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©  Process  for  drying  and  consolidating  a  paper  making  web. 
@  a  process  for  drying  and  consolidating  a  paper  making 
web  so  as  to  enhance  translucency  in  the  resulting  paper. 

It  is  known  to  provide  integral  patterning  by  means  of  a 
dandy  roll  or  by  press  marking  or  by  embossing,  but  none  of 
these  known  methods  achieve  controlled  enhancement  of 
translucency  or  tensile  strength  of  paper. 

The  invention  provides  a  process  for  producing  paper 
having  at  least  portions  with  enhanced  translucency  in  which 
a  paper  making  web  formed  at  least  in  part  of  cellulosic 
fibres  and  having  a  water  content  of  at  least  20%  is 
simultaneously  supported  and  constrained  against  shrink- 
age  without  preventing  the  release  of  water  or  water  vapour 
therefrom,  maintained  at  a  temperature  sufficient  to  dry  the 
web  without  causing  thermal  degradation  as  it  dries,  and 
subjected  across  at  least  portions  thereof  to  a  pressure 
sufficient  to  produce  enhanced  translucency  and  tensile 
strength  in  the  corresponding  portions  of  the  dried  paper.  If 
the  portions  of  enhanced  translucency  are  interconnected  to 
form  a  network  this  will  confer  enhanced  tensile  strength  on 
the  structure  of  the  paper. 
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T h i s   i n v e n t i o n   r e l a t e s   to  a  p r o c e s s   f o r   d r y i n g   a n d  

c o n s o l i d a t i n g   a  p a p e r   m a k i n g   web  so  as  to   e n h a n c e   t r a n s l u c e n c y  

in  t h e   r e s u l t i n g   p a p e r .   The  p r o c e s s   may  be  a p p l i e d   to   t h e  

w h o l e   p a p e r   web  or   in  s e l e c t e d   z o n e s   so  as  to   i n t e g r a l l y  

p a t t e r n   t h e   web.   I f   a p p l i e d   to   t h e   w h o l e   web  or  to   a n  

i n t e r c o n n e c t e d   n e t w o r k   of  z o n e s   a c r o s s   t h e   web,   t h e   p r o c e s s  

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

In  t h i s   s p e c i f i c a t i o n ,   " i n t e g r a l   p a t t e r n i n g "   r e f e r s   t o  

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

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

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

i m p r e g n a t i o n   o r   c o a t i n g   a f t e r   t h e   p a p e r   has   been   f i n a l l y  

f o r m e d .  

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

upon   t h e   s u r f a c e   a r e a   of  t h e   f i b r e   to   a i r   i n t e r f a c e s   w i t h i n  

t h e   s h e e t .   I f   t h e   s u r f a c e   a r e a   i s   h i g h ,   a  s u b s t a n t i a l  

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

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

w i l l   be  h i g h .  

In  p a p e r s   in   w h i c h   e n h a n c e d   t r a n s l u c e n c y   i s   r e q u i r e d ,   t h i s  

i s   n o r m a l l y   a c h i e v e d   by  t h e   u se   of   h i g h l y   wet   b e a t e n   f i b r e s  

in  t h e   m a n u f a c t u r e   of   t h e   p a p e r .   S u c h   t r e a t m e n t   i n c r e a s e s  

b o t h   t h e   s u p p l e n e s s   and  t he   f i b r i l l a t i o n   of  t h e   f i b r e s   i n  

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

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

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

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

t he   t r a n s l u c e n c y   and  t h e   t e n s i l e   s t r e n g t h   a r e   i n c r e a s e d .  

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

g l a s s i n e   and  t r a c i n g   p a p e r s .  

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

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



c o s t   of   t h e s e   p a p e r s .   In  a d d i t i o n ,   t h e   p a p e r   m a k i n g  

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

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

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

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

m a r k i n g   w h i c h   i s   e f f e c t e d   as  t h e   p a p e r   s h e e t   i s   b e i n g  

f o r m e d   by  d r a i n a g e   on  t h e   w i r e   s e c t i o n   of  t h e   F o u r d r i n i e r  

p a p e r   m a c h i n e .   T o w a r d s   t h e   end  of  t h e   w i r e   s e c t i o n ,   a  

" d a n d y "   r o l l   h a v i n g   an  open   s u r f a c e   f r a m e w o r k   i s   l o c a t e d   s o  

as  to   r o t a t e   in  l i g h t   c o n t a c t   w i t h   t h e   web .   T h i s   a s s i s t s  

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

n e s s   of  f i b r e   d i s t r i b u t i o n   a c r o s s   t h e   web.   I f   i t   i s  

d e s i r e d   to   fo rm  a  w a t e r m a r k ,   t h e   dandy   r o l l   a l s o   c a r r i e s  

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

w h i c h   s t a n d   p r o u d   of  or  a r e   r e c e s s e d   f rom  t h e   s u r f a c e   o f  

t h e   r o l l .   The  web  i s   t h u s   s u b j e c t e d   to  a  g r e a t e r   o r  

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

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

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

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

v a r i a t i o n   in  d e n s i t y   o c c u r s .   In  c o n s e q u e n c e ,   v a r i a t i o n s  

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

p a p e r ,   r e s u l t i n g   in   t h e   w a t e r m a r k  e f f e c t .  

A n o t h e r   fo rm  of  i n t e g r a l   p a t t e r n i n g   i s   t h a t   known  as  p r e s s -  

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

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

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

t h e   web  has   been   l i f t e d   f r o m   t h e   F o u r d r i n i e r   w i r e .   T h i s  

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

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

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

i s   v i s u a l l y   s i m i l a r   to   t h a t   of  a  w a t e r m a r k .  

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

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



which  mus t   o n l y   be  p e r c e i v a b l e   as  o u t l i n e s   in  t r a n s m i t t e d  

l i g h t .   They   a r e   i n v a r i a b l y   a p p l i e d   in  t h e   p r o d u c t i o n   o f  

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

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

i s   not   to   be  r e n d e r e d   v a l u e l e s s   f o r   i t s   i n t e n d e d   p u r p o s e .  

G r e a t   c a r e   i s   t h e r e f o r e   t a k e n   to   a v o i d   t h e   p r o d u c t i o n   o f  

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

s u c h   m a r k s .  

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

i n t e g r a l   p a t t e r n i n g   and  can  t a k e   two  f o r m s .   In  t h e   f i r s t ,  

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

e m b o s s i n g   r o l l s .   In  t h e   s e c o n d   v a r i a n t ,   and   u s i n g   a  w e b  

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

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

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

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

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

to  t he   e m b o s s i n g   p r o f i l e s ,   bu t   t h e   r e s u l t i n g   e m b o s s e d   s h e e t  

has   m i n i m a l   v a r i a t i o n s   in  d e n s i t y   and  g r a m m a g e .   E m b o s s i n g  

may  be  c a r r i e d   o u t   f o r   d e c o r a t i v e   p u r p o s e s   or   to   s u i t   t h e  

p a p e r   f o r   some  f u r t h e r   i n t e n d e d   p u r p o s e .   F o r   e x a m p l e ,   i t  

may  be  f o r m e d   i n t o   an  o i l   f i l t e r   in  w h i c h   t h e   e m b o s s e d  

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

f i l t e r .  

However   n o n e   of   t h e   t h r e e   known  m e t h o d s   of   i n t e g r a l  

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

l u c e n c y   or   t e n s i l e   s t r e n g t h   of  t h e   p a p e r .  

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

in  p a r t   of  c e l l u l o s i c   f i b r e s   and  u t i l i z e s   c e r t a i n  

c h a r a c t e r i s t i c s   of   t h e s e   f i b r e s   in  t h e   p r o c e s s   of   t h e  

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

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



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

r e g i o n   of   3 0 0 ° C .   But   a t   s u c h   a  t e m p e r a t u r e ,   and  i n d e e d  

at  any  t e m p e r a t u r e   in  e x c e s s   of  a b o u t   1 6 0  C ,   t h e   f i b r e  

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

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

e x c e s s   of  a b o u t   20%,  p l a s t i c   f l o w   w i l l   o c c u r   in  t h e  

c e l l u l o s e   and  h e m i - c e l l u l o s e   a t   t e m p e r a t u r e s   b e l o w   1 6 0 ° C ,  

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

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

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

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

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

20%,  i s   s i m u l t a n e o u s l y   s u p p o r t e d   and  c o n s t r a i n e d   a g a i n s t  

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

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

to   dry  t h e   web  w i t h o u t   c a u s i n g   t h e r m a l   d e g r a d a t i o n   as  i t  

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

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

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

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

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

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

The  d r y i n g   t e m p e r a t u r e   w i l l   p r e f e r a b l y   be  k e p t   a t   a  l e v e l  

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

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

i s   l i k e l y   to   be  a t   l e a s t   80°C  in  o r d e r   to   a c h i e v e   a n  

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

t e m p e r a t u r e   can  v a r y   w i t h   t he   p a r t i c u l a r   c e l l u l o s i c   f i b r e s  

u s e d ,   i t   i s   p r e f e r a b l y   k e p t   b e l o w   a b o u t   160oC  to   a v o i d  

t h e r m a l   d e g r a d a t i o n   of  t h e   web.  In  o r d e r   t o   a c h i e v e   a  

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

t e n s i l e   s t r e n g t h ,   a  p r e s s u r e   of  4 , 0 0 0   k i l o   P a s c a l s   i s  

p r e f e r a b l y   u s e d   f o r   p a p e r s   f o r m e d   f rom  100%  c e l l u l o s i c  

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

l o w e r   p r e s s u r e s   may  be  u s e d .  



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

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

h e r e o f   h a v e   e n h a n c e d   t r a n s l u c e n c y .  

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

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

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

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

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

n e t w o r k ,   w h i c h ,   by  v i r t u e   of  t h e   c o m p a c t i o n ,   c o n f e r s   g r e a t e r  

t e n s i l e   s t r e n g t h   on  t he   p a p e r   as  a  w h o l e .   By  s e l e c t i n g  

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

p e r m e a b l e   to   g a s e s   or   l i q u i d s .   Such  p a p e r   i s   c a p a b l e   o f  

f u n c t i o n i n g   as   a  f i l t e r   med ium  and  has   a  g r e a t e r   s t r e n g t h  

than  a  h o m o g e n e o u s   f i l t e r   p a p e r   f o r m e d   f rom  t h e   same  f u r n i s h  

w i t h o u t   c o m p a c t i o n .  

The  i n v e n t i o n   w i l l   now  be  f u r t h e r   d e s c r i b e d   w i t h   r e f e r e n c e  

to   t he   a c c o m p a n y i n g   d r a w i n g s ,   in  w h i c h ,  

F i g u r e   1  i s   a  s e c t i o n a l   s i d e   e l e v a t i o n   of  a  f i r s t   p a p e r  

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

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

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

F i g u r e   3  i s   a  p l a n   v i e w   of  p a r t   of  a  t r a n s p a r e n t i z e d   s h e e t  

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

F i g u r e   4  i s   a  s e c t i o n a l   d e t a i l   on  t h e   l i n e   I V  -   IV  of  F i g u r e   3 ,  

F i g u r e   5  i s   a  p l a n   v i e w   of  p a r t   of  a  f i r s t   i n t e g r a l l y  

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

F i g u r e   6  i s   a  s e c t i o n a l   d e t a i l   on  the   l i n e   V I  -   VI  of  F i g u r e   5 ,  

F i g u r e  7   i s   a  p l a n   v i ew   of  p a r t   of  a  s e c o n d   i n t e g r a l l y  



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

F i g u r e   8  i s   a  s e c t i o n a l   d e t a i l   on  t h e   l i n e   V I I I  -   V I I I   o f  

F i g u r e   7 ,  

F i g u r e   9  i s   a  p l a n   v i e w   of  p a r t   of  a  t h i r d   i n t e g r a l l y  

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

F i g u r e   10  i s   a  s e c t i o n a l   d e t a i l   on  t h e   l i n e   X  -   X  of  F i g u r e   9 .  

R e f e r r i n g   f i r s t   to   F i g u r e   1,  a  p a p e r   d r y i n g   a s s e m b l y   1  i s  

shown  h a v i n g   t h r e e   r o t a t a b l e   d r y i n g   d r u m s   2.  The  d rums   2  

may  be  h e a t e d   f o r   e x a m p l e ,   by  t h e   i n t r o d u c t i o n   i n t e r n a l l y   o f  

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

A  p e r m e a b l e   e n d l e s s   and  s u b s t a n t i a l l y   i n c o m p r e s s i b l e   b e l t   3  

is   g u i d e d   and  h e l d   in  c l o s e   c o n t a c t   w i t h   t h e   d r y i n g   d rums   2  

by  g u i d e   r o l l s   4.  The  r e t u r n   run   o f   t h e   b e l t   3  i s   d e t e r m i n e d  

by  r e t u r n   g u i d e   r o l l s   5  and  a  t e n s i o n i n g   d e v i c e   6  l o c a t e d  

above  the   d r y i n g   d r u m s   2 .  

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

b e l t  7   is   a l s o   g u i d e d   by  t h e   g u i d e   r o l l s   4  so  as  to   o v e r l i e  

t he   b e l t   3  as  i t   p a s s e s   a r o u n d   t h e   d r y i n g   d rums   2.  T h e  

r e t u r n   run  of  t h e   b e l t   7  i s   d e t e r m i n e d   by  r e t u r n   g u i d e   r o l l s   8  

and  a  t e n s i o n i n g   d e v i c e   9  l o c a t e d   b e l o w   t h e   d r y i n g   drums  2 .  

By  p r o v i d i n g   i n d e p e n d e n t  r e t u r n   r u n s  f o r   t h e   b e l t s   3  and  7 ,  

e n t r y   and  e x i t   p o i n t s   10  and  11  a r e   p r o v i d e d   f o r   a  p a p e r   w e b  

12  where   t h e   b e l t s   r e s p e c t i v e l y   m a r r y   and   s e p a r a t e ,  

For  e a c h   d r y i n g   drum  2,  a  p a i r   of  p r e s s u r e   r o l l s   13  a r e  

p r o v i d e d ,   so  as  to   n i p   t h e   b e l t s   3  and  7  ,   t o g e t h e r   w i t h   t h e  

p a p e r   web  12,  a g a i n s t   t h e   d rums  2 .  



In  u s e ,   t h e   p a p e r   web  12  i s   f e d   and  t r a p p e d   b e t w e e n   t h e   b e l t s  

3  a n d  7   a t   t h e   e n t r y   p o i n t   10  to   t h e   a s s e m b l y .   As  t h e  

d r y i n g   d rums   2  r o t a t e ,   t h e   p r e s s u r e   r o l l s   13  a r e   a d j u s t e d   t o  

a p p l y   a  n i p   p r e s s u r e   on  t h e   b e l t s   and  p a p e r   web  a g a i n s t   t h e  

d r y i n g   drums  2  of  at  l e a s t   4 , 0 0 0   k i l o   P a s c a l s . .   At  t h e   s a m e  

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

drums   2  a r e   c o n t r o l l e d   so  as  to   m a i n t a i n   a  t e m p e r a t u r e   i n  

t h e   p a p e r   web  12  of  l e s s   t h a n   a b o u t   1 6 0 ° C ,   b u t   s u f f i c i e n t  

t o   r e d u c e   t h e   m o i s t u r e   c o n t e n t   of  t h e   web  t o   t h e   d e s i r e d  

l e v e l   as  i t   l e a v e s   t h e   e x i t   p o i n t   1 1 .  

R e f e r r i n g   now  to   F i g u r e   2,  a  p a p e r   d r y i n g   a s s e m b l y   20  i s  

shown,  h a v i n g   a  s i n g l e   r o t a t a b l e   d r y i n g   drum  21  h a v i n g  

i i m e n s i o n s   of  t h e   o r d e r   of  t h o s e   of  an  MG  ( Y a n k e e )   c y l i n d e r  

of  an  MG  p a p e r   m a c h i n e .   The  d r y i n g   drum  20  may  be  h e a t e d  

by  t he   i n t r o d u c t i o n   i n t e r n a l l y   of  s a t u r a t e d   s t e a m ,   in  t h e  

manner   c o n v e n t i o n a l   w i t h   MG  c y l i n d e r s .  

A  p e r m e a b l e ,   e n d l e s s   and  s u b s t a n t i a l l y   i n c o m p r e s s i b l e   b e l t   2 2  

i s   g u i d e d   i n t o   and  o u t   of  e n g a g e m e n t   w i t h   t h e   d r y i n g  d r u m   2 1  

by  g u i d e   r o l l s   23.  The  r e t u r n   run  of  t h e   b e l t   23  i s  

d e t e r m i n e d   by  g u i d e   r o l l s   24  and  a  t e n s i o n i n g   d e v i c e   2 5 .  

A  p a p e r   web  26  to   be  d r i e d   i s   f e d   a l o n g   a  c o n v e y o r   e l e m e n t   2 7 ,  

w h i c h   may  be  t h e   f e l t   of   a  wet   p r e s s ,   and  t r a n s f e r r e d   a t   t h e  

p o i n t   28  to   t h e   b e l t   22 .   The  b e l t   22  t h e n   c a r r i e s   t h e  

p a p e r   web  26  i n t o   e n g a g e m e n t   w i t h   t h e   s u r f a c e   of  t h e   drum  2 2  

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

as  t h e y   p a s s   a r o u n d   t h e   s e c o n d   g u i d e   r o l l   23  a t   t h e   p o i n t   3 0 .  

A r o u n d   t h e   d r y i n g   drum  21,   a  n u m b e r   of  s a t e l l i t e   p r e s s   r o l l s  

29  a re   l o c a t e d   so  as  to   n i p   t h e   b e l t   22  and  t h e   p a p e r   web  2 6  

a g a i n s t   t h e   s u r f a c e   of   t h e   d r y i n g   drum  as  t h e   drum  r o t a t e s .  

The  p r e s s   r o l l s   29  m a i n t a i n   a  n i p   p r e s s u r e   e q u i v a l e n t   to   a t  

, l e a s t   4 , 0 0 0   k i l o   P a s c a l s   on  t h e   b e l t   22  and  p a p e r   web  26  a s  

t h e   drum  21  r o t a t e s .   At  t h e   same  t i m e ,   t h e   t e m p e r a t u r e   a n d  



s p e e d   of   r o t a t i o n   of  t h e   drum  21  a r e   c o n t r o l l e d   so  as  t o  

m a i n t a i n   a  t e m p e r a t u r e   in   t h e   p a p e r   web  26  of   l e s s   t h a n  

a b o u t   1 6 0 ° C ,   b u t  s u f f i c i e n t   to   r e d u c e   t h e   m o i s t u r e   c o n t e n t  

of  t h e   web  t o   t h e   d e s i r e d   l e v e l   as  i t   l e a v e s   t h e   a s s e m b l y  

at   t h e   p o i n t   3 0 .  

The  b e l t s   7  and  22  may  t y p i c a l l y   be  c o n s t r u c t e d   o f  

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

t h e n   s i n t e r e d   t o g e t h e r   or   f o r m e d   by  s i n t e r i n g   t o g e t h e r  

r a n d o m l y   l a i d   m e t a l   f i b r e s .   P r e f e r a b l y ,   t h e   b e l t s   a r e  

made  of  c o r r o s i o n   r e s i s t a n t   m a t e r i a l   s u c h   as   s t a i n l e s s   s t e e l  

b u t   s u i t a b l y   i n c o m p r e s s i b l e   p l a s t i c s   m a t e r i a l s   may  a l s o   b e  

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

in  c o p e n d i n g   a p p l i c a t i o n s   N o s .  

( W i g g i n s   T e a p e   C a s e   N o s .  
W.78 ,   W . 7 ;   and  W . 8 0 )  

In  t h e   a s s e m b l i e s   of  F i g u r e s   1  and  2,  i f   i t   i s   d e s i r e d   t o  

p r o d u c e   i n t e g r a l   p a t t e r n i n g   in  the   p a p e r   w e b s   12  or   2 6 ,  

t h e   b e l t   7  o r   22  i s   p r o v i d e d   w i t h   a p p r o p r i a t e   c o n f i g u r a t i o n s  

so  as  t o   e n h a n c e   t he   t r a n s p a r e n c y   i n  s e l e c t e d   z o n e s   of  t h e  

web  as  s h o w n   by  way  of   e x a m p l e   in  F i g u r e s   5  t o   10  w h i c h   a r e  

d e s c r i b e d   b e l o w .  

F i g u r e s   3  and  4  show  a  p a p e r   s h e e t   30  w h i c h   h a s   b e e n   e v e n l y  

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

so  as  to   r e d u c e   i t s   t h i c k n e s s   f rom  t h a t   s h o w n   by  a  b r o k e n  

l i n e   31  in   F i g u r e   4.  T h i s   r e s u l t s   in  a  s u b s t a n t i a l  

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

F i g u r e s   5  and   6  show  a  p a p e r   s h e e t   35  w h i c h   h a s   b e e n  

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

t h e   k i n d   s o l d   u n d e r   t h e   R e g i s t e r e d   T r a d e   M a r k   S c a p a l i n k .  

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

s p a c e d   l i n e a r   c o m p a c t i o n s   36  in  t h e   p a p e r   s h e e t   35  and  l e a v e  

t h e   r e s i d u a l   a r e a s   37  u n c o m p a c t e d .  



F i g u r e s  7   and  8  show  a  p a p e r   s h e e t   40  w h i c h   h a s   b e e n  

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

m e t a l l i c   s h e e t   h a v i n g   p r o n o u n c e d   " k n u c k l e s " .   T h i s   h a s  

bo th   c o m p a c t e d   and  p i e r c e d   t h e   s h e e t   at   t h e   p o s i t i o n   4 1  

s h o w n .  

F i g u r e s   9  and  10  show  a  p a p e r   s h e e t   50  w h i c h   h a s   b e e n  

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

l a r g e   p e r f o r a t i o n s   o f ,   f o r   e x a m p l e ,   10  mm  in  d i a m e t e r .  

The  p o r t i o n s   51  of  t h e   s h e e t   w h i c h   were   n o t   o v e r l a i d   by  t h e  

p e r f o r a t i o n s   a r e   c o m p a c t e d   so  as  to  a c q u i r e   e n h a n c e d  

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

p o r t i o n s   53  fo rm  i s l e t s  o f   u n c o m p a c t e d   m a t e r i a l .   By 
s e l e c t i n g   s u i t a b l e   f u r n i s h e s   f o r   t h e   p a p e r   s h e e t ,   t h e  

m a t e r i a l   p r o d u c e d   may  p e r f o r m   e f f e c t i v e l y   as  a  f i l t e r  

m a t e r i a l .  



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

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

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

f i b r e s   and   h a v i n g   a  w a t e r   c o n t e n t   of  a t   l e a s t   20%  i s   s i m -  

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

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

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

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

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

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

t e n s i l e   s t r e n g t h   in   t h e   c o r r e s p o n d i n g   p o r t i o n s   of  t h e  

d r i e d   p a p e r .   - 

2.  A  p r o c e s s   as  c l a i m e d   in  c l a i m   1  c h a r a c t e r i s e d   i n  

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

t o   fo rm  a  n e t w o r k .  

3.  A  p r o c e s s   as  c l a i m e d   in   c l a i m   1  or   c l a i m   2  c h a r a c -  

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

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

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

4.  A  p r o c e s s   as  c l a i m e d   in   c l a i m   3  c h a r a c t e r i s e d   i n  

t h a t   t h e   d r y i n g   t e m p e r a t u r e   i s   a t   l e a s t   8 0 % .  

5.  A  p r o c e s s   as  c l a i m e d   in   c l a i m   3  or   c l a i m   4  c h a r a c -  

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

1 6 0 o c .  

6.  A  p r o c e s s   as  c l a i m e d   in   a n y  o n e   of  t h e   p r e c e d i n g  

c l a i m s   c h a r a c t e r i s e d   in  t h a t   a  p r e s s u r e   of   4 , 0 0 0   k i l o   P a s c a l s  



i s   u s e d   f o r   p a p e r s   f o r m e d   f rom  100%  c e l l u l o s i c   f i b r e s .  

7.  P a p e r   c h a r a c t e r i s e d   in  t h a t   i t   i s   made  a c c o r d i n g  

to   t h e   p r o c e s s   as  c l a i m e d   in  a n y  o n e   of  t h e   p r e c e d i n g  

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

l u c e n c y .  

8.  I n t e g r a l l y   p a t t e r n e d   p a p e r   c h a r a c t e r i s e d   in  t h a t  

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

h a n c e d   t r a n s l u c e n c y   so  as  to   l e a v e   r e s i d u a l   z o n e s   h a v i n g  

l o w e r   t r a n s l u c e n c y .  

9.  P a p e r   as  c l a i m e d   in  c l a i m   8  c h a r a c t e r i s e d   in  t h a t  

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

fo rm  a  n e t w o r k   w h i c h ,   by  v i r t u e   of  t h e   c o m p a c t i o n   c o n f e r s  

g r e a t e r   t e n s i l e   s t r e n g t h   on  t he   p a p e r   as  a  w h o l e .  
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