
Europaisches  Pa ten tamt  

European  Patent  Office 

Office  europeen  des  brevets 
©  Publication  number: 0  0 7 0   1 7 6  

A 2  

©  EUROPEAN  PATENT  APPLICATION 

©  Application  number:  82303632.2 

@  Date  of  filing:  09.07.82 

©  Int  CI.3:  D  03  D  15/08 

®  Priority:  14.07.81  GB  8121705 

©  Date  of  publication  of  application: 
19.01.83  Bulletin  83/3 

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

©Applicant:  SCOTT  &  FYFE  LIMITED 
Scotscralg  Works 
Tayport  Fyfe  Scotland(GB) 

©  Inventor:  Tough,  William  Hamish 
Craig  Bank  2  Provost  Road 
Tayport  Fife  Scotland(GB) 

©  Representative:  Arthur,  John  William  et  al, 
FITZPATRICKS  48  St.  Vincent  Street 
Glasgow  G2  5TT  Scotland(GB) 

CM 
<  

(0 
i s  

©  Stretched  fabric  material. 

Fabric  material  is  formed  utilising  a  basic  fabric  taken 
from  the  loom  and  comprising  stretchable  warp  yarns  and 
weft  yarns.  In  accordance  with  the  present  invention,  the 
basic fabric  is  stretched  to  stretch  the  stretchable  yarns  by  as 
much  as  twice  their  original  length  and  the  yarns  are  set  in 
this  stretched  condition.  The  fabric  can  be  cold  or  hot  drawn, 
and  the  stretchable  yarns  preferably  comprise  plastics  tape 
e.g.  polypropylene.  The  weft  and  warp  yarns  may  be  heat 
bonded  at  their  interstices,  and  a  further  preferred  feature  is 
that  the  weft  yarns  have  longitudinal  zones  of  weakness 
which  results  in  the  weft  yarns  splitting  into  individual  strips 
on  warp  stretching.  An  additional  base  sheet  or  film  may  be 
employed.  The  inventive  fabrice  material  provides  consider- 
ably  increased  cover  without  substantial  increase  of  cost, 
and  the  strength  and  stability  of  the  fabric  will  be  increased. 



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

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

e x t e n d i n g   y a r n s   of  n y l o n ,   p o l y e s t e r ,   p o l y p r o p y l e n e ,  

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

m a t e r i a l s .  

F a b r i c   m a t e r i a l   i s   k n o w n   c o m p r i s i n g   a  w a r p / w e f t  

mesh   of  p o l y p r o p y l e n e   or  o t h e r   p l a s t i c s   m a t e r i a l ;   t h i s  

mesh   can   be  made  by  w e a v i n g   p o l y p r o p y l e n e   t a p e   o r  c a n  

be  made  by  f i b r i l l a t i n g   and   s t i t c h   b o n d i n g   a  l o n g i t u d i n a l l y  

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

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

as   d e s c r i b e d   in   t h e   a p p l i c a n t ' s   U.K.   P a t e n t   1 4 3 7 1 7 9 .  

I t   i s   t h e   p r i n c i p a l   o b j e c t   of   t h e   p r e s e n t   i n v e n t i o n   t o  

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

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

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

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

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

y a r n ,   and  s e t t i n g   t h e   s t r e t c h a b l e   y a r n   i n   t h e   s t r e t c h e d  

c o n d i t i o n .  

The  y a r n s   may  be  s t r e t c h e d   c o l d   or  may  be  h e a t e d   t o  

t h e i r   s o f t e n i n g   p o i n t   p r i o r   t o   s t r e t c h i n g .  

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

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

The  s t r e t c h a b l e   y a r n s   can   be  s t r e t c h e d   t o   a t   l e a s t  

30%  o f  t h e   o r i g i n a l   l e n g t h   and   p r e f e r a b l y   t o   a t   l e a s t  

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

c o m p r i s e s   wa rp   and  w e f t   y a r n s   and   t h e s e   can   be  w o v e n  

t o g e t h e r :   a l t e r n a t i v e l y   t h e   w a r p   y a r n s   may  be  a r r a n g e d  



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

The  f a b r i c   may  i n c l u d e   a  b a s e   s h e e t   s u c h   as  p l a s t i c  

f i l m s   or  c r e p e   p a p e r .  

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

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

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

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

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

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

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

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

The  p r e s e n t   i n v e n t i o n   i s   a l s o   f a b r i c   made  by  any  o f  

t h e   a b o v e   i n v e n t i v e   m e t h o d s .  

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

w o v e n   m a t e r i a l ,   n a m e l y : -  

1.  An  i n c r e a s e   i n   t h e   a r e a   of   f a b r i c   f o r   a  g i v e n   q u a n t i t y  

of   m a t e r i a l .  

2.  A  r e d u c t i o n   i n   t h e   w e i g h t   of  t h e   s t r e t c h e d   warp   o r  

w e f t   y a r n .  

3.  G r e a t e r   s t r e n g t h   of   f a b r i c   ( in   g r a m m e s / d t e x )   i n   t h e  

s t r e t c h e d   d i r e c t i o n .  

4.  An  i n c r e a s e   i n   w i d t h   i n   t h e   w e f t   y a r n   may  be  a c h i e v e d ,  

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

g i v e n   q u a n t i t y   of   y a r n .  

5.  A  b o n d   b e t w e e n   t h e   w a r p   and  w e f t   e l e m e n t s   of   t h e   f a b r i c  

may  be  a c h i e v e d   t o   a  v a r i a b l e   d e g r e e .  

E m b o d i m e n t s   of  t h e   p r e s e n t   i n v e n t i o n   w i l l   now  b e  

d e s c r i b e d   by  way  of   e x a m p l e   w i t h   r e f e r e n c e   to   t h e  

a c c o m p a n y i n g   d r a w i n g s   i n   w h i c h :  



F i g .   1  s h o w s   a  b a s e   f a b r i c   u s e d   in   a  f i r s t   e m b o d i m e n t  

of  t h e   p r e s e n t   i n v e n t i o n ;  

F i g .   2  s h o w s   t h e   b a s e   f a b r i c   of   F i g .   1  t r e a t e d   i n  

a c c o r d a n c e   w i t h   t h e   p r e s e n t   i n v e n t i o n ;  

F i g .   3  s h o w s   a  b a s e   f i l m   u s e d   in   a  f u r t h e r   e m b o d i m e n t  

of  t h e   p r e s e n t   i n v e n t i o n ;  

F i g .   4  shows   t h e   f i l m   of  F i g .   3  in   t h e   s t i t c h e d   a n d  

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

i n v e n t i o n ;  

F i g .   5  s h o w s   a  s t i t c h e d   b a s e   s h e e t   u s e d  i n   a  f u r t h e r  

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

F i g .   6  shows   t h e   s t i t c h e d   b a s e   s h e e t   i n   t h e   s t r e t c h e d  

c o n d i t i o n   and   i n   a c c o r d a n c e   w i t h   t h e   p r e s e n t   i n v e n t i o n .  

R e f e r r i n g   t o   F i g s .   1  and   2,  i n   t h e   f i r s t   e m b o d i m e n t  

of  t h e   p r e s e n t   i n v e n t i o n ,   b a s i c   f a b r i c   m a t e r i a l   1  c o m p r i s e s  

a  woven  c o n s t r u c t i o n   of  w a r p   y a r n s   2  and  w e f t   y a r n s   3 ,  

w h i c h   y a r n s   2 , 3   a r e   f o r m e d   f r o m   f l a t   p o l y p r o p y l e n e   t a p e .  

The  w a r p   i s   a  111  t e x   t a p e   p r o d u c e d   w i t h   a  s t r e t c h  

o r i e n t a t i o n   r a t i o   of   6 :1   f o r   e x a m p l e ,   w h i l e   t h e   w e f t   t a p e  

3  i s   a  111  t e x   t a p e   w i t h   a  s t r e t c h   o r i e n t a t i o n   r a t i o   o f  

7  to   1  and  w h i c h   h a s   b e e n   p r o d u c e d   w i t h   l o c a l i s e d  

w e a k e n e d   a r e a s   4  r u n n i n g   in   t h e   l o n g i t u d i n a l   d i r e c t i o n s  

by  means   of  f i b r i l l a t i o n ,   e m b o s s i n g   or  o t h e r   m e t h o d s .  

39  t h r e a d s   p e r   10  cms  can   be  p r o v i d e d   in   t h e   w a r p   d i r e c t i o n  

and  39  t h r e a d s   p e r   10  cms  in   t h e   w e f t   d i r e c t i o n .   F i g . l  

shows  t h e   f a b r i c ' i n   t h e   i n i t i a l   u n s t r e t c h e d   c o n d i t i o n .  

The  b a s i c   f a b r i c   1  i s   now  t e n s i o n e d   and  h e a t e d   t o  

a p p r o x i m a t e l y   1600C  a t   w h i c h   t e m p e r a t u r e   t h e   p o l y p r o p y l e n e  

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

a t   t h e   d e s i r e d   v a l u e   of  1600C  a p p r o x i m a t e l y ,   t h e   f a b r i c   1 



i s   s t r e t c h e d   i n   t h e   w a r p   d i r e c t i o n   ( s e e   a r r o w   X  i n   F i g . 2 )  

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

t h e   f a b r i c   t e m p e r a t u r e   w i t h i n   p a r t i c u l a r   l i m i t s   e . g .   +  2 0 C  

f o r   s a t i s f a c t o r y   r e s u l t s   and   t h e   p a r t i c u l a r   t e m p e r a t u r e  

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

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

w a r p   y a r n   2  e x p e r i e n c e s   a  w e i g h t   r e d u c t i o n   f r o m   111  t e x  

t o   56  t e x .   H o w e v e r ,   due  t o   t h e   i n c r e a s e d   o r i e n t a t i o n   o f  

t h e   w a r p   y a r n   2,  t h e   t e n a c i t y   of   t h e   y a r n ,   as  e x p r e s s e d  

i n   g m s / d t e x ,   w i l l   be  i n c r e a s e d   and   t h e   e x t e n s i o n   of   t h e  

y a r n   a t   b r e a k i n g   l o a d   w i l l   be  r e d u c e d .   The  w e f t   y a r n   3 

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

t h e   a p p r o p r i a t e   t e m p e r a t u r e   a p p l i e d   t o   t h e   f a b r i c   1  a n d  

t h e   t e n s i o n   and   s t r e t c h i n g   w h i c h   o c c u r s   i n   t h e   p r o c e s s ,  

t h e   w a r p   and   w e f t   y a r n s   2 , 3   in   t h e   f a b r i c   w i l l   b o n d  

t o g e t h e r   a t   t h e i r   i n t e r s e c t i o n s   5.  The  d e g r e e   of  b o n d i n g  

may  be  a d j u s t e d   by  v a r y i n g   t h e   c o n d i t i o n s   of   t e m p e r a t u r e ,  

t e n s i o n   and   s t r e t c h .   D u r i n g   t h e   h e a t i n g   and   s t r e t c h i n g  

i n   t h e   w a r p   d i r e c t i o n   X  and   b e c a u s e   of   t h e   b o n d   a c h i e v e d  

a t   t h e   i n t e r s e c t i o n s   5  of   w a r p   and   w e f t   y a r n s   2 , 3 ,   t h e  

w e f t   t a p e   3  w i l l   be  E x t e n d e d   i n   i t s   c r o s s w i s e   d i r e c t i o n .  

A l s o   b e c a u s e   i t   has   b e e n   w e a k e n e d   i n   t h e   l o n g i t u d i n a l  

d i r e c t i o n   i t   w i l l   t e n d   t o   s p l i t   a l o n g   t h e s e   weak   z o n e s  

or   p o i n t s   4  c o n t i n u o u s l y   or  i n t e r m i t t e n t l y   ( d e p e n d i n g   o n  

d e g r e e   and   f o r m   of  w e a k e n i n g )   i n t o   s t r i p s   6,  w h i c h   s t r i p s  

6  w i l l   be   p u l l e d   a p a r t   ( s e e   F i g . s )   t h u s   r e t a i n i n g   t o   a  

d e g r e e   t h e   e f f e c t i v e   c o v e r   of   t h e   w e f t   t a p e s   3  d e s p i t e  

t h e i r   now  b e i n g   s i t u a t e d   i n   t h e   f a b r i c   a t   19k  t h r e a d s  

p e r   10  cms  i n s t e a d   of  t h e   o r i g i n a l   39  t h r e a d s   p e r   10  c m s .  

As  can   be   s e e n ,   t h e   i n d i v i d u a l   g a p s   7  i n   t h e   s t r e t c h e d  



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

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

I f   t h e   w e f t   t a p e s   a r e   no t   w e a k e n e d   l o n g i t u d i n a l l y   t h e i r  

w i d t h   w i l l   be  e x t e n d e d   by  t h e   d i s t u r b i n g   of  t h e   m o l e c u l a r  

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

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

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

of  n a r r o w   s t r i p s   6  d u r i n g   t h e   h e a t   and  s t r e t c h   p r o c e s s  

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

s t r e n g t h   i s   m a i n t a i n e d .  

U l t i m a t e l y ,   on  c o o l i n g   t h e   f a b r i c ,   a  p e r m a n e n t   b o n d  

i s   a c h i e v e d   a t   t h e   w a r p / w e f t   i n t e r s e c t i o n s   5  r e s u l t i n g  

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

r e t e n t i o n   of   c o v e r   and  s t r e n g t h .  

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

i n   t h i s   f o r m   can   be  l i s t e d   as  f o l l o w s : -  

1.  For   e v e r y  o n e   s q u a r e   m e t r e   p r o d u c e d   on  t h e   l oom  ( i . e .  

as  i n   F i g .   1 ) ,   two  s q u a r e   m e t r e s   of  f i n i s h e d   f a b r i c  

w i l l   r e s u l t   ( F i g . 2 )  

2.  I f   f a b r i c   can   be  p r o d u c e d   w i t h   a  r e s u l t a n t   w a r p   t e x  

of  56  f r o m   an  i n i t i a l   wa rp   t e x   of  111 ,   t h e n   t h i s   w i l l  

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

as  i t   i s   n o r m a l   f o r   t h e   l o w e r   t e x   y a r n s   t o   be  m o r e  

e x p e n s i v e   p e r   k i l o   t h a n   t h e   h i g h e r   t e x   y a r n s .  

3.  The  r e s u l t a n t   s t r e n g t h   of  t h e   f a b r i c   i n   g r a m m e s / d t e x  

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

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

( F i g . 1 ) .  

The  r e s u l t a n t   s t r e n g t h   of  t h e   f a b r i c   1  in   t h e   w e f t  

d i r e c t i o n   in   g r a m m e s / d t e x   i s   m a i n t a i n e d   d e s p i t e   c r o s s w i s e  



e x t e n s i o n   of  t h e   w e f t   t a p e s   3 .  

I t   w i l l   be  a p p r e c i a t e d   t h a t   a  b a s e   f a b r i c   1  c o n t a i n i n g  

t a p e s   ( 2 , 3 , )   of  y a r n s   of  o t h e r   s y n t h e t i c   or  n a t u r a l  

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

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

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

10  cm,  p r o v i d e d   t h e   t a p e s   or  y a r n s   u s e d   c an   be  e x t e n d e d  

i f   n e c e s s a r y   by  t h e   p r e c e n t a g e   r e q u i r e d   u n d e r   t h e   s e l e c t e d  

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

s t r e t c h .  

I t   w i l l   a l s o   be  a p p r e c i a t e d   t h a t   i n   t h i s   e m b o d i m e n t  

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

l o n g i t u d i n a l   d i r e c t i o n ,   or  i n   b o t h   t h e   l o n g i t u d i n a l . a n d  

t r a n s v e r s e   d i r e c t i o n s   i n   v a r y i n g   d e g r e e s   f r o m   1%  u p w a r d s .  

One  c o m m e r c i a l   end   use   f o r   t h e   f a b r i c   d e s c r i b e d   i n  

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

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

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

i s   d e s i r a b l e   a t   a  low  c o s t .  

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

of   t a p e s   may  be  u s e d   w h i c h   do  n o t   h a v e   t h e   l o n g i t u d i n a l  

w e a k e n e d   z o n e s .  

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

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

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

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

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

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

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

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



can   a d v a n t a g e o u s l y   be  of  j u t e   f i b r e .   The  m a t e r i a l   i n  

t h e   c h a i n   in   t h e   w a r p   d i r e c t i o n   i s   a  44  t e x   t a p e   p r o d u c e d  

w i t h   a  s t r e t c h   o r i e n t a t i o n   r a t i o   of  5 : 1 ,   w h i l e   t h e   w e f t  

y a r n   i s   a  276  t e x   s p u n   j u t e   y a r n .   The  r ows   of  c h a i n  

s t i t c h   in   t h e   w a r p   d i r e c t i o n   can   be  p r o v i d e d   a t   32  r o w s  

p e r   10  cms  and  t h e   w e f t   y a r n s   c a n  b e   p r o v i d e d   a t   78  t h r e a d s  

p e r   10  c m s . .  

The  b a s i c   f a b r i c   i s   now  t e n s i o n e d   and  h e a t e d   t o  

a p p r o x i m a t e l y   1 5 8  C ,   a t   w h i c h   t e m p e r a t u r e   t h e   p o l y p r o p y l e n e  

t a p e   in   t h e   c h a i n   s t i t c h   b e c o m e s   s o f t e n e d .   W i t h   t h e  

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

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

t a p e   i n   t h e   c h a i n   s t i t c h   e x p e r i e n c e s   w e i g h t   r e d u c t i o n  

f r o m   44  t e x   t o   22  t e x .   H o w e v e r ,   due  t o   t h e   i n c r e a s e d  

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

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

t e n a c i t y   of  t h e   c h a i n ,   as  e x p r e s s e d   in   g m s / d t e x ,   w i l l   b e  

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

w i l l   be  r e d u c e d .   The  w e f t   y a r n   w i l l   be  u n a f f e c t e d   by  t h e  

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

a t   32  t h r e a d s   p e r   10  cms,  i t   w i l l   now  be  r e d u c e d   t o   1 6  

t h r e a d s   p e r   10  c m s .  

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

i n   t h i s   f o r m   can  be  l i s t e d   as  f o l l o w s : -  

1.  For   e v e r y  o n e   s q u a r e   m e t r e   of  b a s i c   f a b r i c   p r o d u c e d ,  

two  s q u a r e   m e t r e s   of   f i n i s h e d   f a b r i c   w i l l   r e s u l t .  

2.  I f   f a b r i c   can   be  p r o d u c e d   w i t h   a  r e s u l t a n t   c h a i n   y a r n  

t e x  o f   22  f r o m   an  i n i t i a l   t e x   of  44,  t h e n   t h i s   w i l l  

r e s u l t   in   a  c h e a p e r   y a r n   c o s t   p e r   k i l o ,   as  i t   i s  

n o r m a l   f o r   t h e   l o w e r   t e x   y a r n s   t o   be  more   e x p e n s i v e  



p e r   k i l o   t h a n   t h e   h i g h e r   t e x   y a r n s .  

3.  The  e f f e c t   of  s t r e t c h i n g   t h e   c h a i n   f o r m a t i o n   i n   t h e  

w a r p   d i r e c t i o n   r e s u l t s   i n   3  r e a s o n s   f o r   i n c r e a s e d  

t e n a c i t y   i n   g m s / d t e x   of   t h e   c h a i n :  

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

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

b .   Any  t e n s i o n   l o a d   s u b s e q u e n t l y   a p p l i e d   t o   t h e   c h a i n  

w i l l   be  e v e n l y   d i s t r i b u t e d   o v e r   t h e   3  l e g s   of  t h e  

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

c.   When  t h e   c h a i n   i s   s t r e t c h e d ,   t h e   a m o u n t   o f  

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

i s   l e s s   t h a n   t h e   o r i e n t a t i o n   i n   t h e   l e g s   of   t h e  

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

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

of   t h e   l i n k   i n   t h e   c h a i n .  

4.  The  c o m b i n a t i o n   of   h e a t i n g   and   t e n s i o n i n g   t h e   c h a i n  

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

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

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

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

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

i m p r o v e d   s t a b i l i t y .  

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

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

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

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

or  f i b r e   b a s e   and  s i t u a t e d   i n   t h e   b a s e   f a b r i c   w i t h   d i f f e r e n t  

s e t t i n g s   o f   t a p e s   or  y a r n s   p e r   10  cm  p r o v i d e d   t h e   t a p e s   o r  

y a r n s   u s e d   can   be  e x t e n d e d   i f   n e c e s s a r y   by  t h e   p r e c e n t a g e  

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



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

I t   w i l l   a l s o   be  a p p r e c i a t e d   t h a t   i n   t h i s   e m b o d i m e n t  

t h e   s t r e t c h   may  be  a p p l i e d   to   t h e   b a s e   f a b r i c   in   t h e  

l o n g i t u d i n a l   d i r e c t i o n ,   or  in   b o t h   t h e   l o n g i t u d i n a l   a n d  

t r a n s v e r s e   d i r e c t i o n s   i n   v a r y i n g   d e g r e e s   f r o m   1%  u p w a r d s .  

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

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

w h i c h   has   t h e   a p p e a r a n c e   of  a  t r a d i t i o n a l   j u t e   b a c k i n g ,  

w i t h   v e r y   good   p r o p e r t i e s   of  s t a b i l i t y   and   a d h e s i o n  

n e c e s s a r y   f o r   t h i s   end  u s e ,   a t   a  low  c o s t .  

I n   a  t h i r d   e m b o d i m e n t   of  t h e   p r e s e n t   i n v e n t i o n   n o w  

d e s c r i b e d ,   by  way  of  e x a m p l e ,   f a b r i c   m a t e r i a l   c o m p r i s e s  

a  l e n o   woven   c o n s t r u c t i o n   of  warp   and  w e f t   y a r n s ,   w h i c h  

y a r n s   a r e   f o r m e d   f r o m   f l a t   p o l y p r o p y l e n e   t a p e .   T h e  

'wa rp   t a p e   i s   a  44  t e x   t a p e   p r o d u c e d   w i t h   a  s t r e t c h  

o r i e n t a t i o n   r a t i o   of  6 : 1   w h i l e   t h e   w e f t   t a p e   i s   a  1 1 1   t e x  

w i t h   a  s t r e t c h   o r i e n t a t i o n   r a t i o   of  7 : 1 .   2  x  24  t h r e a d s  

p e r   10  cms  can  be  p r o v i d e d   in   t h e   w a r p   d i r e c t i o n   and  4 0  

t h r e a d s   p e r   10  cms  in   t h e   w e f t   d i r e c t i o n .   The  b a s i c   f a b r i c  

i s   now  t e n s i o n e d   and  h e a t e d   to   a p p r o x i m a t e l y   1 5 8 ° C ,   a t  

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

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

t w i c e   i t s   o r i g i n a l   l e n g t h .   The  warp   e x p e r i e n c e s   a  w e i g h t  

r e d u c t i o n   f r o m   44  t o   22  t e x .   H o w e v e r ,   due   t o   t h e   i n c r e a s e d  

o r i e n t a t i o n   of  t h e   w a r p   y a r n ,   t h e   t e n a c i t y   of  t h e   y a r n ,   a s  

e x p r e s s e d   in   g m s / d t e x ,   w i l l   be  i n c r e a s e d   and   t h e   e x t e n s i o n  

of   b r e a k i n g   l o a d   w i l l   be  r e d u c e d .   The  w e f t   y a r n   w i l l   n o t  

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

i n   t h e   f a b r i c   a t   40  t h r e a d s   p e r   10  cms,  i t   w i l l   now  b e  

s i t u a t e d   a t   20  t h r e a d s   p e r   10  c m s .  



A d v a n t a g e s   t o   be  g a i n e d   f r o m   p r o d u c i n g   t h e   f a b r i c   i n  

t h i s   f o r m   can   be  l i s t e d   as  f o l l o w s : -  

1.  For   e v e r y  o n e   s q u a r e   m e t r e   p r o d u c e d   on  t h e   l o o m , 2  

s q u a r e   m e t r e s   of   f i n i s h e d   f a b r i c   w i l l   r e s u l t .  

2.  I f   f a b r i c   c a n   be  p r o d u c e d   w i t h   a  r e s u l t a n t   warp   t e x  

of   22  f r o m   an  i n i t i a l   y a r n   of   44,   t h e n   t h i s   w i l l  

r e s u l t   in   a  c h e a p e r   y a r n   c o s t   p e r   k i l o ,   as  i t   i s  

n o r m a l   f o r   t h e   l o w e r   t e x   y a r n s   t o   be  more  e x p e n s i v e  

p e r   k i l o   t h a n   t h e   h i g h e r   t e x   y a r n s .  

3.  An  i m p r o v e m e n t   in   t e n a c i t y   in   t h e   w a r p   r e s u l t i n g  

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

and   t h e   e q u a l i s i n g   of  t e n s i o n s   b e t w e e n   t h e   t w o  

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

4.  B o n d i n g   b e t w e e n   t h e   w a r p   and  w e f t   t a p e s   may  b e  

a c h i e v e d ,   i f   r e q u i r e d ,   t o   v a r y i n g   d e g r e e s .   I f   n o  

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

i n   t h e   f a b r i c   can   s t i l l   be  a c h i e v e d   by  t h e   t i g h t e n i n g  

of   t h e   two  l e n o   w a r p   t h r e a d s   a r o u n d   t h e   w e f t .  

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

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

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

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

w i t h   d i f f e r e n t   s e t t i n g s   of  t a p e s   or  y a r n s   p e r   10  cm 

p r o v i d e d   t h e   t a p e s   or  y a r n s   u s e d   can   be  e x t e n d e d   i f  

n e c e s s a r y   by  t h e   p e r c e n t a g e   r e q u i r e d   u n d e r   t h e   s e l e c t e d  

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

s t r e t c h .  

I t  w i l l   a l s o   be  a p p r e c i a t e d   t h a t   i n   t h i s   e m b o d i m e n t  

t h e   s t r e t c h   may  be  a p p l i e d   t o   t h e   b a s e   f a b r i c   in   t h e  

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



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

d e g r e e s   f r o m   1%  u p w a r d s .  

One  c o m m e r c i a l   end  u se   f o r   t h e   f a b r i c   d e s c r i b e d   i n  

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

p r o d u c t s   f o r   use   as  b l a n k e t s   and   c o i r   m a t r e s s   p a d s ,  

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

i s   i m p o r t a n t ,   a l o n g   w i t h   low  c o s t .  

R e f e r r i n g   to   F i g s .   3  and   4  in   a  f o u r t h   e m b o d i m e n t   o f  

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

p o l y p r o p y l e n e   f i l m   8  i s   s u p p l i e d   t o   t h e   w e f t   c a r r i e r   9 

of   a  M a l i m o   (RTM)  s t i t c h - b o n d i n g   m a c h i n e   ( n o t   s h o w n ) ,  

w h i c h   c a r r i e r   t r a v e r s e s   b a c k   and   f o r t h   t r a n s v e r s e l y   t o  

t h e   d i r e c t i o n   of  wa rp   f e e d   ( a r r o w   F  F i g . 3 ) ,   t o   c r o s s - l a y  

t h e   f i l m   s t r i p   8  c o n t i n u o u s l y .   The  w e f t   c a r r i e r   9  i s  

m o d i f i e d   so  as  t o   p r e p e r f o r a t e   t h e   s t r i p   a t   a p p r o p r i a t e  

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

2 . 5   m i l l i m e t r e s   w i d e ,   w h i c h   c an   be  l o o p e d   a b o u t   t h e   h o o k s  

( n o t   shown)  w h i c h   n o r m a l l y   r e c e i v e   t h e   w e f t .   A l t e r n a t i v e l y ,  

t h e   c a r r i e r   m o t i o n   may  be  s u c h   as  t o   i m p a l e   t h e   s t r i p   8 

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

n a r r o w   s t r a n d s   w h i c h   can   be  l o o p e d   a b o v e   t h e   h o o k s .   I n  

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

u p p e r   l a y e r   8a  and  l o w e r   l a y e r   8b  i s   f e d   by  t h e   h o o k s   t o  

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

s u p p l y   of  s t i t c h i n g   y a r n   10  ( F i g . 4 )   i s   p r o v i d e d   of   n y l o n ,  

p o l y p r o p y l e n e   or  o t h e r   h e a t   s t r e t c h a b l e   p l a s t i c s   m a t e r i a l  

and   t h e   s t i t c h i n g   y a r n   10  can   be  in   t h e   f o r m   of   t a p e .   T h e  

s t i t c h i n g   y a r n   10  s h o u l d   be  m o d e r a t e l y   o r i e n t a t e d   t o   e n a b l e  

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

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



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

8,  so  s e c u r i n g   t h e   c r o s s - l a i d   l a y e r s   8a,  8b  t o g e t h e r .  

T h e r e   i s   t h u s   p r o d u c e d   a  d o u b l e - l a y e r   f i l m   8a,  8 b  

a n d   t h e   o r i e n t a t i o n   ( a r r o w   K  F i g . 3 )   of  t h e   s u p e r i m p o s e d  

f i l m   l a y e r s   8a,  8b  w i l l   r u n   o p p o s i t e l y   t o   e a c h   o t h e r   a n d  

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

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

8a,   8b  of  t h e   f i l m   8  w i l l   d e p e n d   on  t h e   m a c h i n e   s e t t i n g s  

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

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

I t   has   b e e n   f o u n d   t h a t   t h e   s t i t c h   n e e d l e s ,   o n  

p e n e t r a t i n g   t h e   c r o s s - l a i d   d o u b l e - l a y e r   f i l m   8,  c a u s e  

s h o r t   s l i t s   11  on  e a c h   l a y e r   8a,   8b  w h i c h   e x t e n d   i n   t h e  

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

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

( i . e .   t o   t h e   wa rp   d i r e c t i o n ) ,   t h e   s l i t s   ( l l b )   of  one  l a y e r  

e x t e n d i n g   o p p o s i t e l y   t o   t h e   s l i t s   ( l l a )   of   t h e   s u p e r i m p o s e d  

l a y e r   due  t o   t h e   r e l a t i v e   a n g u l a r   o r i e n t a t i o n   of  t h e  

s u p e r i m p o s e d   l a y e r s   8a,   8 b .  

The  s t i t c h i n g   y a r n s   10  a r e   c a p a b l e   of   s u b s t a n t i a l  

f u r t h e r   o r i e n t a t i o n   a n d ,   when   t h e   s t i t c h e d - b o n d e d   f a b r i c  

12  i s   t a k e n   f rom  t h e   s t i t c h - b o n d i n g   m a c h i n e ,   t h e   f a b r i c   12  

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

y a r n s   10  to   a  s e l e c t e d   t e m p e r a t u r e   and   so  as  t o   s o f t e n  

t h e   s t i t c h i n g   y a r n   10:  t h i s   c an   be  c o n v e n i e n t l y   done   s i n c e  

t h e   s t i t c h i n g   y a r n   10  s t a n d s   p r o u d   of  t h e   w e f t   f i l m   8 .  

A l t e r n a t i v e l y ,   t h e   f a b r i c   12  c o u l d   be  c o m p l e t e l y   h e a t e d  

c a u s i n g . s o f t e n i n g   of  t h e   s t i t c h i n g   y a r n   10  i f   t h e   s t i t c h i n g  

h a s   a  l o w e r   m e l t i n g   t e m p e r a t u r e .   S i m u l t a n e o u s l y   w i t h   t h e  

h e a t   s o f t e n i n g ,   t h e   s t i t c h i n g   y a r n   10  i s   t e n s i o n e d  



l o n g i t u d i n a l l y   and  s t r e t c h e d .   In  t h i s   way,  t h e   l e n g t h  

of  t h e   f a b r i c   12  can   be  as  much  as  d o u b l e d   and  t h e r e   i s  

no  c o r r e c p o n d i n g   r e d u c t i o n   in   i t s   w i d t h .  

When  t h e   d o u b l e - l a y e r   f i l m   8a,   8b  i s   s t r e t c h e d   in   t h e  

l o n g i t u d i n a l   d i r e c t i o n ,   " w e f t   e l e m e n t s "   13  a r e   c r e a t e d  

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

t h e   f i l m   and  a r e   l i n k e d   by  d i a g o n a l l y   e x t e n d i n g   f i b r i l s  

14,  15  f o r m e d   b y  s a i d   s l i t s   11  and  a  m a t e r i a l   h a v i n g   a  v e r y  

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

p r o d u c e d .   Thus  i t   ha s   b e e n   f o u n d   t h a t   by  a p p r o p r i a t e l y  

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

t h e   s e p a r a t i o n   of  t h e   c r o s s - l a i d   f i l m   8  c a u s e d   by  t h e  

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

s e r i e s   of  f i b r i l s   1 4 , 1 5   c o n n e c t i n g   s u c c e s s i v e   " w e f t  

e l e m e n t s "   13  and  r u n n i n g   d i a g o n a l l y   i n   s a l t i r e   f o r m a t i o n .  

The  f i r s t .  s e r i e s   c o n s i s t s   of  a  f i b r i l   14  r u n n i n g   d i a g o n a l l y  

a c r o s s   e a c h   s p a c e   d e f i n e d   by  s u c c e s s i v e   w e f t   e l e m e n t s   1 3  

and   a d j a c e n t   rows   of  s t i t c h i n g ,   in   t h e   d i r e c t i o n   o f  

o r i e n t a t i o n   of  t h e   one  l a y e r   (8a)  of  f i l m ,   and   t h e   o t h e r  

s e r i e s   c o n s i s t s   of  a  s i m i l a r   f i b r i l   15  r u n n i n g   a c r o s s   e a c h  

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

s u p e r i m p o s e d   l a y e r   (8b)  o f  t h e   c r o s s - l a i d   f i l m .   T h e s e  

f i b r i l s   1 4 , 1 5   i m p r o v e   t h e   d i m e n s i o n a l   s t a b i l i t y   of  t h e  

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

t o   b i a s i n g   s t r e s s e s   of  t h e   f a b r i c   12  i s   v e r y   s u b s t a n t i a l l y  

i n c r e a s e d .  

In   t h i s   f o u r t h   e m b o d i m e n t   of  t h e   p r e s e n t   i n v e n t i o n ,  

t h e   w e f t   f i l m   8  e m p l o y e d   i s   of  w e i g h t   of  50  g r a m m e s   p e r  

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

in   a  w e f t   d i r e c t i o n   f i l l   w e i g h i n g   100  g r a m m e s   p e r   s q u a r e  



m e t r e .   The  m a t e r i a l   i n   t h e   c h a i n   10  i n   t h e   w a r p  

d i r e c t i o n   i s   a  44  t e x   p o l y p r o p y l e n e   t a p e   p r o d u c e d   w i t h   a  

s t r e t c h   o r i e n t a t i o n   r a t i o   of   5 : 1 .   The  r o w s   of  c h a i n  

s t i t c h   i n   t h e   w a r p   d i r e c t i o n   can  be  p r o v i d e d   a t   32  r o w s  

p e r   10  cms .   The  l e n g t h   of   s t i t c h  c a n   be  3 .5   mms.  T h e  

b a s i c   f a b r i c   when  - t e n s i o n e d   can   be  h e a t e d   t o   a p p r o x i m a t e l y  

1 5 8  C ,   a t   w h i c h   t e m p e r a t u r e   t h e   p o l y p r o p y l e n e   t a p e   1 0  

i n   t h e   c h a i n   s t i t c h   b e c o m e s   s o f t e n e d .   The  b a s i c   f a b r i c  

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

l e n g t h ,   a n d   t h e   t a p e   i n  t h e   c h a i n   s t i t c h   10  e x p e r i e n c e s  

w e i g h t   r e d u c t i o n   f r o m   44  t e x   t o   22  t e x .   H o w e v e r ,   due   t o  

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

e q u a l i s a t i o n   of   t e n s i o n   on  t h e   3  l e g s   of   t h e   c h a i n ,   t h e  

r e s u l t a n t   t e n a c i t y   of   t h e   c h a i n ,   as  e x p r e s s e d   in   g r a m m e s  

p e r   d t e x ,   w i l l  b e   c o n s i d e r a b l y   i n c r e a s e d   and   t h e   e x t e n s i o n  

a t   b r e a k i n g   l o a d   w i l l   be  r e d u c e d   as  i n   t h e   s e c o n d  

e m b o d i m e n t .   The  w e f t   f i l m   8  w i l l   b e  u n a f f e c t e d   by  t h e  

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

a t   a  t o t a l   w e i g h t   of  100  g r ammes   p e r   s q u a r e   m e t r e ,   i t   w i l l  

n o t   be  r e d u c e d   t o   50  g r a m m e s   p e r   s q u a r e   m e t r e .  

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

i n   t h i s   f o r m   can   be  l i s t e d   as  f o l l o w s : -  

1.  Fo r   e v e r y  o n e   s q u a r e   m e t r e   of  b a s i c   f a b r i c   p r o d u c e d ,  

two  s q u a r e   m e t r e s   of   f i n i s h e d   f a b r i c   w i l l   r e s u l t .  

2.  I f   f a b r i c   can   be  p r o d u c e d   w i t h   a  r e s u l t a n t   c h a i n   y a r n  

t e x   of   22  f r o m   an  i n i t i a l   t e x   of  44,   t h e n   t h i s   w i l l  

r e s u l t   i n   a  c h e a p e r   y a r n   c o s t   p e r   k i l o ,   as  i t   i s  

n o r m a l   f o r   t h e   l o w e r   t e x   y a r n s   t o   be  more   e x p e n s i v e  

p e r   k i l o   t h a n   t h e   h i g h e r   t e x   y a r n s .  

3.  The  e f f e c t   of   s t r e t c h i n g   t h e   c h a i n   f o r m a t i o n   in   t h e  



w a r p   d i r e c t i o n   r e s u l t s   in   3  r e a s o n s   f o r   i n c r e a s e d  

t e n a c i t y   in   g r ammes   p e r   d t e x   of  t h e   c h a i n :  

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

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

b .   Any  t e n s i o n   l o a d   s u b s e q u e n t l y   a p p l i e d   t o   t h e   c h a i n  

w i l l   be  e v e n l y   d i s t r i b u t e d   o v e r   t h e   3  l e g s   o f  

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

c.  When  t h e   c h a i n   i s   s t r e t c h e d ,   t h e   a m o u n t   o f  

o r i e n t a t i o n   r e s u l t i n g   a t   t h e   c u r v e d   end  of  t h e  

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

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

s t r e n g t h ' a t   t h e   l o o p   end  w h i c h   i s   n o r m a l l y   t h e  

weak   p a r t   of  t h e   l i n k   in   t h e   c h a i n .  

4.   The  c o m b i n a t i o n   of  h e a t i n g   and  t e n s i o n i n g   t h e - c h a i n  

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

t h e   c h a i n ' s   f o r m a t i o n   g r i p p i n g   more   t i g h t l y   a r o u n d  

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

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

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

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

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

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

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

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

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

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

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

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

a  w e f t   d i r e c t i o n   o r i e n t e d   web,  row,   or  f i l m   of  o t h e r  

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



w i d t h   w e i g h t   and  t h i c k n e s s ,   c o u l d   be  u s e d   a n d   t h a t   i n  

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

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

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

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

y a r n s   p e r   10  cm  p r o v i d e d   t h e   warp   and  w e f t   d i r e c t i o n  

m a t e r i a l s   can  be  e x t e n d e d   i f   n e c e s s a r y   by  t h e   p e r c e n t a g e  

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

and  d i r e c t i o n   of  b a s e   f a b r i c   s t r e t c h .   I t   w i l l   a l s o   b e  

a p p r e c i a t e d   t h a t   i n   t h i s   e m b o d i m e n t   s t r e t c h   may  b e  

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

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

v a r y i n g   d e g r e e s   f r o m   1%  u p w a r d s .  

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

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

w h e r e   l i g h t n e s s   and   g o o d   s t a b i l i t y   a r e   r e q u i r e d   i n   t h e  

p r o d u c t ,   a l o n g   w i t h   a  low  c o s t   of  p r o d u c t i o n .  

R e f e r r i n g   t o   F i g s .   5  a n d   6,  in   a  f i f t h   e m b o d i m e n t  

of  t h e   p r e s e n t   i n v e n t i o n ,   a  b a s i c   f a b r i c   16  ( F i g . 4 )  

c o m p r i s e s   a  s t i t c h   b o n d e d   c r e p e   p a p e r   17  c r i m p e d   t r a n s v e r s e l y  

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

w a r p   y a r n   18  of   a  p a r t i a l l y   o r i e n t e d   p o l y e s t e r   c o n t i n u o u s  

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

a  t r a n s v e r s e   w e f t   19  of   c o n t i n u o u s   f i l a m e n t   p o l y e s t e r   w i t h  

s t a n d a r d   o r i e n t a t i o n .   The  y a r n   18  e x t e n d s   t r a n s v e r s e l y  

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

d i r e c t i o n   i s   a  30  t e x   POY  p o l y e s t e r   y a r n ,   w h i l e   t h e   w e f t  

y a r n   19  i s   a  15  t e x   c o n t i n u o u s   f i l a m e n t ,   c o n v e n t i o n a l l y  

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

w a r p   d i r e c t i o n   can   be  p r o v i d e d   a t   20  rows   p e r   lO  cms  a n d  



t h e   w e f t   y a r n s   can   be  p r o v i d e d   a t   15  t h r e a d s   p e r   10  c m s .  

The  b a s i c   f a b r i c   16  i s   n o w  t e n s i o n e d   a n d   s t r e t c h e d   i n  

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

F i g .   5  ' t o   t w i c e   i t s   o r i g i n a l   l e n g t h   w i t h o u t   t h e   a p p l i c a t i o n  

of  h e a t   i . e .   t o   t h e   c o n d i t i o n   in   F i g . 6 .   The  POY  y a r n   1 8  

e x p e r i e n c e s   a  w e i g h t   r e d u c t i o n   f rom  30  t e x   t o   15  t e x .  

H o w e v e r ,   due   t o   t h e   n a t u r e   of  t h e   POY  and   t h e   i n c r e a s e d  

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

on  t h e   3  l e g s   of  t h e   c h a i n ,   t h e   r e s u l t a n t   t e n a c i t y   o f  

t h e   c h a i n ,   as   e x p r e s s e d   in   g rammes   p e r   d t e x ,   w i l l   b e  

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

w i l l   be  r e d u c e d   t o   n o r m a l   l e v e l s   as  e x p l a i n e d   p r e v i o u s l y .  

The  w e f t   y a r n   19  i n s t e a d   of   b e i n g   s i t u a t e d   i n   t h e   f a b r i c  

a t   15  t h r e a d s   p e r   10  cms,  w i l l   now  be  r e d u c e d   t o   7h  t h r e a d s  

p e r   10  cms.   The  a d v a n t a g e s   to   be  g a i n e d   f r o m   p r o d u c i n g  

t h e   f a b r i c   in   t h i s   f o r m   can  be  l i s t e d   as  f o l l o w s : -  

1.  For   e v e r y  o n e   s q u a r e   m e t r e   of  b a s i c   f a b r i c   p r o d u c e d ,  

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

2.  I f   t h e   f a b r i c   can   be  p r o d u c e d   w i t h   a  r e s u l t a n t   c h a i n  

y a r n   t e x   of  15  f r o m   an  i n i t i a l   t e x   of   30,  u s i n g   a  POY 

y a r n  a s   a  b a s e ,   t h e n   t h i s   w i l l   r e s u l t   i n   a  c h e a p e r  

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

t e x   y a r n s   t o   be  more   e x p e n s i v e   p e r   k i l o   t h a n   t h e  

h i g h e r   t e x   y a r n s   and   f o r   POY  y a r n   t o   be  c h e a p e r   t h a n  

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

3.  The  e f f e c t   of  s t r e t c h i n g   t h e   c h a i n   f o r m a t i o n   i n   t h e  

w a r p   d i r e c t i o n   r e s u l t s   in   3  r e a s o n s   f o r   i n c r e a s e d  

t e n a c i t y   in   g r a m m e s   p e r   d t e x   of  t h e   c h a i n :  

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

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



b.   Any  t e n s i o n   l o a d   s u b s e q u e n t l y   a p p l i e d   t o   t h e   c h a i n  

w i l l   be  e v e n l y   d i s t r i b u t e d   ove r   t h e   3  l e g s   of  t h e  

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

c.  When  t h e   c h a i n   i s   s t r e t c h e d ,   t h e   a m o u n t   o f  

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

i s   l e s s   t h a n   t h e   o r i e n t a t i o n   in   t h e   l e g s   of  t h e  

c h a i n   l o o k ,   w h i c h   r e s u l t s   in   an  i m p r o v e d   s t r e n g t h  

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

of   t h e   l i n k   of  t h e   c h a i n .  

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

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

i n   one   or  b o t h   d i r e c t i o n s   may  be  u t i l i s e d .   The  y a r n s   u s e d  

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

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

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

s e t t i n g s   o f   t a p e s   or   y a r n s   p e r   10  cm  p r o v i d e d  t h e   t a p e s  

or  y a r n s   u s e d   can  be  e x t e n d e d   i f   n e c e s s a r y   by   t h e   p e r c e n t a g e  

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

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

I t   w i l l   a l s o   be  a p p r e c i a t e d   t h a t   i n   t h i s   e m b o d i m e n t  

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

l o n g i t u d i n a l   or  l o n g i t u d i n a l   and   t r a n s v e r s e   d i r e c t i o n s   i n  

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

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

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

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

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



1.  A  m e t h o d   of  t r e a t i n g   f a b r i c   m a t e r i a l   i n c l u d i n g   y a r n s  

c h a r a c t e r i s e d   in   t h a t   t h e   y a r n s  a r e   s t r e t c h a b l e   y a r n s   (2 )  

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

o r / a n d   t r a n s v e r s e   d i r e c t i o n s   t o   s t r e t c h   s a i d   s t r e t c h a b l e  

y a r n s   ( 2 ) ,   and  t h e   s t r e t c h a b l e   y a r n s ( 2 )   a r e   s e t   i n   t h e  

s t r e t c h e d   c o n d i t i o n .  

2.  A  m e t h o d   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   in   t h a t  

t h e   s t r e t c h a b l e   y a r n s   c o m p r i s e   w a r p   y a r n s   (2)  and   t h e r e  

a r e   p r o v i d e d   w e f t   y a r n s   (3)  i n c l u d i n g   l o n g i t u d i n a l   z o n e s  

of  w e a k n e s s   (4),  s a i d   w a r p   y a r n   d e f i n i n g   s a i d   s t r e t c h a b l e   y a r n  

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

w e f t   y a r n s   (3)  i n t o   s p a c e d   s t r i p s   ( 6 ) .  

3.  A  m e t h o d   as  c l a i m e d   i n   C l a i m   1  or  2,  c h a r a c t e r i s e d  

in   t h a t   t h e   s t r e t c h a b l e   y a r n s   (2)  c o m p r i s e   s y n t h e t i c  

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

4.  A  m e t h o d   as  c l a i m e d   i n   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   w e f t   y a r n s   (3)  c o m p r i s e   s y n t h e t i c   r e s i n o u s   p l a s t i c s  

y a r n s ,   and   s a i d   l o n g i t u d i n a l   z o n e s   of  w e a k n e s s   (4)  a r e  

p r o v i d e d   by  y a r n   f i b r i l l a t i o n ,   e m b o s s i n g   or  l i k e   p r o c e s s .  

5.  A  m e t h o d   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 s e d   i n  

t h a t   t h e   s t r e t c h a b l e   y a r n s   (2)  a r e   s t r e t c h e d   and   s e t   w i t h  

a  l e n g t h   i n c r e a s e   of  a t   l e a s t   30%  of  t h e   o r i g i n a l   l e n g t h .  

6.  A  m e t h o d   as  c l a i m e d   i n   C l a i m   1,  c h a r a c t e r i s e d   in   t h a t  

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

7.  A  m e t h o d   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   in   t h a t  

w e f t   y a r n s   (3)  a r e   s e c u r e d   t o   s t r e t c h a b l e   w a r p   y a r n s   (2 )  

by  c h a i n   s t i t c h i n g   of  t h e   wa rp   y a r n s   ( 2 ) ,   t h e   s t r e t c h i n g  



of  t h e   wa rp   y a r n s   (2)  s e r v i n g   to   i n c r e a s e   t h e   s t r e n g t h  

of   t h e   c h a i n   s t i t c h i n g .  

8.  A  m e t h o d   as  c l a i m e d   i n   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   f a b r i c   i n c l u d e s   a  b a s e   s h e e t   or  f i l m   ( 8 , 1 7 ) .  

9.  A  m e t h o d   as  c l a i m e d   i n   C l a i m   8,  c h a r a c t e r i s e d   i n   t h a t  

t h e   b a s e   s h e e t   (8)  c o m p r i s e s   a  d o u b l e   f i l m - l a y e r ,   e a c h  

f i l m - l a y e r   (8a,   8b)  b e i n g   s t r e t c h   o r i e n t a t e d   w i t h   t h e  

s t r e t c h - o r i e n t a t i o n   o f   one  l a y e r   t r a n s v e r s e   t o   t h a t   o f  

t h e   o t h e r   l a y e r ,   t h e   s t r e t c h a b l e   y a r n s   (10)  b e i n g   s t i t c h e d  

t o   t h e   d o u b l e   l a y e r   b a s e   s h e e t   t o   s e c u r e   t h e   l a y e r s   s o  

t h a t   when  t h e   y a r n s   (lO)  a r e   s t r e t c h e d   t h e   b a s e   s h e e t  

(8)  a d o p t s   a  f i b r i l l a t e d   f o r m .  

10 .   A  m e t h o d   as  c l a i m e d   in   C l a i m   9,  c h a r a c t e r i s e d   i n  

t h a t   t h e   d o u b l e - l a y e r   b a s e   s h e e t   (8)  i s   f o r m e d   by  c r o s s -  

l a y i n g   a  s t r i p   of  f i l m .  

11 .   A  m e t h o d   as  c l a i m e d   i n   C l a i m   8,  c h a r a c t e r i s e d   i n  

t h a t   t h e   b a s e   s h e e t   (17)  c o m p r i s e s   a  s h e e t   of   c r i m p e d  

m a t e r i a l   e . g .   c r e p e   p a p e r ,   t h e   s t r e t c h a b l e   y a r n s   ( 1 8 )  

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

s t r e t c h a b l e   y a r n s   (18)  a n d  t h e   b a s e   m a t e r i a l   (17)  b e i n g  

s t r e t c h e d   and   s e t   i n   t h e   s t r e t c h e d   c o n d i t i o n .  

12 .   A  m e t h o d   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 s e d  

i n   t h a t   t h e   s t r e t c h a b l e   y a r n s   (2)  a r e   s t r e t c h e d   i n   t h e  

h e a t e d   c o n d i t i o n :  

13.   A  m e t h o d   as  c l a i m e d   in   C l a i m   12,  c h a r a c t e r i s e d   i n  

t h a t   t h e   s t r e t c h a b l e   y a r n s   (2)  a r e   t h e r m o p l a s t i c   s y n t h e t i c  

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

i n i t i a l l y   h o l d i n g   t h e   s t r e t c h a b l e   y a r n s   (2)  in   t e n s i o n ,  



h e a t i n g   t h e   y a r n s   (2)  t o   a  s e l e c t e d   t e m p e r a t u r e   t o   s o f t e n  

t h e   y a r n s   ( 2 ) ,   t h e n   s t r e t c h i n g   t h e   h e a t e d   y a r n s   (2)  t o  

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

1 4 .  A   m e t h o d   as  c l a i m e d   i n   C l a i m   1  or  2,  c h a r a c t e r i s e d  

in   t h a t   t h e   s t r e t c h a b l e   y a r n s   (2)  a r e   h e a t   s t r e t c h e d   s o  

as  t o   c a u s e   h e a t   b o n d i n g   b e t w e e n   w a r p   and   w e f t   y a r n s  

( 2 , 3 )   of  t h e   f a b r i c   a t   t h e i r   i n t e r s e c t i o n s .  

15.   F a b r i c   m a t e r i a l   i n c l u d i n g   y a r n s ,   c h a r a c t e r i s e d   i n  

t h a t   t h e   y a r n s   (2)  a r e   s t r e t c h e d   and   s e t   i n   t h e   s t r e t c h e d  

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

(1)  i n   a n y  o f   t h e   l o n g i t u d i n a l   and   t r a n s v e r s e   d i r e c t i o n s .  

16.   F a b r i c   m a t e r i a l   as  c l a i m e d   i n   C l a i m   1  c h a r a c t e r i s e d  

in   c o m p r i s i n g   a  woven   b a s e   f a b r i c   of  w a r p   y a r n s   (2)  a n d  

w e f t   e l e m e n t s   ( 6 ) ,   t h e   wa rp   y a r n s   (2)  h a v i n g  b e e n   s e t   i n  

a  s t r e t c h e d   c o n d i t i o n   by  v i r t u e   of  s t r e t c h i n g   of  t h e   b a s e  

f a b r i c   w h i l e   t h e   w e f t   e l e m e n t s   (6)  a r e   f o r m e d   o n  

s t r e t c h i n g   of  t h e   w a r p   y a r n s   (2)  by  l o n g i t u d i n a l   s p l i t t i n g  

of  i n d i v i d u a l   w e f t   y a r n s   (3)  p r o v i d e d   w i t h   l o n g i t u d i n a l  

z o n e s   of  w e a k n e s s   ( 4 ) .  

1 7 .   F a b r i c   m a t e r i a l   sa  c l a i m e d   in   C l a i m   1 5 . o r   1 6 ,  

c h a r a c t e r i s e d   by  w a r p   (2)  and  w e f t   y a r n s ( 6 )   w h i c h   a r e   h e a t  

b o n d e d   t o g e t h e r   a t   t h e i r   i n t e r s e c t i o n s   ( 5 ) .  

18 .   F a b r i c   m a t e r i a l   as  c l a i m e d   in   C l a i m   15  c h a r a c t e r i s e d  

in   t h a t   t h e r e   i s   a d d i t i o n a l l y   i n c l u d e d   a  b a s e   l a y e r   ( 8 , 1 7 )  

t o   w h i c h   t h e   s t r e t c h a b l e   y a r n s   (2)  a r e   s e c u r e d .  
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