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©  Paper-making  machine  fabric. 

A  paper-making  machine  fabric  used  at  the  "wet  end"  of 
the  machine  is  woven  in  a  five  shed  pattern  repeated  over 
five  wefts,  the  top  face  of  the  fabric  comprising  single  weft 
knuckles  and  single  and  double  warp  knuckles  and  the 
bottom  face  of  the  fabric  comprising  single  warp  knuckles 
and  single  and  double  weft  knuckles.  The  fabric  may  be 
made  of  a  synthetic  material,  e.g.  a  polyester,  which  is 
stretched  in  the  warp-wise  direction  while  being  heated  so  as 
to  increase  the  crimping  in  the  wefts  and  reduce  the  crimping 
in  the  warps. 



T h i s   i n v e n t i o n   r e l a t e s   to   i m p r o v e m e n t s   in   p a p e r - m a k i n g  

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

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

a t   t h e   "wet   end"   of  a  p a p e r - m a k i n g   m a c h i n e .  

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

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

a s s o c i a t e d   w i t h   two  f a c t o r s ,   one  b e i n g   w i r e   m a r k i n g   a n d  

t h e   o t h e r   b e i n g   a  c o n d i t i o n   known  as  " l i n t i n g "   or  " f l u f f i n g " .  

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

w i r e   (or   f a b r i c )   make  i n   t h e   s h e e t   of  p a p e r   and  l i n t i n g  

i s   t h e   c o n d i t i o n   w h e r e   f i b r e s   on  t h e   w i r e   s i d e   of  t h e  

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

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

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

w i t h   f a b r i c s   and  n o t   m e t a l   w i r e s   i s   due  t o   t h e   weave   c o n -  

s t r u c t i o n   on  t h e   t o p   s u r f a c e   of  t h e   w i r e .   In   a  3  s h e d  

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

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

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

. b r i d g e d   by  t h e   f i b r e s   i s   t h e   l e n g t h   of   one  h o l e .   I n  

a  s t a n d a r d   4  s h e d   or  5  s h e d   f a b r i c   t h e   t o p s i d e   c o n s i s t s   o f  

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

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

t h e   f i b r e s   can   f a l l .   The  l o n g e s t   d i s t a n c e   t o   be  b r i d g e d   i n  

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

two  w e f t s .   When  t h e   f o r m e d   s h e e t   of  p a p e r   i s   r e m o v e d   f r o m  

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

t h e   " v a l l e y s "   t h u s   c a u s i n g   them  t o   b e c o m e   l o o s e .   T h i s  

t h e o r y   of  f i b r e   b r i d g i n g   i s   e x p l a i n e d   i n   more   d e t a i l   in   t h e  

a r t i c l e   by  T  H e l l e ,   e n t i t l e d   "How  f o r m i n g   f a b r i c   d e s i g n  

a f f e c t s   d r a i n a g e   and  r e l e a s e " ,   in   t h e   t r a d e   j o u r n a l   PULP  & 



PAPER  CANADA,  Volume  79,  No.  1 1 / N o v e m b e r   1978  on  p p .  

T  3 2 9 - 3 3 3 .  

An  o b j e c t   of  t h i s   i n v e n t i o n   i s   t o   o b v i a t e   or  m i t i g a t e  

t h e s e   p r o b l e m s .  

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

m a k i n g   m a c h i n e   f a b r i c   woven   i n   a  f i v e - s h e d   p a t t e r n   r e p e a t e d  

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

w e f t   k n u c k l e s   and   s i n g l e   and   d o u b l e   warp   k n u c k l e s   and  t h e  

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

and  s i n g l e   and   d o u b l e   w e f t   k n u c k l e s .  

An  e x a m p l e   of  t h e   w e a v e   i s   shown  in   t h e   a c c o m p a n y i n g  

d r a w i n g ,   i n   w h i c h :  

F i g .   1  shows   warp   and  w e f t   k n u c k l e s   on  t h e   f a c e  o f   t h e  

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

s l u r r y ;   a n d  

F i g .   2  i s   a  c r o s s - s e c t i o n   t h r o u g h   t h e   f a b r i c .  

The  f a b r i c   may  be  made  of   a  s y n t h e t i c   m a t e r i a l ,   e . g .  

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

f a b r i c   i n   t h e   w a r p - w i s e   or  m a c h i n e   d i r e c t i o n   t h e   f a b r i c   i s  

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

r e s u l t a n t   f a b r i c   has   more  c r i m p i n g   i n   t h e   w e f t s   1  and  l e s s  

c r i m p i n g   i n   t h e   w a r p s   2.  The  f a c e   of  t h e   f a b r i c   on  w h i c h  

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

s i n g l e   w e f t   k n u c k l e s   and  s i n g l e   and  d o u b l e   wa rp   k n u c k l e s  

in   a  b r o k e n   t w i l l   p a t t e r n .   The  w e f t   and  Warp  k n u c k l e s   a r e  

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

to   t h e   p a p e r   p r o d u c e d .   F u r t h e r m o r e ,   t h e   l o n g e s t   v a l l e y s  

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

t h e   d i a m e t e r   of   one  w e f t .   T h i s   h a s   t h e   a d v a n t a g e   of   m i n i m a l  

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

when  t h e   f o r m e d   p a p e r   i s   r e m o v e d   f r o m   t h e   f a b r i c .  

On  t h e   o t h e r   h a n d ,   t h e   o p p o s i t e   f a c e   of  t h e   f a b r i c  

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

d o u b l e   w e f t   k n u c k l e s   w h i c h   w i l l   t a k e   t h e   wear   i n   u s e .  



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

q u a l i t y   w r i t i n g   and  p r i n t i n g   p a p e r s   c o n s i s t s   o f : -  

30  w a r p s / c m  

22  w e f t s / c m  

0 . 2 0   w a r p   d i a .   mm 

0 . 2 0   w e f t   d i a . . m m .  

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

u n b l e a c h e d   k r a f t   p a p e r s   o f : -  

23  w a r p s / c m  

18  w e f t s / c m  

0 . 2 5   w a r p   d i a .   mm 

0 . 3 0   w e f t   d i a .   mm. 



1.  A  p a p e r   m a k i n g   m a c h i n e   f a b r i c   woven   in   a  f i v e - s h e d  

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

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

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

s i n g l e   warp   k n u c k l e s  a n d   s i n g l e   and   d o u b l e   w e f t   k n u c k l e s .  

2.  A  p a p e r - m a k i n g   m a c h i n e   f a b r i c   a c c o r d i n g   to   c l a i m   1 ,  

w h e r e i n   t h e   f a b r i c   i s   made  of  a  s y n t h e t i c   m a t e r i a l   and  i s  

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

so  as  to   i n c r e a s e   t h e   c r i m p i n g   in   t h e   w e f t s   a n d  r e d u c e   t h e  

c r i m p i n g   in   t h e   w a r p s .  

3.  A  p a p e r - m a k i n g   m a c h i n e   f a b r i c   a c c o r d i n g  t o   c l a i m   2 ,  

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