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«/  ADsoroent  dry-formed  fibrous  web. 
There  is  disclosed  an  absorbent  dry-formed  fibrous  web 

characterized  in  that  a  preponderance,  by  weight,  of  the 
fibres  are  fine  wood  pulp  fibres  of  a  paper-making  length  no 
greater  than  about  6.35mm.  (1/4  in.);  these  fine  wood  pulp 
fibres  having  experienced  a  freeness  decrement  of  at  least 
150  by  mechanical  working. 



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

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

f i b r o u s   web  h a v i n g   i m p r o v e d   wipe   d r y   p r o p e r t i e s .  

I t   i s   w e l l   known  in  t he   p a p e r m a k i n g   a r t   to  f o r m  

p a p e r   webs  of  e n h a n c e d   s t r e n g t h   by  m e c h a n i c a l l y  

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

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

t he   f i b r e s ,   and  in  many  c a s e s   a c t u a l l y   f i b r i l l a t e s   t h e  

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

e a c h   o t h e r   to   e s t a b l i s h   a  s t r o n g   web  s t r u c t u r e .   A 

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

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

in   U . S .   P a t e n t   No.  3 , 3 8 2 , 1 4 0 ,   i s s u e d   to  H e n d e r s o n   e t  

a l .  

When  wood  p u l p   f i b r e s   a r e   b e a t e n   to  a  s u b s t a n t i a l  

d e g r e e ,   and  t h e i r   f r e e n e s s   l e v e l   t h e r e b y   r e d u c e d ,   t h e  

web  f o r m e d   t h e r e f r o m   g e n e r a l l y   i s   q u i t e   d e n s e .   T h i s  

t y p e   of  a  web  has   p r o v i d e d   an  e x c e l l e n t   s u b s t r a t e   f o r  

f o r m i n g   g l a z e d   p a p e r ,   as  is   d i s c l o s e d  i n   U.S .   P a t e n t  

N o . 2 , 9 9 9 , 7 8 6 ,   i s s u e d   to  Downs  e t   a l .  

In  s u m m a r y ,   i t   is   w e l l   known  to  f i b r i l l a t e   w o o d  

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

w e t - l a i d   s h e e t .   W h i l e   t h e s e   s h e e t s   a r e   known  to  b e  

- d e s i r a b l e   f o r   use   as  p r i n t i n g   p a p e r s ,   w r a p p i n g   p a p e r s  

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

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

s h e e t   f o r   s u b s e q u e n t   use  as  a  f e e d   mat  to  be  f i b e r i z e d  

in  an  a i r l a y   web  f o r m i n g   p r o c e s s   has   been   c o n s i d e r e d  

u n d e s i r a b l e .   S p e c i f i c a l l y ,   t he   h i g h   s t r e n g t h  

c o n s t r u c t i o n   of  s u c h   mats   is   known  to  i n t e r f e r e   w i t h  

the   a b i l i t y   to  s u b s t a n t i a l l y   i n d i v i d u a l i z e ,   o r  

s e p a r a t e   t h e   f i b r e s   t h e r e f r o m   in  t h e   f i b e r i z i n g  

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



o r d e r   to  fo rm  a  s u b s t a n t i a l   c l u m p - f r e e   w e b .  

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

n o t   t h i n k   (or  wan t )   to  d e c r e a s e   t he   f r e e n e s s   l e v e l   o f  

wood  p u l p   f i b r e s   e m p l o y e d   to  f o r m   f e e d   ma t s   i n t e n d e d  

to   be  u t i l i z e d   in  an  a i r l a y   p r o c e s s .   To  the   b e s t   o f  

a p p l i c a n t s '   k n o w l e d g e ,   f e e d   m a t s   f o r m e d   f rom  h i g h l y  

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

a i r l a y ,   or  s i m i l a r   d r y - f o r m i n g   p r o c e s s   to  f o r m  

a b s o r b e n t   f i b r o u s   web  s t r u c t u r e s .  

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   t h e r e   i s  

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

c h a r a c t e r i z e d   in  t h a t   a  p r e p o n d e r a n c e ,   by  w e i g h t ,   o f  

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

l e n g t h   no  g r e a t e r   t h a n   a b o u t   6 . 3 5   mm  ( 1 / 4   i n c h )   a n d  

h a v i n g   a  c o a r s e n e s s   of  l e s s   t h a n   20  m i l l i g r a m s / 1 0 0  

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

a  f r e e n e s s   d e c r e m e n t   of  a t   l e a s t   150  by  m e c h a n i c a l  

w o r k i n g .   T h i s   m a g n i t u d e   of  r e d u c t i o n   in  t he   f r e e n e s s  

l e v e l   of  t he   wood  p u l p   f i b r e s   i s   c o n s i d e r e d   n e c e s s a r y  

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

i n v e n t i o n .  

A p p l i c a n t s   have   d i s c o v e r e d   t h a t ,   c o n t r a r y   to  p r i o r  

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

can   be  e m p l o y e d   w i t h   g r e a t   a d v a n t a g e   in  d r y - f o r m e d  

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

' d i s c o v e r e d   t h a t   m e c h a n i c a l l y   w o r k i n g   t he   f i b r e s   t o  

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

l e s s   t h a n   500 ,   p r o v i d e s   a  s i g n i f i c a n t   i n c r e a s e   i n  

w i p e - d r y   p r o p e r t i e s .   H o w e v e r ,   t h e   i n c r e a s e   i n  

w i p e - d r y   p r o p e r t i e s   is   m o s t   p r o n o u n c e d   when  t h e  

m e c h a n i c a l l y   w o r k e d   wood  p u l p   f i b r e s   a r e   " f i n e "   a s  

o p p o s e d   to  b e i n g   c o a r s e .  

For  p u r p o s e s   of  t h i s   i n v e n t i o n   r e f e r e n c e   to  " f i n e  

wood  p u l p   f i b r e s "   means   f i b r e s   of  a  p a p e r m a k i n g   l e n g t h  

no  g r e a t e r   t h a n   a b o u t   6 . 3 5   mm  ( 1 / 4   i n c h )   and  h a v i n g   a  



c o a r s e n e s s   of  l e s s   t h a n   20  m i l l i g r a m s / 1 0 0   m e t r e s .  

T h e s e   p r e f e r a b l y   a r e   s o f t w o o d s .  

" F r e e n e s s   l e v e l "   or  " f r e e n e s s "   in  a c c o r d a n c e   w i t h  

t h i s   i n v e n t i o n ,   i s   d e t e r m i n e d   by  t h e   C a n a d i a n   s t a n d a r d  

f o r   p u l p   f r e e n e s s ,   TAPPI  m e t h o d   T227  M - 5 8 .  

The  a b s o r b e n t   d r y - f o r m e d   webs  of  t h i s   i n v e n t i o n  

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

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

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

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

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

t h a n   . 1 3 5 6   kg/m2  ( 4 o z / y d 2 , )   and  m o s t   p r e f e r a b l y   is   i n  

t h e   r a n g e   of  . 0 6 7 8  -   . 1 3 5 6   kg/m2  (2 -4   o z / y d 2 ) .  

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

t h e   f i b r e   c o m p o s i t i o n ,   by  w e i g h t ,   in  t h e   d ry   f o r m e d  

web  be  t he   f i n e ,   m e c h a n i c a l l y   w o r k e d   wood  p u l p   f i b r e s ,  

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

e n h a n c i n g   the   w i p e - d r y   p r o p e r t y   of  t he   web.  H o w e v e r ,  

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

c o m p o s i t i o n ,   i . e .   up  to  a b o u t   25-30%  by  w e i g h t ,   can   b e  

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

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

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

e x e m p l i f i e d   by  the   d i s c l o s u r e s   in  U .S .   P a t e n t   N o s .  

4 , 1 4 5 , 4 6 4   ( M c C o n n e l l   e t   a l )   and  4 , 1 3 4 , 9 4 8   ( B a k e r , J r . ) .  

" " T h e s e   l a t t e r   p a t e n t s   a r e   i n c o r p o r a t e d   t h e r e i n   b y  

r e f e r e n c e .  

In  t he   mos t   p r e f e r r e d   e m b o d i m e n t s   of  t h i s  

i n v e n t i o n   an  a c r y l i c   b i n d e r ,   or  o t h e r   s u i t a b l e  

a d h e s i v e   can  be  a p p l i e d   to  s t a b i l i z e   t he   web.  M o s t  

p r e f e r a b l y   the   b i n d e r   s h o u l d   c o n s t i t u t e   l e s s   t h a n   5% 

of  t he   t o t a l   w e i g h t   of  t he   f i n a l   web  c o n s t r u c t i o n .   I t  

i s   d e s i r a b l e   to  keep   t h e   w e i g h t   of  b i n d e r   as  low  a s  

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



a b s o r b e n t   p r o p e r t i e s   of  t he   web.  The  a d d i t i o n   of  t o o  

much  b i n d e r   to   t h e   web  can  a c t u a l l y   m a s k ,   o r  

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

w o r k i n g   o p e r a t i o n .  

In  t h e   m o s t   p r e f e r r e d   e m b o d i m e n t   ( i . e .   " b e s t  

mode" )   of  t h e   i n v e n t i o n ,   t h e   f i b r o u s   web  is   f o r m e d   b y  

a  c o n v e n t i o n a l   a i r l a y   web  f o r m i n g   o p e r a t i o n .  

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

l e v e l ,   i . e .   l e s s   t h a n   5%  of  t he   t o t a l   w e i g h t   of  t h e  

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

In  a c c o r d a n c e   w i t h   t h i s   e m b o d i m e n t   of   t h e  

i n v e n t i o n   one  or  more   wood  p u l p   l a p s ,   or  ma t s   can   b e  

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

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

an  a i r s t r e a m   o n t o   a  f o r a m i n o u s   f o r m i n g   s u r f a c e   in  t h e  

fo rm  of  an  a i r - l a i d   f i b r o u s   web.  Such   a  f i b e r i z i n g  

t e c h n i q u e   i s   d i s c l o s e d   in  U . S . P a t e n t   N o . 4 , 1 1 8 , 8 3 2 ,  

i s s u e d   to  T r a l a n c e   0.  Addy  and  D a v i d   P.  G u t m a n ,   a n d  

a s s i g n e d   to  S c o t t   P a p e r   Company .   T h i s   p a t e n t   i s  

i n c o r p o r a t e d   h e r e i n   by  r e f e r e n c e .  

I t   a l s o   i s   e n v i s i o n e d   t h a t   t h e   a i r - l a i d   web  o f  

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

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

p o l y e s t e r   and  t h e   l i k e .   A  r e p r e s e n t a t i v e   t e c h n i q u e  

f o r   f o r m i n g   s u c h   a  web  is   d i s c l o s e d   in  U . S . P a t e n t   N o .  

- 4 , 1 3 4 , 9 4 8 ,   i s s u e d   to   J o h n   H.  B a k e r ,   J r .   and  a s s i g n e d  

to  S c o t t   P a p e r   C o m p a n y .   T h i s   p a t e n t   a l r e a d y   has   b e e n  

i n c o r p o r a t e d   h e r e i n   by  r e f e r e n c e .  

R e g a r d l e s s   of  t h e   t y p e   of  a i r - l a i d   web  t h a t   i s  

f o r m e d ,   wood  p u l p   l a p ( s )   p r o c e s s e d   t h r o u g h   t h e  

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

i n v e n t i o n ,   i s   ( a r e )   f o r m e d   of  f i n e   wood  p u l p   f i b r e s   o f  

a  p a p e r m a k i n g   l e n g t h   no  more  t h a n   a b o u t   6 . 3 5   mm. 

M o r e o v e r ,   t h e   f i n e   wood  p u l p   f i b r e s   u t i l i z e d   in  t h i s  

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



m e c h a n i c a l   w o r k i n g ,   of  a t   l e a s t   150 ;   p r e f e r a b l y   b y  

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

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

As  e x p l a i n e d   e a r l i e r ,   a  p u l p   m a t ,   or  l a p   f o r m e d   i n  

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

and  d e n s e ,   and  e x t r e m e l y   d i f f i c u l t   to  f i b e r i z e .   I n  

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

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

has   b e e n   f o u n d   to  i n t e r f e r e   s u f f i c i e n t l y   w i t h   i n t e r -  

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

i n d i v i d u a l   f i b r e s   f rom  the   l a p   in  t h e   f i b e r i z i n g  

o p e r a t i o n .   The  d e b o n d e r   can   be  of  any  s u i t a b l e   t y p e  

t h a t   d o e s   no t   e x c e s s i v e l y   i n t e r f e r e   w i t h   t h e   a b s o r b e n t  

p r o p e r t i e s   of  the   web.   In  a c c o r d a n c e   w i t h   a  p r e f e r r e d  

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

d e b o n d e r   is   e m p l o y e d .  

A f t e r   t he   i n d i v i d u a l i z e d   f i b r e s   a r e   d e p o s i t e d   on  a  

f o r m i n g   s u r f a c e   in  t h e   fo rm  of  an  a i r - l a i d   web,   t h e  

web  can   be  s p r a y e d   w i t h   a d h e s i v e   on  i t s   o p p o s e d  

s u r f a c e s   to  s t a b i l i z e   t he   c o n s t r u c t i o n .   I f   d e s i r e d  

t h e   web  can  be  e m b o s s e d ,   p r i o r   to  a d h e s i v e  

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

in  t he   e a r l i e r - r e f e r e n c e d   B a k e r   p a t e n t .  

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

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

- i n v e n t i o n ,   w h e t h e r   e m b o s s e d   or  n o t ,   h a v e   a  

s i g n i f i c a n t l y   i m p r o v e d   w i p e - d r y   l e v e l ,   as  c o m p a r e d   t o  

s i m i l a r   webs  f o r m e d   f rom  t he   same  t y p e   of  f i n e   w o o d  

p u l p   f i b r e s ,   bu t   in  an  u n b e a t e n   s t a t e ,   and  a l s o   a s  

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

f i b r e s   h a v i n g   a  c o a r s e n e s s   g r e a t e r   t h a n   20  m i l l i  

g r a m s / 1 0 0   m e t r e s .   T h i s   i s   c l e a r l y   e x e m p l i f i e d   by  t h e  

d a t a   p r e s e n t e d   in  T a b l e   1 .  

The  w i p e - d r y   c a p a b i l i t y   f o r   l i q u i d   s p i l l s   r e f e r r e d  

to  in  t h i s   a p p l i c a t i o n   was  d e t e r m i n e d   by  t he   f o l l o w i n g  



p r o c e d u r e :  

. f i r s t ,   a  s a m p l e   of  t he   web  b e i n g   t e s t e d   w a s  

m o u n t e d   on  a  p a d d e d   s u r f a c e   of  a  s l e d   (10  cm  x  6 .3   c m ) ;  

s e c o n d ,   t h e   s l e d   was  m o u n t e d   on  an  arm  d e s i g n e d   t o  

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

t h i r d ,   t h e   s l e d   was  w e i g h t e d   so  t h a t   the   c o m b i n e d  

w e i g h t   of  t h e   s l e d   and  s a m p l e   was  a b o u t   768  g r a m s ;  

f o u r t h ,   t h e   s l e d   and  t r a v e r s e   arm  were   p o s i t i o n e d  

on  a  h o r i z o n t a l   r o t a t a b l e   d i s k   w i t h   t h e   s a m p l e   b e i n g  

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

w e i g h t e d   s l e d   ( t h e   s l e d   and  t r a v e r s e   arm  b e i n g  

p o s i t i o n e d   w i t h   t he   l e a d i n g   e d g e   of  t he   s l e d   ( 6 . 3   cm 

s i d e )   j u s t   o f f   t h e   c e n t r e   of  t h e   d i s k   and  w i t h   t h e   1 0  

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

r a d i a l   l i n e   of  t h e   d i s k   so  t h a t   t h e   t r a i l i n g   6 .3   cm 

e d g e   was  p o s i t i o n e d   n e a r   t h e   p e r i m e t e r   of  t he   d i s k ) ;  

f i f t h ,   0 . 5   m i l l i l i t r e s   of  w a t e r   was  p l a c e d   on  t h e  

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

s l e d   ( s u f f i c i e n t   s u r f a c t a n t   was  a d d e d   to   t he   w a t e r   s o  

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

when  w i p e d ) .   For   t h i s   t e s t   a  0.1%  T e r g i t o l   1 5 - S - 1 5 -  

s o l u t i o n   (a  n o n i o n i c   s u r f a c t a n t   a v a i l a b l e   f rom  U n i o n  

C a r b i d e ) -   was  u s e d ;  

s i x t h ,   t h e   d i s k ,   h a v i n g   a  d i a m e t e r   of  a b o u t   6 0  

c e n t i m e t r e s ,   was  r o t a t e d   a t   a b o u t   65  rpm  w h i l e   t h e  

- t r a v e r s e   arm  moved  t he   s l e d   a c r o s s   t he   d i s k   a t   a  s p e e d  

of  a b o u t   2  1 / 2   c e n t i m e t r e s   p e r   s e c o n d   u n t i l   t h e  

t r a i l i n g   e d g e   of  t he   s l e d   c r o s s e d   o f f   t he   o u t e r   e d g e  

of  t h e   d i s k ,   a t   w h i c h   p o i n t   t h e   t e s t   was  s t o p p e d  

( a b o u t   15  s e c o n d s   f rom  s t a r t   to  f i n i s h   of  t he   t e s t ) ;  

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

s l e d   w i p e d   a c r o s s   t he   d i s k ,   ( t h e   w e t t e d   s u r f a c e   w a s  

o b s e r v e d   and  a  w i p e d   d ry   a r e a   a p p e a r e d   a t   t he   c e n t r e  

of  t h e   d i s k   and  e n l a r g e d   r a d i a l l y   on  t h e   d i s k ) ;  



e i g h t h ,   a t   t h e   moment   t he   t e s t   was  s t o p p e d   ( w h e n  

t h e   t r a i l i n g   e d g e   of  t he   s l e d   p a s s e d   o f f   t he   edge   o f  

t h e   d i s k )   t h e   s i z e   of  t he   w i p e d   d ry   a r e a   in  s q u a r e  
c e n t i m e t r e s   ( i f   any)   was  o b s e r v e d .  

The  t e s t   was  p e r f o r m e d   u n d e r   c o n s t a n t   t e m p e r a t u r e  

and  r e l a t i v e   h u m i d i t y   c o n d i t i o n s   ( 7 0 ° F  ±   2°  F,  65% 

r e l a t i v e   h u m i d i t y   ±  2%).  The  t e s t   was  r e p e a t e d   a n d  

t h e   a v e r a g e   of  t he   w i p e d   d ry   a r e a   o b s e r v a t i o n s   ( s t e p  

8)  in   s q u a r e   c e n t i m e t r e s   was  d e f i n e d   as  t h e   w ipe   d r y  

i n d e x   f o r   t h e   s a m p l e   b e i n g   t e s t e d .   To  a i d   in  t h e  

o b s e r v a t i o n   of  t h e   s i z e   of  t he   a r e a   on  t h e   d i s k   t h a t  

was  w i p e d   d r y   by  t h e   t e s t   s a m p l e   ( s t e p s   7  and  8 ) ,  

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

s u r f a c e   of  t h e   d i s k   c o r r e s p o n d i n g   to  t h e   50,   100 ,   2 0 0 ,  

300 ,   400 ,   500 ,   750  and  1 , 0 0 0   s q u a r e   c e n t i m e t r e   c i r c l e s  

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

q u i c k l y   by  v i s u a l l y   c o m p a r i n g   t he   d r y   a r e a   to  a  

r e f e r e n c e   s c o r e   l i n e   r e p r e s e n t a t i v e   of  a  known  a r e a .  

The  w ipe   d r y   i n d e x   d e t e r m i n e d   by  t h e   a b o v e -  

d e s c r i b e d   t e s t   i s   b e l i e v e d   to  be  a c c u r a t e   to  a  v a l u e  

o f  ±   5 0 .  D e s p i t e   t h i s   r a n g e   of  e r r o r ,   a  s i g n i f i c a n t  

d i f f e r e n c e   in  t h e   w ipe   d ry   p r o p e r t y   b e t w e e n   webs  b e i n g  

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

a  d i f f e r e n c e   b e t w e e n   t h e i r   wipe   d r y   i n d i c e s   t h a t   i s  

g r e a t e r   t h a n  ±   5 0 .  

-   In  T a b l e   1  t h e   r e p o r t e d   d i f f e r e n c e   b e t w e e n   t h e  

wipe   d ry   i n d e x   of  b e a t e n   and  u n b e a t e n   B r u n s w i c k   p i n e  

(a  c o a r s e   f i b r e   h a v i n g   a  c o a r s e n e s s   of  g r e a t e r   t h a n   20  

m i l l i g r a m s / 1 0 0   m e t r e s )   i s   w i t h i n   t h e   r a n g e   of  e x p e r i m -  

e n t a l   e r r o r   (±  5 0 ) .   A c c o r d i n g l y ,   when  b e a t i n g   t h e  

c o a r s e   B r u n s w i c k   p i n e   to  a  f r e e n e s s   l e v e l   of  450 ,   a  

d e c r e m e n t   of  a p p r o x i m a t e l y   250  f rom  t h e   f r e e n e s s   l e v e l  

of  a b o u t   700  f o r   t he   i n i t i a l l y   p u r c h a s e d ,   or  p r o d u c e d  

p u l p ,   t he   c h a n g e   in  wipe   d r y ,   i f   a n y ,   i s   r e g a r d e d   a s  

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



f r o m   u n b e a t e n   and  b e a t e n   n o r t h e r n   k r a f t   f i b r e s   w e r e  

t e s t e d   f o r   w ipe   d r y ,   a  s i g n i f i c a n t   wipe   d r y  

i m p r o v e m e n t   was  d e t e c t e d   in  t he   b e a t e n   s a m p l e s .  

N o r t h e r n   k r a f t   f i b r e s   a r e   c o n s i d e r a b l y   l e s s   t h i c k   t h a n  

B r u n s w i c k   p i n e ,   and  have   a  c o a r s e n e s s   of  a p p r o x i m a t e l y  

18  m i l l i g r a m / 1 0 0   m e t r e s .   No te   t h a t   t he   d i f f e r e n c e   i n  

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

e m b o s s e d   and  u n e m b o s s e d   web  v a r i a n t s .  

A  f u r t h e r   c o m p a r i s o n   was  made  w i t h   g r e e n   p i c t o u ,   a  

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

a p p r o x i m a t e l y   13  m i l l i g r a m / 1 0 0   m e t r e s .   A g a i n ,  

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

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

b e a t i n g   t h e   f i n e   wood  p u l p   f i b r e s   has   a  s i g n i f i c a n t  

i m p a c t   on  w ipe   d r y .  

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

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

g r e a t e r   t h a n   a b o u t   6 . 3 5   m i l l i m e t r e s .   P r e f e r a b l y   t h e s e  

f i b r e s   h a v e   a  g r a d a t i o n   in  l e n g t h   down  to  a b o u t   1  

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

f r a c t i o n ,   by  w e i g h t ,   t h a t   i s   r e t a i n a b l e   on  a  48  m e s h  

s c r e e n   when  t h e   f i b r e   s u p p l y   i s   s u b j e c t e d   to  t h e  

B a u e r - M c N e t t   wet   f r a c t i o n a t i o n   t e c h n i q u e   d e s c r i b e d   i n  

TAPPI  s t a n d a r d   T 2 3 3 o s - 7 5 .   In  p a r t i c u l a r ,   a b o u t   16  t o  

25%  of  t h e   f i n e   wood  p u l p   f i b r e s ,   by  w e i g h t ,   w i l l   b e  

r e t a i n e d   on  t he   48  mesh  s c r e e n   when  t he   B a u e r - M c N e t t  

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

h a v i n g   t h e   f o l l o w i n g   s e q u e n t i a l   mesh  s i z e s :   14,   28,   4 8  

and  1 0 0 .  

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

r e s p o n s i b l e   f o r   t he   i m p r o v e d   w ipe   d r y   a c h i e v e d   in   t h i s  

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

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

s c r e e n s   e m p l o y e d   in  t he   B a u e r - M c N e t t   f r a c t i o n a t i o n  

o p e r a t i o n .   Webs  f o r m e d   f rom  b o t h   b e a t e n   and  u n b e a t e n  



f i b r e s   c o l l e c t e d   on  e a c h   of  t h e   s c r e e n s   were   t h e n  

c o m p a r e d ;   t he   r e s u l t s   b e i n g   r e p o r t e d   in  T a b l e   I I .  

W i t h i n   t he   r a n g e   of  e x p e r i m e n t a l   e r r o r ,   i t   a p p e a r s  

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

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

e x c e p t i o n   of  t he   f r a c t i o n   c o l l e c t e d   on  the   48  m e s h  

s c r e e n .   I n - t h i s   l a t t e r   f r a c t i o n   a  more  t h a n   t h r e e -  

f o l d   i n c r e a s e   in  wipe   d r y   l e v e l   was  a c h i e v e d   in  t h e  

e m b o s s e d   a i r - l a i d   web,   and  a  f o u r - f o l d   i n c r e a s e   w a s  

a c h i e v e d   in  t h e   u n e m b o s s e d   w e b .  

From  t he   a b o v e   o b s e r v a t i o n   i t   a p p e a r s   t h a t   t h e  

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

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

f i b r e   f r a c t i o n   c a p a b l e   of  p a s s i n g   t h r o u g h   a  28  m e s h  

s c r e e n ,   b u t   b e i n g   r e t a i n a b l e   on  a  48  mesh  s c r e e n .  

R e f e r e n c e   in  t he   c l a i m s   to  wood  p u l p   f i b r e s   "of   a  

p a p e r m a k i n g   l e n g t h "   r e f e r s   to   wood  p u l p   f i b r e s   h a v i n g  

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

15%  by  w e i g h t   of  s u c h   wood  p u l p   f i b r e s .  







.1.   An  a b s o r b e n t   d r y   f o r m e d   f i b r o u s   web  c h a r a c t e r -  

i z e d   in  t h a t   a  p r e p o n d e r a n c e ,   by  w e i g h t ,   of  t h e   f i b r e s  

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

g r e a t e r   t h a n   a b o u t   6 . 3 5   mm  (1 /4   i n c h )   and  h a v i n g   a  

c o a r s e n e s s   of  l e s s   t h a n   20  m i l l i g r a m s   p e r   100  m e t r e s ,  

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

f r e e n e s s   d e c r e m e n t   of  a t   l e a s t   150  by  m e c h a n i c a l  

w o r k i n g .  

2.  An  a b s o r b e n t   web  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 z e d   by  a  b i n d e r   b e i n g   i n c l u d e d   on  o p p o s e d  

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

3.  An  a b s o r b e n t   web  as  c l a i m e d   in  c l a i m   1  or  2 ,  

c h a r a c t e r i z e d   by  s a i d   f i n e   wood  p u l p   f i b r e s   h a v i n g   a  

f r e e n e s s   of  l e s s   t h a n   5 0 0 .  

4.  An  a b s o r b e n t   web  as  c l a i m e d   in  any  one  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 z e d   in   t h a t   t h e   f i n e   w o o d  

p u l p   f i b r e s   i n c l u d e s   o v e r   15%,  by  w e i g h t ,   f i b r e s   t h a t  

w i l l   p a s s   t h r o u g h   14  and  28  mesh  s c r e e n s   and  b e  

r e t a i n a b l e   on  a  48  mesh   s c r e e n   when  s u b j e c t e d   to  t h e  

B a u e r   M c N e t t   wet   f r a c t i o n a t i o n   t e c h n i q u e   d e s c r i b e d   i n  

TAPPI  s t a n d a r d   T 2 3 3 o s - 7 5 .  

5.  An  a b s o r b e n t   web  as  c l a i m e d   in  any  one  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 z e d   by  s a i d   f i n e   wood  p u l p  

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

6.  An  a b s o r b e n t   web  as  c l a i m e d   in  any  one  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 z e d   by  a  b a s i s   w e i g h t   o f  

l e s s   t h a n   . 1 3 5 6   kg /m2  (4  o z / y d 2 ) .  

7.  An  a b s o r b e n t   web  as  c l a i m e d   in  any  one  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 z e d   by  an  e m b o s s m e n t  

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

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

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



8.  An  a b s o r b e n t   web  as  c l a i m e d   in  any  one  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 z e d   by  t h e   f i b r e   c o n t e n t  

b e i n g   100%  wood  p u l p   f i b r e s .  

9.  An  a b s o r b e n t   web  as  c l a i m e d   in  any  one  o f  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 z e d   in  t h a t   a l l   of  s a i d  

wood  p u l p   f i b r e s   a r e   s a i d   f i n e   wood  p u l p   f i b r e s .  
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