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(54)  Improvements  in  or  relating  to  apparatus  for  dewatering  fibrous  suspensions  on  a  paper  forming  machine. 
An  apparatus  for  dewatering  a  fibrous  suspension  com- 

prises  a  suction  housing  (7)  which  has  an  active  surface  (9)  by 
means  of  which  water  is  extracted  upwardly  from  the  fibrous 
suspension  which  is  trapped  between  top  and  bottom  wires 
(1, 5). 

In  orderto  provide  a  more  efficient  means  of  dewatering, 
the  active  surface  (9)  has  a  first  open  area  (15)  by  means  of 
which  water  is  removed  upwardly  by  suction,  and  a  second 
part  (17)  downstream  of  the  first,  which  urges  water  down- 
wardly.  The  second  part  (17)  is  conveniently  a  solid  surface. 
The  first  part  of the  active  surface  is  preferably  curved  with  a 
radius  which  decreases  in  the  downstream  direction. 



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 p p a r a t u s   f o r  

d e w a t e r i n g   f i b r o u s   s u s p e n s i o n s - o n   a  p a p e r   f o r m i n g  

m a c h i n e .  

In  a  known  p a p e r   f o r m i n g   m a c h i n e   t h e   f i b r o u s  

s u s p e n s i o n   p a s s e s   b e t w e e n   t o p   and  b o t t o m   f o r m i n g   w i r e s  

and  w a t e r   i s   e x t r a c t e d   f rom  t h e   s u s p e n s i o n   in   an  u p w a r d  
d i r e c t i o n   by  u se   of  an  a u t o - s l i c e   and   a  c u r v e d   i n v e r t e d  

s u c t i o n   box  w h i c h   c o n t a c t s   t h e   t o p   w i r e .   The  two  w i r e s  

t r a p   t h e   s t o c k   o v e r   a  l e a d - i n - f o i l   and  w a t e r   f l o w s   i n  

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

due  to   t h e   c o n t i n u i n g   p r e s s u r e   of  t h e   two  w i r e s ,   t h e  

d e w a t e r i n g   a c t i o n   i s   c o n t i n u e d   in  an  u p w a r d   d i r e c t i o n  

i n t o   t h e   a p e r t u r e s   of  t h e   i n v e r t e d   s u c t i o n   b o x .  

A  t r a n s f e r   s u c t i o n   box  i s   d i s p o s e d   d o w n s t r e a m   o f  

t h e   i n v e r t e d   s u c t i o n   box  on  t h e   s i d e   of  t h e   b o t t o m  

w i r e   and  v a c u u m   a p p l i e d   to   t h e   s u c t i o n - b o x   r e v e r s e s  

t h e   d i r e c t i o n   of  f l o w   and  a  d o w n w a r d   d e w a t e r i n g   a c t i o n  

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

b o t t o m   w i r e .   The  c o v e r   has   a  t y p i c a l   r a d i u s   of  f i v e  

m e t r e s   and  i t s   c o n t a c t i n g   s u r f a c e   w i t h   t h e   t op   w i r e  

i s   o p e n   t o   v a c u u m .   The  o p e n i n g s   in   t h e   c o v e r   a r e   i n  

t h e   f o r m   of   s l o t s   or  d r i l l e d   h o l e s .   The  a r r a n g e m e n t  

i s   s u c h   as  t o   p r o d u c e   u p w a r d   d e w a t e r i n g   t h r o u g h o u t   i t s  

w h o l e   l e n g t h .  

S t o c k   d e w a t e r i n g   u s i n g   t h e   e x i s t i n g   a r r a n g e m e n t  

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

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

i n c r e a s e s   t h e   p o w e r   r e q u i r e d   t o   d r i v e   t h e   t op   w i r e .  

I t   i s   an  a im  of  t h e   p r e s e n t   i n v e n t i o n   to   p r o v i d e  

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



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

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

s t o c k   on  t h e   b o t t o m   w i r e ,   and  w h i c h   g i v e s   a  l o n g e r  

s u c t i o n   t r a n s f e r   box  c o v e r   l i f e .  

A c c o r d i n g   to   one   a s p e c t   of   t h e   p r e s e n t   i n v e n t i o n  

t h e r e   i s   p r o v i d e d   a p p a r a t u s   f o r   d e w a t e r i n g   a  f i b r o u s  

s u s p e n s i o n   on  a  p a p e r   f o r m i n g   m a c h i n e   c o m p r i s i n g   a  

s u c t i o n   h o u s i n g   h a v i n g   an  a c t i v e   s u r f a c e   or   c o v e r  

a d a p t e d   t o   c o - o p e r a t e   w i t h   a  t o p   w i r e   to   u r g e   t h a t   w i r e  

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

t r a p p e d   b e t w e e n   t h e   t o p  w i r e   and   t h e   f o r m i n g   w i r e ,   a n d '  

t h e   c o v e r   h a v i n g   a  f i r s t   o p e n  a r e a   by  means   of  w h i c h  

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

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

The  f i r s t   o p e n   a r e a   c o m p r i s e s   a  p l u r a l i t y   o f  

s l o t s   or   f o i l s   d e f i n i n g   s l o t s   or   a  p l u r a l i t y   o f  

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

s o l i d .   The  o p e n   a r e a   in   t h e   f i r s t   p a r t   of   t h e   c o v e r  

may  be  r e d u c e d   in   t h e   d o w n s t r e a m   d i r e c t i o n  

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

any  d e w a t e r i n g   t o   t a k e   p l a c e   t h r o u g h   t h e   c o v e r   a n d ,  

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

f o r c e   t h e   d e w a t e r i n g   a c t i o n   to   r e v e r s e   i t s   d i r e c t i o n  

and  go  d o w n w a r d s .  

A c c o r d i n g   t o   a n o t h e r   a s p e c t   of   t h e   p r e s e n t   i n v e n t i o n  

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

s u s p e n s i o n   on  a  p a p e r   f o r m i n g   m a c h i n e   in   w h i c h . a  

f i b r o u s   s u s p e n s i o n   t r a p p e d   b e t w e e n   a  t o p   w i r e   and  a  

b o t t o m   f o r m i n g   w i r e   i s   moved   p a s t   an  a c t i v e   s u r f a c e  

'or   c o v e r   of   a  s u c t i o n   h o u s i n g   w i t h  t h e   t o p   w i r e   c o n t a c t i n g  

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

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

an  u p w a r d   d i r e c t i o n   as  t h e   f i b r o u s  s u s p e n s i o n   m o v e s  

p a s t   a  f i r s t   o p e n   a r e a   of  t h e   c o v e r ,   and  w h e r e i n   t h e  



w a t e r   is   d i r e c t e d   d o w n w a r d l y   as  t he   f i b r o u s   s u s p e n s i o n  

moves  p a s t   a  s e c o n d   p a r t   of  t h e   c o v e r   d i s p o s e d   d o w n -  

s t r e a m   of  t h e   f i r s t   a r e a .  

The  p r e s e n t   i n v e n t i o n   w i l l   now  be  d e s c r i b e d  

f u r t h e r ,   by  way  of  e x a m p l e   o n l y ,   w i t h   r e f e r e n c e   t o  

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

v i e w   of  d e w a t e r i n g   a p p a r a t u s   on  a  p a p e r   f o r m i n g   m a c h i n e .  

The  m a c h i n e   c o m p r i s e s   an  e n d l e s s   t o p - w i r e   1 

w h i c h   i s   e n t r a i n e d   a r o u n d   r o l l s   3.'  D e w a t e r i n g   a p p a r a t u s  

in  t h e   fo rm  of  a  c u r v e d   i n v e r t e d   v a c u u m   box  h a v i n g   a  

s u c t i o n   h o u s i n g   7  i s   d i s p o s e d   w i t h i n   t h e   t o p - w i r e   1  a n d  

has   an  a c t i v e   s u r f a c e   or  c o v e r   9  w h i c h   c o - o p e r a t e s   w i t h  

t h e   t o p - w i r e   1.  The  c o v e r   9  u r g e s   t h e   t o p - w i r e   1 

t o w a r d s   a  f o r m i n g   w i r e   5.  The  f i b r o u s   s u s p e n s i o n   i s  

t r a p p e d   b e t w e e n   t h e  t o p - w i r e   1  and  t h e   f o r m i n g   w i r e   5 .  

The  w i r e s   1,  5  move  in  t h e   d i r e c t i o n   i n d i c a t e d  

by  a r r o w s   A.  The  f o r m i n g   w i r e  5   p a s s e s   o v e r   a  l . e a d - i n -  

f o i l   11  w h i c h   u r g e s   w a t e r   u p w a r d l y .   An  a u t o - s l i c e - 1 3  

i m m e d i a t e l y   d o w n s t r e a m   of  t h e   l e a d - i n - f o i l   r e m o v e s   a  

p r o p o r t i o n   of  t h e   w a t e r - i n   t h e   u p w a r d   d i r e c t i o n .   A 

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

a  f i r s t   p a r t   of  t h e   c o v e r   9  w h i c h   has   an  open   a r e a  

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

The  open   a r e a   e x t e n d s  o v e r   t h e   r e g i o n   shown  a t   15  a n d  

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

d r i l l e d   h o l e s .   The  open   a r e a   may  h a v e   a  c o m p o u n d  

c u r v a t u r e   w i t h   a  r a d i u s   w h i c h   d e c r e a s e s   i n t h e   d o w n -  

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

h i g h e r   d e w a t e r i n g   p r e s s u r e .  

A  s e c o n d   p a r t   of  t h e   c o v e r ,   g e n e r a l l y   i n d i c a t e d  

a t - 1 7 ,   is   s o l i d .   T h u s ,   no  d e w a t e r i n g   c a n - t a k e   p l a c e  

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

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

a c t i o n   to  r e v e r s e   i t s   d i r e c t i o n   and  go  d o w n w a r d s .  



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

t r a n s v e r s e   s u c t i o n   box  19  d i s p o s e d   d o w n s t r e a m   of  t h e  

i n v e r t e d   v a c u u m   box  7.  The  w a t e r ,   d e w a t e r e d   due  t o   t h e  

d o w n w a r d   a c t i o n ,   w i l l   be  d o c t o r e d   away  f r o m   t h e   b o t t o m  

w i r e   5  by  t h e   l e a d i n g   e d g e   of   t h e   t r a n s f e r   s u c t i o n   b o x  

and  t h r o u g h   t h e   o p e n   a r e a   of   t h e   t r a n s f e r   s u c t i o n   b o x  

c o v e r   2 1 .  

The  d e w a t e r i n g   a p p a r a t u s   of  t h e   p r e s e n t  i n v e n t i o n  

has   t h e   f o l l o w i n g   a d v a n t a g e s : -  

The  d o w n w a r d   d e w a t e r i n g   of  t h e   s e c o n d   p a r t   of   t h e  

c u r v e d   i n v e r t e d   v a c u u m   box  w i l l   d r a i n   d o w n w a r d l y   d u e  

to   g r a v i t y ,   and  w i l l   n o t   r e q u i r e   any  v a c u u m   a s s i s t a n c e  

(as   i s   p r e s e n t l y   r e q u i r e d ) .   T h u s ,   a  s a v i n g   i s  

a c h i e v e d   on  C a p i t a l   and   R u n n i n g   c o s t s   in   r e s p e c t   o f : -  

t h e   v a c u u m   pump  and   i t s   i n s t a l l a t i o n ,  

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

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

n e c e s s a r y ,  

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

m a i n t a i n   VACUUM. 

Due  t o   n o t   h a v i n g   VACUUM  on  t h e   s e c o n d   p a r t   o f  

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

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

v a c u u m   box   c an   h a v e   a  t e n d e n c y   to   p l u g   due  to   t h e   l o w  

f l o w   of  w a t e r   in   i t ,   t h e   new  s o l i d   c o v e r   w i l l - n o t   p l u g .  

The  r e t e n t i o n   of  t h e   Be l   Bond  w i l l   i m p r o v e .  

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

f o r m e d   s h e e t   and  t h e   b o t t o m   w i r e ,   and  w i l l   be  of   l o w e r  

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

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

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

c o n t r i b u t e   to   a  l o n g e r   s u c t i o n   t r a n s f e r   box  c o v e r   l i f e .  



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

on  a  p a p e r   f o r m i n g   m a c h i n e   c o m p r i s i n g   a  s u c t i o n   h o u s i n g  

( 7 ) h a v i n g   an  a c t i v e   s u r f a c e   or  c o v e r  ( 9 )  a d a p t e d   to   c o -  

o p e r a t e   w i t h   a  t o p   w i r e  ( 1 )  t o   u r g e   t h a t   w i r e   t o w a r d s   a  

f o r m i n g   w i r e ( 5 ) , t h e   f i b r o u s   s u s p e n s i o n   b e i n g   t r a p p e d  

b e t w e e n   t h e   t o p  w i r e   and   t h e   f o r m i n g   w i r e ,   c h a r a c t e r i s e d  

in  t h a t   t h e   c o v e r ( 9 ) h a s   a  f i r s t   open   a r e a ( 1 5 ) b y   m e a n s  

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

( 1 7 ) d o w n s t r e a m   of  t h e   f i r s t   open   a r e a   w h i c h   u r g e s   w a t e r  

d o w n w a r d l y .  

2.  A p p a r a t u s   as  c l a i m e d   in  c l a i m   1,  in   w h i c h  

t h e   f i r s t   open   a r ea  (15 )   c o m p r i s e s   a  p l u r a l i t y   of  s l o t s ,  

or  f o i l s   d e f i n i n g   s l o t s ,   o r  a   p l u r a l i t y   of  d r i l l e d   h o l e s .  

3.  A p p a r a t u s   as  c l a i m e d   in   c l a i m s   1  or  2  in  w h i c h  

t h e   s e c o n d  p a r t ( 1 7 ) i s   s o l i d .  

4.  A p p a r a t u s   as  c l a i m e d   in  any  of  c l a i m s   1,  2  o r  

3  i n   w h i c h   t h e   open   a r e a   in   t h e   f i r s t   p a r t   of  t h e   c o v e r  

is   r e d u c e d   in  a r e a   in   t h e   d o w n s t r e a m   d i r e c t i o n .  

5.  A p p a r a t u s   as  c l a i m e d   in  any  p r e c e d i n g   c l a i m  

in  w h i c h   t h e   open  a r e a   has   a  c o m p o u n d   c u r v a t u r e   w i t h  

a  r a d i u s   wh ich   d e c r e a s e s   in  t h e   d o w n s t r e a m   d i r e c t i o n .  

6.  A p p a r a t u s   as  c l a i m e d   in  any  p r e c e d i n g   c l a i m  

f u r t h e r   c o m p r i s i n g   a  l e a d - i n - f o i l  ( 1 1 )  l o c a t e d   u p s t r e a m  

of  t h e   s u c t i o n   h o u s i n g   c o v e r  ( 9 )  a n d   a d a p t e d   to   e n g a g e  
t h e   f o r m i n g   w i r e  ( 5 ) , a n d   a  t r a n s f e r   s u c t i o n   box  (19) 

d o w n s t r e a m   of  t h e   s u c t i o n   h o u s i n g   c o v e r  ( 9 )  a n d   a d a p t e d  

to  e n g a g e   t h e   f o r m i n g   w i r e   (5).  

7.  A p p a r a t u s   as  c l a i m e d   in  c l a i m   6  in   w h i c h  

t h e   l e a d - i n - f o i l   (11)  has  a  s o l i d   s u r f a c e   to   d i r e c t  



w a t e r   u p w a r d l y ,   and  t h e   t r a n s f e r   s u c t i o n   b o x  ( 1 9 )  h a s  

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

s u s p e n s i o n   o n t o   t h e   f o r m i n g   w i r e ( 5 ) .  

8.  A  m e t h o d   of  d e w a t e r i n g   a  f i b r o u s   s u s p e n s i o n  

on  a  p a p e r   f o r m i n g   m a c h i n e   in  w h i c h   a  f i b r o u s   s u s p e n s i o n  

t r a p p e d   b e t w e e n   a  t o p   w i r e ( 1 ) a n d   a  b o t t o m   f o r m i n g   w i r e  

(5 ) i s   moved   p a s t   an  a c t i v e   s u r f a c e   or   c o v e r  ( 9 )  o f   a  

s u c t i o n   h o u s i n g   w i t h   t h e   t o p   w i r e  ( 1 )  c o n t a c t i n g   t h e  

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

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

e x t r a c t e d   in   an  u p w a r d   d i r e c t i o n   as  t h e   f i b r o u s  

s u s p e n s i o n   moves   p a s t   a  f i r s t   open   a r e a ( 1 5 ) o f   t h e   c o v e r  

(9)  and  t h a t   t h e   w a t e r   i s   d i r e c t e d   d o w n w a r d l y   as  t h e  

f i b r o u s   s u s p e n s i o n   moves   p a s t   a  s e c o n d   p a r t ( 1 7 ) o f   t h e  

c o v e r   d i s p o s e d   d o w n s t r e a m   of  t h e   f i r s t   a r e a  ( 1 5 ) .  

9.  A  m e t h o d   as  c l a i m e d   in   c l a i m   8  in   w h i c h  

p r e s s u r e   i s   a p p l i e d   to   t h e   f i b r o u s   s u s p e n s i o n   as  i t  

p a s s e s   o v e r   t h e   a c t i v e   s u r f a c e  ( 9 )  a n d   in   w h i c h   t h e  -  

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

t h e   f i r s t   open   a r e a   of   t h e   a c t i v e   s u r f a c e   in   p r o p o r t i o n  

to   t h e   r a d i u s   of  t h e   a c t i v e   s u r f a c e .  

10.   A  m e t h o d   as  c l a i m e d   in  c l a i m   8  or   9  in   w h i c h  

w a t e r   i s   u r g e d  u p w a r d l y   u p s t r e a m  o f   t h e   c o v e r ( 9 )   b y  

c o n t a c t i n g   t h e   b o t t o m   f o r m i n g   w i r e  ( 5 )  w i t h   a  s o l i d   l e a d -  

i n - f o i l  ( 1 1 ) ,  a n d   in   w h i c h   f u r t h e r   w a t e r   i s   e x t r a c t e d  

d o w n w a r d l y   d o w n s t r e a m   of   t h e   c o v e r ( 9 ) b y   p a s s i n g   t h e  

b o t t o m   f o r m i n g   w i r e   (5 )  over   a  t r a n s f e r   s u c t i o n   b o x  

c o v e r  ( 2 1 ) .  
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