
Europaisches  Patentamt 

European  Patent  Office 

Office  europeen  des  brevets 

@  Publication  number: 0  0 0 1   4 1 3  
A 1  

E U R O P E A N   PATENT  A P P L I C A T I O N  

g)  Application  number:  78100947.7  @  Int.  CI.2:  B  03  D  1/14,  B  03  B  5 / 5 8 ,  

sa  n  ♦  o,nQ,0  C  02  C  5 / 0 0  
22)  Date  of  filing:  21.09.78 

©  Priority:  26.09.77  IT  8363577  ©  Applicant:  FARINONE,  Pierino,  c/o  UFFICIO 
BREVETTI  VARESINO  Viale  belforte  89,  21100 
Varese  (IT) 

©  Date  of  publication  of  application:  18.04.79  ©  Inventor:  FARINONE,  Pierino,  c/o  UFFICIO  BREVETTI 
Bulletin  79/8  VARESINO  Viale  belforte  89,  21100  Varese  (IT) 

I 

@  Designated  Contracting  States:  DE  FR 
@  Representative:  Sassi,  Ramano,  UFFICIO  BREVETTI 

VARESINO  Viale  Belforte  89,  1-21100  Varese  (IT) 

@  Flotation  plant  for  stock  recovering  and  liquid  clarification,  particularly  for  paper  mill  effluents. 

GO 

In  a flotation  plant  for  stock  recovering  and  liquid  clari- 
fication  particularly  for  paper  mill  effluents,  the  rotatable 
equipment  (3)  is  mounted  on  a  hollow  central  column  (38) 
and  is  provided  with  a  annular  concentric  walls  (2',  22) 
fastened  thereto,  a  blade  (7),  inlet  means  (31-32)  for  the 
liquid  (11)  to  be  treated  connected  to  the  central  column 
(38),  outlet  means  (30.  30')  connected  to  the  outer  wall 
(2'),  means  (71)  for  receiving  and  dropping  the  floating 
stock  (4)  and  for  bridging  it  to  the  space  22  between  the 
inner  wall  (22)  and  the  column  (38)  and  possibly  a  bladed 
wheel  (8)  to  increase  the  dropping  collection  of  stock  4. 



The  i n v e n t i o n   r e l a t e s   to  f l o t a t i o n   p l a n t s   f o r   s t o c k   r e -  

c o v e r i n g   and  l i q u i d   c l a r i f i c a t i o n .   P a r t i c u l a r l y   t h e  

i n v e n t i o n   r e l a t e s   to  f l o t a t i o n   p l a n t s   for  r e c o v e r i n g   f r e sh   f i b e r s  

and  water  c l a r i f i c a t i o n   from  paper  mi l l   e f f l u e n t s .   More  p a r t i c u  

l a r l y   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  f l o t a t i o n   p l a n t s   wherein  i n  

an  annu la r   tank  c o n t a i n i n g   the  l i q u i d   to  be  t r e a t e d   o p e r a t e s   a r r o  

t a t a b l e   p i c k - u p   e q u i p m e n t .   Such  e q u i p m e n t   is  m o u n t e d  

on  a  c o l u m n   a x i a l   to  the   t a n k .   The  p l a n t   i n c l u d e s   a l s o  

means   f o r   d e l i v e r i n g   of  r e c o v e r e d   s t o c k ,   means   f o r   d e l i v  

e r i n g   of  c l a r i f i e d   l i q u i d ,   and  means   f o r   d e l i v e r i n g   s e d  

i m e n t .  

A  known  p l a n t   of  t he   a f o r e s a i d   k i n d   is  d i s c l o s e d   e.  g .  

in  I t a l i a n   P a t e n t   No.  704 ,  314 ,   f i l e d   7th  S e p t e m b e r   1 9 6 3 ,  

by  M i l o s   K r o f t a : " p r o c e s s   and  d e v i c e   f o r   d e p u r a t i n g   n o n -  

c l a r i f i e d   w a t e r   w a s t e   p a r t i c u l a r l y   f rom  p a p e r   and  c e l l u  

l o s e   m i l l s " .  

In  s u c h   known  p l a n t   the   c o l l e c t i o n   of  s t o c k ,   w h i c h   i s  

c a u s e d   to  f loa t   by  chemical  f l o t a t i o n   p rocess ,   is  p r o v i d e d   by 

a  r o t a t a b l e   e q u i p m e n t   c o m p r i s i n g   s u b s t a n t i a l l y  a   rad ia l   arm 



p r o v i d e d   w i t h   a  s c o o p   e x t e n d i n g   r a d i a l l y   and  fo rmed   i n  

c r o s s - s e c t i o n   as  an  A r c h i m e d e m n   s p i r a l .   Such  s c o o p   i s  

r o t a t a b l e   a r o u n d   i t s   a x i s   and  is  c a u s e d   ro  o p e r a t e   i n  t h e  

f l o a t i n g   s t o c k   l a y e r .   Of  c o u r s e ,   the   o p e r a t i o n   of  s u c h  

s c o o p   s u b j e c t e d   to  a  m o v e n t   of  r i v o l u t i o n   a r o u n d   t h e  t a n k  

axes   and  a  m o v e m e n t   of  r o t a t i o n   a r o u n d   i t s  a x i s   is  n o t  

e v e n .   In  f a c t ,   d u r i n g   e a c h   t o u r   of  360°  o n l y - a   r o t a t i o n  

o  f  s c o o p   of  a b o u t   120°  is  e f f e c t i v e   to  c o l l e c t   t h e  

f l o a t i n g   s t o c k .   The  a r r a n g e m e n t   is  s u c h   t h a t   i f   t h e  

e f f e c t i v e   a n g l e   is  i n c r e a s e d   t he   s c o o p   s o a k s   d e e p l y   a n d  

c o l l e c t s a l s o   the   c l a r i f i e d   l i q u i d ,  w h e r e a s   i f   the   e f f e c -  

t i v e   a n g l e   is  r e d u c e d   the   s t o c k   c o l l e c t i o n   is  s c a r c e .  

Such  s c o o p   h a s ,   of  c o u r s e ,   the   e f f e c t   to  r i s e   the   c o l -  

l e c t e d   s t o c k   w h i c h   is  c a u s e d   to  d r o p   i n w a r d l y   for   d i -  

s p o s i t i o n .  

Such  i n c o m p l e t e   c o l l e c t i o n   of  f l o a t i n g   s t o c k   i n v o l v e s  l o n g  

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

r e c o v e r y .  

An  o b j e c t   of  the   i n v e n t i o n   is  to  o b v i a t e  t h e   a b o v e m e n t i o n e d  

d i s a d v a n t e g e s .  

With  t h i s   o b j e c t   in  v iew  the   p r e s e n t   i n v e n t i o n   p r o v i d e s  

a  p l a n t   as  d e f i n e d   by  t he   a p p e n d e d   c l a i m s .  

A c c o r d i n g   w i t h   t he   a r r a n g e m e n t   p r o v i d e d   by  the  p r e s e n t  

i n v e n t i o n   the   r o t a t a b l e   e q u i p m e n t   is  p r o v i d e d   w i t h   a  

r a d i a l   b l a d e   to  b r i n g   a b o u t   a  r i s e   in  the   l i q u i d   w h o s e  

u p p e r   s t o c k   f l o a t i n g   l a y e r   is  c a u s e d   to  d rop   i n w a r d l y .  

B r i d g i n g   an  a n n u l a r   s p a c e   for   r e c e i v i n g   the  c l a r i f i e d  



l i q u i d .   Such  a r r a n g e m e n t   i n v o l v e s   t h a t   t he   c e n t r a l  

s p a c e   is  d i v i d e d   in  two  s e c t i o n s  b y   two  a n n u l a r   w a l l s   a n d  

t h a t   such   w a l l s   a r e   f a s t e n e d   and  c a u s e d   to  r o t a t e   t o g e t h  

er  w i t h   t he   r o t a t a b l e   e q u i p m e n t .   Such  e q u i p m e n t   p r o v i d e d  

w i t h  a   blade,   two  a n n u l a r   w a l l s ,   b r i d g i n g   d r o p   m e a n s ,  c o m -  

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

a  r o t a t a b l e   coupl ing tn   a  c e n t r a l   h o l l o w   c o l u m n   w h i c h   i s  

f e d .   w i t h   l i q u i d   to  be  t r e a t e d .  

With  such   a r r a n g e m e n t   t he   s t o c k   c o l l e c t i o n   is  a  mere   h y -  

d r a u l i c   c o n t i n u o u s   p r o c e s s   w h i c h   can  be  a d j u s t e d   to  o p -  

t imum  by  a d j u s t i n g   t h e   s y s t e m   v a r i a b l e s   to  p r o v i d e   a  r i s e  

at   s i l l   of  s t o c k   d r o p p i n g   d u c t   means   e q u a l   to  the   t h i c k -  

n e s s   of  s t o c k   f l o a t i n g   l a y e r .  

A c c o r d i n g   to  a  p r e f e r r e d   e m b o d i m e n t   of  t he   p r e s e n t   i n v e n  

t i o n   the   r o t a t a b l e   e q u i p m e n t   may  be  p r o v i d e d   w i t h   a  b l a d e d  

w h e e l   a d a p t e d   to  e n g a g e   t he   l a y e r   s t o c k   to  h e l p   i t s   c o l -  

l e c t i o n .  



The  i n v e n t i o n   w i l l   be  d e s c r i b e d   f u r t h e r ,   by  way  of  example ,  

w i t h   r e f e r e n c e   to  the   a c c o m p a n y i n g   d r a w i n g s ,   in  w h i c h : -  

F i g u r e   1  is  a  d i a m e t r a l   v e r t i c a l   c r o s s - s e c t i o n   v iew  of  a 

p l a n t   a c c o r d i n g   to  the  p r e s e n t   i n v e n t i o n .  

F i g u r a   2  i s  a   p l a n   v i ew  of  the   p l a n t   of  f i g u r e   1 .  

F i g u r e   3  i l l u s t r a t e s   a  c r o s s   s e c t i o n   v i e w ,  m a d e   on  the   l i n e  

I I I - I I I   of  f i g u r e   2 , o f   t he   r a d i a l   u n i t .  

F i g u r e   4  is  a  d e t a i l   of  f i g u r e   1  in  an  e n l a r g e d   s c a l e .  

R e f e r r i n g   now  to  t he   d r a w i n g ,   a  p l a n t   f o r   r e c o v e r i n g   t h e  

s t o c k   f rom  e f f l u e n t s   c o n t a i n i n g   b l a c k   l i q u o r s   ( p u l p m i l l s )  

c o m p r i s e s   s u b s t a n t i a l l y   an  e f f l u e n t   c i r c u l a r   t a n k   1 

h a v i n g   a  l i p   10.  W i t h i n   t a n k   1  is  p r o v i d e d   a  c e n t r a l  

c i r c u l a r   c o a x i a l   p o o l   w h i c h   c o n t a i n s   c o n t r o l   means  f o r  

d r i v i n g   the   s t o c k   p i c k - u p   r o t a t i n g   u n i t  3   as  w e l l   as  t h e  

s y s t e m   fo r   c o l l e c t i n g   f r e s h   f i b e r s ,   t he   s y s t e m   f o r  f e e d  

ing  the   e f f L u e n t   f eed   and  s y s t e m   for   c o l l e c t i n g   t h e c l a r  

i f i e d   w a t e r .   The  s t o c k   p i c k - u p   r o t a t i n g   u n i t  3   c o m -  

p r i s e s   one  or  more  t u b e s   30  f o r   c o l l e c t i n g   the   c l a r i f i e d  

w a t e r   and  at  l e a s t   a  f e e d i n g   t u b e   31.  For  d r i v i n g   t h e  

s t o c k   p i c k - u p   r o t a t i n g   u n i t   3  the   a r r a n g e m e n t   is  as 

f o l l o w :   to  a  power   s o u r c e   r,  s,  t ,   a r e   c o n n e c t e d   l i n e s  

r ' ,   s ' ,   t ' ,   w h i c h   l e a d   to  a  m a n i f o l d   32  w h i c h   is  c o n -  

n e c t e d   w i t h   a  m o t o r g e a r   34.  Prom  m o t o r g e a r   34  e x t e n d s  

the   d r i v i n g   end  38  of  motogear  shaf t   34  oil  wh ich   g e a r s  

36  and  37  a re   p r o v i d e d .   Gear  36  d r i v e s   a  c h a i n   3 6 ,  

b e n d i n g   t h e r e o n ,   w h i c h ,   in  t u r n ,   d r i v e s   a  g e a r   6 "   f a s t  



encd   to  the   r o t a t i n g   member   of  t he   f i b e r   p i c k   up  u n i t  

to  be  d e s c r i b e d   h e r e a f t e r .   Gear   37  d r i v e s   a  c h a i n   3 7 '  

b e n d i n g   t h e r e o n   w h i c h ,   in  t u r n ,   d r i v e s   a  g e a r   37"  f a s t  

ened   to  a  s h a f t   137  e x t e n d i n g   r a d i a l l y   f rom  u n i t  3   i . e .  

from  i n n e r   edge   of  t a n k   1.  S h a f t   137  is  c o n n e c t e d ,  

w i t h   i t s   end  opposed  to   the  end  c o n n e c t e d   to  g e a r   3 7 " ,   t o  

a  s h a f t   137 '   e x t e n d i n g   r a d i a l l y   t h e r e f r o m ,   by  means   o f  

r e v e r s i n g   g e a r   d e v i c e   237.   P r e f e r a b l y ,   the  sha f t s   a r e   m o r e  

t h a n   one  e . g .   three .   F a s t e n e d   to  t he   o u t e r   end  of  e a c h  

s h a f t   137  and  137'   t h e r e   is  a  whee l   337  w h i c h   e n g a g e s  

the   u p p e r   edge   10  of  t a n k   1  and  p r o v i d e s   t he   r o t a t i o n  

of  u n i t   3.  T h r o u g h  a n   i n l e t   c o a x i a l   v e r t i c a l   l i n e   38 

the   f e e d i n g   f low  is  d e l i v e r e d   to  a  l i n e   31  t h r o u g h   r o t a  

t a b l e   c o u p l i n g   32.  From  the   b o t t o m   of  t a n k   1  t h e r e  i s  

a  r a d i a l   p i t   5,  w h i c h   is   s u i t a b l e   to  r e c e i v e   the   d e -  

c a n t a t i o n   m a t t e r s   w h i c h   p r e c i p i t a t e   in  i t ,   the   c o l l e c -  

t i o n   b e i n g   i m p r o v e d   by  r o t a t i n g   a  d o c t o r   50.  Such  d e  

c a n t a t i o n   s l u d g e   f l o w s   o n t w a r d l a y   e . g .   t r o u g h a   t u b e   5 1 .  

The  p r e c e d i n g   d e s c r i p t i o n   of  the   d r a w i n g   is  a p p l i c a b l e  

even   to  known  s y s t e m s .   I n  k n o w n   s y s t e m s   the   l i q u i d  

s u r f a c e   is   q u i t e   e v e n  a n d  a   s p i r a l   s c o o p   sk immed   t he   u p  

pe r   l a y e r   c o l l e c t i n g   and  r a i s i n g   t h e   f l o a t i n g   f r e s h   f i -  

b e r s   p r o v i d i n g   the   u p p e r   l a y e r .   The  o p e r a t i o n   of  s u c h  

know  s p i r a l   s c o o p s   is  c y c l i c   i . e .   t he   c o l l e c t i o n   of  f i  

b e r s   is  p e r f e c t   o n l y   in  one  p o i n t   of  e a c h   r o u n d   of  s p i  

r a l   s c o o p .   E l s e w h e r e   t he   c o l l e c t i o n   of  f i b e r s   is  e i t h e r  

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

w i t h   f i b e r s .   As  the   f r e s h   f i b e r s   are  L i f t e d   by  t h e  

s p i r a l   s c o o p   upon  the   b a t h   l e v e l   no  p r o b l e m   is  i n v o l v e d  

by  movement   of  u n i t   b r i d g i n g   the   poo l   e d g e .   A c c o r d i n g  



to  the   p r e s e n t   i n v e n t i o n   at  the   u p p e r   l a y e r   of  the   b a t h  

l e v e l   6  a  r i s e   h  is  c r e a t e d .   S u i t a b l y   such  r i s e   h  i s  

as  h i g h   as  t he   t h i c k n e s s   of  f r e s h   f i b e r  l a y e r   4  so  t h a t  

s a i d   f r e s h   f i b e r s   4  may  be  c o l l e c t e d   by  g r a v i t y   at  a  low 

er  l e v e l   i . e .   in  p o o l   2.  The  s c a l i n g   is  o b t a i n e d   b y  

p r o v i d i n g   u n i t   3  w i t h   s e a l i n g   members   60  w h i c h   c o o p e r -  

a t e s   w i t h   a  r e s i l i e n t   s c a l i n g   m e m b e r ,   t he   c o u p l i n g   p r o -  

v i d i n g   a  s a f e   s e a l .   P r o v i s i o n   of  r i s e   h  i s  b r o u g h t   a -  

b o u t   by  a  r a d i a l   h a r d e r   7  w h i c h   a f f e c t   t he   whole   h e i g h t  

of  t he   b a t h .   V ice   v e r s a   i t   may  be  s a i d   t h a t   t h e  l i q u i d  

l e v e l   in  t a n k   1  is  m a i n t a i n e d   a t   the   same  l e v e l   as  t h e  

u p p e r   edge   70  of  b a r r i e r   7.  C l o s e   t h e r e a f t e r   c o n s i d -  

e r i n g   t h e   d  i  r  e   c  t  i  o  n   of  r o t a t i o n   of  u n i t   3 

w h i c h   i s ,   w i t h   r e f e r e n c e   to  f i g u r e   2  a n t i - c l o c k -  

w i s e ,   t h e r e   is  a  d u c t   31  p a r a l l e l   to  t he   u p p e r   edge   7 0 .  

The  u p p e r   edge  of  d u c t   31  is  c o p l a n a r   to  edge  7 0 .  

T h e r e a f t e r , c o n s i d e r i n g   the   d i r e c t i o n   of  r o t a t i o n   of  u n i t  

3,  t h e r e   is  a  t r o u g h   71  w h i c h   too   e x t e n d s   r a d i a l l y   a n d  

is  p r o v i d e d   w i t h   b o t t o m   w a l l   s l o p i n g   down  t o w a r d s   t h e  

c e n t r a l   p o o l   2.  I t s   o u t e r   w a l l   e x t e n d s   u p w a r d l y   t o  

p r o v i d e   an  a p r o n   72  to  be  d e s c r i b e d   h e r e a f t e r .   F r o m  

the   b a s e   73  of  b a r r i e r   7  e x t e n d i n g   in  a  d i r e c t i o n   c o n -  

t r a r y   to  the   r o t a t i o n   d i r e c t i o n   of  same  t h e r e   is  a  b o t -  

tom  w a l l   74  w i t h   an  eage   75  w h i c h   p r o v i d e s   in  c o o p e r a t i o n  

w i t h   t h e   t r o u g h   71  a  s i p h o n - l i k e   way  f o r   t he   f e e d   f l o w .  

In  f a c t   d u c t   31  is  p r o v i d e d   w i t h   o u t l e t   o p e n i n g   e x t e n d i n g  

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

t r o u g h   f o l l o w   t he   way  i n d i c a t e d   by  the   a r r o w s   at  7 6 .  

As  can  be  s e e n   from  f i g u r e   3  t he   f eed   f l o w   f o l l o w s   t h e r e  

a f t e r   an  h o r i z o n t a l   way  c o n t r a r y   to  the   d i r e c t i o n   o f  

r o t a t i o n   of  u n i t   3.  The  f e e d   f r a c t i o n   c o p i n g   w i t h  b a r  

r i e r   7  is  c o n t r o l l e d   by  c o n t r o l l i n g   the   r o t a t i o n   s p e e d  



of  same.   I t s   v o l u m e   is  k e p t   so  as  to  e x c e e d   the   v o l -  

ume  of  the   i n l e t   f e e d   76  l e s s   the   vo lume   of  the   o u t l e t  

f l o w   d i s c h a r g i n g   t h r o u g h   t u b e s   30.  More  p a r t i c u l a r l y  

such   e x c e c d i n g   v o l u m e   is  k e p t   c o n s t a n t l y   e q u a l   to  t h e  

v o l u m e   of  f r e s h   f i b e r s   c o l l e c t e d   at  71.  C o n s e q u e n t l y ,  

t he   i n l e t   and  o u t l e t   v o l u m e s   a r e  i n   b a l a n c e   and  the   d r i v  

ing  e n e r g y   of  t h e   b a r r i e r   b r i n g s   a b o u t   a  " w a v e "  4   i . e .  

a  r i s e   of  f i b e r s   in  f r o n t   of  l i b e r   c o l l e c t i n g   t r o u g h   7 1 .  

A c c o r d i n g   to  a  p r e f e r e e d   e m b o d i m e n t   of  t he   p r e s e n t   i n -  

v e n t i o n   to  p r o v i d e   an  e a s y   c o l l e c t i o n   of  f r e s h   f i b e r s ,  

w h i c h   b e i n g   p i c k e d   up  a c c o r d i n g   to  t h i s   i n v e n t i o n   w a t e r  

free  a r e   r a t h e r   c o m p a c t   and  s t i c k y ,   a  c o l l e c t i n g   w h e e l   8 

is  p r o v i d e d   w h i c h   is  d r i v e n   b  y  c   h  a  i  n  36" .   As  

such   c o l l e c t i n g   w h e e l   is  a  member  of  u n i t   3  in  o p e r a t i o n  

is  s u b j e c t e d   to  a  m o v e m e n t   of  r e v o l u t i o n   and  to  a  m o v e -  

ment   of  r o t a t i o n .   C o l l e c t i n g   w h e e l   8  c o m p r i s e s   a  t u b e  

80  h a v i n g   a  p l u r a l i t y   of  s p o k e s   81,  e . g .   s i x .   On  e a c h  

s p o k e   81  is  a d j u s t a b l y   m o u n t e d   a  b l a d e   82.  The  a r r a n g e  

ment   is  such   t h a t   t he   d i s t a n c e   b e t w e n   the   whee l   a x i s   may 

be  a d j u s t e d   so  as  to  r e g u l a t e   the   e f f e c t   of  e ach   b l a d e  

in  o p e r a t i o n .   For  a d j u s t i n g  t h e   p r o c e s s   v a r i a b l e s   t w o  

ways  a r e   a v a i l a b l e :   1)  c o n t r o l l i n g   the   s p e e d   of  r e v o l u -  

t i o n   of  p i c k   up  u n i t   3  and  c o r r e l a t i v e l y   the   i n l e t   a n d  

o u t l e t   f low  of  the   l i q u i d s   i n v o l v e d ;   2)  a d j u s t i n g   t h e  

b l a d e s   82  and  p a r t i c u l a r l y   t h e   rim  l e v e l   of  b a r r i e r   r e l  

a t i v e   to  the  l i q u i d   s u r f a c e   6.  Of  c o u r s e ,  t h e   whee l   8 

w i t h   i t s   b l a d e s   82  i m p r o v e s   the   c o l l e c t i o n   of  f r e s h   f i -  

b e r s   u r g i n g   them  i n t o   d u c t   71  to  be  d u c t e d   to  the   p o o l  

2.  From  poo l   2  t h e y   can  be  r e m o v e d   t h r o u g h   t ube   8 3 .  



As  d e s c r i b e d   p r e v i o u s l y   t he   o u t l e t   of  c l a r i f i e d   l i q u i d  

t a k e   p l a c e   t h r o u g h   o u t l e t   h o l e s   31 ,   p r o v i d e d   in  t u b e s  

3 0 , a n d   f l o w i n g   t h e r e t h r o u g h   reaches  the  p o o l   2  a n d   more  p a r  

t i c u l a r l y   an  a n n u l a r   s p a c e   21  t h e r e o f   which  is  h y d r a u l i c a l l y  

s e a l e d   o f f   b o t h   f rom  the   i n n e r   s p a c e   22  and  from  t h e  

t a n k   ba th  11 .   In  f a c t ,   t he   i n n e r   and  o u t e r   walls   p r o v i d i n g  

t h e   a n n u l a r   s p a c e   2 1 ,  a r e   a r r a n g e d   at  the   b o t t o m   w i t h  

s e a l i n g   c o u p l i n g   6 0 - b l   of  the   k i n d   shown  at   f i g u r e   4 .  

O p e r a t i o n   of  p l a n t   i s  a s   f o l l o w :   i n i t i a l l y   t a n k   1  i s  

e m p t y   and  the   p i c k - u p   u n i t   is  s t e a d y . .   The  l i q u i d   t o  

be  t r e a t e d   is  fed   t h r o u g h   t u b e   38.  I t   f l o w s   t h r o u g h  

m a n i f o l d   31  and  o p e n i n g s   3 1 ' .   As  soon   as  t he   l i q u i d  

in  t he   t a n k   1  has  r e a c h e d   a  q u o t e   c l o s e   to  l e v e l   6,  t h e  

p i c k - u p   u n i t   is  s t a r t e d   and  v a l v e s   ( n o t   shown)  are   o p -  

e n e d   to  p r o v i d e   a  way  for   the   c l a r i f i e d   w a t e r   from  t h e  

b o t t o m   l a y e r s   of  t h e   b a t h   to  r e a c h   the   a n n u l a r   poo l   21 

and  to  l e a v e   t he   p l a n t   t h r o u g h   l i n e s   91  and  92.  By 

c o m b i n e d   e f f e c t   of  i n l e t   of  f e e d i n g   of  e f f l u e n t   l i q u i d ,  

and  of  o u t l e t   c l a r i f i e d   l i q u i d s   as  w e l l   as  by  r o t a t i o n  

of  b a r r i e r   7,  a  d i n a m i c   b a l a n c e   is  e s t a b l i s h e d  w h i c h   b r i n g s  

about  a  r i s e   of  l a y e r   h  of  f r e s h   f i b e r s   b e f o r e   the   w h e e l  

8  and  a  c o u n t e r - c u r r e n t   m o v e m e n t   of  f l ow  76.  The  a r -  

r a n g e m e n t   is  such   t h a t   when  u n i t  3   is  r e v o l v e d   a l s o   t h e  

w h e e l   8  and  the   l a t t e r   i . e .   i t s   b l a d e s   u r g e   the   f r e s h  

f i b e r s   i n t o   d u c t   71  t h r o u g h   w h i c h   t h e y   r e a c h   the   c e n  

t r a l   s e c t i o n   22  of  poo l   2  to  be  d u c t e d   c u t w a r d l y   t h r o u g h  

t u b e   83.  On  the   t a n k   b o t t o m   p r e c i p i t a t e   the  h e a v i e s t  

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

d o c t o r   50  and  u r g e d   i n t o   p i t   5  to  w h i c h   is  c o n n e c t e d  

on  i n d e f i n i t e l y .   For  n e c e s s a r y   a d j u s t m e n t s   i t   is  a d v i s a b l e  



to  c o n t r o l   the   i n l e t   and  ont  l e t   f l ows   i n s t e a d   of  a d -  

j u s t   ing  m e c h a n i c a l   members   w h i c h   a re   d i f f i c u l t   to  r e g -  

u l a t e .  



1.  F l o t a t i o n   p l a n t   f o r   s t o c k   r e c o v e r i n g   and  l i q u i d   c l a r -  

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

in  an  a n u l a r   t a n k   (1,   11)  o p e r a t e s   a  r o t a t a b l e   s t o c k  

p ich-up   e q u i p m e n t   ( 3 ) ,   such   e q u i p m e n t   b e i n g   a x i a l   to  t h e  

a n n u l a r   t a n k   (1)  w i t h i n   t he   i n n e r   w a l l   ( 2 ' )   of  the   t a n k ,  

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

be  t r e a t e d ,   means   f o r   d e l i v e r i n g   of  r e c o v e r e d   s t o c k ,  m e a n s  

f o r   d e l i v e r i n g   of  c l a r i f i e d   l i q u i d ,   and  means  f o r   d e l i v  

e r i n g   s e d i m e n t ,  

c h a r a c t e r i z e d   in  t h a t   t he   i n n e r   w a l l   ( 2 ' )   of  a n n u l a r   t a n k  

(1)  is   c o m p r i s e d   w i t h   t he   r o t a t a b l e   e q u i p m e n t   (3)  m o u n t e d  

on  an  a x i a l   h o l l o w   c o l u m n   ( 3 8 ) ,  w h i c h   e q u i p m e n t   c o m p r i s e s  

a l s o   a  s e c o n d   w a l l   (22)   i n n e r   to  the   f i r s t   ( 2 ' ) ,   the   a n -  

n u l a r   s p a c e   (2)  b e t w e e n   the   f i r s t   i n n e r   w a l l   ( 2 ' )   a n d  

the   s e c o n d   i n n e r   w a l l   (22)  r e c e i v i n g   the   c l a r i f i e d   l i q -  

u i d s ,   t he   a n n u l a r   s p a c e   (21)  b e t w e e n   the   s e c o n d   i n n e r  

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

(38)   p r o v i d i n g   an  i n l e t   d u c t   f o r   the   l i q u i d   to  be  t r e a t  

ed,  t he   r o t a t a b l e   e q u i p m e n t   (3)  c o m p r i s i n g   f u r t h e r   m e a n s  

( 3 1 - 3 2 )   f o r   f e e d i n g   the   l i q u i d   to  be  t r e a t e d   f r o m  

the   i n l e t   d u c t   ( 3 8 ) ,   d r o p p i n g   d u c t   means  to  r e c e i v e   t h e  

r e c o v e r i n g   s t o c k   (4)  from  the   main  t a n k   (1)  to  b r i d g e  

them  to  t he   s p a c e   (21)   b e t w e e n   the   s e c o n d   i n n e r   w a l l   ( 2 2 )  

and  t h e   c e n t r a l   cdumn  38,  r a d i a l   b l a d e   means  (7)  a c t i n g  

in  t he   l i q u i d   (11)   of  the   a n n u l a r   t a n k   (1)  to  p r o v i d e  

at  l e a s t   at   the   s i l l   (70)   of  d r o p p i n g   d u c t   means  (71)   a  

g r a d i e n t   or  r i s e   of  h e i g h t   (h)  s u b s t a n t i a l l y   e q u a l   to  t h e  

t h i c k n e s s   of  f l o t a t e d   f l o a t i n g   s t o c k   (4)  to  be  r e c o v e r e d  

and  s c r a p i n g   means   (50)   to  c o l l e c t   s e d i m e n t s .  



2.  F l o t a t i o n   p l a n t ,   as  c l a i m 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 s i d e r i n g   the   d i r e c t i o n   of  r o -  

t a t i o n   of  e q u i p m e n t   ( 3 ) ,   t he   r a d i a l   b l a d e   means   7  i s  

f o l l o w e d   by  the   r a d i a l   means   (31)  f o r   f e e d i n g   the  l i q -  

u i d   to  be  t r a t e d   h a v i n g   i n t e r s p a c e d   i n l e t   o p e n i n g s   (31 ')  

t h e r e a l o n g ,   by  the   d r o p p i n g   r a d i a l   d u c t   means   (71)  s l o p  

p i n g   down  c e n t r i p e t a l l y   and  by  an  o v e r f l o w   dam  ( 7 5 )  

t he   a r r a n g e m e n t   b e i n g   such   t h a t   a  s i p h o n - l i k e   c o u n t e r -  

c u r r e n t   f l o w   (76)  of  l i q u i d   to  be  t r e a t e d   is  p r o v i d e d .  

3.  F l o t a t i o n   p l a n t ,   as  c l a i m 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 he   r a d i a l   i n l e t   means  (31)  f o r  

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

d u c t   (31)   whose  b o t t o m   is  p r o v i d e d   w i t h   i n l e t   o p e n i n g s  

( 3 1 ' )   w h i c h   d i r e c t   t he   f l o w   (76)  d o w n w a r d l y .  

4.  F l o t a t i o n   p l a n t ,   as  c l a i m e d   in  c l a i m   1 ,  

c h a r a c t e r i z e d   by  a  b l a d e d   whee l   (8,  80,  81,  82)  r o t a -  

t a b l y   m o u n t e d   on  t h e   r o t a t a b l e   u n i t   3  p a r a l l e l   to  r a d i -  

al  b l a d e   means   (7)  so  as  to  e n g a g e   w i t h   i t s   b l a d e s   ( 8 2 )  

the   r e c o v e r i n g   s t o c k   l a y e r   (4)  b r u s h i n g   the   s i l l   ( 7 0 )  

of   d r o p p i n g   d u c t   means   ( 7 1 ) ,   the   d i r e c t i o n   of  r o t a t i o n  

of  s u c h   whee l   ( 8 ,  8 0 ,   81,  82)  b e i n g   c o n t r a r y   to  the   d i -  

r e c t i o n   of  r e v o l u t i o n   of  b l a d e   ( 7 ) .  

5.  F l o t a t i o n   p l a n t ,   as  c l a i m e d   in  one  or  more  of  c l a i m s  

1  to  4  c h a r a c t e r i z e d   in  t h a t   w i t h i n   the   f l o t a t i o n   t a n k  

(1)  at  l e a s t   f o u r   a n n u l a r   s e c t i o n s   a r c   p r o v i d e d   v i z . :  

an  o u t e r   f l o t a t i o n   t a n k   11,  an  i n n e r  a n n u l a r   s p a c e   ( 2 )  

f o r   c l a r i f i e d   w a t e r   r e c e p t i o n ,   an  i n n e r m o s t   a n n u l a r   space 

(21)   f o r   r e c o v e r e d   s t o c k   c o l l e c t   ion  and  a  c e n t r a l   v e r t i c a l  



t u b e   (38)  to  f e e d   the   l i q u i d   to  be  t r e a t e d .  

6.  F l o t a t i o n   p l a n t   as  c l a i m e d   in  any  of  c l a i m s   1  to  5 ,  

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

w a l l s   2  a n d   22  i n c l u d i n g   the   b r i d g i n g   d u c t   71  is  m o v a b l e  

t o g e t h e r   w i t h   r o t a t a b l e   u n i t   3  and  s e a l e d   to  the   b o t t o m  

by  at  l e a s t   two  s e a l s ,   such   s e a l s   (61)  b e i n g   " U " - s h a p e d  

so  as  to  p r o v i d e   s e a l i n g   on  b o t h   i n n e r   and  o u t e r   s u r f a c e  

of  e a c h   w a l l   ( 6 0 ) .  
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