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@  Extended  nip  press. 

A  pressmechanism  for  removing  water  from  a  traveling 
fibrous  paper  web  (w)  including  an  elongate  extended  press 
nip  (N)  formed  between  first  and  second  pressing  shoes  (10, 
11)  each  having  a  relieved  leading  edge  (12,  13)  with  an 
elongate  extending  following  pressing  face  (14,15),  felts  (18, 
19)  sandwiching  the  web  in  the  nip,  and  traveling  impervious 
belts  (16,  17)  sandwiching  the  felt  and  web  therebetween 
with  the  belts  driven  by  a  grooved  traction  roll  (20,  22)  and 
guide  roll,  and  at  least  one  of  the  shoes  (10,  11)  pivotally 
supported  along  its  length  and  pressing  force  being  applied 
to  one  of  the  shoes  by  a  piston  (30)  in  a  cylinder  (31)  and 
pressurized  fluid  (32)  applied  to  the  cylinder  and  piston  to 
obtain  the  pressing  force. 



The  i n v e n t i o n   r e l a t e s   to   an  i m p r o v e d   m e t h o d   a n d  

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

and  more   p a r t i c u l a r l y   to  a  p r e s s   a r r a n g e m e n t   known  as  a n  

e x t e n d e d   p r e s s   n i p   w h e r e i n   t h e   web  i s   s u b j e c t e d   t o  

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

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

p r e s s   r o l l s .  

More  p a r t i c u l a r l y ,   t h e   i n v e n t i o n   r e l a t e s   to   a  m e t h o d  

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

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

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

w a t e r   f rom  a  web.  O t h e r   s t r u c t u r e s   h a v e   been   p r o v i d e d  

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

w h i c h   a  web  is   s u b j e c t e d   to  a  p r e s s u r e ,   and  y e t   p e r m i t   t h e  

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

s p e e d   p a p e r m a k i n g   m a c h i n e .   Such   s t r u c t u r e s   have   met   w i t h  

d e g r e e s   of  s u c c e s s   and  a r e   e x e m p l i f i e d   by  the   d i s c l o s u r e s  

of   US  P a t .   Nos.  3 , 7 4 8 , 2 2 5 ,   B u s k e r   e t   a l ;   3 , 7 8 3 , 0 9 7 ,  

(Re.  3 0 , 2 6 8 ) ,   J u s t u s ;   3 , 7 9 7 , 3 8 4 ,   H o f f ;   3 , 7 9 8 , 1 2 1 ,   B u s k e r  

e t   a l ;   3 , 8 0 4 , 7 0 7 ,   Mohr ;   3 , 8 0 8 , 0 9 2 ,   B u s k e r ;   3 , 8 0 8 , 0 9 6 ,  

B u s k e r   e t   a l ;   3 , 8 4 0 , 4 2 9 ,   B u s k e r   e t   a l ;   3 , 8 5 3 , 6 9 8 ,   M o h r ;  

and  4 , 2 0 1 , 6 2 4 ,   a o h r .   The  d e v i c e s   and  m e t n o d   d i s c u s s e d  

oy  t n e s e   p r e v i o u s   p a t e n t s   have   t a k e n   a d v a n t a g e   of  t h e  

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

p r e s s u r e   to  a  wet   p a p e r   mat   can   r e d u c e   t h e   m o i s t u r e   c o n t e n t  

in  t h e   mat   to  b e l o w   40  %.  U n d e r   t h e   d y n a m i c   s h o r t - t e r m  

m e c h a n i c a l   p r e s s i n g   w h i c h   o c c u r s   in  t h e   u s u a l   p a p e r  
m a c n i n e   where   t n e   web  is   run   b e t w e e n   a  s e r i e s   of  n i p s  

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

d i f f i c u l t   to  m a i n t a i n   m o i t u r e   l e v e l s   b e l o w   60  %.  A t t e m p t s  

to  o b t a i n   i n c r e a s e d   d r y n e s s   in  t h e   c o n v e n t i o n a l   r o l l -  

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

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

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

d e c r e a s e s   in  m o i s t u r e .  

As  i s   k n o w n ,   i t   i s   f a r   more   e f f i c i e n t   to  r e m o v e  

w a t e r   in  the  p r e s s   s e c t i o n   of  a  p a p e r   m a c h i n e   t h a n   in  t h e  

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

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



t h e   d r y e r   drum  s e c t i o n   o f   t he   m a c h i n e   a r e   a c h i e v e d   f o r  

e v e r y   f r a c t i o n   o f   a  p e r c e n t   of  m o i s t u r e   t h a t   can  b e  

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

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

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

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

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

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

The  mos t   f e a s i b l e   way  t h a t   has   b e e n   d i s c o v e r e d   to  i n c r e a s e  

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

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

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

to   d i s s i p a t e   and  f o r   w a t e r   to   be  p r e s s e d   o u t   of  t h e   w e b  

i n t o   t h e   f e l t .  

I t   i s   an  o b j e c t   of   t h e   p r e s e n t   i n v e n t i o n   to   u t i l i z e  

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

t i m e   t h a t   a  web  i s   s u b j e c t e d   to   p r e s s i n g   p r e s s u r e   and  t o  

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

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

o f   a  p a p e r   web  and   t h e   a p p l i c a t i o n   o f   a  p r e s s i n g   f o r c e  

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

of   p a p e r   b e i n g   m a n u f a c t u r e d .  

A  f u r t h e r   o b j e c t   of  t h e   i n v e n t i o n   i s   to  p r o v i d e   a n  

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

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

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

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

s t o p p i n g   t he   m a c h i n e .  

A  f u r t h e r   o b j e c t   o f   t h e   i n v e n t i o n   is  to   p r o v i d e  

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

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

of   the   t r a v e l i n g   web  f o r   more  u n i f o r m   w a t e r   r e m o v a l .  

A  s t i l l   f u r t h e r   o b j e c t   of  t h e   i n v e n t i o n   i s   t o  

p r o v i d e   an  i m p r o v e d   m e t h o d   and  s t r u c t u r e   f o r   an  e x t e n d e d  

n i p   p r e s s   w h i c h   i m p r o v e s   t he   q u a l i t y   of   t h e   s h e e t ,   i m -  

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

o p e r a t i o n   and  r e d u c e s   r e w e t t i n g .  

A  f u r t h e r   o b j e c t   of   t h e   i n v e n t i o n   i s   to  p r o v i d e   a n  

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



and  has   an  i m p r o v e d   s t r u c t u r e   f o r   d r i v i n g   i m p e r v i o u s   b e l t s  

w h i c h   s a n d w i c h   t h e   web  and  f e l t s   in  t h e   n i p  

A  f e a t u r e   of   t he   i n v e n t i o n   p r o v i d e s   o p p o s e d   s h o e s  

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

b e l t s   s a n d w h i c h i n 3   t h e   web  and  f e l t s   p a s s i n g   t h r o u g h   t h e  

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

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

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

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

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

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

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

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

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

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

e n t i r e   w i d t h   o f   t h e   p r e s s   n i p .   The  o p p o s e d   s h o e s   a r e  

s u f f i c i e n t l y   f l e x i b l e   so  t h a t   t h e y   can   b e n d   a l o n g   t h e i r  

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

t h a t   i n c r e a s e   or   d e c r e a s e   n ip   p r e s s u r e   a l o n g   t h e   s h o e  

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

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

t h e   f u l l   l e n g t h   of  t h e   n i p   can  be  a t t a i n e d .  

O t n e r   o b j e c t s ,   a d v a n t a g e s   and  f e a t u r e s ,   as  w e l l   a s  

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

be  c o v e r e d   h e r e i n ,   w i l l   become   more   a p p a r e n t   w i t h   t h e  

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

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

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

The  s i n g l e   F i g u r e   of   t h e   d r a w i n g s ,   l a b e l l e d  

FIGURE  1  i s   a  somewhat  s c h e 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  a  p r e s s   s e c t i o n   of  a  p a p e r m a k i n g   m a c h i n e   a m b o d y i n g  

t he   s t r u c t u r e   and  p r i n c i p l e s   of  t h e   p r e s e n t   i n v e n t i o n .  

A  n i p   N  f o r   p r e s s i n g   and  d e w a t e r i n g   a  web  i s  

f o r m e d   b e t w e e n   f i r s t   and  s e c o n d   s h o e s   10  and  11.  The  s h o e s  

h a v e   a  r e l i e v e d   l e a d i n g   edge   shown  a t   12  and  13  l e a d i n g  

to   a  p r e s s i n g   f a c e   14  and  15.  The  p r e s s i n g   f a c e s   e a c h  

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

s t r a i g h t   so  t h a t   t h e y   a p p l y   a  p r e s s i n g   p r e s s u r e   to   t h e  

web  W  d u r i n g   t he   t i m e   i t   is   p a s s i n g   t h r o u g h   t h e   n i p .  



As  w i l l   be  r e c o g n i z e d   by  t h o s e   v e r s e d   in  t he   a r t ,  

t h e   s h o e s   e x t e n d   l a t e r a l l y   a c r o s s   t h e   web  f o r   s l i g h t l y  

l o n g e r   t h a n   t h e   web  w i d t h ,   and  can   be  r e f e r r e d   to  a s  

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

t r a v e l   as  i n d i c a t e d   by  t h e   d i r e c t i o n a l   a r r o w   on  t h e   w e b .  

The  web  i s   s a n d w i c h e d   b e t w e e n   f e l t s   18  and  19  w h i c h  

p r o v i d e   means   f o r   r e c e i v i n g   w a t e r   p r e s s e d   f rom  the   w e b ,  

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

s a n d w i c h e d   b e t w e e n   l o o p e d   e n d l e s s   i m p e r v i o u s   b e l t s   16  a n d  

17 .   The  w e b s g u i d e d   i n t o   t h e   n i p   and   g u i d e d   away  f rom  t h e  

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

s i m i l a r l y   g u i d e d   i n t o   and  o u t   of   t h e   n i p   by  r o l l s   such   a s  

18a   and  18b  f o r   t h e   u p p e r   f e l t  . 1 8 ,   and  r o l l s   19a  and  1 9 b  

f o r   t h e   l o w e r   f e l t   1 9 .  

The  l o o p e d   b e l t s   16  and   17  a r e   made  of   e x t r e m e l y  

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

d r i v e n   a t   t h e   s p e e d   o f   t r a v e l   o f   t h e   web  so  t h a t   t h e y  

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

a r e   t e n s i o n e d   on  g u i d e   r o l l s   s h o w n   f o r   t h e   b e l t   16  a t   1 6 a ,  

l o b ,   16c  and  16d.   R o l l   16c  may  be  a  t e n s i o n   r o l l   m o v a b l e  

in  t n e   d i r e c t i o n   of  t he   a r r o w e d   l i n e s   by  s u i t a b l e   t e n -  

s i o n i n g   m e c h a n i s m .   The  l o w e r   b e l t   17  i s   g u i d e d   by  s i m i l a r  

t e n s i o n i n g   r o l l s   17a ,   17b ,   17c  and   17d ,   and  s u i t a b l e  

m e c h a n i s m   i s   p r o v i d e d   f o r   t h e   t e n s i o n   r o l l   17c  to   m o v e  

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

t h e   d e s i r e d   t e n s i o n   in  t he   b e l t   1 7 .  

An  i m p o r t a n t   f e a t u r e   f o r   p r o p e r   t r e a t m e n t   o f  

t h e   web  i s   t h e   means   of  d r i v i n g   t h e   b e l t s ,   e a c h   of  w h i c h  

i s   w r a p p e d   o v e r   a  g r o o v e d   t r a c t i o n   and   g u i d e   r o l l s   20 

and  22  f o r   t h e   b e l t s   16  and  17  r e s p e c t i v e l y .   The  b e l t   i s  

w r a p p e d   o v e r   t h e s e   r o l l s   f o r   an  a r c   p r e f e r a b l y   in  e x c e s s  

of   9 0  ,   and  i t   has   been   f o u n d   t n a t   an  i m p r o v e d   t r a c k i n g  

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

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

t n e   g r o o v e s   shown  s c h e m a t i c a l l y   by  t h e   b r o k e n   l i n e s   21  

and  23  f o r   t h e   r o l l s   20  and  22  r e s p e c t i v e l y .   T h e s e   g r o o v e s  

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

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

T h e s e   g r o o v e s   a p p a r e n t l y   p e r m i t   t n e   e s c a p e   of   any  m o i s t u r e  



w h i c h   may  be  e n t r a p p e d   b e t w e e n   the   b e l t   and  r o l l ,   and  p e r m i t  

t h e   b e l t   t o   d e p r e s s   s l i g h t l y   i n t o   tne   g r o o v e s   due  to  i t s  

b e i n g   t e n s i o n e d   to  t h e r e b y   i n c r e a s e   t he   t r a c t i o n   b e t w e e n  

t h e   b e l t   and  r o l l s   and  a l s o   i n c r e a s e   t he   u n i f o r m i t y   of  d r i v e  

and  g u i d i n g   r e l a t i o n s h i p .   U n i f o r m   t r e a t m e n t   of  t he   b e l t s  

i s   n e c e s s a r y   so  t h a t   t h e   web  and  f e l t s   can  be  d r a g g e d  

a n i f o r m l y   t h r o u g h   t h e   n i p .  

The  g r o o v e d   t r a c t i o n   r o l l s   20  and  22  e n g a g e   t h e  

o u t e r   s u r f a c e   of  t h e   b e l t ,   w h i c h   i s   t h e   s u r f a c e   t h a t   i s  

a d j a c e n t   t h e   f e l t s   in  t h e   n i p .   T h u s ,   no  d r i v i n g   or  t r a c t i o n  

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

s u r f a c e s   s l i d e  o v e r   t h e   s h o e s   10  and  11.  Any  a b r a s i o n   c a u s e d  

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

t h e   b e l t .   F u r t h e r ,   i t   i s   to   be  n o t e d   t h a t   i t   i s   t he   o u t e r  

s u r f a c e   o f   t h e   b e l t   w h i c h   w i l l   be  wet   f rom  i t s   c o n t a c t   w i t h  

t h e   f e l t   so  t h a t   t h i s   w e t n e s s   on  t h e   b e l t   s u r f a c e   has  b e e n  

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

r o l l s   20  and  2 2 .  

A  f i l m   of  l u b r i c a t i n g   f l u i d   i s   c o n t i n u o u s l y  

d e v e l o p e d   b e t w e e n   t h e   f l a t   s u r f a c e s   14  and  15  of   the   s h o e s  

and  t h e   b e l t s   due  to   t h e   f a c t   t h a t   t h e i r   l e a d i n g   e d g e s  

12  and  13  a r e   r e l i e v e d   and  a  c o n t i n u o u s   s u p p l y   o f  

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

e d g e s   by  j e t s   24  and  25.  The  l u b r i c a n t   may  be  of   v a r i o u s  

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

t h a t   e a c h   of  t he   s h o e s   a c t s   as  a  s l i p p e r   b e a r i n g   a n d  

a c t u a l l y   w h i l e   the   s h o e s   p r e s s   t o w a r d   e a c h   o t h e r ,   t h e  

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

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

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

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

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

u n i f o r m i t y   i s   e n h a n c e d   d u e  t o   t h e   f a c t   t h a t   t h e r e   is  a  

body  of   l i q u i d   b e t w e e n   t h e   f a c e   of  t h e   s h o e   and  the   b e l t ,  

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

e l o n g a t e   l e n g t h   of  t h e   s h o e .   : 
B e c a u s e   of  t h e   h y d r a u l i c   r e a c t i o n   a g a i n s t   t he   s h o e  

due  to   t h e   l u b r i c a n t   l a y e r   b e t w e e n   the   s h o e   and  b e l t ,   t h e  

s a o e s   w i l l   t e n d   to  t i l t   to   a  n e u t r a l   p o s i t i o n .   T h a t   i s ,  



t h e   s h o e s   a r e   e a c h   shown  as  m o u n t e d   on  a  c e n t r a l   p i v o t  
27  and  29.  T h e s e   p i v o t s   a r e   l o c a t e d   a p p r o x i m a t e l y   m i d w a y  
b e t w e e n   t h e   f r o n t   and  b a c k   e d g e s   of  t h e   s h o e ,   and  t h e  

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

h y d r a u l i c   f o r c e s   of   t h e   l u b r i c a n t   a h e a d   of   t h e   p i v o t   a r e  
t h e   same  as  t h e   h y d r a u l i c   f o r c e s   b e h i n d   t h e   p i v o t .  

Edge  s e a l s   may  be  p r o v i d e d   a t   t h e   e d g e s   of  t h e  

b e l t   to   p r e v e n t   l u b r i c a n t   f rom  m i g r a t i n g   a r o u n d   t he   e d g e  

of   t h e   b e l t ,   b u t   e x p e r i e n c e   has   shown  t h a t   t h e   amount   o f  

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

so  t h a t   e d g e   s e a l s   a r e   n o t   a b s o l u t e l y   e s s e n t i a l .   T h e  

t r a i l i n g   e d g e   of  t h e   s h o e s   a r e   r o u n d e d   s l i g h t l y   a t   1 0 a  

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

t h e   b e l t   as  t h e   b e l t s   e m e r g e   f rom  t h e   t r a i l i n g   e d g e s  

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

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

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

s u p p o r t e d   a b o u t   i t s   l a t e r a l   a x i s ,   in   some  i n s t a n c e s ,  

i t   may  be  d e s i r e d   to  p i v o t a l l y   moun t   o n l y   one  of  t h e  

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

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

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

and   b e h i n d   t h e   p i v o t   b e i n g   u n i f o r m .  

The  s h o e s   a r e   s u p p o r t e d   on  o p p o s e d   h e a v y   b e a m s  

26  and  28  a b o v e   and  b e l o w   t h e   s h o e s   10  and  11.   As  

r e f e r r e d   t o   a b o v e ,   t h e   p i v o t   p i n   27  may  be  o m i t t e d   i n  

some  i n s t a n c e s ,   and  t h e   s h o e   10  m o u n t e d   r i g i d l y   o n  

t n e   beam  26,   and  o n l y   t h e   p i v o t   p i n   29  p r o v i d e d .   Th i s   i s  

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

of   t h e   s h o e s   is   p r e f e r r e d .   The  p i v o t   p i n s   can   be  s o  
l o c a t e d   r e l a t i v e   to  t h e   l e a d i n g   and  t r a l i n g   edge   of  t h e  

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

l e n g t h   of   t h e   e x t e n d e d   n i p   or  may  be  s e t   s l i g h t l y  

d o w n s t r e a m   in  t h e   d i r e c t i o n   of  t h e   web  m o v e m e n t   so  t h a t  

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

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

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

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

p i n   e q u a l   t h o s e   b e h i n d   t h e   p i v o t   p i n .  



For   a p p l y i n g   t h e   p r e s s u r e   to   t he   s h o e s   to   a t t a i n  

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

on  a  p i s t o n   30  s e a t e d   in  a  c y l i n d e r   31.  H y d r a u l i c   l i q u i d   i s  

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

m e a n s   i n d i c a t e d   by  t h e   l i n e   32.  The  c y l i n d e r   or   c h a n n e l   31  

b e n e a t h   t he   p i s t o n   is   p r e f e r a b l y   c o n t i n u o u s ,   or  i f   s e p a r a -  

t e d ,   t he   same  p r e s s u r e   is  a p p l i e d   to  e a c h   of  t h e   c h a m b e r s  

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

i t s   l e n g t h   a c r o s s   t h e   m a c h i n e .   I f   t h e   c y l i n d e r   or   c h a m b e r  

31  i s   c o n t i n u o u s ,   s i n c e   t h e   h y d r a u l i c   f l u i d   w i l l   be  a t  

t h e   same  p r e s s u r e   t h r o u g h o u t   t h e   c o n t i n u o u s   c y l i n d e r   3 1 ,  

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

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

t h e   n i p   w i l l   be  u n i f o r m   a c r o s s   t h e   m a c h i n e .   With  h i g h   n i p  

p r e s s u r e s ,   t h e   u p p e r   beam  26  may  bow  u p w a r d l y   s l i g h t l y  

in  i t s   m i d d l e ,   b u t   t h e   s h o e s   10  and  11  a r e   s u f f i c i e n t l y  

l i m b e r   so  t h a t   t h e y   w i l l   bow  w i t h   t h e   beam  w i t h o u t  

i n t r o d u c i n g   any  s i g n i f i c a n t   f o r c e s   due  to   t h e i r   r e s i s t a n c e  

to  b e n d i n g ,   and  t h u s   t h e   u n i f o r m   p r e s s u r e   in   t h e   n ip   w i l l  

no t   be  a l t e r e d .   S i m i l a r l y ,   t he   p i s t o n   w i l l   bow  s l i g h t l y  

to   c o n f o r m   to  t he   b e n d i n g   of   t h e   u p p e r   beam  26,  bu t   t h e  

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

c a n t   and  w i l l   no t   a f f e c t   t h e   u n i f o r m i t y   of  p r e s s u r e   i n  

t n e   n ip   a c r o s s   t h e   m a c h i n e .   I f   t h e   l o w e r   beam  28  bows  

d o w n w a r d l y ,   t h i s   s h a p e   w i l l   n o t   be  t r a n s m i t t e d   to  t h e  

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

d e r i v e d   f rom  t h e   f o r c e   of  t h e   h y d r a u l i c   l i q u i d   in  t h e  

c y l i n d e r   31  b e n e a t h   t he   p i s t o n .  

In  some  i n s t a n c e s ,   i t   may  be  d e s i r a b l e   t o   s u p p o r t  

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

s i m i l a r   to  t h e   p i s t o n   and  c y l i n d e r   30  and  31  so  t h a t   a  

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

s h o e .   Or,  of  c o u r s e ,   i t   w i l l   be  u n d e r s t o o d   t h a t   t he   l o w e r  

s h o e   may  be  s u p p o r t e d   d i r e c t l y   on  a  beam  on  a  p i v o t  

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

c y l i n d e r   be  p r o v i d e d   f o r   t he   u p p e r   beam  and  u p p e r  

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

p r e f e r r e d   t h a t   i t   be  u s e d   on  tne   l o w e r   beam  28,  b e c a u s e  

t ne   w e i g h t   of  t he   u p p e r   beam  26  t e n d s   to  c o u n t e r a c t   t h e  



upward   r e a c t i o n   f o r c e   f rom  t h e   s h o e   10  a p p l y i n g   p r e s s u r e  
to   t he   n i p .  

In  o p e r a t i o n   t h e   two  b e l t s   16  and  17  a re   d r i v e n  

a t   the   s p e e d   of  t r a v e l   of  t he   web  due  to   t h e i r   f r i c t i o n a l  

t r a c k i n g   e n g a g e m e n t   w i t n   t h e i r   d r i v i n g   r o l l s   20  and  2 2 .  

The  f e l t s   18  and  19  a r e   c a r r i e d   t h r o u g h   t he   n ip   w i t h   t h e  

web  b e t w e e n   t h e m ,   and  as  w a t e r   is   p r e s s e d   from  the   w e b  

from  the   t i m e   i t   e n t e r s   t h e   n i p   N  a t   t h e   l e a d i n g   edge  o f  

tne   s h o e s   10  and  11  to   w h e r e   i t   l e a v e s   t h e   s h o e s ,   i t   i s  

r e c e i v e d   by  t h e   f e l t s   w h i c h   a r e   d r i e d   in   t h e   u s u a l   m a n n e r .  

C o n t r o l   of   t h e   p r e s s u r e   in   t h e   n i p   i s   o b t a i n e d   by  t h e   : 

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

l i n e   32  to   t h e   c y l i n d e r   c h a m b e r   31.  The  s h o e s   can  b e  

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

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

s p e e d ,   and  t he   p r e s s u r e   a d j u s t e d   in   a c c o r d a n c e   w i t h   t h e  

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

f rom  t he   web  in  t he   e x t e n d e d   n i p .  

The  d r i v i n g   r o l l s   d r i v e   t h e   b e l t s   at   u n i f o r m  

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

any  w a t e r   w h i c h   r e m a i n s   on  t h e   s u r f a c e   of  t he   b e l t s .   I t  

is   to  be  u n d e r s t o o d   t h a t   t he   a d v a n t a g e s   of  the   u n i q u e  

d r i v i n g   r o l l s   may  be  e m p l o y e d   in  o t h e r   f o r m s   of  e x t e n d e d  

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

shown  in  Re  3 0 , 2 6 8   by  f o r c i n g   a  g r o o v e d   d r i v i n g   r o l l   i n t o  

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

O t h e r   f o r m s   of   s t r u c t u r e s   and   m o d i f i c a t i o n s   of  t h e  

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

t i o n   a r e   i n t e n d e d   to   be  c o v e r e d   h e r e i n ,   and  a p p l i c a n t   i s  

n o t   l i m i t e d   by  t ne   s p e c i f i c   p r e f e r r e d   e m b o d i m e n t   o f  

s t r u c t u r e   i l l u s t r a t e d .  



1.  A  p r e s s   m e c h a n i s m   f o r   r e m o v i n g   w a t e r   f rom  a  

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

c o m b i n a t i o n :  

an  e l o n g a t e   e x t e n d e d   p r e s s   n i p   f o r m e d   b e t w e e n  

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

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

f a c e   a t   one  s i d e   of   t he   p r e s s   n ip   a n d ;  

a  s e c o n d   p r e s s i n g   shoe   at   t h e   o t h e r   s i d e   of  t h e  

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

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

t h e   p r e s s   n i p ;  

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

t h e   w e b ;  

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

t n e   n i p   b e t w e e n   t h e   s h o e s   w i t h   s a i d   web  and  w a t e r  

r e c e i v i n g   m e a n s   s a n d w i c h e d   t h e r e b e t w e e n ;  

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

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

l u b r i c a n t   b e t w e e n   e a c h   of  tne   s h o e s   and  t he   r e s p e c t i v e  

b e l t s   t r a v e l i n g   t h r o u g h   the   n i p ;   a n d  

means   f o r   a p p l y i n g   a  p r e s s i n g   f o r c e   to   at  l e a s t  

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

d e w a t e r i n g   p r e s s i n g   f o r c e   to  t h e   web  in  t h e   n i p .  
2.  A  p r e s s   m e c h a n i s m   f o r   r e m o v i n g   w a t e r   f rom  a  

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

1,  c h a r a c t e r i z e d   in  i n c l u d i n g   a  p i v o t a l   s u p p o r t   f o r   a t  

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

a x i s   t r a n s v e r s e   of   t h e   d i r e c t i o n   o f   web  t r a v e l   so  t h a t  

t n e   s h o e   w i l l   a s s u m e   3.  h y d r a u l i c a l l y   b a l a n c e d   p o s i t i o n  

r e l a t i v e   to   t h e   l u b r c a n t   d e l i v e r e d   to  t h e   l e a d i n g   e d g e  

and  s i t u a t e d   b e t w e e n   t he   b e l t   and  s h o e .  

3.  A  p r e s s   m e c h a n i s m   f o r   r e m o v i n g   w a t e r   f rom  a  

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

1,  c h a r a c t e r i z e d   in   i n c l u d i n g   f i r s t   and  s e c o n d   p i v o t a l  

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

p e r m i t t i n g   p i v o t a l   m o v e m e n t   a b o u t   an  a x i s   t r a n s v e r s e   of  t h e  

d i r e c t i o n   of  web  t r a v e l   so  t n a t   t he   s h o e s   a s s u m e   a  

' i y d r a u l i c a l l y   b a l a n c e d   p o s i t i o n   r e l a t i v e   to  t h e   f o r c e s  



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

b e t w e e n   t h e   s h o e s   and  t h e i r   r e s p e c t i v e   b e l t s .  

4.  A  p r e s s   m e c h a n i s m   f o r   r e m o v i n g   w a t e r   f rom  a  

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

c l a i m   1,  c h a r a c t e r i z e d   in   t h a t   s a i d   m e a n s   f o r   a p p l y i n g  

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

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

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

t r a n s v e r s e   o f   t h e   d i r e c t i o n   of   web  t r a v e l   so  t h a t   a  

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

5.  A  p r e s s   m e c h a n i s m   f o r   r e m o v i n g   w a t e r   f rom  a  

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

c l a i m   4,  c h a r a c t e r i z e d   in   t h a t   t he   f l u i d   s u p p o r t   is   i n  

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

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

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

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

t r a n s v e r s e l y   of  t h e   d i r e c t i o n   of  web  t r a v e l .  

6.  A  p r e s s   m e c h a n i s m   f o r   r e m o v i n g   w a t e r   f rom  a  

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

1,  c h a r a c t e r i z e d   in   t h a t   t he   w a t e r   r e c e i v i n g   means   i s  

in  t h e   f o rm  of  f i r s t   and  s e c o n d   f e l t s   p o s i t i o n e d   a d j a c e n t  

t he   t r a v e l i n g   b e l t s   w i t h   t h e   web  s a n d w i c h e d   b e t w e e n  

s a i d   f e l t s .  

7.  A  p r e s s   m e c h a n i s m   f o r   r e m o v i n g   w a t e r   f rom  a  

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

c o m b i n a t i o n :  

an  e l o n g a t e   e x t e n d e d   p r e s s   n i p   f o r m e d   b e t w e e n  

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

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

p r e s s i n g   f a c e   a t   one   s i d e   of  t h e   p r e s s   n i p ,   a n d :  

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

n ip   h a v i n g   a  r e l i e v e d   l e a d i n g   f r o n t   edge   w i t h   a  f o l l o w i n g  

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

means   g u i d i n g   a  t r a v e l i n g   web  t h r o u g h   s a i d   n i p  

fo r   p r e s s i n g   and  d e w a t e r i n g   t h e   w e b ;  

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

t h e r e b e t w e e n   and  p a s s i n g   t n r o u g h   t h e   n i p ;  

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



t h r o u g h   the   n ip   b e t w e e n   t he   s h o e s   w i t h   t he   web  and  f e l t s  

s a n d w i c h e d   t h e r e b e t w e e n ;  

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

o f   e a c h   of  t h e   s h o e s   to  d e v e l o p   a  h y d r a u l i c   wedge   o f  

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

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

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

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

r e l a t i o n s h i p   t h e r e t o ;  

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

s h o e s   f o r   p i v o t a l   m o v e m e n t   a b o u t   an  a x i s   t r a n s v e r s e   to  t h e  

d i r e c t i o n   of  web  m o v e m e n t ;  

a  r e l a t i v e l y   r i g i d   s u p p o r t   beam  m e a n s   s u p p o r t i n g   t h e  

f i s t   s h o e   on  i t s   p i v o t a l   s u p p o r t ;  

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

s e c o n d   s h o e ;  

a  c y l i n d e r   in  t h e   s e c o n d   beam  w i t h   an  e l o n g a t e   p i s t o n  

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

t r a n s v e r s e l y   a l o n g   t n e   s h o e   and  s u p p o r t i n g   t h e   s h o e   p i v o t a l l y  

on  t h e   p i s t o n ;   a n d  

m e a n s   f o r   d e l i v e r i n g   a  p r e s s u r i z e d   f l u i d   to  the   c y l i n -  

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

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

a c r o s s   t h e   l e n g t h   of  t h e   n i p .  

8.  A  p r e s s   m e c h a n i s m   f o r   r e m o v i n g   w a t e r   f rom  a  t r a v e l i n g  

f i b r o u s   web  c h a r a c t e r i z e d   in  c o m p r i s i n g   in  c o m b i n a t i o n :  

an  e l o n g a t e   e x t e n d e d   p r e s s   n i p   f o r m e d   b e t w e e n   a  f i r s t  

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

p r e s s i n g   f a c e   at   one  s i d e   of  t h e   n i p ,   a n d ;  

a  s e c o n d   p r e s s i n g   shoe   a t   t h e   o t h e r   s i d e   of   t he   n i p  

h a v i n g   an  e l o n g a t e   p r e s s i n g   f a c e   f a c i n g   t h e   p r e s s   n i p ;  

means   p a s s i n g   t h r o u g h   t h e   n i p   w i t h   t h e   web  f o r  

r e c e i v i n g   w a t e r   p r e s s e d   f rom  t h e   w e b ;  

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

n i p   s a n d w i c h i n g   t h e   web  and  w a t e r   r e c e i v i n g   means   t h e r e -  

b e t w e e n ;  

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

s n o e s   t o g e t h e r   to  a p p l y   a  p r e s s u r e   to   t h e   web  in  t h e   n i p ;  

means   fo r   p i v o t a l l y   s u p p o r t i n g   a t   l e a s t   one  of  t h e  



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

of   t r a v e l   o f   t he   web;   a n d  

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

b e t w e e n   e a c h   of   t h e   s h o e s   and  e a c h   of  t h e   b e l t s .  

9.  A  p r e s s   m e c h a n i s m   f o r   r e m o v i n g   w a t e r   f rom  a  t r a v e l i n g  

f i b r o u s   web  c h a r a c t e r i z e d   in  c o m p r i s i n g   in  c o m b i n a t i o n :  

an  e l o n g a t e   e x t e n d e d   p r e s s   n i p   f o r m e d   b e t w e e n   f i r s t  

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

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

to   a  t r a v e l i n g   f i b r o u s   web  m o v i n g   t h r o u g h   t h e   n i p ;  

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

t h e   w e b ;  

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

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

r e c e i v i n g   m e a n s   s a n d w i c h e d   t h e r e b e t w e e n ;   a n d  

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

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

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

r o l l s ,  

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

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

10.  The  m e t h o d   of  p r e s s i n g   w a t e r   f rom  a  t r a v e l i n g  

f i b r o u s   web  c h a r a c t e r i z e d   in  c o m p r i s i n g   t h e   s t e p s :  

p a s s i n g   t h e   web  t h r o u g h   an  e l o n g a t e   e x t e n d e d   p r e s s  

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

e x t e n d e d   f a c e s   f a c i n g   t h e   p r e s s   n i p ;  

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

t he   n i p   w i t h   t he   web  s a n d w i c h e d   b e t w e e n   t h e   b e l t s ;  

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

p r e s s e d   f r o m   the   w e b ;  

P i v o t a l l y   s u p p o r t i n g   a t   l e a s t   one  of  t h e   s h o e s ;   a n d  

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

s h o e s   and  t h e i r   r e s p e c t i v e   b e l t s   so  t h a t   t h e  p i v o t e d   s h o e  

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

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

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

in  a c c o r d a n c e   w i t h   t h e   s t e p s   of  c l a i m   10 ,   c h a r a c t e r i z e d  

in  t h a t   t h e   f i l m   of  l u b r i c a n t   i s   g e n e r a t e d   by  d e l i v e r i n g  

a  s u p p l y   of   l u b r i c a t i n g   l i q u i d   to  t h e   l e a d i n g   edge   of  e a c h  



of  t h e   s h o e s   and  to  d e v e l o p   a  h y d r a u l i c   wedge  of  l u b r i c a n t  

a l o n g   t h e   f a c e   of   t h e   s h o e s .  

12.  The  m e t h o d   of   p r e s s i n g   w a t e r   f rom  a  t r a v e l i n g   w e b  

in  a c c o r d a n c e   w i t h   t h e   s t e p s   of   c l a i m   10,  c h a r a c t e r i z e d  

in  i n c l u d i n g   s u p p o r t i n g   a t   l e a s t   one  of   t he   s h o e s   on  a  

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

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

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

13.  An  e x t e n d e d   n i p   p r e s s   f o r   r e m o v i n g   w a t e r   f rom  a  

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

c o m b i n a t i o n :  

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

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

g u i d e   means   w i t h i n   t h e   b e l t s   g u i d i n g   t he   t r a v e l  

o f   t h e   b e l t s   to   fo rm  s a i d   n i p ;  

f i r s t   and  s e c o n d   s h o e s   on  o p p o s i t e   s i d e s   of  t h e  

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

n i p   t h r o u g h   t h e   b e l t s ;  

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

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

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

i n c l u d i n g   a  f l u i d   p r e s s u r e   b a c k i n g   c h a m b e r   means   a p p l y i n g  

a  f o r c e   to  t he   s h o e   t o w a r d   t h e   n i p   and  e x t e n d i n g   l a t e r a l l y  

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

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