residual  liquid  is  dis- 
charged  through  the  cylindrical  space  (30)  in  the  hollow 
shaft  (13)  by way  of  passages  (20)  in  a  guide  plate (19)  at  the 
side  end  part  of  the  screw  conveyor  (8). 



BACKGROUND  OF  THE  INVENTION 

FIELD  OF  THE  INVENTION 

The  p r e s e n t   i n v e n t i o n   r e l a t e s   to   a  s c r e w   d e c a n t e r  

t y p e   c e n t r i f u g a l   c o n c e n t r a t i n g   m a c h i n e   and  more   p a r t i c u l a r l y  

to   an  i m p r o v e d   s c r e w   d e c a n t e r   t y p e   c e n t r i f u g a l   c o n c e n t r a t -  

i n g   m a c h i n e   f o r   c o n t i n u o u s l y   t r e a t i n g   s o - c a l l e d   s u s p e n s i o n  

c o n t a i n i n g   f i n e   s o l i d   p a r t i c l e s   in   l i q u i d   w i t h   t h e   a i d   o f  

c e n t r i f u g a l   f o r c e   to   s e p a r a t e   i t   i n t o   c o n c e n t r a t e d   l i q u i d  

c o n t a i n i n g   a  h i g h   c o n t e n t   of  s o l i d   p a r t i c l e s   and  r e s i d u a l  

l i q u i d   c o n t a i n i n g   no  s o l i d   p a r t i c l e   or  a  v e r y   few  a m o u n t   o f  

s o l i d   p a r t i c l e s .  

DESCRIPTION  OF  THE  PRIOR  ART 

A  h i t h e r t o   known  s c r e w   d e c a n t e r   t y p e   c e n t r i f u g a l  

c o n c e n t r a t i n g   m a c h i n e   i s   g e n e r a l l y   c o n s t r u c t e d   s u c h   t h a t   a  

r e q u i r e d   n u m b e r   of   n o z z l e s   of  w h i c h   b o r e   i s   s e l e c t i v e l y  

d e t e r m i n e d   a r e   d i s p o s e d   a t   t h e   p o s i t i o n   l o c a t e d   in   t h e  

v i c i n i t y   of   a  d e p o s i t i o n   a r e a   a t   t h e   one  end   of  a  bowl   w h e r e  

s o l i d   p a r t i c l e s   c o n v e y e d   by  a  s c r e w   a r e   d e p o s i t e d   so  a s  

to   d i s c h a r g e   d e p o s i t e d   s o l i d   p a r t i c l e s   t h r o u g h   t h e   n o z z l e s  

w h i c h   a r e   u s u a l l y   l o c a t e d   on  a  s i d e   w a l l   3  as  i l l u s t r a t e d   i n  

F i g .   1.  H o w e v e r ,   i t   has   b e e n   p o i n t e d   o u t   as  d r a w b a c k s  

i n h e r e n t   to   t h e   c o n v e n t i o n a l   c e n t r i f u g a l   c o n c e n t r a t i n g  

m a c h i n e   t h a t   i t   i s   p o s s i b l e   to   c h a n g e   a  d i s c h a r g e   r a t e   o f  

l i q u i d   t h r o u g h   n o z z l e s   d u r i n g   o p e r a t i o n   of  t h e   m a c h i n e   a n d  



m o r e o v e r   c a r r y   o u t   i m m e d i a t e   a d j u s t m e n t   in   r e s p o n s e   t o  

f l u c t u a t i o n   in   s u p p l y   r a t e   o f   s u s p e n s i o n ,   c o n c e n t r a t i o n   o f  

s o l i d   p a r t i c l e s   or  t h e   l i k e   and  t h a t   t h e r e   i s   n e c e s s i t y   f o r  

i n t e r r u p t i n g   o p e r a t i o n   of   t h e   m a c h i n e   a t   e v e r y   t i m e   w h e n  

t h e r e   o c c u r s   s u c h   a  t r o u b l e   t h a t   n o z z l e s   a r e   c l o g g e d   w i t h  

f o r e i g n   m a t e r i a l .   A n o t h e r   d r a w b a c k s   of   t h e   c o n v e n t i o n a l  

m a c h i n e   a r e   l o s s   in   k i n e m a t i c   e n e r g y   due  to   d i s c h a r g i n g   o f  

c o n c e n t r a t e d   l i q u i d   and  r e s i d u a l   l i q u i d   f r o m   t h e   c i r c u m -  

f e r e n c e   o f   t h e   b o w l ,   p o w e r   l o s s   due  to   b l o w e r   f u n c t i o n   a n d  

a i r   r e s i s t a n c e   c a u s e d   by  p r o j e c t i o n s   and  o p e n i n g s   f o r   t h e  

a r r a n g e m e n t   of   n o z z l e s   and  l i q u i d   l e v e l   a d j u s t m e n t   d u r i n g  

r o t a t i o n   o f   t h e   bowl   and  p o w e r   l o s s   due   to   s c a t t e r i n g   o f  

f l o w i n g   a i r   t h r o u g h   o p e n i n g s   on  t h e   o u t e r   c a s i n g   of   t h e  

b o w l .  

SUMMARY  OF  THE  INVENTION 

T h u s ,   t h e   p r e s e n t   i n v e n t i o n   has   b e e n   made  w i t h   t h e  

f o r e g o i n g   d r a w b a c k s   i n   m i n d   and  i t s   o b j e c t   r e s i d e s   i n  

p r o v i d i n g   an  i m p r o v e d   s c r e w   d e c a n t e r   t y p e   c e n t r i f u g a l  

c o n c e n t r a t i n g   m a c h i n e   w h i c h   can   e a s i l y   a d j u s t   a  r a t i o   o f  

f l o w   r a t e   o f   c o n c e n t r a t e d   l i q u i d   to   t h a t   of   r e s i d u a l   l i q u i d  

in   r e s p o n s e   to   f l u c t u a t i o n   in   f l o w   r a t e   of   s u p p l i e d  

s u s p e n s i o n ,   c o n c e n t r a t i o n   of   s o l i d   m a t e r i a l   or   t h e   l i k e  

d u r i n g   o p e r a t i o n   of   t h e   m a c h i n e   and  t h e r e b y   a s s u r e   a  r e q u i r e d  

c o n c e n t r a t i o n   of  c o n c e n t r a t e d   l i q u i d   w h i l e   c o n s u m i n g   a  

r e d u c e d   a m o u n t   of   p o w e r   r e q u i r e d   f o r   r o t a t i n g   t h e   b o w l .  

To  a c c o m p l i s h   t h e   a b o v e   o b j e c t   t h e r e   i s   p r o p o s e d  

in   a c c o r d a n c e   w i t h   t h e   p r e s e n t   i n v e n t i o n   a  s c r e w   d e c a n t e r  



t y p e   c e n t r i f u g a l   c o n c e n t r a t i n g   m a c h i n e   w h i c h   i s   o p e r a t e d   b y  

way  of   t h e   s t e p s   of  c o n t i n u o u s l y   s u p p l y i n g   s u s p e n s i o n   t h r o u g h  

a  s u p p o r t   s h a f t   f o r   a  bowl   i n t o   t h e   i n t e r i o r   of  t h e   l a t t e r  

w h i l e   i t   i s   r o t a t i n g ,   c a u s i n g   s o l i d   m a t e r i a l   in   s u s p e n s i o n  

to  be  d e p o s i t e d   on  t h e   i n n e r   s u r f a c e   of   t h e   bowl   u n d e r   t h e  

i n f l u e n c e   of  c e n t r i f u g a l   f o r c e ,   d i s p l a c i n g   d e p o s i t e d   s o l i d  

m a t e r i a l   t o w a r d   t h e   one  end   p a r t   of   t h e   bowl   w i t h   t h e   a i d   o f  

a  s c r e w   of  w h i c h   o u t e r   d i a m e t e r   i s   d i m e n s i o n e d   a p p r e c i a b l y  

s m a l l e r   t h a n   t h e   i n n e r   d i a m e t e r   of   t h e   bowl   and  w h i c h   i s  

c o a x i a l l y   r o t a t e d   in   t h e   same  d i r e c t i o n   as  t h a t   of   t h e   b o w l  

a t   a  d i f f e r e n t   r o t a t i o n a l   s p e e d   f rom  t h a t   of   t h e   s a m e ,   a n d  

c o n t i n u o u s l y   d i s c h a r g i n g   c o n c e n t r a t e d   l i q u i d   and  r e s i d u a l  

l i q u i d   t h r o u g h   t h e   i n n e r   s p a c e s   in   t h e   h o r i z o n t a l l y   e x t e n d -  

i n g   h o l l o w   s h a f t s   d i s p o s e d   a t   t h e   one   s i d e   of   t h e   b o w l  

w h i l e   a d j u s t i n g   a  d i s c h a r g e   r a t e   of  b o t h   c o n c e n t r a t e d   l i q u i d  

and  r e s i d u a l   l i q u i d .  

O t h e r   o b j e c t s ,   f e a t u r e s   and  a d v a n t a g e s   of   t h e  

p r e s e n t   i n v e n t i o n   w i l l   b e c o m e   more   c l e a r l y   a p p a r e n t   f r o m  

r e a d i n g   of   t h e   f o l l o w i n g   d e s c r i p t i o n   w h i c h   has   b e e n  

p r e p a r e d   i n   c o n j u n c t i o n   w i t h   t h e   a c c o m p a n y i n g   d r a w i n g s .  

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

The  a c c o m p a n y i n g   d r a w i n g s   w i l l   be  b r i e f l y  

d e s c r i b e d   b e l o w .  

F i g .   1  i s   a  v e r t i c a l   s e c t i o n a l   v i e w   of  a  s c r e w  

d e c a n t e r   t y p e   c e n t r i f u g a l   c o n c e n t r a t i n g   m a c h i n e   in   a c c o r d a n c e  

w i t h   an  e m b o d i m e n t   of   t h e   i n v e n t i o n ,   shown  in   t h e   a x i a l l y  

s h o r t e n e d   s t a t e   f o r   t h e   p u r p o s e   of  s i m p l i f i c a t i o n   o f  



i l l u s t r a t i o n .  

F i g .   2  i s   a  f r a g m e n t a l   c r o s s - s e c t i o n a l   v i e w   of   t h e  

c e n t r i f u g a l   c o n c e n t r a t i n g   m a c h i n e   t a k e n   i n   l i n e   I I  -   I I   i n  

F i g .   1 .  

F i g .   3  i s   a  f r a g m e n t a l   c r o s s - s e c t i o n a l   v i e w   o f  

t h e   c e n t r i f u g a l   c o n c e n t r a t i n g   m a c h i n e   t a k e n   in   l i n e   I I I  -   I I I  

i n   F i g .   1 .  

F i g .   4  i s   a  f r a g m e n t a l   c r o s s - s e c t i o n a l   v i e w   of   t h e  

c e n t r i f u g a l   c o n c e n t r a t i n g   m a c h i n e   t a k e n   i n   l i n e   I V  -   IV  i n  

F i g .   1 .  

F i g .   5  i s   a  s c h e m a t i c   s e c t i o n a l   v i e w   of   t h e   c e n -  

t r i f u g a l   c o n c e n t r a t i n g   m a c h i n e   i l l u s t r a t i n g   f l o w   l i n e s   in   t h e  

c e n t r i f u g a l   c o n c e n t r a t i n g   m a c h i n e   of   t h e   i n v e n t i o n ,   a n d  

F i g .   6  i s   a  g r a p h   c o m p a r a t i v e l y   i l l u s t r a t i n g  

p e r f o r m a n c e   of   b o t h   t h e   c e n t r i f u g a l   c o n c e n t r a t i n g   m a c h i n e  

of   t h e   i n v e n t i o n   and   t h e   c o n v e n t i o n a l   one   p a r t i c u l a r l y  

w i t h   r e s p e c t   t o   e l e c t r i c   p o w e r   c o n s u m e d   f o r   t h e i r   r o t a -  

t i o n .  

DESCRIPTION  OF  THE  PREFERRED  EMBODIMENT 

Now,  t h e   p r e s e n t   i n v e n t i o n   w i l l   be  d e s c r i b e d   in   a  

d e t a i l   h e r e u n d e r   w i t h   r e f e r e n c e   to   t h e   a c c o m p a n y i n g  

d r a w i n g s   w h i c h   i l l u s t r a t e   a  p r e f e r r e d   e m b o d i e m n t   of   t h e  

i n v e n t i o n .  

R e f e r r i n g   to   F i g .   1,  a  h o r i z o n t a l l y   e x t e n d i n g  

bowl   1  has   s i d e   w a l l s   2  and  3  f i x e d l y   s e c u r e d   t h e r e t o .   E a c h  

of   t h e   s i d e   w a l l s   2  and  3  i s   made  i n t e g r a l   w i t h   a  h o l l o w  

s h a f t   w h i c h   i s   h o r i z o n t a l l y   s u p p o r t e d   by  m e a n s   of   b a l l  



b e a r i n g s   4  and  5.  The  l e f t h a n d   h o l l o w   s h a f t   as  s e e n   in   t h e  

d r a w i n g   e x t e n d s   f u r t h e r   t h r o u g h   t h e   b a l l   b e a r i n g   4  a n d  

c a r r i e s   a  p u l l e y   6  a t   i t s   f o r e m o s t   and  w h i c h   i s   f i x e d l y  

m o u n t e d   t h e r e o n .   A  s c r e w   c o n v e y o r   7  i n c l u d e s   a  c y l i n d r i c a l  

b a r r e l   9  and  a  s p i r a l l y   e x t e n d i n g   b l a d e   8  in   t h e   fo rm  o f  

a  s c r e w   i s   i n t e g r a l l y   m o u n t e d   on  t h e   b a r r e l   9.  As  i s  

a p p a r e n t   f r o m  t h e   d r a w i n g ,   t h e   o u t e r   d i a m e t e r   of  t h e   b l a d e  

8  i s   d i m e n s i o n e d   a p p r e c i a b l y   s m a l l e r   t h a n   t h e   i n n e r   d i a m e t e r  

of  t h e   bowl   1.  The  b a r r e l   9  has   h o l l o w   s h a f t s   12  and  13 

f i x e d l y   s e c u r e d   to   i t s   s i d e   p o r t i o n s   10  and  11.  The  h o l l o w  

s h a f t   12  i s   r o t a t a b l y   s u p p o r t e d   by  m e a n s   of  b a l l   b e a r i n g s  

14  f i r m l y   f i t t e d   i n t o   t h e   p u l l e y   6,  w h e r e a s   t h e   h o l l o w  

s h a f t   13  i s   r o t a t a b l y   s u p p o r t e d   by  m e a n s   of  b a l l   b e a r i n g s  

15.  T h u s ,   t h e   s c r e w   c o n v e y o r   7  i s   h o r i z o n t a l l y   s u p p o r t e d  

in  t h e   c o a x i a l   r e l a t i o n   r e l a t i v e   to   t h e   bowl   1  w i t h   t h e   a i d  

of  b o t h   t h e   h o l l o w   s h a f t s   12  and  13.  The  bowl   1  i s   r o t a t e d  

by  t h e   p u l l e y   6  a t   a  p r e d e t e r m i n e d   n u m b e r   of   r e v o l u t i o n s ,  

w h e r e a s   t h e   s c r e w   c o n v e y o r   7  i s   r o t a t e d   by  t h e   p u l l e y   27  a t  

a n o t h e r   p r e d e t e r m i n e d   n u m b e r   of   r e v o l u t i o n s   l o w e r   t h a n   t h a t  

of  t h e   b o w l   1 .  

S u s p e n s i o n   F  to   be  t r e a t e d   i s   i n t r o d u c e d   i n t o   t h e  

i n t e r i o r   of  t h e   bowl   1  v i a   an  i n l e t   p o r t   16  a t t a c h e d   t o  

t h e   f o r e m o s t   end   of  t h e   h o l l o w   s h a f t   12  w i t h   a  s e a l i n g  

member   d i s p o s e d   on  t h e   l a t t e r ,   t h e   c y l i n d r i c a l   s p a c e   28  o f  

t h e   h o l l o w   s h a f t   12  and  a  p l u r a l i t y   of  r a d i a l l y   e x t e n d i n g  

g u i d e   v a n e s   17  on  t h e   i n n e r   s u r f a c e   of  t h e   s i d e   w a l l   2 .  

The  g u i d e   v a n e s   17  s e r v e   to   a c c e l e r a t e   f l o w i n g   s p e e d   o f  

s u s p e n s i o n   F  to   a  l e v e l   c o r r e s p o n d i n g   to   r o t a t i o n a l   s p e e d  



of   t h e   bowl   1  w h e r e b y   t u r b u l e n c e   of   s u s p e n s i o n   in   t h e   bowl   1 

c an   be  m i n i m i z e d .   As  s o l i d   p a r t i c l e s   i n   s u s p e n s i o n   e n t e r  

t h e   bowl   1,  t h e y   a r e   c a u s e d   t o   be  d i s p l a c e d   t o w a r d   t h e   i n n e r  

s u r f a c e   of   t h e   b o w l   1  u n d e r   t h e   i n f l u e n c e   of   c e n t r i f u g a l  

f o r c e   p r o d u c e d   by  r o t a t i o n   of  t h e   l a t t e r   and  t h e r e a f t e r  

t h e y   a r e   c o n v e y e d   t o w a r d   t h e   s i d e   w a l l   3  w i t h   t h e   a i d   o f  

t h e   s c r e w   c o n v e y o r .   C o n c e n t r a t e d   l i q u i d   S  i s   s c o o p e d   b y  

a  p l u r a l i t y   o f   s c o o p i n g   t u b e s   18  or   g r o o v e s   e q u i v a l e n t   to   t h e  

s c o o p i n g   t u b e s   18  and  f l o w s   t h r o u g h   t h e   t u b u l a r   s p a c e   a s  

d e f i n e d   by  t h e   a x i a l   e x t e n s i o n   29  of   t h e   s i d e   w a l l   3  a n d  

t h e   h o l l o w   s h a f t   13  so  t h a t   i t   i s   c o n t i n u o u s l y   d i s c h a r g e d  

f r o m   a  c o n c e n t r a t e d   l i q u i d   o u t l e t   p o r t   21.   On  t h e   o t h e r  

h a n d ,   r e s i d u a l   l i q u i d   L  w i t h   no  s o l i d   p a r t i c l e   c o n t a i n e d  

t h e r e i n   i s   s c o o p e d   i n t o   a  p l u r a l i t y   of  r a d i a l l y   e x t e n d i n g  

p a s s a g e s   20  on  t h e   g u i d e   p l a t e   19  and  f l o w s   t h r o u g h   t h e  

c y l i n d r i c a l   s p a c e   30  in   t h e   h o l l o w   s h a f t   13  so  t h a t   i t   i s  

c o n t i n u o u s l y   d i s c h a r g e d   f rom  a  r e s i d u a l   l i q u i d   o u t l e t   p o r t  

24  v i a   a  r e s i d u a l   l i q u i d   d i s c h a r g i n g   d e v i c e   22  d i s p o s e d   a t  

t h e   o u t e r m o s t   end   of   t h e   h o l l o w   s h a f t   13.  A r r a n g e m e n t   o f  

t h e   s c o o p i n g   t u b e s   18  and  t h e   g u i d e   p l a t e   19  made  in   t h a t  

way  m a k e s   i t   p o s s i b l e   to   r e c o v e r   k i n e m a t i c   e n e r g y   c a r r i e d   b y  

c o n c e n t r a t e d   l i q u i d   S  and  r e s i d u a l   l i q u i d   L  in   t h e   bowl   1 

t o   be  u t i l i z e d   as  a  p a r t   of   r o t a t i o n a l   f o r c e   r e q u i r e d   f o r  

r o t a t i n g   b o t h   t h e   s c r e w   c o n v e y o r   and  t h e   b o w l .   T h e  

d i s c h a r g i n g   d e v i c e   22  i s   p r o v i d e d   w i t h   a  h y d r a u l i c a l l y  

o p e r a t e d   t h r o t t l e   v a l v e   23  o f   w h i c h   o p e n i n g   i s   a d j u s t e d   s u c h  

t h a t   a  v o l u m e t r i c   r a t i o   of   c o n c e n t r a t e d   l i q u i d   to   r e s i d u a l  

l i q u i d ,   t h a t   i s ,   c o n c e n t r a t i o n   of  s o l i d   p a r t i c l e   i n  



c o n c e n t r a t e d   l i q u i d   and  r e s i d u a l   l i q u i d   i s   m a i n t a i n e d   w i t h i n  

a  p r e d e t e r m i n e d   r a n g e .  

F i g .   5  s c h e m a t i c a l l y   i l l u s t r a t e s   f l o w i n g   of   l i q u i d  

and  d i s p l a c e m e n t   of   s o l i d   m a t e r i a l   as  d e s c r i b e d   a b o v e   w i t h  

r e f e r e n c e   to   F i g .   1.  As  shown  in   F i g .   5,  a  t h r o t t l e   v a l v e  

26  a d a p t e d   to   be  a d j u s t e d   f r o m   t h e   o u t s i d e   i s   d i s p o s e d   a t  

t h e   p o s i t i o n   l o c a t e d   o u t w a r d l y   of  t h e   c o n c e n t r a t e d   l i q u i d  

o u t l e t   p o r t   21  in   o r d e r   t h a t   c o n c e n t r a t i o n   and  f l o w   r a t e  

of   c o n c e n t r a t e d   l i q u i d   a r e   m a i n t a i n e d   w i t h i n   a  p r e d e -  

t e r m i n e d   r a n g e .   At  t h i s   moment   a  f l o w   r a t e   of   l i q u i d   to   b e  

s u p p l i e d   i s   a d j u s t e d   in   d e p e n d e n c e   on  t h e   a d j u s t m e n t   of  t h e  

t h r o t t l e   v a l v e   21  as  d e s c r i b e d   a b o v e .   T h e s e   t h r o t t l e  

v a l v e s   may  be  d e s i g n e d   in   t h e   f o r m   of   an  a u t o m a t i c a l l y  

c o n t r o l l e d   v a l v e .   By  e m p l o y i n g   a u t o m a t i c a l l y   c o n t r o l l e d  

v a l v e s   i t   i s   p o s s i b l e   to   a u t o m a t i c a l l y   o p e r a t e   t h e  

c e n t r i f u g a l   c o n c e n t r a t i n g   m a c h i n e   of  t h e   i n v e n t i o n   w h i l e  

a d j u s t m e n t   i s   made  in   d e p e n d e n c e   on  f l o w   r a t e   or  c o n c e n t r a -  

t i o n   of   i n i t i a l   l i q u i d   p r i o r   to   s e p a r a t i n g .  

A n o t h e r   a d v a n t a g e o u s   f e a t u r e   of   t h e   c e n t r i f u g a l  

c o n c e n t r a t i n g   m a c h i n e   of   t h e   i n v e n t i o n   i s   t h a t   p o w e r  

r e q u i r e d   f o r   r o t a t i n g   t h e   m a c h i n e   can   be  r e d u c e d .  

In  g e n e r a l ,   p o w e r   c o n s u m e d   f o r   o p e r a t i n g   t h e  

c e n t r i f u g a l   c o n c e n t r a t i n g   m a c h i n e   can   be  e x p r e s s e d   by  t h e  

f o l l o w i n g   e q u a t i o n   on  t h e   a s s u m p t i o n   t h a t   p o s i t i o n a l  

e n e r g y   and  k i n e m a t i c   e n e r g y   of   s u p p l i e d   l i q u i d   a r e  

n e g l e c t e d .  



w h e r e   P  i s   t o t a l   c o n s u m e d   p o w e r ,   P0  i s   p o w e r   c o n s u m e d   a t  

a  t i m e   when  t h e   m a c h i n e   i s   n o t   l o a d e d ,   t h a t   i s ,   when  n o  

l i q u i d   i s   s u p p l i e d ,   Q1  i s   d i s c h a r g e   r a t e   of   c o n c e n t r a t e d  

l i q u i d ,   E1  i s   k i n e m a t i c   e n e r g y   c a r r i e d   by  c o n c e n t r a t e d  

l i q u i d ,   Q2  i s   d i s c h a r g e   r a t e   o f   r e s i d u a l   l i q u i d ,   E2  i s  

k i n e m a t i c   e n e r g y   c a r r i e d   by  r e s i d u a l   l i q u i d   a n d  n   i s   i n s i d e  

l o s s   c o e f f i c i e n t .  

As  w i l l   be  r e a d i l y   u n d e r s t o o d   f r o m   t h e   a b o v e  

e q u a t i o n ,   t o t a l   c o n s u m e d   p o w e r   i s   r e d u c e d   when  k i n e m a t i c  

e n e r g y   E1  of   c o n c e n t r a t e d   l i q u i d   and  k i n e m a t i c   e n e r g y   E2  o f  

r e s i d u a l   l i q u i d   a r e   k e p t   to   a  l o w e r   l e v e l ,   p r o v i d e d   t h a t  

Ql  and  Q2  a r e   c o n s t a n t .   A c c o r d i n g l y ,   k i n e m a t i c   e n e r g y   o f  

d i s c h a r g e d   l i q u i d   i s   in   p r o p o r t i o n   to   s q u a r e   o f   p e r i p h e r a l  

s p e e d   as  m e a s u r e d   a t   t h e   d i s c h a r g e   p o s i t i o n .   S i n c e   t h e  

m a c h i n e   of   t h e   i n v e n t i o n   i s   c o n s t r u c t e d   s u c h   t h a t   t h e  

d i s c h a r g e   p o s i t i o n   i s   l o c a t e d   c l o s e r   to   t h e   a x i s   o f   . 

r o t a t i o n   t h a n   t h a t   of   t h e   c o n v e n t i o a l   m a c h i n e ,   k i n e m a t i c  

e n e r g y   r e q u i r e d   f o r   t h e   f o r m e r   can   be  r e d u c e d   and  t h e r e f o r e  

c o n s u m e d   p o w e r   can   be  r e d u c e d   r e m a r k a b l y .   F u r t h e r ,   s i n c e  

t h e   m a c h i n e   o f   t h e   i n v e n t i o n   e m p l o y s   a  bowl   w h i c h   has   n o  

p r o j e c t i o n   and   r e c e s s   or   o p e n i n g   on  t h e   s i d e   w a l l s   and  t h e  

p e r i p h e r a l   s u r f a c e   and  t h e r e f o r e   i t   i s   s i m p l e   and  f l a t   i n  

s t r u c t u r e ,   r e s i s t a n c e   c a u s e d   by  a i r   i s   r e d u c e d   and  no  b l o w e r  

f u n c t i o n   i s   r e c o g n i z e d .   M o r e o v e r ,   s i n c e   t h e   bowl   i s   f u l l y  

h o u s e d   in   an  a i r t i g h t   h o u s i n g   25,   s c a t t e r i n g   of   f l o w i n g   a i r  

i n t o   t h e   e n v i r o n m e n t   i s   c o m p l e t e l y   i n h i b i t e d ,   r e s u l t i n g   i n  

no  o c c u r e n c e   of   p o w e r   l o s s   due   to   s c a t t e r i n g   of   f l o w i n g  

a i r .  



I n c i d e n t a l l y ,   F i g .   6  c o m p a r a t i v e l y   i l l u s t r a t e s  

c h a r a c t e r i s t i c s   of  t h e   c e n t r i f u g a l   c o n c e n t r a t i n g   m a c h i n e   o f  

t h e   i n v e n t i o n   ( h a v i n g   a  bowl   d i a m e t e r   of   90  cm,  a  b o w l  

l e n g t h   of   250  cm  t o   be  r o t a t e d   a t   1 , 0 0 0   r . p . m . )   and  t h o s e  

of   t h e   c o n v e n t i o n a l   one   w h i c h   i s   d e s i g n e d   in   t h e   s a m e  

d i m e n s i o n s   to   be  r o t a t e d   a t   t h e   same  n u m b e r   of   r e v o l u t i o n s  

p a r t i c u l a r l y   in   r e s p e c t   of   p o w e r   r e q u i r e d   f o r   r o t a t i o n .  

As  l i q u i d   t o   be  t r e a t e d   e x c e s s i v e   a c t i v a t e d   s l u d g e   i s   u s e d .  

In  t h e   d r a w i n g   a b s c i s s a   r e p r e s e n t s   s u p p l y   r a t e   Q  ( m 3 / h r )   o f  

a c t i v a t e d   s l u d g e   and  o r d i n a t e   d o e s   c o n s u m e d   e l e c t r i c   p o w e r  

P  (KW).  In  F i g .   6  r e f e r e n c e   s y m b o l   a  r e p r e s e n t s   a  c h a r a c t e r -  

i s t i c   l i n e   of   t h e   m a c h i n e   of   t h e   i n v e n t i o n   and  r e f e r e n c e  

s y m b o l  S   d o e s   t h a t   of   t h e   c o n v e n t i o n a l   m a c h i n e .   As  i s  

a p p a r e n t   f r o m   t h e   d r a w i n g ,   t h e   m a c h i n e   of   t h e   i n v e n t i o n  

c o n s u m e s   an  a m o u n t   of   e l e c t r i c   p o w e r   l e s s   t h a n   t h a t   of   t h e  

c o n v e n t i o n a l   o n e .   F u r t h e r ,   s i n c e   t h e   m a c h i n e   of   t h e  

i n v e n t i o n   has   an  a r e a   of   d e p o s i t i o n   l a r g e r   t h a n   t h a t   of   t h e  

c o n v e n t i o n a l   one   d e s i g n e d   in   t h e   same  d i m e n s i o n s ,   a  s u p p l y  

r a t e   o f   l i q u i d   t o   be  t r e a t e d   can   be  i n c r e a s e d   in   p r o p o r t i o n  

to   an  a r e a   of   d e p o s i t i o n   and  t h e r e f o r e   e l e c t r i c   p o w e r  

c o n s u m e d   by  t h e   m a c h i n e   of   t h e   i n v e n t i o n   p e r   u n i t   v o l u m e   o f  

s u p p l i e d   l i q u i d   can   be  r e d u c e d   c o r r e s p o n d i n g l y .   A c c o r d i n g l y ,  

i t   can   be  c o n c l u d e d   t h a t   t h e   m a c h i n e   of   t h e   i n v e n t i o n   i s  

d e s i g n e d   in   t h e   s o - c a l l e d   e n e r g y   s a v i n g   t y p e .  

As  d e s c r i b e d   a b o v e ,   t h e   s c r e w   d e c a n t e r   t y p e  

c e n t r i f u g a l   c o n c e n t r a t i n g   m a c h i n e   of   t h e   i n v e n t i o n   m a k e s  

i t   p o s s i b l e   to   a d j u s t   d i s c h a r g e   r a t e   o f   c o n c e n t r a t e d   l i q u i d  

and  r e s i d u a l   l i q u i d   or   c o n c e n t r a t i o n   of   s o l i d   m a t e r i a l  



c o n t a i n e d   in   b o t h   l i q u i d s   d i s c h a r g e d   f rom  t h e   m a c h i n e   d u r i n g  

i t s   o p e r a t i o n .   F u r t h e r ,   a n o t h e r   a d v a n t a g e o u s   f e a t u r e s   o f  

t h e   i n v e n t i o n   a r e   t h a t   e l e c t r i c   p o w e r   r e q u i r e d   f o r  

o p e r a t i o n   of   t h e   m a c h i n e   i s   c o n s u m e d   l e s s   t h a n   t h e   c o n v e n -  

t i o n a l   one   d e s i g n e d   in   t h e   same  d i m e n s i o n s   and  m o r e o v e r  

e l e c t r i c   p o w e r   c o n s u m e d   by  t h e   m a c h i n e   of   t h e   i n v e n t i o n   p e r  

u n i t   v o l u m e   of  s u p p l i e d   l i q u i d   i s   r e d u c e d   c o n s i d e r a b l y  

l o w e r   t h a n   t h a t   of   t h e   c o n v e n t i o n a l   o n e .  

W h i l e   t h e   p r e s e n t   i n v e n t i o n   has   b e e n   d e s c r i b e d  

a b o v e   o n l y   w i t h   r e s p e c t   to   a  s i n g l e   p r e f e r r e d   e m b o d i m e n t ,   i t  

s h o u l d   of   c o u r c e   be  u n d e r s t o o d   t h a t   i t   s h o u l d   n o t   be  l i m i t e d  

o n l y   to   t h i s   b u t   v a r i o u s   c h a n g e s   or  m o d i f i c a t i o n s   may  b e  

made  in   a  s u i t a b l e   m a n n e r   w i t h o u t   d e p a r t u r e   f r o m   t h e   s p i r i t  

and  s c o p e   of  t h e   i n v e n t i o n .  



1.  A  s c r e w   d e c a n t e r   t y p e   c e n t r i f u g a l   c o n c e n t r a t i n g  

m a c h i n e   of   t h e   t y p e   i n c l u d i n g   a  h o r i z o n t a l l y   e x t e n d i n g   b o w l  

and   a  s c r e w   c o n v e y o r   r o t a t a b l y   s u p p o r t e d   w i t h i n   s a i d   bowl   i n  

t h e   c o a x i a l   r e l a t i o n   r e l a t i v e   t o   t h e   l a t t e r   by  m e a n s   o f  

h o l l o w   s h a f t s   f i x e d l y   s e c u r e d   to   b o t h   t h e   s i d e   w a l l   t h e r e o f ,  

s a i d   s c r e w   c o n v e y o r   b e i n g   r o t a t e d   a t   a  d i f f e r e n t   r o t a t i o n a l  

s p e e d   f r o m   t h a t   of   t h e   b o w l ,   c h a r a c t e r i z e d   in   t h a t   l i q u i d  

i n i t i a l l y   s u p p l i e d   p r i o r   t o   s e p a r a t i n g ,   c o n c e n t r a t e d   l i q u i d  

and  r e s i d u a l   l i q u i d   a f t e r   c o m p l e t i o n   of   s e p a r a t i o n   in   t h e  

bowl   a r e   c o n t i n u o u s l y   s u p p l i e d   and  d i s c h a r g e d   t h r o u g h   t h e  

h o l l o w   s p a c e   i n   t h e   h o l l o w   s h a f t s   of  t h e   bowl   and  t h e   s c r e w  

c o n v e y o r   and  t h a t   t h r o t t l e   v a l v e s   a r e   d i s p o s e d   a t   t h e  

p o s i t i o n   l o c a t e d   m i d w a y   of   d i s c h a r g e   p a s s a g e s   e x t e n d i n g  

f r o m   t h e   h o l l o w   s h a f t s   f o r   c o n c e n t r a t e d   l i q u i d   and  r e s i d u a l  

l i q u i d .  

2.  A  s c r e w   d e c a n t e r   t y p e   c e n t r i f u g a l   c o n c e n t r a t i n g  

m a c h i n e   as  d e f i n e d   i n   c l a i m   1,  c h a r a c t e r i z e d   i n   t h a t   l i q u i d  

i n i t i a l l y   s u p p l i e d   p r i o r   to   s e p a r a t i n g   i s   i n t r o d u c e d   i n t o  

t h e   i n t e r i o r   of   t h e   bowl   by  way  of   g u i d e   v a n e s   f i x e d   to   t h e  

b o w l   or   t h e   s c r e w   c o n v e y o r .  

3.  A  s c r e w   d e c a n t e r   t y p e   c e n t r i f u t a l   c o n c e n t r a t i n g  

m a c h i n e   as  d e f i n e d   in   c l a i m   1,  c h a r a c t e r i z e d   i n   t h a t   r e s i d u a l  

l i q u i d   a f t e r   c o m p l e t i o n   of   s e p a r a t i o n   in   t h e   b o w l   i s  

d i s c h a r g e d   t h r o u g h   t h e   c y l i n d r i c a l   s p a c e   i n   t h e   h o l l o w   s h a f t  

by  way  o f   p a s s a g e s   in   a  g u i d e   p l a t e   a t   t h e   s i d e   end   p o r t i o n  

of   t h e   b o w l   or  t h e   s c r e w   c o n v e y o r .  

4.  A  s c r e w   d e c a n t e r   t y p e   c e n t r i f u g a l   c o n c e n t r a t i n g  



m a c h i n e   as  d e f i n e d   in   c l a i m   1,  c h a r a c t e r i z e d   in   t h a t  

c o n c e n t r a t e d   l i q u i d   a f t e r   c o m p l e t i o n   of  s e p a r a t i o n   in   t h e  

bowl   i s   d i s c h a r g e d   t h r o u g h   t h e   t u b u l a r   s p a c e   in   t h e   h o l l o w  

s h a f t   by  way  of   s c o o p i n g   t u b e s   or  g r o o v e s   e q u i v a l e n t   t o  

s a i d   s c o o p i n g   t u b e s   a t   t h e   s i d e   end   p o r t i o n   of  t h e   bowl   o r  

t h e   s c r e w   c o n v e y o r .  

5.  A  s c r e w   d e c a n t e r   t y p e   c e n t r i f u g a l   c o n c e n t r a t i n g  

m a c h i n e   as  d e f i n e d   in   c l a i m   1,  c h a r a c t e r i z e d   in   t h a t  

t h r o t t l e   v a l v e s   d i s p o s e d   a t   t h e   p o s i t i o n   l o c a t e d   m i d w a y  

of   t h e   d i s c h a r g e   p a s s a g e s   e x t e n d i n g   f r o m   t h e   h o l l o w   s h a f t s  

f o r   c o n c e n t r a t e d   l i q u i d   and  r e s i d u a l   l i q u i d   a r e   d e s i g n e d   i n  

t h e   fo rm  of  an  a u t o m a t i c a l l y   c o n t r o l l e d   v a l v e .  
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