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(_)  Apparatus  and  method  for  thickening  pulp  and  paper  stock. 
  Apparatus  for  thickening  a  suspension  of  paper  making 
pulp  in  water  employs  a  pair  of  endless  perforate  belts  (30, 
31),  referred  to  as  wires  since  they  are  like  paper  machine 
forming  wires -  one  inside  the  other -  which  at  the  inlet  end  of 
the  apparatus  are  trained  around  two  spaced  rolls  (23,  25) 
from  which  they  converge  to  wrap  a  third  rill  (20)  and  thereby 
define  a  generally  V-shaped  horizontally  extending  space 
into  which  the  stock  to  be  thickened  is  delivered  by  a 
headbox  (50)  positioned  between  the  two  wires.  The  result- 
ing  sandwich  of  wire-pulp-wire  is  then  caused  to  wrap  the 
major  portion  of  the  third  roll  (20)  so  that  it  reverses  its 
direction  and  then  travels  around  additional  rolls  (33,  23) 
until  it  completes  the  major  part  of  a  loop,  during  which 
travel,  drainage  through  the  outside  wire  (31)  takes  place. 
When  the  sandwich  reaches  this  position,  the  wires  separate, 
pass  in  diverging  relation  above  and  below  a  trough  (60)  in 
which  the  thickened  pulp  is  collected,  above  and  below  the 
headbox  (50),  and  then  reconverge  to  continue  the  opera- 
tion. 





The  p u l p   and  p a p e r   m a k i n g   i n d u s t r y   h a s   f o r   m a n y  
y e a r s   made  r e g u l a r   use   of  a p p a r a t u s   f o r   t h i c k e n i n g   p u l p  

and  p a p e r   s t o c k ,   u s u a l l y   f o r   s t o r a g e   or  o t h e r   t e m p o r a r y  

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

known  as  a  d e c k e r ,   and  i s   r e l a t i v e l y   c l o s e l y   c o m p a r a b l e   i n  

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

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

c y l i n d e r   mo ld   and  a  v a t   in   w h i c h   t h e   c y l i n d e r   m o l d  

r o t a t e s .   In  o p e r a t i o n ,   t h e   t h i c k e n e d   p u l p   c o l l e c t s   on  t h e  

o u t e r   s u r f a c e   of   t h e   mo ld   and   i s   t h e n   d u m p e d   or  c o u c h e d  

t h e r e f r o m   f o r   t r a n s p o r t   to   a  s t o r a g e   t a n k   or  o t h e r   n e x t  

s t a t i o n .  

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

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

c y l i n d e r   m o l d  i s   a  f a i r l y   c o m p l e x   p i e c e   of   m a c h i n e r y ,  

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

w i r e .   In  a d d i t i o n ,   a  d e c k e r   i s   n e c e s s a r i l y   s l o w   i n  

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

c y l i n d e r   mo ld   m u s t   be  k e p t   b e l o w   v a l u e s   a t   w h i c h  

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

to  be  t h r o w n   o f f   i t s   s u r f a c e ,   and   t h e   s u r f a c e   s p e e d   o f  

c y l i n d e r   m o l d s   i s   c o m m o n l y   in   t h e   r a n g e   of   o n l y   2 0 0 - 2 5 0  

f t . / m i n .  

I t   i s   a c c o r d i n g l y   a  p r i m a r y   o b j e c t i v e   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   t h i c k e n i n g   p u l p  

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

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

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

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



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

r e p l a c e   a  c o n v e n t i o n a l   t h i c k e n e r   of  much  g r e a t e r   s i z e   a n d  

c o s t .  

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

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

n e a r l y   r e s e m b l e s   a  p a p e r   m a c h i n e   of  t h e   t w i n - w i r e   v e r t i c a l  

t y p e .   I n s t e a d   of   a  c y l i n d e r   m o l d ,   t h e   i n v e n t i o n   e m p l o y s   a  

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

w i r e s  -   one   i n s i d e   t h e   o t h e r  -   w h i c h   a t   t h e   i n l e t   end   o f  

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

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

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

be  t h i c k e n e d   i s   d e l i v e r e d .   The  m a j o r   o p e r a t i n g   e l e m e n t s  

of  t h e   a p p a r a t u s   in  a d d i t i o n   to   t h e   w i r e s   a r e   a  r e l a t i v e l y  

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

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

one  s i d e   o f   t h e   m a c h i n e .  

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

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

p r o v i d e d   f o r   t h e   l a r g e   r o l l ,   and   a  p l u r a l i t y   of  o t h e r  

r o l l s   a r e   r o t a t a b l y   m o u n t e d   in   t h e   f r a m e .   A  h e a d b o x  

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

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

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

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

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

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

h e a d b o x   and   t h e n   t o   c o n v e r g e   w i t h   e a c h   o t h e r   and  i n t o  

w r a p p i n g   r e l a t i o n   w i t h   t h e   l a r g e   r o l l ,   w h e r e b y   t h e   h e a d b o x  



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

s u b s e q u e n t   t r a v e l   in  s a n d w i c h e d   r e l a t i o n   w i t h   t h e   w i r e s  

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

w r a p p i n g   r e l a t i o n   w i t h   t h e   s e c o n d   r o l l ,   t h e   w i r e s   a r e  
m a i n t a i n e d   u n d e r   t e n s i o n   to   c a u s e   l i q u i d   to   be  e x p r e s s e d  

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

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

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

and   t r o u g h   means   a r e   m o u n t e d   in  t h e   f r a m e   b e t w e e n   t h e  

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

r u n s   in  p o s i t i o n   to   c o l l e c t   t h e   t h i c k e n e d   p u l p   t h e r e f r o m .  

In  o p e r a t i o n ,   t h e   p u l p   s l u r r y   t o   be  t h i c k e n e d   i s  

d e p o s i t e d   by  a  h e a d b o x   on  t h e   u p p e r   s u r f a c e   of   a  s h o r t ,  

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

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

t h e   l a r g e   r o l l   a f t e r   s u b s t a n t i a l   g r a v i t y   d r a i n a g e   t h r o u g h  

t h e   i n s i d e   w i r e .   The  r e s u l t i n g   s a n d w i c h   of   w i r e - p u l p - w i r e  
i s   t h e n   c a u s e d   to   wrap   t h e   m a j o r   p o r t i o n   of   t h e   l a r g e   r o l l  

so  t h a t   i t   r e v e r s e s   i t s  d i r e c t i o n   and  t h e n   t r a v e l s   a r o u n d  

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

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

w i r e   t a k e s   p l a c e .  

When  t h e   s a n d w i c h   r e a c h e s   t h i s   p o s i t i o n ,   t h e  

w i r e s   s e p a r a t e ,   p a s s   in  d i v e r g i n g   r e l a t i o n   a b o v e   and  b e l o w  

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

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

c o n t i n u e   t h e   o p e r a t i o n   by  r e c e i v i n g   t h e   c o n t i n u o u s   p u l p  

s l u r r y   f l o w   f rom  t h e   h e a d b o x   w h i l e   a  s c r e w   c o n v e y o r   in   t h e  



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

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

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

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

t h e   p u l p   t h e r e b e t w e e n   as  t h e y   w r a p   e a c h   s u c c e s s i v e   r o l l ,  

and   t h e r e b y   t o   f o r c e   l i q u i d   t o   be  e x t r u d e d   t h r o u g h   t h e  

w i r e   w h i c h   i s   o u t e r m o s t   w i t h   r e s p e c t   t o   e a c h   r o l l .  

Among  t h e   i m p o r t a n t   a d v a n t a g e s   of  t h e   a p p a r a t u s  

of   t h e   i n v e n t i o n   i s   t h a t   i t   c an   be  o p e r a t e d   a t   much  h i g h e r  

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

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

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

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

a  l i m i t a t i o n   as  in   t h e   c a s e   of   a  d e c k e r .   Thus   w h e r e   a  

d e c k e r   c a n n o t   be  o p e r a t e d   s a f e l y   a t   a  s p e e d   m a t e r i a l l y   i n  

e x c e s s   o f   250  f  t . / m i n . ,   t h e   a p p a r a t u s   of   t h e   i n v e n t i o n   h a s  

a  p r a c t i c a l   s p e e d   r a n g e   as   h i g h   as  2500   or  more   f t . / m i n .  

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

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

s p a c e   t h a n   c o n v e n t i o n a l   t h i c k e n e r s .   More  s p e c i f i c a l l y ,  

w i t h   t h e   two  w i r e s   f o l l o w i n g   t h e   same  p a t h   t h r o u g h o u t   m o s t  

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

T h i s   i s   p o i n t e d   o u t   b e l o w   in   c o n n e c t i o n   w i t h   t h e  

d e s c r i p t i o n   of   a  p r e f e r r e d   e m b o d i m e n t   t h e r e o f .  

An  a d d i t i o n a l   a d v a n t a g e   i s   t h a t   d r a i n a g e   t a k e s  

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

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

f i l l e r s   when   t h e   a p p a r a t u s   o f   t h e   i n v e n t i o n   i s   u s e d   i n  

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



In  o r d e r   t h a t   t h e   i n v e n t i o n   may  be  m o r e   r e a d i l y  
u n d e r s t o o d ,   r e f e r e n c e   w i l l   now  be  made  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 .   1  i s   a  s o m e w h a t   d i a g r a m m a t i c   s i d e  

e l e v a t i o n a l   v i e w   of   t h i c k e n i n g   a p p a r a u s   in  a c c o r d a n c e   w i t h  

t he   i n v e n t i o n ,   w i t h   some  of  t h e   s u p p o r t i n g   f r a m e   r e m o v e d ;  

F i g .   2  i s   a  p l a n   v i e w   of  t h e   same  a p p a r a t u s   w i t h  

t he   w i r e s   r e m o v e d ;  

F i g .   3  i s   a  f r a g m e n t a r y   s i d e   e l e v a t i o n   o f   t h e  

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

F i g .   4  i s   a  f r a g m e n t a r y   e l e v a t i o n   l o o k i n g   f r o m  

r i g h t   t o   l e f t   in  F i g .   3 .  

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

shown  in   t h e   d r a w i n g   i n c l u d e s   a  r e l a t i v e l y   s i m p l e   f r a m e  

c o m p r i s i n g   two  c o l u m n s   10  and  1 1  o n   e a c h   s i d e   c o n n e c t e d   b y  

u p p e r   and  l o w e r   s i d e   b e a m s   12  and  13,   and  by  any   s u i t a b l e  

c r o s s   b r a c e s   14  and  15.   The  l a r g e   p l a i n   r o l l   20  w h i c h   i s  

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

p i l l o w   b l o c k   b e a r i n g s   19  on  t h e   p a i r   of   c o l u m n s   1 0 ,   and  i t  

i s   d r i v e n   as   shown  t h r o u g h   a  b e l t   d r i v e   21  by  a  m o t o r   2 2  

m o u n t e d   on  one  of   t h e   c r o s s   b r a c e s   14.   A  s m a l l e r   c o u c h  

r o l l   23  i s   m o u n t e d   by  b e a r i n g s   24  on  t o p   of   t h e   p a i r   o f  

c o l u m n s   11 ,   and  a n o t h e r   p l a i n   r o l l   25  i s   m o u n t e d   b y  

b e a r i n g s   26  on  t h e   u p p e r   p a i r   of   s i d e   b e a m s   12  a t   a  

l o c a t i o n   b e t w e e n   r o l l s   20  and  23  and  a t   a  l e v e l   b e l o w   t h a t  

of  r o l l   2 3 .  

The  r o l l s   20,   23  and  25,   a l o n g   w i t h   t e n s i o n i n g  

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

e n d l e s s   w i r e s   30  and  31 ,   t h e   t e r m   " w i r e s "   b e i n g   u s e d   t o  

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



m e t a l ,   p l a s t i c   or  t e x t i l e   m a t e r i a l .   B o t h   w i r e s   w r a p   a  

m a j o r   p o r t i o n   of   t h e   l a r g e   r o l l   20,   f r o m   w h i c h   t h e y   t r a v e l  

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

g u i d i n g   and  t e n s i o n i n g   r o l l   33  f rom  w h i c h   t h e y   t r a v e l  

u p w a r d l y   a t   a  s m a l l   a n g l e   t o   t h e   v e r t i c a l   to   t h e   r o l l   2 3 .  

The  two  w i r e s   d i v e r g e   as   t h e y   l e a v e   t h e   r o l l   23,  t h e   o u t e r  

w i r e   31  t r a v e l i n g   d i r e c t l y   t o   t h e   l a r g e   r o l l   20,   b u t   t h e  

i n n e r   w i r e   30  t r a v e l s   d o w n w a r d l y   i n t o   w r a p p i n g   r e l a t i o n  

w i t h   a  t e n s i o n i n g   g u i d e   r o l l   35  f rom  w h i c h   i t   t r a v e l s  

u p w a r d l y   and   a r o u n d   t h e   f i x e d   r o l l   25  to   t h e   l a r g e   r o l l   2 0 .  

The  t e n s i o n i n g   g u i d e   r o l l   33  i s   m o u n t e d   i n  

b e a r i n g s   on  a r m s   40  p i v o t a l l y   m o u n t e d   a t   41  on  c o l u m n s  

11.  J a c k s   42  m o u n t e d   a t   43  on  e a c h   of   t h e   s i d e   b e a m s   1 3  

c o n t r o l s   t h e   p i v o t a l   m o v e m e n t   of   t h e   a r m s   40  to   t e n s i o n  

t h e   w i r e s   by  c o r r e s p o n d i n g   m o v e m e n t   of   r o l l   33.  The  r o l l  

35  i s   s i m i l a r l y   m o u n t e d   on  a r m s   44  p i v o t a l l y   m o u n t e d   a t   4 5  

on  t h e   c o l u m n s   11  w i t h   i t s   p i v o t i n g   m o v e m e n t   c o n t r o l l e d   b y  

j a c k s   46  m o u n t e d   by  b r a c k e t s   47  on  t h e   c o l u m n s   1 1 .  

The  a r r a n g e m e n t   o f   r o l l s   20,   23 ,   25  and  3 5  

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

t h e   a p p a r a t u s   so  t h a t   a  r u n   o f   t h e   i n n e r   w i r e   30  t r a v e l s  

s u b s t a n t i a l l y   h o r i z o n t a l l y   f r o m   r o l l   25  t o   r o l l   20 ,   w h i l e  

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

23  d i r e c t l y   t o   r o l l   20  in   c o n v e r g i n g   r e l a t i o n   w i t h   t h e  

h o r i z o n t a l   r u n   of   w i r e   30 .   A  h e a d b o x   50  i s   m o u n t e d   o n  

s i d e   b e a m s   12  in   t h e   s p a c e   b e t w e e n   t h e   s e p a r a t e d   r u n s   o f  

t h e   two  w i r e s ,   w i t h   i t s   s l i c e   o u t l e t   51  p r o j e c t i n g   t o w a r d  

t h e   c o n v e r g i n g   w i r e   r u n s   and   t h e   r o l l   20 ,   t h e   h e a d b o x   5 0  

h a v i n g   an  i n l e t   52  a t   one   s i d e   of   t h e   a p p a r a t u s   f o r  



r e c e i v i n g   t h e   p u l p   s l u r r y   to   be  t h i c k e n e d .   A  d r a i n a g e   p a n  
55  i s   a l s o   m o u n t e d   on  t h e   s i d e   b e a m s   12,   b e t w e e n   t h e   r o l l s  

20  and  25,  to   r e c e i v e   l i q u i d   d r a i n i n g   t h r o u g h   t h e  

h o r i z o n t a l   run   of  w i r e   30  as  i t   t r a v e l s   f r o m   r o l l   25  t o  

r o l l   2 0 .  

A l s o   m o u n t e d   on  s i d e   b e a m s   12,   b e t w e e n   t h e  

h e a d b o x   50  and  c o l u m n s   11,   i s   a  t r o u g h   60  f o r   r e c e i v i n g  
t h i c k e n e d   p u l p   f r o m   t h e   w i r e s   30  and  31  as   t h e y   d i v e r g e   o n  

l e a v i n g   t h e   r o l l   23.   A  d o c t o r   b l a d e   61  i s   m o u n t e d   a l o n g  
t h e   u p s t r e a m   e d g e   of  t r o u g h   60  to  r e m o v e   p u l p   f r o m   t h e  

u p p e r   s u r f a c e   of   w i r e   30  as  i t   l e a v e s   r o l l   23  and  d i r e c t  

t h a t   p u l p   i n t o   t h e   t r o u g h   60.   A  s e c o n d   d o c t o r   b l a d e   62  i s  

m o u n t e d   a b o v e   t h e   d o w n s t r e a m   s i d e   of   t r o u g h   60  t o   r e m o v e  

any  p u l p   w h i c h   may  c l i n g   to   t h e   u n d e r s i d e   of   w i r e   31 .   A 

c o n v e y o r   s c r e w   65  i s   m o u n t e d   in   t h e   b o t t o m   of   t r o u g h   6 0  

and  p r o v i d e d   w i t h   a  d r i v e   66  so  t h a t   i t   w i l l   c o n v e y   t h e  

p u l p   a c c u m u l a t i n g   in  t h e   t r o u g h   60  to   t h e   o u t l e t   67  a t   t h e  

f r o n t   end  o f   t h e   t r o u g h .  

In  o p e r a t i o n ,   t h e   h e a d b o x   50  d e l i v e r s   t h e   p u l p  

s l u r r y   to   be  t h i c k e n e d   o n t o   t h e   u p p e r   s u r f a c e   of   t h e   r u n  

of  w i r e   30  t r a v e l i n g   f r o m   s l i c e   51  to   r o l l   20,   i n  

e s s e n t i a l l y   t h e   same  m a n n e r   as  on  a  F o u r d r i n i e r   p a p e r  

m a c h i n e .   G r a v i t y   d r a i n a g e   t h r o u g h   t h i s   r u n   of   w i r e   30  i s  

c o l l e c t e d   in  t h e   pan   55  f o r   r e m o v a l   to   one  s i d e   o f   t h e  

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

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

w i l l   be  r e m o v e d   t h r o u g h   w i r e   30  b e t w e e n   r o l l s   25  and  2 0 .  

As  t h e   two  w i r e   r u n s   c o n v e r g e   on  t h e   s u r f a c e   o f  

r o l l   20,   t h e y   f o r m   a  s a n d w i c h   w i t h   t h e   p u l p   as   t h e   f i l l i n g  

w h i c h   w r a p s   t h e   r o l l   20 ,   and   w i t h   t h e   w i r e   31  u n d e r  



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

s q u e e z e s   t h e   p u l p   a g a i n s t   r o l l   20  and  t h e r e b y   e f f e c t s  

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

t h i s   d r a i n a g e   b e i n g   t h r o u g h   t h e   o u t e r   w i r e   31 .   A  d r a i n  

p a n   70  of   a p p r o p r i a t e   p r o f i l e   s u r r o u n d s   t h e   w r a p p e d  

s u r f a c e   o f   r o l l   20  to   r e c e i v e   t h e   w a t e r   w h i c h   i s   e x p r e s s e d  

t h r o u g h   w i r e   31  as   t h e   s a n d w i c h   w r a p s   r o l l   20 ,   and   w h i c h  

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

r e l a t i v e l y   h i g h   s u r f a c e   s p e e d   of  r o l l   20.   The  d r a i n   p a n  

70  i s   p r o v i d e d   a t   i t s   b o t t o m   end  w i t h   a  w h i t e   w a t e r  

o u t l e t   7 1 .  

A  pan  72  i s   m o u n t e d   b e t w e e n   t h e   c o l u m n s   10  and  1 1  

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

t h e   r o l l   20  to   t h e   r o l l   33 ,   and  i t   l e a d s   t o   a n o t h e r   d r a i n  

p a n   75  of   a p p r o p r i a t e   p r o f i l e   to   s u r r o u n d   t h e   w r a p p e d  

p o r t i o n   of   r o l l   33 ,   t h e   p a n   75  h a v i n g   a  w h i t e   w a t e r   o u t l e t  

77 .   G r a v i t y   and  t e n s i o n   d r a i n a g e   w i l l   c o n t i n u e   t h r o u g h  

t h e   w i r e   31  i n t o   t h e   p a n   72 ,   and  i t   i s   a u g m e n t e d   b y  

c e n t r i f u g a l   f o r c e   a r o u n d   t h e   r o l l   33.   The  f i n a l   r u n   o f  

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

i n   s e p a r a t i o n   o f   t h e   w i r e   a r o u n d   r o l l   23  and   d e p o s i t   o f  

t h e   t h i c k e n e d   p u l p   in   t h e   t r o u g h   6 0 .  

I t   i s   b e l i e v e d   t h a t   t h e   a d v a n t a g e s   o f   t h i s  

a p p a r a t u s ,   i n d u c i n g   e s p e c i a l l y   i t s   e x t r e m e   s i m p l i c i e y ,  
w i l l   be  a p p a r e n t   f r o m   t h e   f o r e g o i n g   d e s c r i p t i o n .   Not   o n l y  
a r e   t h e   w i r e s   t h e   o n l y   p a r t s   s u b j e c t   t o   w e a r ,   b u t   t h e  
u s u a l   r e q u i r e m e n t   of   l a t e r a l   g u i d i n g   m e a n s   f o r   t h e   w i r e s  
i s   e l i m i n a t e d   by  p r o v i d i n g   t h e   r o l l s ,   as   s h o w n   in  F i g s .  
3 - 4 ,   w i t h   c i r c u m f e r e n t i a l   g r o o v e s   80  and   81  w h i c h   m a t e  
w i t h   t o n g u e - l i k e   s t r i p s   82  and  83  on  t h e   i n s i d e   s u r f a c e s  



of  t h e   two  w i r e s ,   t h e   o u t e r   w i r e   31  b e i n g   s u f f i c i e n t l y  
w i d e r   t h a n   t h e   i n n e r   w i r e   30  so  t h a t   t h e   m a r g i n a l   s t r i p s  
t h e r e o f   w h i c h   h a v e   t o n g u e   s t r i p s   83  t h e r e o n   o v e r l a p   t h e  

e d g e s   of  t h e   w i r e   3 0 .  

P r o v i s i o n   i s   made  f o r   c o n t i n u o u s l y   s h o w e r i n g   t h e  

w i r e s   30  and  31  c l e a n   a t   l o c a t i o n s   w h e r e   t h e y   a r e  

s e p a r a t e d   f r o m   e a c h   o t h e r .   S h o w e r   p i p e s   85  m o u n t e d   on  t h e  

c o l u m n s   10  s p r a y   s h o w e r   w a t e r   on  t h e   run   of  w i r e   31  f r o m  

r o l l   23  to   r o l l   20 .   The  s h o w e r   w a t e r   f a l l s   on  t h e   p u l p   o n  

t h e   c o n v e r g i n g   r u n   o f   w i r e   30 ,   b u t   t h i s   v o l u m e   of   w a t e r   i s  

so  s m a l l   t h a t   i t   h a s   no  m a t e r i a l   e f f e c t .   S i m i l a r l y   s h o w e r  

p i p e s   86  a r e   m o u n t e d   on  s i d e   beams   12  to   s h o w e r   t h e   r u n   o f  

w i r e   30  f r o m   r o l l s   35  to   r o l l   25,  w i t h   t h e   s h o w e r   w a t e r  

d r a i n i n g   i n t o   a  p a n   88  m o u n t e d   on  t h e   b e a m s   13  c o n n e c t e d  

w i t h   t h e   w h i t e   w a t e r   r e c o v e r y   s y s t e m .  

The  e f f i c i e n c y   and  e f f e c t i v e n e s s   of   t h e   a p p a r a t u s  

h a s   a l r e a d y   b e e n   d e m o n s t r a t e d   by  t e s t s   w h e r e i n   w i t h   t h e  

w i r e s   o n l y   36  i n c h e s   w i d e ,   t h e   r o l l   20  of   a  d i a m e t e r   of   2 5  

i n c h e s ,   and   t h e   o v e r a l l   h o r i z o n t a l   d i m e n s i o n s   of   t h e  

a p p a r a t u s   104  i n c h e s   l o n g   by  72  i n c h e s   w i d e ,   a  p u l p   s l u r r y  

a t   a  s u p p l y   c o n s i s t e n c y   of   0.5%  can   be  t h i c k e n e d   up  t o  

10-15%  in  a  s i n g l e   p a s s   a t   b e l t   s p e e d s   in   t h e   r a n g e   o f  

2000  to   2500   f t .   p e r   m i n u t e .   The  d r a m a t i c   c o m p a r i s o n   w i t h  

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

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

e a c h   h a v i n g   a  3 6 - i n c h   d i a m e t e r   c y l i n d e r   m o l d   w i t h   a  

1 2 0 - i n c h   f a c e .   F u r t h e r ,   w h i l e   i t   i s   n e c e s s a r y   w i t h   a  

d e c k e r   to   k e e p   t h e   c y l i n d e r   mold   s p e e d   low  in  o r d e r   t o  

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

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



of   t h e   i n v e n t i o n   by  c a u s i n g   l i q u i d   to   be  t h r o w n   t h r o u g h  

t h e   w i r e   31  as   t h e   w i r e - p u l p - w i r e   s a n d w i c h   w r a p s   t h e   r o l l s  

20  and   3 3 .  

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

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

m a i n t e n a n c e   t h e r e o f .   In  g e n e r a l ,   t h e   o n l y   p a r t s   s u b j e c t  

t o   s e r i o u s   w e a r   a r e   t h e   two  w i r e s ,   and  t h e y   a r e   r e c o g n i z e d  

as   b e i n g   e x p e n d a b l e   e l e m e n t s  w h i c h   r e q u i r e   r e p l a c e m e n t  

f r o m   t i m e   t o   t i m e   j u s t   l i k e   p a p e r   m a c h i n e   w i r e s .   A g a i n   i n  

c o n t r a s t   w i t h   c o n v e n t i o n a l   p r a c t i c e ,   w e a r   in   t h e   f i l t e r  

w i r e   o f   t h e   c y l i n d e r   m o l d   of   a  d e c k e r   r e q u i r e s   a  much  m o r e  

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

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

m o l d ,   or   b o t h .   The  r e s u l t i n g   down  t i m e   i s   t h e r e f o r e   o f  

s u b s t a n t i a l   d u r a t i o n   on  a  c o n v e n t i o n a l   t h i c k e n e r   w h e r e a s  

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

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

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

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

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

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

i n v e n t i o n   as   d e f i n e d   i n   t h e   a p p e n d e d   c l a i m s .  



1.  A p p a r a t u s   f o r   t h i c k e n i n g   a  s u s p e n s i o n   o f  p a p e r  
m a k i n g   p u l p   in   w a t e r ,   c h a r a c t e r i z e d   b y  

(a)  m e a n s   ( 1 0 - 1 5 )   d e f i n i n g   a  f r a m e ,  

(b)  f i r s t   (20)  and  s e c o n d   (23)  r o l l s   r o t a t a b l y  

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

(c)  d r i v e   m e a n s   (22)  f o r   s a i d   f i r s t   r o l l ,  

(d)  a  p l u r a l i t y   of  o t h e r   r o l l s   ( 25 ,   33 ,   3 5 )  

r o t a t a b l y   m o u n t e d   in   s a i d   f r a m e ,  

(e)  h e a d b o x   m e a n s   (50)  m o u n t e d   in  s a i d   f r a m e   a n d  

i n c l u d i n g   an  o u t l e t   (51)  f o r   t h e   p u l p   s u s p e n s i o n   to   b e  

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

(f)   a  p a i r   of   e n d l e s s   w i r e s   ( 3 0 ,   31)  s u p p o r t e d  

on  c e r t a i n   of   s a i d   r o l l s   i n c l u d i n g   s a i d   f i r s t   (20)  a n d  

s e c o n d   (23)  r o l l s ,  

(g)  c e r t a i n   of  s a i d   o t h e r   r o l l s   ( 2 5 ,   35)  b e i n g  

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

t r a v e l   in   d i v e r g i n g   r e l a t i o n   f r o m   s a i d   s e c o n d   r o l l   (23)  t o  

e n c l o s e   s a i d   h e a d b o x   m e a n s   (50)  t h e r e b e t w e e n   and  t h e n   i n  

c o n v e r g i n g   r e l a t i o n   w i t h   e a c h   o t h e r   and  i n t o   w r a p p i n g  

r e l a t i o n   w i t h   s a i d   f i r s t   r o l l ,  

(h)  w h e r e b y   s a i d   h e a d b o x   m e a n s   o u t l e t   (51)  is  o p e r a b l e  
to   d e l i v e r   p u l p   s u s p e n s i o n   i n t o   t h e   s p a c e   b e t w e e n   s a i d  

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

s u b s e q u e n t   t r a v e l   in   s a n d w i c h e d   r e l a t i o n   w i t h   s a i d   w i r e s  

a r o u n d   s a i d   f i r s t   r o l l   ( 2 0 ) ,  

( i )   c e r t a i n   (23)  of   s a i d   o t h e r   r o l l s   b e i n g  

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

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

( j )   m e a n s   (42)  f o r   m a i n t a i n i n g   s a i d   w i r e s   u n d e r  

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



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

t r a v e l   f r o m   s a i d   f i r s t   r o l l ( 2 0 )   t o   s a i d   s e c o n d   r o l l   ( 2 3 )  

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

(k)  t r o u g h   m e a n s   (60)  m o u n t e d   in   s a i d   f r a m e  

b e t w e e n   s a i d   h e a d b o x   m e a n s   (50)   and   s a i d   s e c o n d   r o l l   ( 2 3 )  

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

c o l l e c t   t h e   t h i c k e n e d   p u l p   t h e r e f r o m .  

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

r o l l s   ( 2 0 ,   23 ,   25)  g u i d i n g   s a i d   w i r e   r u n s   i n t o   c o n v e r g i n g  

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

a l o n g   a  g e n e r a l l y   h o r i z o n t a l   p a t h ,   and   w h e r e i n   s a i d  

h e a d b o x   m e a n s   o u t l e t   (51)  i s   p o s i t i o n e d   t o   d e l i v e r   t h e  

p u l p   s u s p e n s i o n   to   be  t h i c k e n e d   o n t o   t h e   l o w e r   of   s a i d  

c o n v e r g i n g   w i r e   r u n s .  

3.  A p p a r a t u s   as  d e f i n e d   in   c l a i m   1  w h e r e i n   one  ( 3 0 )  

o f   s a i d   e n d l e s s   w i r e s   i s   e n c l o s e d   w i t h i n   t h e   o t h e r   ( 3 1 )  

t h e r e o f .  

4.  A p p a r a t u s   as  d e f i n e d   in   c l a i m   1  w h e r e i n   s a i d  

f i r s t   r o l l   (20)   i s   p r o v i d e d   w i t h   a  f i r s t   c i r c u m f e r e n t i a l  

g r o o v e   (81)   a d j a c e n t   one   e n d   t h e r e o f   a n d   a  s e c o n d  

c i r c u m f e r e n t i a l   g r o o v e   (80)   i n t e r m e d i a t e   t h e   e n d s   t h e r e o f ,  

w h e r e i n   t h e   i n n e r   (30)  o f   s a i d   w i r e s   i s   p r o v i d e d   on  t h e  

i n n e r   s u r f a c e   t h e r e o f   w i t h   a  g u i d e   s t r i p   (82)   e n g a g e d   i n  

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

o u t e r   (31)   o f   s a i d   w i r e s   e x t e n d s   l a t e r a l l y   b e y o n d   s a i d  

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

w i t h   a  g u i d e   s t r i p   (83)   e n g a g e d   in   s a i d   f i r s t   g r o o v e   ( 8 1 )  

in   s a i d   f i r s t   r o l l .  



5.  A p p a r a t u s   f o r   t h i c k e n i n g   a  s u s p e n s i o n   of   p a p e r  
m a k i n g   p u l p   in   w a t e r   c h a r a c t e r i z e d   b y  

(a)  m e a n s   ( 1 0 - 1 5 )   d e f i n i n g   a  f r a m e ,  

(b)  a  r e l a t i v e l y   l a r g e   p l a i n   r o l l   (20)  r o t a t a b l y  

m o u n t e d   a t   one   end  of  s a i d   f r a m e   and  p r o v i d e d   w i t h   d r i v e  

m e a n s ,  

(c)  a  f i r s t   w i r e - s u p p o r t i n g   r o l l   (23)  r o t a t a b l y  

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

s a i d   l a r g e   r o l l   ( 2 0 ) ,  

(d)  a  s e c o n d   w i r e - s u p p o r t i n g   r o l l   (25)  r o t a t a b l y  

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

named  two  r o l l s   w i t h   t h e   t o p   t h e r e o f   in  a p p r o x i m a t e l y   t h e  

same  h o r i z o n t a l   p l a n e   as  t h a t   of   s a i d   l a r g e   r o l l   ( 2 0 ) ,  

(e)  a  t h i r d   w i r e - s u p p o r t i n g   r o l l   (35)  r o t a t a b l y  

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

s e c o n d   w i r e   s u p p o r t i n g   r o l l   ( 2 5 ) ,  

(f)   an  o u t e r   e n d l e s s   w i r e   (31)  t r a i n e d   t o   w r a p  

s a i d   l a r g e   r o l l   (20)  and  s a i d   f i r s t   s u p p o r t i n g   r o l l   ( 2 3 )  

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

s u p p o r t i n g   r o l l   (23)  d i r e c t l y   to   s a i d   l a r g e   r o l l   ( 2 0 ) ,  

(g)  an  i n n e r   e n d l e s s   w i r e   (30)  t r a i n e d   to   w r a p  

s a i d   l a r g e   r o l l   (20)  and  s a i d   f i r s t   (23)  and   s e c o n d   ( 2 5 )  

s u p p o r t i n g   r o l l s   and  u n d e r   s a i d   t h i r d   s u p p o r t i n g   r o l l   ( 3 5 )  

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

t h e   s u r f a c e   o f   s a i d   f i r s t   s u p p o r t i n g   r o l l   (23)  and  t r a v e l s  

d o w n w a r d l y   t o   and  u n d e r   s a i d   t h i r d   s u p p o r t i n g   r o l l   (35)  t o  

s a i d   s e c o n d   s u p p o r t i n g   r o l l   (25)  and  t h e n   s u b s t a n t i a l l y  

h o r i z o n t a l l y   f r o m   s a i d   s e c o n d   s u p p o r t i n g   r o l l   (25)  to   s a i d  

l a r g e   r o l l   (20)  in   c o n v e r g i n g   r e l a t i o n   w i t h   s a i d   t o p   r u n  

of  s a i d   o u t e r   w i r e   ( 3 0 ) ,  



(h)  h e a d b o x   m e a n s   (50)   f o r   d e l i v e r i n g   t h e   p u l p  

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

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

w i r e   r u n s   a n d   s u b s e q u e n t   t r a v e l   in   s a n d w i c h e d   r e l a t i o n  

w i t h   s a i d   w i r e s   a r o u n d   s a i d   l a r g e   r o l l   (20)   t o   s a i d   f i r s t  

s u p p o r t i n g  - r o l l   ( 2 3 ) ,  

( i )   means   (42)   f o r   m a i n t a i n i n g   s a i d   w i r e s   u n d e r  

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

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

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

a n d  

( j )   m e a n s   (60)  on  s a i d   f r a m e   b e t w e e n   s a i d  

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

s u p p o r t i n g   r o l l   and  s a i d   h e a d b o x   m e a n s   (50)   f o r   c o l l e c t i n g  

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

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

c o m p r i s i n g   a  f i f t h   r o l l   (33)   m o u n t e d   a t   t h e   o p p o s i t e   e n d  

o f   s a i d   f r a m e   f r o m   s a i d   l a r g e   r o l l   (20)  and   a t   a  l e v e l  

b e l o w   t h a t   o f   s a i d   f i r s t   s u p p o r t i n g   r o l l   (23)   w h e r e b y   s a i d  

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

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

t o   be  e x p r e s s e d   t h r o u g h   s a i d   o u t e r   w i r e .  

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

t e n s i o n  m a i n t a i n i n g   m e a n s   i n c l u d e   m e a n s   ( 4 4 ,   46)  m o u n t i n g  

s a i d   t h i r d   s u p p o r t i n g   r o l l   (35)   a n d   s a i d   f i f t h   r o l l   ( 3 3 )  

i n   s a i d   f r a m e   f o r   s w i n g i n g   m o v e m e n t ,   and   m e a n s   ( 4 7 ,   4 2 )  

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

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