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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 ,   and  m o r e  p a r t i c u l a r l y  

bu t   no t   e x c l u s i v e l y , t o   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   m a c h i n e   of  t he   I n v e r f o r m   t y p e   in  w h i c h   w a t e r   i s  

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

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

m o v i n g   sandwich  f o r m e d   b y   the   top  and  b o t t o m   w i r e s   a n d  

a  l a y e r   or  web  of  f i b r o u s   s u s p e n s i o n   b e t w e e n   t h e m .  

S t i l l   more  p a r t i c u l a r l y ,   t he   i n v e n t i o n   r e l a t e s   t o  a n  

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

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

t h e   f i b r o u s   s u s p e n s i o n   by  s u c t i o n   b o x e s   or  f o i l   b o x e s  

or  a u g m e n t e d   v a c u u m   f o i l   b o x e s .   T h e s e   b o x e s   may  b e  

d i s p o s e d   e i t h e r   a b o v e   or  be low  t he   l a y e r   or  web  o f  

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

t r a v e l l i n g   w i r e s .   Al l   b o x e s   of  t he   a f o r e m e n t i o n e d  

t y p e s   have   a  c o v e r ,   and  t h e s e   c o v e r s   may  c o m p r i s e   a  
p l u r a l i t y   of  e l o n g a t e   f o i l s   wh ich   e x t e n d   t r a n s v e r s e l y  

r e l a t i v e   to  t he   d i r e c t i o n   of  m o v e m e n t   of   t h e   web  o f  

f i b r o u s   s u s p e n s i o n .   In  known  d e s i g n s   t h e   c o v e r s ,  
f o r m e d   by  t he   f o i l s   or  s u c t i o n   box  c o v e r s ,   a r e   a t t a c h e d  

to  t he   s u c t i o n   b o x e s   in  such   a  m a n n e r   t h a t   the   s u c t i o n  

box  has   to  be  r e m o v e d   to  r e p l a c e   t h e   f o i l s   or  t h e  

c o v e r   when  a  d i f f e r e n t   d e s i g n   s t y l e   of  c o v e r   i s  

r e q u i r e d .   T h i s   r e q u i r e s  t h e   p a p e r   m a c h i n e   to  b e  

s t o p p e d   f o r   l e n g t h y   p e r i o d s   in  o r d e r   to   r e w o r k   t h e  

main  c o n s t r u c t i o n .  

In  the   c a s e   of  i n v e r t e d   s u c t i o n   b o x e s ,   i . e .  

w h e r e   t he   w a t e r   i s   r e m o v e d   u p w a r d l y ,   t h e r e   i s   a  g r e a t e r  

t e n d e n c y   fo r   the   p l u g g i n g ' u p   of  t h e   f o i l s   to  o c c u r ,  

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



In  B r i t i s h   P a t e n t   No.  1 5 8 2 3 4 2   t he   a c t i v e   s u r f a c e  

of   a  s u c t i o n   box  d e - w a t e r i n g   a p p a r a t u s   i s   d e f i n e d   b y  

a  p l u r a l i t y   o f  f o i l s .   Each  f o i l   i s   s e c u r e d   d i r e c t l y  

to   t he   s u c t i o n   box  by  a  r e s p e c t i v e   m o u n t i n g   b l o c k .  

Each   i n d i v i d u a l   f o i l   m o u n t i n g   mus t   be  m a c h i n e d   a t   a  

d i f f e r e n t   a n g l e   and  s i n c e   t h i s   is  a  l a rge   s ize   c o m p o n e n t  

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

e x p e n s i v e .  

I t  i s   an  aim  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  

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

s u c t i o n   b o x e s   and  t h e   l i k e   can  be  c h a n g e d   m o r e  e a s i l y  

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

t i m e .  

I t   i s   a  f u r t h e r  a i m   of  t h e   p r e s e n t - i n v e n t i o n   t o  

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

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

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

s u s p e n s i o n s   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  a n d   a  c o v e r  

f o r   t h e   s u c t i o n   h o u s i n g ,   the   c o v e r   c o m p r i s i n g   two  o r  

more   p l a n k   m e m b e r s   r e l e a s a b l y   s e c u r e d   to  t h e   s u c t i o n  

h o u s i n g   and  e a c h   h a v i n g   s e c u r e d   t h e r e t o   a  number   o f  

f o i l  s t r i p s ,   e a c h   f o i l   s t r i p   b e i n g   s e c u r e d   to  t he   p l a n k  

member.  by  way  of  a  p l u r a l i t y   of  s p a c e d   a p a r t   p i n s  
w h i c h   a r e   c a r r i e d   by  and  w h i c h   p r o j e c t   f r o m ,   t he   p l a n k  

m e m b e r .  

By  e m p l o y i n g   p l a n k s ,   t h e   n u m b e r   of  m o u n t i n g  

b l o c k s   c a r r i e d   by  t h e   s u c t i o n   box  a r e   r e d u c e d   a n d  

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

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

m a c h i n e d   a r e   r e d u c e d   to  the   number   of  p l a n k s   e m p l o y e d  

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

f o i l s .   The  p l a n k - p i n   d e s i g n   i s   a l s o   much  e a s i e r   t o  

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

The  p i n s   a r e   w e l d e d   to  the  p l a n k s   and  the   m a c h i n e d  

s u r f a c e s   a r e   f ew   and  a r e   p a r a l l e l   to  e a c h   o t h e r .  



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

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

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

to  one  or  more  rows  of  p i n s   by  t h e   f r e e   end  of  e a c h  

of  t he   p i n s   in  t h e   row  or  rows  so  t h a t   t he   f o i l s   a r e  

s p a c e d   f rom  t he   p l a n k   member .   An  e l o n g a t e   m o u n t i n g   b a r  

h a v i n g   a  T - s h a p e d   c r o s s - s e c t i o n   i s   p r e f e r a b l y   i n t e r -  

p o s e d   b e t w e e n   t h e   e n d s   of  t h e   p i n s   in  one  row  and  t h e  

f o i l .   In  o t h e r   w o r d s ,   each   f o i l   s t r i p   i s   p r e f e r a b l y  

s u p p o r t e d   by  a  or  a  r e s p e c t i v e   m o u n t i n g   bar   w h i c h   i s  

or  a r e   c a r r i e d   by  and  s e c u r e d   to  t h e   f r e e   end  of  t h e  

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

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

o r d e r   to  m i n i m i s e   any  t e n d e n c y   to   p l u g .  

In  o r d e r   to  o b t a i n   a  low  d e f l e c t i o n * a n d   h i g h  

s t i f f n e s s   in  t he   m o u n t i n g   of  t h e   f o i l s ,   a  r e q u i r e m e n t  

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

i s   u s u a l   to  t h i c k e n   t h e   f o i l   m o u n t i n g - p l a t e s .   In  k n o w n  

a r r a n g e m e n t s   t h i s   i n c r e a s e s   t h e   d e p t h   of  t he   c h a n n e l  

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

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

f o i l   m o u n t i n g   p l a t e   t h i c k n e s s   may  be  r e d u c e d   w i t h o u t  

s a c r i f i c i n g   the   d e s i r e d   low  d e f l e c t i o n   and  h i g h  

s t i f f n e s s   and  t h e r e b y   the   t e n d e n c y   to  p l u g   i s . r e d u c e d .  

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

in  use  i s   in  c o n t a c t   w i t h   t he   top   f o r m i n g   w i r e   in  t h e  

c a s e   of  an  i n v e r t e d   s u c t i o n   box  or  t he   b o t t o m   w i r e  

in  the   c a s e   o f  a  c o n v e n t i o n a l l y   o r i e n t a t e d   s u c t i o n   b o x .  

The  a c t i v e   s u r f a c e   d e f i n e d   by  t he   rows  of  f o i l   s t r i p s  

may  be  s t r a i g h t   or  c u r v e d .   The  f o i l   s t r i p s   e x t e n d   i n  

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

d i r e c t i o n   of  m o v e m e n t   of  t he   f i b r o u s   s u s p e n s i o n  

t h r o u g h   the   a p p a r a t u s .   Where  t he   a c t i v e   s u r f a c e   i s  



c u r v e d ,   t h i s   may  be  c o n v e n i e n t l y   a c h i e v e d   by  a r r a n g i n g  
f o r   t h e   p l a n k   m e m b e r s   to  be  i n c l i n e d   r e l a t i v e   to  o n e  
a n o t h e r .   The  p i n s   p r e f e r a b l y   p r o j e c t   p e r p e n d i c u l a r l y  

f r o m   t h e   p l a n k   m e m b e r .   S l o t s   a r e   f o r m e d   b e t w e e n  

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

-  By  v i r t u e   of  t h e   a f o r e m e n t i o n e d   c o n s t r u c t i o n ,   a  

c o m p l e t e   p l a n k   member   can  be  e a s i l y   w i t h d r a w n   a n d  

r e p l a c e d   by  a n o t h e r   when  a  d i f f e r e n t   c o v e r   d e s i g n   i s  

r e q u i r e d ,   i . e .   a  c o v e r   h a v i n g ,   f o r   e x a m p l e ,   f o i l  

s t r i p s   of   d i f f e r e n t   s h a p e  o r   s p a c i n g ,   or  when  c h a n g i n g  

f o i l   m a t e r i a l   f rom  p l a s t i c   or  c e r a m i c .   The  f l e x i b i l i t y  

a f f o r d e d   by  t h i s   a r r a n g e m e n t   r e n d e r s   t h e   w a t e r   r e m o v a l  

to   be  t u n e d   more   e a s i l y   to  t h e   r e q u i r e m e n t s  o f   a  

p a r t i c u l a r   g r a d e   of  p a p e r .   F u r t h e r m o r e ,   t h e   c h a n g e -  

o v e r  i s   l e s s   t i m e   c o n s u m i n g   b e c a u s e   t he   i n v e n t i o n  

r e n d e r s   i t   u n n e c e s s a r y   to  r e m o v e   t h e   s u c t i o n   box  t o  

c h a n g e   t h e   c o v e r   d e s i g n .  

A  c h a n n e l   i s   d e f i n e d   b e t w e e n   t he   p l a n k   m e m b e r s  

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

p a s s e s   a f t e r   r e m o v a l   f rom  t h e   f i b r o u s   s u s p e n s i o n .  

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

f l o w   of   w a t e r   t h e r e t h r o u g h ,   and  i t   i s   e a s y   to  k e e p  

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

w a t e r   v e l o c i t i e s   w i t h o u t   b e i n g   t o o   s m a l l   to  be  c l e a n e d  

p r o p e r l y .   The  a r r a n g e m e n t   a v o i d s   p r o b l e m s   w i t h  

p l u g g i n g   of   t h e   open   s l o t s   in  known  d e s i g n s .  

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

a b o v e   t h e   f o i l   m o u n t i n g ,   c o m p r e s s e d   a i r   may  be  i n t r o -  

d u c e d   a t   low  p r e s s u r e ,   a b o v e   t h e   p l a n k s   and  d i s t r i b u t e d  

u n i f o r m l y   to  t h e   s p a c e   b e t w e e n   t h e   p l a n k s   and  f o i l  

m o u n t i n g s   by  way  of  d r i l l i n g s   in  t h e   p l a n k s .   T h e  

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



w e i r   w h i c h   i s   a d j u s t a b l e   c o n t r o l s   t he   f l o w   o f  a   t h i n  

l a y e r   of  w a t e r   a b o v e   the   f o i l   m o u n t i n g .   T h i s   w a t e r  

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

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

t h e   f i b r e s   f r o m  d e p o s i t i n g   o v e r   t he   box  i n t e r v a l s .  

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   to  t h e  

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  i s   a  s e c t i o n a l   v iew  of  one  e m b o d i m e n t   o f  

a p p a r a t u s   a c c o r d i n g   to  t he   i n v e n t i o n ,  

F i g u r e   2  i s   a  s e c t i o n a l   v iew  of  a  s e c o n d   e m b o d i m e n t  

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

F i g u r e   3  i s   a  f r a g m e n t a r y   d e t a i l e d   s e c t i o n a l   v i e w  

of  one  p o s s i b l e   m o u n t i n g   a r r a n g e m e n t .  

R e f e r r i n g   to   F i g u r e   1 ,  t h e r e   i s   shown  a  s e c t i o n  

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

p a r t   o f  a  h o u s i n g   1  of  an  i n v e r t e d   s u c t i o n   box  5  a n d  

t h e   c o v e r  3   t h e r e f o r .   The  s u c t i o n   box  5  i s ,   in  u s e ,  

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

p a p e r   f o r m i n g   m a c h i n e   ( n o t   i n d i c a t e d   in   t h e   d r a w i n g ) .  

The  s u c t i o n   box  s e r v e s   to  r emove   w a t e r   f rom  a  l a y e r   o r  

web  of  f i b r o u s   s u s p e n s i o n   d i s p o s e d   b e t w e e n   top   a n d  

b o t t o m   f o r m i n g   w i r e s .   A  p l u r a l i t y   of  f o i l   s t r i p s   7 

d e f i n e   an  a c t i v e   s u r f a c e   w h i c h ,   in  use   i s  i n   c o n t a c t  

w i t h   t h e   top  f o r m i n g   w i r e .  

The  h o u s i n g   1  of  t he   s u c t i o n   box  5  has   a  b a s e   9 .  

to  w h i c h   m o u n t i n g   b l o c k s   11  a r e   s e c u r e d .   T h e s e  

m o u n t i n g   b l o c k s   s e r v e   to  s u p p o r t   p l a n k   m e m b e r s   13  w h i c h  

a r e   r e l e a s a b l y   s e c u r e d   t h e r e t o   by  b o l t s   15.  In  t h e  

i l l u s t r a t e d   e m b o d i m e n t   f o u r   p l a n k   m e m b e r s   13a ,   1 3 b ,  

13c  and  13d  a re   p r o v i d e d .   Each  p l a n k   member   13  c a r r i e s  

a  n u m b e r   of  t he   f o i l   s t r i p s , 7   wh ich   a r e   s e c u r e d   to  t h e  



p l a n k   member   13  by  way  of  a  p l u r a l i t y   of  s p a c e d   a p a r t  

p i n s   17.  The  f o i l   s t r i p s   7  a r e   e l o n g a t e   m e m b e r s  

w h i c h   e x t e n d   in  a  d i r e c t i o n   t r a n s v e r s e   to  t he   d i r e c t i o n  

of  m o v e m e n t   of  t h e   f i b r o u s   web  t h r o u g h   t h e   m a c h i n e :  

The  p i n s   17  a r e   d i s p o s e d   in  p a r a l l e l   rows  and  p r o j e c t  

p e r p e n d i c u l a r l y   f rom  t h e   p l a n e   of  t he   p l a n k   m e m b e r  

to  w h i c h   t h e y   a r e   c o n n e c t e d .   The  p i n s   in  a d j a c e n t   r o w s  

a r e   p r e f e r a b l y   s t a g g e r e d   in  o r d e r   to  f a c i l i t a t e   w a t e r  

f l o w .   The  l e f t   hand   p l a n k   member  13  of  F i g u r e   1  c a r r i e s  

f o u r   s u c h   rows   of  p i n s   and  e a c h   row  c a r r i e s   a  r e s p e c t i v e  

f o i l   s t r i p   7.  S i m i l a r l y   t h e   p l a n k   member  s e c o n d   f r o m  

l e f t   in   F i g u r e   1  c a r r i e s   f o u r   rows  of  p i n s   and  a  f o i l  

s t r i p   7  s e c u r e d   to  e a c h .   Each  f o i l   s t r i p   7  i s   s e c u r e d  

to  a  row  of   p i n s   by  way  of   an  e l o n g a t e d   m o u n t i n g   b a r  

19  w h i c h   s u p p o r t s   t h e   f o i l s   s t r i p .   The  e l o n g a t e   m o u n t -  

i n g   b a r   i s   f a s t e n e d   to   t h e   f r e e   end  of  e a c h   of  t h e  

p i n s   in   t h e   row.   The  e l o n g a t e  b a r   may  be  e x t r u d e d  

T - s e c t i o n   s t a i n l e s s   s t e e l .  

P r e f e r a b l y   t h e   p i n s   a r e   w e l d e d   to  t he   p l a n k  

m e m b e r .   The  c o n s t r u c t i o n   u s i n g   p l a n k s   w i t h   a  n u m b e r  

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

i n g .   The  m o u n t i n g   b l o c k s   11  a r e   m a c h i n e d   a t   t h e  

a p p r o p r i a t e   a n g l e   r e q u i r e d   f o r   e a c h   p l a n k .   T h u s ,  

t h e   n u m b e r   of  a n g l e s   to   be  m a c h i n e d   i s   r e d u c e d   b y  

f o u r   in   t h e   c a s e   w h e r e   t he   p l a n k   c a r r i e s   f o u r  f o i l s .  

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

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

t he   m a c h i n i n g   t i m e .   The  f o i l s   may  be  m a c h i n e d   f l a t ,  

i . e .   p a r a l l e l   to  t h e   p l a n k   m o u n t i n g   f a c e s   or  to  o b t a i n  

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

m a c h i n e d   a t   a  s m a l l   a n g l e .  

F i g u r e   3  shows   a  d e t a i l   of  a  p r e f e r r e d   m o u n t i n g  

a r r a n g e m e n t ,   f rom  w h i c h   i t   w i l l   be  s e e n   t h a t   t h e  

m o u n t i n g   b l o c k   11  i s   w e l d e d   to  t he   b a s e   of  t h e   s u c t i o n  



box  9.  The  t r a n s v e r s e   e d g e s   of  t h e   p l a n k   m e m b e r s  

13a ,   13b  a r e   m a c h i n e d   to  c o m p l i m e n t   t he   m a c h i n i n g  

on  t h e   m o u n t i n g   b l o c k   11  to  a r r i v e   a t   t h e   d e s i r e d   a n g l e  

f o r   t h e   p l a n k   m e m b e r s   13a,   13b  and  h e n c e   the   f o i l s   7 

c a r r i e d   t h e r e b y .   W a s h e r s   1 4  a n d   b o l t s   15  a re   e m p l o y e d  

to  s e c u r e   t he   p l a n k   member s   to  t h e   m o u n t i n g   b l o c k s .  

As  i l l u s t r a t e d   the   p i n s   17  c a r r y   a t   t h e i r   f r e e   e n d s  

an  e l o n g a t e   s t r i p   member   18  to  w h i c h   t he   m o u n t i n g   b a r  

19  i s   s e c u r e d   by  s e t   screws  2 0 .  

The  p l a n k   member   1 3 - d i s p o s e d   on  t h e   r i g h t   o f  

F i g u r e   1  c a r r i e s   f o u r   rows  of  p i n s   17  bu t   o n l y   t w o  

f o i l  s t r i p s   7.  T h e s e   f o i l   s t r i p s   a r e   w i d e r   t h a n   t h e  

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

t h e s e   w i d e r   s t r i p s   i s   s e c u r e d   to  t h e  p l a n k   member   b y  

two  r o w s   of  p i n s   17.  As  in  t h e   c a s e   of  t he   p l a n k  

m e m b e r s   shown  on  t he   l e f t ,   e a c h   row  of  p i n s   c a r r i e s   a n  

e l o n g a t e   m o u n t i n g   ba r   1 9 .  

The  p l a n k   member   s e c o n d   f rom  t h e  r i g h t   c a r r i e s  

two  f o i l   s t r i p s .   One  of  t h e s e   i s   s u p p o r t e d   on  t w o  

rows  of   p i n s   1 7 ,  i n   t h e   same  m a n n e r   as  i l l u s t r a t e d   f o r  

t h e   r i g h t   hand   p l a n k   member ,   w h i l s t   t he   s e c o n d   of  t h e s e  

s t r i p s   21  i s   s e c u r e d   to  t he   p l a n k   member   by  way  of  a  

b r a c k e t   2 3 .  

A  l e a d i n g   f o i l   s t r i p   25  i s   c a r r i e d   by  a . b r a c k e t  

27,   w h i c h   is   r e l e a s a b l y   s e c u r e d   to  t he   s u c t i o n   b o x  

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

by  a  b r a c k e t   29  w h i c h   i s   r e l e a s a b l y   s e c u r e d   to  t h e  

s u c t i o n   box  h o u s i n g .   When  d e s i g n i n g   i t e m s   25,  21  a n d  

28  c a r e   i s   t a k e n   to  a v o i d   any  a r e a s   t h a t   c o u l d   c r e a t e  

any  d e a d  f l o w   a r e a s   in  o r d e r   to  a v o i d   f i b r e   d e p o s i t s  

and  p l u g g i n g .   A  c h a n n e l   31  i s   d e f i n e d   b e t w e e n   t h e  

p l a n k   m e m b e r s   13a,   13b  and  t he   f o i l   s t r i p s   7,  a n d  

a  c h a n n e l   33  i s   d e f i n e d   b e t w e e n   t h e   p l a n k   members   1 3 c ,  

13d  and  t he   f o i l   s t r i p s   7 .  



The  f o i l   s t r i p s   7  a r e   s p a c e d   a p a r t   to  d e f i n e  

t r a n s v e r s e l y   d i r e c t e d   s l o t s   35  t h e r e b e t w e e n .   W a t e r  

p a s s e s   t h r o u g h   t h e s e   s l o t s   and  t he   c h a n n e l s   3 1 , 3 3  a n d  

i s   r e m o v e d   by  way  of  r e s p e c t i v e   p a s s a g e s   37  and  3 9 .  

A  w e i r   41  may  be  i n t r o d u c e d   b e t w e e n   the   c h a n n e l  

31  and  t h e   p a s s a g e   37  and  b e t w e e n   t h e   c h a n n e l   33  a n d  

p a s s a g e   39.   Where   a  w e i r   i s   i n c o r p o r a t e d ,   a i r  p r e s s u r e  

can  be  i n t r o d u c e d   t h r o u g h   t h e   c a v i t y   45  f o r m e d   b e t w e e n  

t h e   b o t t o m   w a l l   of  t he   s u c t i o n   box  h o u s i n g   and  t h e  

p l a n k   m e m b e r s   1 3 .  

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

w a t e r   s p e e d .   C o m p r e s s e d  a i r   i s   f ed   a t   low  p r e s s u r e  

i n t o   t h e   c a v i t y   45  and  d i s t r i b u t e d   to  t h e   c h a n n e l   31 

by  l i n e s   of   d r i l l i n g s   46.  By  way  of   e x a m p l e   t h e s e  

a r e   o n l y   i l l u s t r a t e d   on  p l a n k   13b  b u t   t h e   o t h e r   p l a n k s  

may  a l s o   be  p r o v i d e d   w i t h   c o r r e s p o n d i n g   d r i l l i n g s .  

The  d r i l l i n g s   a r e   a r r a n g e d   so  t h a t   u n i f o r m   a i r   d i s -  

t r i b u t i o n   i s   a c h i e v e d .   The  w e i r   41  i s   p r e f e r a b l y  

made  a d j u s t a b l e   and  i s   p o s i t i o n e d   in  s u c h   a  way  t h a t  

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

m o u n t i n g   w h i l e   a i r   i s   f i l l i n g   t h e   s p a c e   a b o v e   i t .   T h i s  

p r e v e n t s   a i r   f rom  e s c a p i n g .   The  t h i n   h i g h   s p e e d   l a y e r  

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

-â  r e d u c t i o n   i n  p l u g g i n g   by  p r e v e n t i n g   t h e   f i b r e s   f r o m  

d e p o s i t i n g   o v e r   t h e   box  i n t e r v a l s .  

The  w i d t h   of  t he   s l o t s   may  be  v a r i e d   by  c h a n g i n g  

t h e   s h a p e   of  t h e   f o i l   s t r i p s .   Where   t h e   a c t i v e   s u r f a c e  

i s   r e q u i r e d   to  be  s u b s t a n t i a l l y   h o r i z o n t a l   t he   p l a n k  

m e m b e r s   a r e   p r e f e r a b l y   m o u n t e d   in  a  h o r i z o n t a l   p o s i t i o n .  

I t   i s   e n v i s a g e d   t h a t   t he   a d j a c e n t   rows  of  p i n s  

may  be  of   d i f f e r e n t   l e n g t h s   in  o r d e r   to  a c h i e v e   t h e  

d e s i r e d   c u r v a t u r e   of  t he   a c t i v e   s u r f a c e .   P r e f e r a b l y  

t h e   p i n s   w o u l d   be  of  t h e   same  l e n g t h   in  o r d e r   t o  

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



The  e m b o d i m e n t   of  F i g u r e   2  i s   e s s e n t i a l l y   t h e  

same  as  t h a t   d e s c r i b e d   w i t h   r e f e r e n c e   to  F i g u r e   1,  a n d  

c o r r e s p o n d i n g   r e f e r e n c e   n u m b e r s   have   been   u s e d   t o  

d e n o t e   l i k e   p a r t s .  

In  t he   e m b o d i m e n t ,   e a c h   of  t h e   f o i l   s t r i p s   7 

i s   s u p p o r t e d   b y  a   r e s p e c t i v e   row  of  p i n s   17.  The  s h a p e  

of  t h e   f o i l s   7  i s   d i f f e r e n t   in   t h i s   e m b o d i m e n t .   F o u r  

p l a n k   m e m b e r s   13  a r e   shown  to  t he   l e f t   of  t h e   p a s s a g e  

3 7   and  two  to  t he   l e f t   of  t h e   p a s s a g e   3 9 .  

The  f o i l s   7  may  be  e i t h e r   p l a s t i c s   or  c e r a m i c .  

P r e f e r a b l y   t h e   p a r t s  o f   F i g u r e   1  a r e   a  p l a s t i c s  

m a t e r i a l   s u c h   as  HDP  and  t he   p a r t s   of  F i g u r e   2  a r e  

a  c e r a m i c   m a t e r i a l .   ' 

The  e m b o d i m e n t s   d e s c r i b e d   a b o v e   have   t h e  

a d v a n t a g e s   t h a t   t h e r e   a r e   no  b r i d g i n g   p i e c e s   a l o n g  

t h e   l e n g t h   of  t he   s l o t s   35  and  t h e   m a t e r i a l   on  t h e  

s i d e s   of  e a c h   s l o t   can  be  k e p t   to  a  m i n i m u m .   In  t h e  

c a s e   of  c e r a m i c   c o v e r s   t he   need   f o r   h o l d i n g   b o l t s   i n  

t h e   s l o t s   i s   a v o i d e d .   The  T - b a r   m o u n t i n g   and  p i n s  

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

u s i n g   c e r a m i c s ,  ' t h e   f o i l   s u r f a c e   can  be  g l a z e d   t o  

p r o m o t e   c l e a n l i n e s s .   P l a s t i c   f o i l   s t r i p s   can  b e  

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

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

p r o c e s s   by  m i l l i n g   of  s l o t s   in  p l a s t i c   c o v e r s . d o e s   n o t  

l e n d   i t s e l f   to  good  s u r f a c e   f i n i s h .  

The  p r o v i s i o n   of  t h e   p l a n k s   c a r r y i n g   t h e   f o i l s  

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

f o i l s   and  v i c e - v e r s a   w i t h o u t   c h a n g i n g   the   s u c t i o n   b o x  

d e s i g n .   N a t u r a l l y ,   t he   open   a r e a   of  t he   a c t i v e  

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

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

m o u n t i n g   can  be  c h a n g e d   w i t h o u t   h a v i n g   to  c h a n g e   t h e  

c o m p l e t e   c o v e r .  



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

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

o n l y   i n d i v i d u a l   s t r i p s   need   to  be  k e p t   on  h a n d ,   i n s t e a d  

of  a  c o m p l e t e   c o v e r .   The  i n v e n t i o n   e n a b l e s   t h e   s u c t i o n  

box  to  be  d e s i g n e d   and  m a n u f a c t u r e d   w i t h o u t   c o m p r o m -  

i s i n g   any  f u t u r e   n e e d   f o r   a  d i f f e r e n t   c o v e r   c o n f i g u r -  

a t i o n .   The  a m o u n t   of  m a c h i n i n g   of   t h e   s u c t i o n   box  i s  

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

a b l y   r e d u c e s   t h e   c o s t   of  c e r a m i c   and  p l a s t i c   c o v e r s .  



1.  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  

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   (5)  and  a  c o v e r   (3)  f o r  

the   s u c t i o n   h o u s i n g ,   c h a r a c t e r i s e d   in  t h a t   t he   c o v e r  

c o m p r i s e s   two  or  more  p l a n k   m e m b e r s   (13)   r e l e a s a b l y  

s e c u r e d   to  t h e  s u c t i o n   h o u s i n g   and  e a c h   h a v i n g   s e c u r e d  

t h e r e t o   a  n u m b e r   of  f o i l   s t r i p s   ( 7 ) ,   e a c h   f o i l   s t r i p  

b e i n g   s e c u r e d   to  t he   p l a n k   member  by  way  of  a  p l u r a l i t y  

of  s p a c e d   a p a r t   p i n s  ( 1 7 )   w h i c h   a r e   c a r r i e d   by  a n d  

w h i c h   p r o j e c t   f r o m ,   t h e   p l a n k   m e m b e r .  

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  

p i n s   (17)   a r e   d i s p o s e d   in  p a r a l l e l   s p a c e d   a p a r t   r o w s  

and  t h e   f o i l   s t r i p s   ( 7 ) ,   w h i c h   a r e   e l o n g a t e   m e m b e r s ,  

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

rows  of  p i n s   (17)   a t  t h e   f r e e   end  t h e r e o f   so  t h a t   t h e  

f o i l s   a r e   s p a c e d   f rom  the   p l a n k   m e m b e r .  

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

an  e l o n g a t e   m o u n t i n g   bar   (19)   h a v i n g   a  T - s h a p e d  

c r o s s - s e c t i o n   i s   i n t e r p o s e d   b e t w e e n   t he   e n d s   of  t h e  

p i n s   (17)   in  one  row  and  the   f o i l   s t r i p s   ( 7 ) .  

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

in   w h i c h   t h e   a d j a c e n t   rows  of  p i n s   (17)   a r e   s t a g g e r e d  

r e l a t i v e   to  one  a n o t h e r   in  o r d e r   to  m i n i m i s e   a n y  

t e n d e n c y   to  p l u g .  

5.  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  t o  

4  in  wh ich   the   rows  of  fo i l   s t r i p s   (17),  which  f o i l   s t r i p s   (17)  

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

to  t he   d i r e c t i o n   of  movement   of  t h e   f i b r o u s   s u s p e n s i o n  

t h r o u g h   the   a p p a r a t u s ,   d e f i n e   and  a c t i v e   s u r f a c e  

w h i c h   i s   s t r a i g h t   or  c u r v e d .  

6.  A p p a r a t u s   as  c l a i m e d   in  c l a i m   5  in  w h i c h  

t he   a c t i v e   s u r f a c e   is   a r r a n g e d   to  b e  c u r v e d   by  i n c l i n i n g  



t h e   p l a n k   m e m b e r s   ( 1 3 )   r e l a t i v e   to   one  a n o t h e r .  

7.  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  

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

(13)   and  d i s t r i b u t e d   to   t he   s p a c e   b e t w e e n   the   p l a n k  

m e m b e r s   (13)   and  t h e   f o i l   s t r i p s   (7)  by  way  of  d r i l l i n g s  

(46)   in  t he   p l a n k   m e m b e r s   ( 1 3 ) ,   t h e   s p a c e   d e f i n i n g   a  

c h a n n e l   (31 )   t h r o u g h   w h i c h   w a t e r   p a s s e s   a f t e r   r e m o v a l  

f rom  t h e   f i b r o u s   s u s p e n s i o n .  

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

w e i r   (41)   w h i c h   i s   a d j u s t a b l y   d i s p o s e d   in  the   c h a n n e l  

(31)   s e r v e s   to  c o n t r o l   t h e   f l ow  of  w a t e r   o v e r   t he   f o i l  

m o u n t i n g .  

9 .  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  t o  

8  in   w h i c h   t h e   p i n s   a r e   w e l d e d   to   t h e   p l a n k   m e m b e r .  
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