
Europaisches  Patentamt 

European  Patent  Office 

Office  europeen  des  brevets 
©  Publ ication  number 0  0 1 8   9 5 4  

A 1  

©  EUROPEAN  PATENT  APPLICATION 

©  Application  number:  80850049.0 

@  Date  of  filing:  10.04.80 

©  Int.  CI.3:  D  21  F  3 /02  
D  21  G  1/00 

©  Priority:  07.05.79  SE  7903953 

(*3)  Date  of  publication  of  application: 
12.11.80  Bulletin  80/23 

©  Designated  Contracting  States: 
AT  BE  CH  DE  FR  GB  IT  LI  NL  SE 

©  Applicant:  NORDISKAFILT  AB 
Gamletullsgatan  3 
S-302  44Halmstad(SE) 

©  Inventor:  Larsson,  Lars  August  Johannes 
Postlada  1522  Plantvagen  Nedansjo 
S-860  13  Stode(SE) 

@  Inventor:  Nilsson,  Sven-Bertil 
Timmermansgatan  21 
S-30236  Halmstad(SE) 

©  Representative:  Nilsson,  Lennart 
NILSSON  &  JACOBSSON  HB  PATENT  AND  LAW  OFFICE 
Box  279 
S-301  04  Halmstad(SE) 

©  An  apparatus  for  reducing  the  amount  of  water  in  a  moist  and  watery  material  web. 

The  present  invention  relates  to  an  apparatus  for  reduc- 
ing  the  amount  of  water  in  a  moist  and  watery  material  web 
(1),  primarily  a  fiber  web  in  a  machine  for the  manufacture  of 
paper,  by  means  of one  or  more  press  nips  (4,6,7),  each  being 
provided  between  a  press  roller  (3,  8,  9)  and  a  roller-formed 
body  (5),  which  at  least to  a  certain  part  being  deformable  for 
controlling  of  the  length  of  said  press  nips  (4,  6,  7). 

One  object  of  the  present  invention  is  to  reduce  the 
inconveniences  inherent  in  prior  art  methods  and  arrange- 
ments  for  realizing  an  extended  press  nip  and,  in  general 
terms,  to  improve  the  pressing-out  of  moisture  and  water 
from  a  material  web  without  realizing  any  deterioration  of the 
quality  of  the  material  web. 

This  object  is  achieved  according  to  the  present  invention 
in  that  said  roller-formed  body  being  a  central  roller  (5)  in 
cooperation  with  at  least  three  satelite  rollers  (  3,  8,  9) 
positioned  around  the  central  roller  (5)  for  positioning  said 
roller  (5hn  a  balanced  condition,  in  that  said  press  nip  (4,  6,7) 
being  provided  between  at  least  one  of  said  satelite  rollers  (3, 
8,  9)  and  said  roller-formed  central  roller  (5)  and  in  that  the 
pressure  between  said  satelite  roller  (3,  8,  9)  and  said  roller- 
formed  central  roller  (5)  being  controllable  almost  indepen- 
dently  of  the  length  of  the  press  nip  (4,  6,7),  provided  by  the 
deformaton,  by  a  change  of  the  pressure  inside  said  roller- 
formed  body  (5). 





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

a  m o i s t   and  w a t e r y   m a t e r i a l   w e b .  

TECNICAL  F I E L D  

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  an  a p p a r a t u s  

f o r   r e d u c i n g   t h e   a m o u n t   of  w a t e r   in  a  m o i s t   and  w a t e r y  
m a t e r i a l   web,   by  means   of  one  or  more  p r e s s   n i p s ,   e a c h  

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

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

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

n i p .  

THE  STATE  OF  THE  ART 

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

d e w a t e r i n g   or  d e m o i s t u r i z i n g   of  a  m o i s t   and  w a t e r y   f i b r e  

web,   w h i c h   in  s u c h   an  e v e n t   c o n s i s t s   of  a  p a p e r   web,   i s  

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

t r a n s f e r   of  t he   web  f rom  t h e   f o r m i n g   s e c t i o n   of  t h e  

m a c h i n e .   In  t h e   t r a n s f e r   f rom  t h e   f o r m i n g   s e c t i o n   to   t h e  

p r e s s   s e c t i o n ,   t h e   p a p e r   web  has   a  r e l a t i v e l y   low  d r y  

s o l i d s   c o n t e n t .   I t   i s   d e s i r a b l e   to   r e m o v e   as  much  w a t e r  

as  p o s s i b l e   f rom  t h e   p a p e r   web  in  t h e   p r e s s   s e c t i o n ,  

s i n c e   s u b s e q u e n t   d e w a t e r i n g   by  d r y i n g   in  a  s u b s e q u e n t   d r y -  

i ng   s e c t i o n   in  t h e   m a c h i n e   i s   c o n s e r a b l y   more   e x p e n s i v e .  

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

a r e   n o r m a l l y   p r o v i d e d   w h i c h   a r e   f o r m e d   of  two  c o o p e r a -  

t i n g  r o l l e r s .   I t   i s   a l s o   p o s s i b l e   t h a t   t h e   one  of  t h e  

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

t a t i n g   t h e   r e m o v a l   of   w a t e r   f rom  t h e   f i b r e   web.   T h e  

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

p r e s s   n i p   by  means   of  one  or  more  p r e s s   f e l t s   and  p o s s i b -  

ly  a l s o   a  p r e s s f a b r i c . T h e   p r e s s   n i p   f o r m e d   b e t w e e n   t h e  

two  p r e s s   r o l l e r s   h a s ,   b e c a u s e   of  t h e   c o n t a c t   b e t w e e n   t h e  

r o l l e r s ,   t h e o r e t i c a l l y   t h e   form  of  a  l i n e   in  t he   a x i a l  

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

c o m p r e s s i o n   as  a  r e s u l t   of  t h e   c o m p r e s s i o n   p r e s s u r e ,  
t h e  l i n e   has   a  c e r t a i n   w i d t h .   T h e r e b y ,   t h e   p r e s s   n i p  

may  be  c o n s i d e r e d   as  h a v i n g   a  c e r t a i n   l e n g t h   in  a  d i r e c -  



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

and  a  n a r r o w   p r e s s   zone   i s   t h e r e b y   f o r m e d .   The  c o m p r e s s i o n  

p r e s s u r e   in  t h e   zone   r u n s   f rom  z e r o   r a p i d l y   up  to  a  m a x i -  

mum  l e v e l   and  t h e r e a f t e r   r a p i d l y   f a l l s   o f f   to   z e r o .  

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

h y d r a u l i c   c o u n t e r - p r e s s u r e   can   be  b u i l t   up  in  t h e   f e l t  

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

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

p r e s s e d   o u t   f rom  t h e   f i b r e   web.   When  t h i s   h y d r a u l i c   c o u n -  

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

o c c u r s   in  t h e   p a p e r   web,   and ,   c o n s e q u e n t l y ,   t h e   c o m p r e s -  
s i o n   p r e s s u r e   a n d / o r   t h e   m a c h i n e   s p e e d   m u s t   be  r e d u c e d  

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

upon   t h e   s i z e   of  t h e   h y d r a u l i c   c o u n t e r - p r e s s u r e   in  t h e  

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

s i o n   p r e s s u r e   and  t h e   m a c h i n e   s p e e d .  

C o n s e q u e n t l y ,   s e v e r a l   m e t h o d s   h a v e   b e e n   d e v e l o p e d  

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

r i c   p r e s s   w i t h   an  i n c o m p r e s s i b l e   f a b r i c   i s   one  m e t h o d ;  

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

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

open   in  o r d e r   to   a l l o w   f o r   s t o r a g e   and  r e m o v a l   of  t h e  

p r e s s e d - o u t   w a t e r .  

A  f u r t h e r   m e t h o d   i s   to  e x t e n d   t h e   p r e s s   n i p   o r   p r e s s  

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

f i b r e   web  i s   s u b j e c t e d   to   c o m p r e s s i o n   p r e s s u r e .   A c c o r d i n g  

to  t h i s   m e t h o d ,   i t   i s   a t t e m p t e d   to   e x e r c i s e   c o m p r e s s i o n  

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

n i p s .   T h i s   m e t h o d o l o g y   has   a l s o   b e e n   d e v e l o p e d   f o r   m a k i n g  

p o s s i b l e   t h e   a p p l i c a t i o n   of  o n e - s t e p   p r e s s i n g ,   t h a t   i s  

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

u n i t   as  a  r e s u l t   of  t h e   e x t e n d e d   p r e s s i n g   p e r i o d :  

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

p r e s s   n i p   i s   r e a l i s e d   in  t h a t   one  or  more  p r e s s   b e l t s   c o -  

o p e r a t e   w i t h   a  p r e s s   r o l l e r .   The  m o i s t   and  w a t e r y   p a p e r   w e b  

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

t o g e t h e r  w i t h   a  p r e s s   f a b r i c   and  p o s s i b l y   a l s o   a  p r e s s   f a b r i c .  



The  c o m p r e s s i o n   p r e s s u r e   b e t w e e n   t h e   p r e s s   b e l t   and  t h e  

p r e s s   r o l l e r   mus t   a m o u n t   to   a p p r o x i m a t e l y  

2-3MPa  f o r   a t t a i n i n g   t h e   d e s i r e d   d e w a t e r i n g   e f f e c t .   F o r  

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

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

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

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

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

1 ,5  m,  t h e   p r e s s   b e l t   m u s t ,   f o r   a t t a i n i n g   t h e   a b o v e -  

m e n t i o n e d   c o m p r e s s i o n   p r e s s u r e ,   be  a b l e   to   t o l e r a t e   a  

t e n s i l e   f o r c e   of  1 , 5 - 2 , 3   MN/m.  T h i s   has   e n t a i l e d   t h a t  

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

n o t   come  i n t o   p r a c t i c a l   u t i l i s a t i o n .   The  g r e a t   t e n s i l e  

f o r c e   in  t he   p r e s s   b e l t   a l s o   e n t a i l s   a  r i s k   f o r   b e n d i n g  

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

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

U  S  P a t e n t   S p e c i f i c a t i o n   No  3  808  096  d e s c r i b e s   a n  

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

a  p r e s s   r o l l e r   and  an  e n d l e s s   b e l t .   The  e n d l e s s   b e l t  

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

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

w i t h i n   t h e   b e l t   f o r - r e t a i n i n g   i t   in  o p e r a t i v e   p o s i t i o n .  

The  p o s i t i o n   on  t h e   r o l l e r s   d e t e r m i n e s   t h e   l e n g t h   o f  

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

p l a c e m e n t   of  t h e   p r e s s   b e l t .   T h i s   e n t a i l s   a  g r e a t   i n -  

c o n v e n i e n c e   in  b e i n g   a b l e   to  r e g u l a t e   t h e   l e n g t h   of  t h e  

p r e s s   n i p .   S i n c e   t h e   p r e s s   n i p   is   of  g r e a t   l e n g t h ,   t h e r e  

i s   a  r i s k   f o r   p e r m a n e n t   c o m p r e s s i o n   of  t h e   p a p e r   w e b ,  

w h e r e b y   t h i s   o b t a i n s   a  r e s u l t a n t   p o o r   b u l k .   When  t h e   p r e s s  

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

mus t   be  r a i s e d   f o r   o b t a i n i n g   t he   same  d e w a t e r i n g   c a p a c i t y ,  

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

t h e   p r e s s   f e l t .  

U  S  P a t e n t   S p e c i f i c a t i o n   No  3  293  121  d e s c r i b e s   a n  

a r r a n g e m e n t   w i t h   a  d e f o r m a b l e   r o l l e r - l i k e   body  p o s i t i o n e d  

b e t w e e n   two  r o l l e r s .   The  d e f o r m a b l e   r o l l e r - l i k e   body  p r o -  

v i d e s   t o g e t h e r   w i t h   one  of  t h e   r o l l e r s   an  e x t e n d e d   p r e s s  

n i p   c o n t r o l l i n g  i n   l e n g t h   and  p r e s s u r e .   The  r o l l e r - l i k e  



body  has   to   be  j o u r n a l l e d   in  t h e   f r a m e   of  t h e   m a c h i n e   i n  

o r d e r   to   be  p o s i t i o n e d   and  t h e   m o m e n t s   p r o v i d e d   d u r i n g  

t h e   o p e r a t i o n   of  t h e   r o l l e r - l i k e   body  has   to   be  t r a n s f e r e d  

f rom  t h e   e n v e l o p e   s u r f a c e   of  t h e   body   to  t h e   s h a f t   o f  

t h e   b o d y .   B e c a u s e   of  t h e   d e f o r m a b l e   n a t u r e   of  t h e   r o l l e r -  

l i k e   body   t h e   o n l y   p o s s i b l e   c o n n e c t i o n   b e t w e e n   t h e   e n v e -  

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

has   to   be  f l e x i b l e   in  o r d e r   t h a t   t h e i r   form  has   to   f o l l o w  

t h e   f o rm  of  t h e   r o l l e r - l i k e   b o d y .   T h i s   i s   one  of  t h e   m a i n  

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

t i o n e d   p a t e n t .  

TECHNICAL  PROBLEM 

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

in  p r i o r   a r t   m e t h o d s   and  a r r a n g e m e n t s   f o r   r e a l i z i n g   a n  

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

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

w i t h o u t   any  r e s u l t a n t   d e t e r r i o r i a t i o n   of  i t s   q u a l i t y .  

P a r t i c u l a l y   i t   i s   d e s i r a b l e   to  c a n c e l   t h e   use   o f  

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

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

p r o b l e m s   and  p r o b l e m s   w i t h   t h e   s t i f t n e s s   of  t h e   r o l l e r s  

c a r r y i n g   t h e   band   in  o p e r a t i o n .  

F u r t h e r m o r e ,   i t   i s   d e s i r a b l e   to   u se   a  d e f o r m a b l e  

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

w i t h   t h e   t r a n f e r i n g   of  d r i v i n g   moment   f rom  t h e   e n v e n l o p e  

s u r f a c e   to   a  j o u r n a l l e d   s h a f t .  

SOLUTION 

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

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

t h e   a p p a r a t u s   d i s c o s e d   by  way  of  i n t r o d u c t i o n   i s   c h a r a c t e -  

r i z e d   in   t h a t   s a i d   r o l l e r - f o r m e d   body  b e i n g   a  c e n t r a l  

r o l l e r   in  c o o p e r a t i o n   w i t h   a t   l e a s t   t h r e e   s a t e l i t e   r o l l e r s .  

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

r o l l e r  i n   a  b a l a n c e d   c o n d i t i o n ,   i.n  t h a t   s a i d   p r e s s   n i p  

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

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

the  p r e s s u r e   b e t w e e n   s a i d   s a t e l i t e   r o l l e r   and  s a i d   r o l l e r -  



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

ly  of  t h e   l e n g t h   of  t h e   p r e s s   n i p ,   p r o v i d e d   by  the   d e f o r -  

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

f o r m e d   b o d y .  

ADVANTAGES 

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

t h e   r o l l e r - l i k e   body  n e e d s   no  p i v o t   r o l l e r s   w h i c h ,   as  a  

r e s u l t   of  b e n d i n g ,   may  g i v e   r i s e   to   u n e v e n   c o m p r e s s i o n  

p r e s s u r e .  

A c c o r d i n g   to  t h e   p r e s e n t   i n v e n t i o n ,   t h e   r o l l e r -  

l i k e   body   is   c o n s t r u c t e d   s u c h   t h a t   an  i n c r e a s e   in  p r e s s u r e  

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

c h a n g e   of  t he   s i z e   of  t h e   p r e s s   n i p .   C o m p l e t e l y   i n d e p e n d e n t l y  

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

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

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

p e r m i t s   t h a t   t h e   r o l l e r - l i k e   body  n e e d   n o t   be  f i x e d l y   d i s -  

p o s e d   b e t w e e n   t he   p r e s s   r o l l e r s ,   by  w h i c h   i s   m e a n t   f i x e d l y  

j o u r n a l l e d .   M e r e l y   s i d e   b l o c k s   need   be  d i s p o s e d  a t   t h e  

e n d s   of  the   r o l l e r - l i k e   body  in  o r d e r   to   p r e v e n t   i t   f r o m  

" w a n d e r i n g "   in  an  a x i a l   d i r e c t i o n .  

Wi th   s e v e r a l   p r e s s   r o l l e r s   and  one  r o l l e r - l i k e  

b o d y ,   t h e   p r e s s   n i p   may  o p t i o n a l l y   be  d i v i d e d   up  i n t o  

s e v e r a l   s m a l l   p r e s s   z o n e s   or  one  s i n g l e   l o n g   p r e s s   z o n e .  

The  d i f f e r e n t   p r e s s   z o n e s   may  be  i n d i v i d u a l l y   f e l t e d ,   t h a t  

i s   to   say  d i f f e r e n t   f e l t s   run  t h r o u g h   t h e   d i f f e r e n t   z o n e s ,  

w h e r e b y   t h e   d e w a t e r i n g   c a p a c i t y   i s   i n c r e a s e d .  

The  a r r a n g e m e n t   a c c o r d i n g   to  t he   p r e s e n t   i n v e n t i o n  

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

p l a c e s   low  r e q u i r e m e n t s   on  s p a c e .  

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

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

and  c o m p r e s s i o n   p r e s s u r e .   By  means   of  e x t r a   s u p p o r t   r o l l e r s  

on  t h e   r o l l e r - l i k e   b o d y ,   t h e   l e n g t h   and  p r e s s u r e   in  t h e  

d i f f e r e n t   p r e s s   n i p s  m a y   be  r c g u l a t c d   s e p a r a t e l y .   T h i s   can .  

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

p r e s s u r e   in  t he   f i r s t   p r e s s   n i p .  



In  t h a t   t h e   r o l l e r - l i k e   body  i s   d e f o r m a b l e ,   t h e   r i s k  

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

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

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

of  t h e   r o l l e r - l i k e   b o d y .   The  p r e s s   n i p   may  a l s o   be  c o n s i d e r e d  

as  f l e x i b l e   to   a  c e r t a i n   d e g r e e ,   w h e r e b y   t h e   f e l t   i s   n o t  

b r o k e n   up  by  p u l p   w a s t e   w h i c h ,   in  c o n v e n t i o n a l   a p p a r a t u s e s ,  

o f t e n   p e n e t r a t e   i n t o   t h e   f e l t .  

The  r o l l e r - l i k e   body   a c c o r d i n g   to   t h e   i n v e n t i o n   may  

be  d i v i d e d   i n t o   d i f f e r e n t   c o m p a r t m e n t s   and  t h e s e   may  c o n -  

t a i n   d i f f e r e n t   m e d i a .   The  d i v i s i o n   of  t h e   i n t e r i o r   of  t h e  

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

ce s   of   s m a l l   v o l u m e ,   w h e r e b y   t h e   r i s k s   in  p o s s i b l e   l e a k a g e  

a r e   to   a  g r e a t   e x t e n t   o b v i a t e d .  

DESCRIPTION  OF  THE  ACCOMPANYING  DRAWINGS 

F i g   1  s c h e m a t i c a l l y   shows  a  s i d e   e l e v a t i o n   of  a n  

e m b o d i m e n t   of  an  a p p a r a t u s   a c c o r d i n g   to   t h e   p r e s e n t   i n v e n -  

t i o n .   F i g   2  s c h e m a t i c a l l y   shows  a  s i d e   e l e v a t i o n   of  a  

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

p r e s e n t   i n v e n t i o n .   F i g   3  s h o w s ,   on  a  l a r g e r   s c a l e ,   a  

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

p r e s e n t   i n v e n t i o n   shown  in  f i g   1.  F i g  4   s h o w s ,   on  a  l a r g e r  

s c a l e ,   a  s c h e m a t i c   s i d e   e l e v a t i o n   of  y e t   a n o t h e r   e m b o d i -  

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

F i g   5  s h o w s ,   on  a  l a r g e r   s c a l e ,   a  s c h e m a t i c   s i d e   e l e v a t i o n  

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

to   t h e   p r e s e n t   i n v e n t i o n .   F i g   6  s h o w s ,   on  a  l a r g e r   s c a l e ,  

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

a p p a r a t u s   a c c o r d i n g   to   t h e   p r e s e n t   i n v e n t i o n .   F i g   7  s h o w s ,  

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

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

i n v e n t i o n .  

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

p r e s e n t   i n v e n t i o n   shown  in   f i g   1  f o r m s   a  p r e s s   s e c t i o n   i n  

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

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

On  a  f o r m i n g   f a b r i c   2 ,  w h i c h   comes   f rom  t h e   f o r m i n g  

s e c t i o n ,   a  f i b r e  w e b   1  i s   f o r m e d .  T h e   c o n t i n u o u s   f i b r e  



web  i s   r e m o v e d   f rom  t h e   f a b r i c   2  bv  means   of  a  p i c k - u p  

r o l l e r   3.  The  f i b r e   web  1  r u n s   a r o u n d   t h e   r o l l e r   3  i n t o   a  

f i r s t   p r e s s   n i p   4  b e t w e e n   t h e   p r e s s   r o l l e r   3  and  a  r o l l e r -  

l i k e   b o d y   5.  By  means   of  f u r t h e r   p r e s s   r o l l e r s   8  and  9 ,  

f u r t h e r p r e s s   n i p s   6  and  7  a r e   a r r a n g e d   a g a i n s t   t h e   r o l l e r -  

l i k e   b o d y   5.  The  f i b r e   web  1  p a s s e s   t h e   p r e s s   n i p s   4,  6 

and  7  and  l e a v e s   t h e   p r e s s   s e c t i o n   by  t h e   i n t e r m e d i a r y  

of   a  r e m o v a l   r o l l e r   10  and  i s   f e d   f r o m   t h e   p r e s s   s e c t i o n  

to   a  d r y i n g   s e c t i o n ,   of  w h i c h   b u t   a  p a r t   i s   s hown .   A p a r t  

f r o m   t h e   f i b r e   web  1,  a  p r e s s  f a b r i c   11  and  a  p r e s s   t i l t   12  p a s s  

t h r o u g h   t h e   f i r s t   p r e s s   n i p   4,  t h e s e   r u n n i n g   o v e r   r e t u r n  

r o l l e r s   13  and   14,  r e s p e c t e v e l y .   At  t h e   p r e s s   f e l t   1 2 ,  

two  s u c t i o n   b o x e s   15  a r e   p r o v i d e d   f o r   d e w a t e r i n g   t h e  

f e l t .   The  p r e s s   f a b r i c  1 1   i s   i n c o m p r e s s i b l e   a n d ,   t h e r e b y ,  

t h e   f i r s t   p r e s s   n i p   4  may  be  c o n s i d e r e d   as  f o r m i n g   a  s o -  

c a l l e d   f a b r i c   p r e s s .   The  f i b r e   web  1  p a s s e s   t h r o u g h   t h e  

two  o t h e r p r e s s   n i p s   6  and  7  t o g e t h e r   w i t h   p r e s s   f e l t s   16 

and   17,  r e s p e c t i v e l y   w h i c h   a r e   d i s p o s e d   on  r e t u r n   r o l l e r s  

14  and  a t   w h i c h   a r e   p r o v i d e d   s u c t i o n   b o x e s   1 5 .  

In  f i g   2  is   shown  a n  e m b o d i m e n t   of  t h e   p r e s e n t  

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

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

p r e s e n t   i n v e n t i o n ,   b e e n   r e p l a c e d   by  a  r o l l e r - l i k e   b o d y  

18  w h i c h   i s   s u p p o r t e d   by  two  s u p p o r t   r o l l e r s   19  and  a n  

u p p e r   p r e s s   r o l l e r   20.   The  f i b r e   web  1  p a s s e s   t h r o u g h   t h e  

t h u s   f o r m e d   p r e s s   n i p   22  t o g e t h e r   w i t h   a  p r e s s   f e l t   21 

w h i c h   r u n s   o v e r   r e t u r n   r o l l e r s   1 4 .  

In  f i g   3  i s   shown  t h e   e m b o d i m e n t   a c c o r d i n g   to   t h e  

p r e s e n t   i n v e n t i o n   shown  in  a  p r e s s   s e c t i o n   in  f i g   1 ,  

on  a  l a r g e r   s c a l e .  

In  f i g   4  is   shown  a  s i m i a l a r   e m b o d i m e n t   to   t h a t   o f  

f i g   3  b u t   w i t h   a  f u r t h e r   s m a l l   p r e s s   r o l l e r   23  f o r   f o r m i n g  

a  f u r t h e r   s m a l l   p r e s s   n i p   24  a g a i n s t   t h e   r o l l e r - l i k e  

b o d y   5.  The  p r e s s   n i p   24  f o r m s   a  s o - c a l l e d   p r e p r e s s   n i p .  

I t   i s ,   n a t u r a l l y ,   n o t   n e c e s s a r y   t h a t   a l l   of  t h e   c o n -  

t a c t   z o n e s   b e t w e e n   t h e   r o l l e r - l i k e   body  5  and  t h e   c i r c u m -  

j a c e n t  r o l l e r s   c o n s t i t a t e   p r e s s   n i p s ;   one  or  more  of  t h e  

c o n t a c t   z o n e s   may  i n s t e a d   c o n s t i t u t e   s u p p o r t   z o n e s .   T h e  

p r e s s u r e   r o l l e r s   3,  8,  9  may  h a v e   d i f f e r e n t   d i a m e t e r s   a n d  



be  p o s i t i o n e d   w i t h   d i f f e r e n t   a n g u l a r   s p a c i n g .   The  p r e s s u r e  
i n s i d e   t h e   r o l l e r - l i k e   body   5,  t h e   a n g u l a r   s p a c i n g   o f  

t h e   p r e s s u r e   r o l l e r s   and  t h e   d i s t a n c e   b e t w e e n   t h e   p r e s s u r e  
r o l l e r s   a r e   a d j u s t a b l e   d u r i n g   o p e r a t i o n   in  o r d e r   to   c o n t -  

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

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

p r e s s   n i p s   can  b u t   do  n o t   h a v e   to   be  i n d i v i d u a l l y   f e l t e d .  

One  and  t h e   same  f e l t   may  p a s s   t h r o u g h   s e v e r a l   p r e s s   n i p s .  
F u r t h e r m o r e ,   s e v e r a l   f e l t s   may  be  d i s p o s e d   in  one  or  m o r e  
of  t h e   p r e s s   n i p s ,   t h e   p a p e r   web  p a s s i n g   t h r o u g h   t h e   p r e s s  
n i p   l o c a t e d   b e t w e e n ,   f o r   e x a m p l e ,   two  f e l t s .  

In  f i g   5  i s   shown  a  p a r t   of  an  e m b o d i m e n t   of  a n  

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

to  w i c h   a  f i b r e   web  1  r u n s   t h r o u g h   a  p r e s s   n i p   25  b e t w e e n  

two  p r e s s   f e l t s   26  and  27.  The  p r e s s   n i p   25  i s   f o r m e d  

b e t w e e n   a  r o l l e r - l i k e   body   5  and  t h r e e   p r e s s   r o l l e r s   3,  8 

and  9 .  

In  f i g   6  i s   shown  an  a r r a n g e m e n t   of  an  a p p a r a t u s  

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

is   of  p r i n c i p a l l y   t h e   same  t y p e   as  t h e   a r r a n g e m e n t   s h o w n  

in  f i g   3  w i t h   t h e   o n l y   e x e p t i o n   t h a t   t h e   a n g u l a r   s p a c i n g  

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

b e t w e e n   t h e   r o l l e r s   3  and  8  i s   l e s s , ' w h i l e   t h e   a n g u l a r  

s p a c i n g   b e t w e e n   t h e   r o l l e r s   3  and  9  i s   l a r g e r   and  l a r g e s t  

b e t w e e n   t h e   r o l l e r s   8  and  9 .  

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

of  t h r e e   p r e s s   r o l l e r s   or  s a t e l i t e   r o l l e r s .   In  f i g   7  i s  

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

r o l l e r - f o r m e d   body   28  and  f o r   s a t e l i t e   r o l l e r s   29,  30,  3 1 ,  

32.  T h e r e   a r e   p r e s s   n i p s   33,  34  b e t w e e n   t h e   c e n t r a l   r o l l e r  

28  and  t h e   s a t e l i t e   r o l l e r s   29,  30  and  i t   i s   p o s s i b l e   t o  

a r r a n g e   p r e s s   n i p s   b e t w e e n   t h e   c e n t r a l   r o l l e r   28  and  t h e  

o t h e r   s a t e l i t e   r o l l e r s   31,  3 2 .  

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

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



t h a n   d e w a t e r i n g .   For   e x a m p l e ,   t h e   a p p a r a t u s   may  be  u s e d  

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

f e l t s   in  t h e   s y s t e m .  

I t   s h o u l d   f u r t h e r   be  p o i n t e d   ou t   t h a t   i t   is   d e s i r a b l e  

t h a t   t h e   r o l l e r - l i k e   body  5  be  of  a  c o n s t r u c t i o n   w h i c h  

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

p r e s s u r e   i n c r e a s e   w i t h i n   t he   r o l l e r - l i k e   body  5  s h o u l d  

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

t h e   r o l l e r - l i k e   b o d y ,   b u t   s h o u l d   m e r e l y   g i v e   r i s e   to  a n  

i n c r e a s e d   s p e c i f i c   p r e s s u r e   in  t h e   d i f f e r e n t   p r e s s   n i p s .  
O b v i o u s l y   t h e   r o l l e r - l i k e   body   5  may  be  c a l l e d   a  

c e n t r a l   r o l l e r   and  t h e   p r e s s u r e   r o l l e r s   3,  8,  9  may  b e  

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

d e s c r i b e d   and  s h o w n .  



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

a  m o i s t   and  w a t e r y   m a t e r i a l   web,   p r i m a r i l y   a  f i b r e   web  

in  a  m a c h i n e   f o r   t h e   m a n u f a c t u r e   of  p a p e r ,   by  means   o f  

one  or  more  p r e s s   n i p s ,   e a c h   b e i n g   p r o v i d e d   b e t w e e n   a  

p r e s s   r o l l e r   and  a  r o l l e r - f o r m e d   b o d y ,   w h i c h   a t   l e a s t  

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

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

in  t h a t   s a i d   r o l l e r - f o r m e d   body   b e i n g   a  c e n t r a l   r o l l e r  

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

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

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

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

r o l l e r s   and  s a i d   r o l l e r - f o r m e d   c e n t r a l   r o l l e r   and  i n  

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

r o l l e r - f o r m e d   c e n t r a l   r o l l e r   b e i n g   c o n t r o l l i n g   a l m o s t  

i n d e p e n d e n t l y   of  t h e   l e n g t h   of  t h e   p r e s s   n i p ,   p r o v i d e d   b y '  

t he   d e f o r m a t i o n ,   by  a  c h a n g e   of  t h e   p r e s s u r e   i n s i d e  

s a i d   r o l l e r - f e r m e d   b o d y .  

2.  A p p a r a t u s   a c c o r d i n g   to   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 h e   p r e s s   r o l l e r s   a r e   of  d i f f e r e n t  

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

d i f f e r e n t   l e n g t h s .  

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

i s   l o c a t e d   o n ,  a g a i n s t   or  b e t w e e n   a  p r e s s   w i r e   a n d / o r  

a  p r e s s   f e l t   in  a t   l e a s t   o n e - p r e s s   n i p .  

4.  A p p a r a t u s   a c c o r d i n g   to   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 h e   r o l l e r - f o r m e d   body  is   d i s p o s e d  

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

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

w a n d e r i n g   of  t h e   r o l l e r - l i k e   body   in  an  a x i a l   d i r e c t i o n . .  
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