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(54)  Reinforced  fabric  laminate. 
A  method  of  making  a  low  cost,  nonwoven  reinforced 

fabric  laminate  comprising  two  layers  of  lightly  entangled 
fibers  having  binder  at  the  jet  surface  thereof,  and  having  a 
reinforcing  layer  therebetween,  comprising  superimposing 
the two fibrous  layers  and the  scrim  wihthe  non-binder side  of 
the  fibrous  layers  next  to  the  scrim  and  securing  the  reinforc- 
ing  layer  to  each  of  the  fibrous  layers. 



B a c k g r o u n d   of  the   I n v e n t i o n  

I t   i s   known  to  c o m b i n e   a  r e i n f o r c i n g   l a y e r   such   as  a  s c r i m  

w i t h   one   or  two  p a p e r   l a y e r s   to  form  a  r e i n f o r c e d   t o w e l .  

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

w o v e n   m a t e r i a l s   a re   a l s o   known  in  t he   a r t .   One  s u c h  

s t r u c t u r e ,   m a r k e t e d   as  an  i n d u s t r i a l   w i p e ,   c o m p r i s e d   a  

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

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

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

of  l o n g   f i b e r s .   The  wipe   c o n t a i n e d   b i n d e r   m a t e r i a l   w h i c h  

e x t e n d e d   t h r o u g h   t h e   l a y e r s   of  t he   w ipe   and  a n c h o r e d   t h e  

s c r i m .   The  s c r i m   was  n o t   s e p a r a t e l y   b o n d e d   to  t h e   p u l p .  

A n o t h e r   nonwoven   r e i n f o r c e d   f a b r i c   wipe  c o m p r i s e d   a  r e i n -  

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

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

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

t h e   f i b r o u s  l a y e r s   by  h e a t   s e a l i n g   or  a d h e s i v e .   E n t a n g l e d  

f i b e r   f a b r i c s   a re   v e r y   e x p e n s i v e   and  d i f f i c u l t   to  p r o d u c e .  

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

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

may  be  made  at  a  r e l a t i v e l y   low  c o s t ,   e x h i b i t s   e x c e l l e n t  

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

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

l i g h t l y   e n t a n g l e d   l a y e r s   w i t h   a  low  l e v e l   of  b i n d e r ,  

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

l a y e r .   Such  l a y e r s   a r e   l e s s   e x p e n s i v e   to  m a n u f a c t u r e   t h a n  

t he   e n t a n g l e d   f a b r i c   l a y e r s   of  the   p r i o r   a r t   w i p e s .  

A c c o r d i n g   to  the   m e t h o d   of  the   p r e s e n t   i n v e n t i o n ,   t h e  

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

t h e   f i b r o u s  l a y e r s   w h i c h   make  up  the  f a b r i c   l a m i n a t e ,   a n d  

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



c o v e r e d   w i t h   t h e r m o p l a s t i c   m a t e r i a l .   The  n o n w o v e n ,   r e i n -  

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

u s e d   as  a  wipe  g i v i n g   e x c e l l e n t   a b r a s i o n   r e s i s t a n c e ,  

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

D e t a i l e d   D e s c r i p t i o n   o f   t he   I n v e n t i o n  

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

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

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

e x t e n d i n g   b e t w e e n   t h e   r e g i o n s .   Such  l i g h t l y   e n t a n g l e d   o r  

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

to   t he   j e t s   of  f l u i d   d u r i n g   the   e n t a n g l i n g   p r o c e s s ,   and  a  

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

To  s a i d   l i g h t l y   e n t a n g l e d   l a y e r s   i s  a d d e d   an  e f f e c t i v e  

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

a b r a s i o n   r e s i s t a n c e   and  c o h e s i v e n e s s   f o r   t h e   i n t e n d e d   e n d -  

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

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

b i n d e r ,   h o w e v e r   in   t h e   m e t h o d   and  f a b r i c   l a m i n a t e   of  t h e  

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

l a m i n a t e   a re   p r o d u c e d   by  p r i n t i n g   b i n d e r   on  t he   s u r f a c e   o f  

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

l a y e r s .   In  a  p r e f e r r e d   e m b o d i m e n t ,   the   l a y e r s   a r e   d r i e d  

p r i o r   to  p r i n t   b o n d i n g .  

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

two  f i b r o u s   l a y e r s   by  l i g h t l y   e n t a n g l i n g   a  web  of  f i b e r s  

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

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

form  the   f a b r i c  l a y e r s .   B i n d e r   is   p r i n t e d   on  t h e   j e t   s i d e  

of  t he   l a y e r s   p r i o r   to  s u p e r i m p o s i n g   the   l a y e r s   in  t h e  

l a m i n a t e   or  a f t e r   t h e   l a y e r s   a r e   s u p e r i m p o s e d .   The  l a m i -  

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

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

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



c o v e r e d   w i t h   t h e r m o p l a s t i c   m a t e r i a l .   The  n o n w o v e n ,   r e i n -  

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

used   as  a  wipe   g i v i n g   e x c e l l e n t   a b r a s i o n   r e s i s t a n c e ,  

d i m e n s i o n a l   s t a b i l i t y   and  a b s o r b e n c y .  

D e t a i l e d   D e s c r i p t i o n   of   t he   I n v e n t i o n  

The  n o n w o v e n ,   r e i n f o r c e d   f a b r i c   l a m i n a t e   o f   the   p r e s e n t  

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

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

e x t e n d i n g   b e t w e e n   t h e   r e g i o n s .   Such  l i g h t l y   e n t a n g l e d   o r  

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

to  t he   j e t s   of  f l u i d   d u r i n g   the   e n t a n g l i n g   p r o c e s s ,   and  a  

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

To  s a i d   l i g h t l y   e n t a n g l e d   l a y e r s   is  a d d e d   an  e f f e c t i v e  

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

a b r a s i o n   r e s i s t a n c e   and  c o h e s i v e n e s s   f o r   t h e   i n t e n d e d   e n d -  

use   a p p l i c a t i o n .   T h e s e   l i g h t l y   e n t a n g l e d   f i b r o u s ' l a y e r s  

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

b i n d e r ,   h o w e v e r   in  t h e   m e t h o d   and  f a b r i c   l a m i n a t e   of  t h e  

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

l a m i n a t e   a re   p r o d u c e d   by  p r i n t i n g   b i n d e r   on  the   s u r f a c e   o f  

t h e   j e t   s i d e   of  e ach   of  t h e  l i g h t l y   e n t a n g l e d   f i b r o u s  

l a y e r s .   In  a  p r e f e r r e d   e m b o d i m e n t ,   the   l a y e r s   a r e   d r i e d  

p r i o r   to  p r i n t   b o n d i n g .  

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

two  f i b r o u s   l a y e r s   by  l i g h t l y   e n t a n g l i n g   a  web  of  f i b e r s  

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

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

form  t he   f a b r i c   l a y e r s .   B i n d e r   is  p r i n t e d   on  the   j e t   s i d e  

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

l a m i n a t e   or  a f t e r   t h e   l a y e r s   a re   s u p e r i m p o s e d .   The  l a m i -  

n a r   s t r u c t u r e   is  t h e n   a s s e m b l e d   by  s u p e r i m p o s i n g   t he   t w o  

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

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



t h e   e n t a n g l e d   f i b r o u s   l a y e r s   are  nex t   a d j a c e n t   t h e  

r e i n f o r c i n g   l a y e r .   The  j e t   s i d e s   of  t he   f i b r o u s   l a y e r s  

c o m p r i s e   t he   o u t e r   s u r f a c e s   of  the   r e i n f o r c e d   f a b r i c   l a m i -  

n a t e .   The  r e i n f o r c i n g   l a y e r   is  t h e n   s e c u r e d   to  t h e   f i r s t  

and  s e c o n d   f i b r o u s   l a y e r s .   I f   the   b i n d e r   is   n o t  a d d e d  

b e f o r e   t h e   l a m i n a t e   i s   a s s e m b l e d ,   t h e  b i n d e r   may  b e  

p r i n t e d   on  the   l a m i n a t e   e i t h e r - b e f o r e   or   a f t e r   t he   r e i n -  

f o r c i n g   l a y e r   is  s e c u r e d   to   t he   f i b r o u s   l a y e r s .   The  r e i n -  

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

r.ay  be  h e a t   b o n d e d   to   t h e   f i r s t   and  s e c o n d   f i b r o u s   l a y e r s .  

I t   is  e s s e n t i a l   t h a t   t h e   r e i n f o r c i n g   l a y e r   n o t   b e  

d e s t r o y e d   in  t he   l a m i n a t i n g   p r o c e s s ,   bu t   r e m a i n   to  l e n d  

d i m e n s i o n a l   s t a b i l i t y   to  t h e   l a m i n a t e .   I t   is  not   e s s e n -  

t i a l   t h a t   t he   r e i n f o r c i n g   l a y e r   be  t h e r m o p l a s t i c   as  i t   m a y  
be  a d h e s i v e l y   s e c u r e d   to   t h e   f i r s t   and  s e c o n d   f i b r o u s  

l a y e r s .   The  r e i n f o r c i n g   l a y e r   may  c o m p r i s e   a  s c r i m   or   a  

n e t t i n g .   In  i t s   m o s t   p r e f e r r e d   e m b o d i m e n t ,   the   r e i n f o r c -  

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

c o a t i n g .  

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

i n v e n t i o n   and  t h e   m e t h o d   of   m a k i n g   the   same  c o m p r i s e s   a  

low  c o s t   a l t e r n a t i v e   to   r e i n f o r c e d   e n t a n g l e d   f a b r i c  

l a m i n a t e s .   The  f a b r i c   l a m i n a t e   has   good  u t i l i t y   as  a  

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

r e s i s t a n c e ,   d i m e n s i o n a l   s t a b i l i t y   and  a b s o r b e n c y .  

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

f a b r i c   l a m i n a t e   of  t h e   i n v e n t i o n   is  made  by  f o r m i n g   a  w e b  

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

an  a p e r t u r e d   p a t t e r n   m e m b e r   h a v i n g   a p e r t u r e s   a r r a n g e d   in  a  

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

r a n d o m l y   and  l i g h t l y   e n t a n g l e   the   web  i n t o   a  f i b r o u s   l a y e r  

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

f i b e r s   e x t e n d i n g   b e t w e e n   r e g i o n s ,   s a i d   l a y e r   h a v i n g   a  j e t  

s i d e   d i s p o s e d   n e a r e s t   t h e   j e t s ,   and  a p p l y i n g   a d h e s i v e  



b i n d e r   m a t e r i a l   to  t he   j e t   s i d e   of  the  l a y e r   of  l i g h t l y  

e n t a n g l e d   f i b e r s .   The  f i b r o u s   l a y e r   may  be  d r i e d   b e f o r e  

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

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

t h e   l a m i n a t e .  

The  f i b r o u s  w e b   can  be  f o r m e d   in  any  c o n v e n i e n t  k n o w n  

m a n n e r ,   as  by  a i r - l a y i n g   or  c a r d i n g .   The  web  is   t h e n  

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

t h o s e   d i s c l o s e d   by  E v a n s   in  U.S .   P a t e n t   No.  3 , 4 8 5 , 7 0 6 .   I t  

is  an  i m p o r t a n t   f e a t u r e   of  the   i n v e n t i o n   t h a t   t he   f i b r o u s  

l a y e r   is  l i g h t l y   e n t a n g l e d .   For  i n s t a n c e ,   i t   is  p r e f e r r e d  

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

m e a s u r e   of  f i b e r   e n t a n g l e m e n t   of  l e s s   t h a n   0 . 1 . -   (The  t e s t  

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

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

a p p l i c a t i o n   No.-  2  045  8 2 5 .  

A  t y p i c a l   a p p a r a t u s   f o r   m a k i n g   the  f i b r o u s   l a y e r   u s e d   i n  

t h e   p r o c e s s   of  the   i n v e n t i o n   e m p l o y s   rows  of  o r i f i c e s  

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

e s s e n t i a l l y   c o l u m n a r   j e t s .   A  s u i t a b l e   a p p a r a t u s   has  up  t  

2 0 - 2 5   rows  of  o r i f i c e s ,   w i t h   a b o u t   30 -50   o r i f i c e s   p e r  
l i n e a r   i n c h .   The  o r i f i c e s   a re   p r e f e r a b l y   c i r c u l a r ,   w i t h  

d i a m e t e r s   of  f rom  0 . 0 0 5   to  0 . 0 0 7   i n c h .   The  t r a v e l l i n g  

f i b r o u s   web  can  be  p o s i t i o n e d   a b o u t   1-2  i n c h e s   be low  t h e  

o r i f i c e s .  

U s i n g   the   a b o v e - d e s c r i b e d   t y p i c a l   a p p a r a t u s ,   r e p r e s e n t a -  

t i v e   c o n d i t i o n s   i n c l u d e   a  l i q u i d   p r e s s u r e   of  a b o u t   2 0 0 - 7 C  

p s i   and  a  web  s p e e d   of  up  to  100  y a r d s   p e r   m i n u t e ,   f o r   a  

f i b r o u s   web  w e i g h i n g   a b o u t   1/2  to  2 - 1 / 2   o u n c e s   pe r   s q u a r e  

y a r d .   R o u t i n e   e x p e r i m e n t a t i o n   t h a t   is   w e l l   w i t h i n   t h e  

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

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



A c c o r d i n g   to  one  e m b o d i m e n t   of  t he   m e t h o d   of  the   p r e s e n t  

i n v e n t i o n ,   a f t e r   t h e   f i b r o u s   l a y e r   has   been   l i g h t l y  

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

by  p a s s i n g   t he   f i b r o u s   l a y e r   t h r o u g h   a  p r i n t   b o n d i n g  

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

c o m p r i s i n g   t h e   u p p e r   ( b a c k - u p )  r o l l   w h i c h   is  a d j u s t a b l e ,  

and  the   l o w e r   ( a p p l i c a t o r )   r o l l   w h i c h   is  e n g r a v e d   w i t h   a  

p r e d e t e r m i n e d   p a t t e r n   to   be  p r i n t e d .   The  l o w e r   r o l l   i s  

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

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

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

c o n t a i n e d   in  t he   e n g r a v e d   p a t t e r n .   As  the   f i b r o u s   l a y e r  

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

p r i n t e d   on  the   l a y e r   f rom  the   e n g r a v e d   p a t t e r n .   T h i s  

p r o c e d u r e   is  w e l l   known  in  t he   a r t .   U . S .   P a t e n t s   w h i c h  

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

i n c l u d e s   Nos.   2 , 7 0 5 , 4 9 8 ,   2 , 7 0 5 , 6 8 7 ,   2 , 7 0 5 , 6 8 8 ,   2 , 0 8 0 , 1 1 1 ,  

and  3 , 0 0 9 , 8 2 2 .   I f   d e s i r e d   t h e   f i b r o u s   l a y e r   may  a l s o   b e  

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

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

b i n d e r   m a t e r i a l .  

T h e  a d h e s i v e   b i n d e r   e m p l o y e d   can   be  any  of  t he   a q u e o u s  

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

f o r   n o n w o v e n   f a b r i c s .   Such  b i n d e r s   i n c l u d e   a c r y l i c s ,  

e t h y l e n e - v i n y l   a c e t a t e   c o p o l y m e r s ,   SBR  l a t e x   r u b b e r s ,   a n d  

t he   l i k e .  

A f t e r   the   b i n d e r   h a s   b e e n   a p p l i e d ,   t he   p r i n t e d   f i b r o u s  

l a y e r   may  be  d r i e d   in  the  u s u a l   f a s h i o n ,   as  by  p a s s i n g   t h e  

web  o v e r   a  s e r i e s   of   d r y i n g   c a n s .  

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

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

s u f f i c i e n t   a b r a s i o n   r e s i s t a n c e   f o r   t he   i n t e n d e d   e n d - u s e  



a p p l i c a t i o n .   In  a d d i t i o n ,   t he   b i n d e r   p r e v e n t s   d i s e n t a n g l -  

ing  of  the   s u r f a c e   f i b e r s ,   t h e r e b y   m a i n t a i n i n g   t h e   c o h e -  

s i v e n e s s   of  the   f i b r o u s   l a y e r   and  l a m i n a t e .   The  e x a c t  

a m o u n t   of  b i n d e r   e m p l o y e d   d e p e n d s ,   in  p a r t ,   upon  f a c t o r s  

s u c h   as  n a t u r e   of  b i n d e r ,   a n d  t h e   l i k e .   U s u a l l y ,   a n  
e f f e c t i v e   a m o u n t   w i l l   be  f o u n d - w i t h i n   the   r a n g e   of  f r o m  

a b o u t   5  t o  a b o u t   30  w e i g h t   p e r c e n t ,   b a s e d   upon  w e i g h t   o f  

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

The  f i b e r s   u s e d   in  t he   r e i n f o r c e d   f a b r i c   and  p r o c e s s   o f  

t h e   i n v e n t i o n   a re   a  c o m b i n a t i o n   of  a b s o r b e n t   or  h y d r o p h i l -  
ic  f i b e r s   such   as  r a y o n ,   c o t t o n ,   and  h i g h   s t r e n g t h   f i b e r s  

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

The  f i b e r s   may  h a v e   a  d e n i e r   of  from  1  to  1 .5   or   more   a n d  

t h e y   may  be  in  the   form  of  s h o r t   f i b e r s   such   as  1 /4   i n c h  

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

P r e f e r a b l y ,   f i b e r s   in  t h e   r a n g e   of  3/4  to  2  i n c h e s   i n  

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

t h e   p r e s e n t   i n v e n t i o n   may  v a r y   from  100  g r a i n s   p e r   s q u a r e  

y a r d   to   a  few  t h o u s a n d   g r a i n s   p e r   s q u a r e   y a r d .  

T h o u g h   i t   is  g e n e r a l l y   known  t h a t   the  p r e s e n c e   of  b i n d e r  

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

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

r e s i s t a n c e   t h a n   t h e   b e l t   s i d e   of  the  f a b r i c   l a y e r ;   a d d i n g  

b i n d e r   to  t h e   j e t   s i d e ,   or  s t r e n g t h   to  s t r e n g t h ,   m a d e  

p o s s i b l e   by  the   use  of  the   r e i n f o r c i n g   l a y e r ,   is   n o t   know 

or  o b v i o u s .   The  f i b r o u s   l a y e r s   and  the   f a b r i c   l a m i n a t e  

m a i n t a i n   a l l   t he   a b s o r b e n c y   of  the   n o n - b o n d e d   l o o s e l y  

e n t a n g l e d   b e l t   s i d e   of  t he   f i b r o u s   web,  and  r e q u i r e   t h a t  

l e s s   b i n d e r   be  added   to  t he   s t r o n g e r   j e t   s i d e   to   a c h i e v e  

e x c e l l e n t   a b r a s i o n   r e s i s t a n c e   w h i l e   g i v i n g   good  f e e l .  

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

t a k e n   as  l i m i t i n g .   O t h e r   v a r i a t i o n s   and  m o d i f i c a t i o n s   an 

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

t h e   p r e s e n t   i n v e n t i o n .  



1.  A  m e t h o d   of  m a k i n g   a  low  c o s t ,   n o n w o v e n ,  

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

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

c o m p r i s i n g   the   s t e p s   o f :  

(a )   l i g h t l y   e n t a n g l i n g   a  web  of   f i b e r s  

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

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

s i d e   and  an  o t h e r   s i d e ;  

(b)  a p p l y i n g   b i n d e r   to  t he   j e t   s i d e   o f   t h e  

f i r s t   f a b r i c   l a y e r ;  

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

o t h e r   s i d e   of  s a i d   f i r s t   f a b r i c   l a y e r ;  

(d)  l o o s e l y   e n t a n g l i n g   a  web  of   f i b e r s   u t i l i z -  

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

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

an  o t h e r   s i d e ;  

(e)   a p p l y i n g   b i n d e r   to  t he   j e t   s i d e   of   s a i d  

s e c o n d   f a b r i c   l a y e r ;  

( f )   s u p e r i m p o s i n g   s a i d   s e c o n d   f i b r o u s   l a y e r  

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

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

n e x t   a d j a c e n t   t h e   r e i n f o r c i n g   l a y e r ;   a n d  

(g)  s e c u r i n g   s a i d   r e i n f o r c i n g   l a y e r   to  e a c h  

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

2.  A  m e t h o d   of   m a k i n g   a  low  c o s t ,   n o n w o v e n  

r e i n f o r c e d   f a b r i c   l a m i n a t e   h a v i n g   e x c e l l e n t  

a b r a s i o n   r e s i s t a n c e ,   d i m e n s i o n a l   s t a b i l i t y   a n d  

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

e n t a n g l i n g   two  s e p a r a t e :   w e t s   of   f i b e r s   u t i l i z i n g  

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

fo rm  f i r s t   and  s e c o n d   s e p a r a t e   f i b r o u s   l a y e r s ,   e a c h  

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

l a y e r   w i t h   t h e   o t h e r   s i d e   of   t he   f i r s t   and   s e c o n d  



f i b r o u s   l a y e r s   n e x t   a d j a c e n t   t he   r e i n f o r c i n g   l a y e r ,  

and  t h e n ,   in  e i t h e r   o r d e r ,   s e c u r i n g   the  r e i n f o r c i n g  

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

a p p l y i n g   b i n d e r   to  the   j e t   s i d e   of  the   f i r s t   a n d  

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

of  the   f a b r i c   l a m i n a t e .  

3.  The  m e t h o d   of  c l a i m   1  or  c l a i m   2  w h e r e i n   s a i d  

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

s t r e n g t h   f i b e r s .  

4.  The  m e t h o d   of  c l a i m   3  w h e r e i n   s a i d   a b s o r b e n t  

f i b e r s   a r e   c o t t o n   a n d / o r   r a y o n ,   and  s a i d   h i g h  

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

or  n y l o n   f i b e r s .  

5.  The  m e t h o d   of  a n y  o n e   of  c l a i m s   1  to  4  f u r t h e r  

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

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

and  the   r e i n f o r c i n g   l a y e r .  

6.  The  m e t h o d   of  any  one  of  c l a i m s   1  to  5 

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

is   s e c u r e d   to  s a i d   f i r s t   and  s e c o n d   f i b r o u s   l a y e r s  

by  the  u se   of   h e a t .  

7.  The  m e t h o d   of  a n y  o n e   of  c l a i m s   1  to  6 

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

8.  A  n o n w o v e n   r e i n f o r c e d   w ipe   h a v i n g   e x c e l l e n t  

a b r a s i o n   r e s i s t a n c e   and  a b s o r b e n c y   c o m p r i s i n g   a  

l a m i n a t e   made  by  a  m e t h o d   of   a n y  o n e   of  c l a i m s  

1  to  7 .  
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