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©  Slide  fastener  assembly. 

©  A  slide  fastener  assembly  (15)  has  a  net  joining  structure 
which  includes  a  pair  of  warp-knitted  adapters  (18)  having  a 
number  of  rectangular  meshes  defined  by  a  plurality  of  warp 
cords  (26-31,  33-36)  and  a  plurality  of  weft  threads  (32,  37). 
Each  adapter  has  a  net  transition  region  (19)  including  a 
plurality  of  longitudinal  portions  (23,  26,  25)  having  meshes 
of  varying  sizes  arranged  for  easy  connection  to  one  of  the 
confronting  edges  (16)  of  a  net  structure  (17)  and  for  taking 
up  and  distributing  lateral  tension  uniformly  over  the  length 
of  the  slide  fastener  stringer  (21  )  supported  by  and  between 
a  pair  of  web  regions  (20,  20)  of  the  adapter.  The  stringer  is 
sewn  to  the  web  regions  by  at  least  one  row  of  sewing 
stitches  (44a,  44b)  extending  in  and  along  a  longitudinal 
groove  (38)  in  each  of  the  web  regions. 

Q. 
UJ 

Croydon  Printing  Company  Ltd. 

@  A  slide  fastener  assembly  (15)  has  a  net  joining  structure 
which  includes  a  pair  of  warp-knitted  adapters  (18)  having  a 
number  of  rectangular  meshes  defined  by  a  plurality  of  warp 
cords  (26-31,  33-36)  and  a  plurality  of  weft  threads  (32,  37). 
Each  adapter  has  a  net  transition  region  (19)  including  a 
plurality  of  longitudinal  portions  (23,  26,  25)  having  meshes 
of  varying  sizes  arranged  for  easy  connection  to  one  of  the 
confronting  edges  (16)  of  a  net  structure  (17)  and  for  taking 
up  and  distributing  lateral  tension  uniformly  over  the  length 
of  the  slide  fastener  stringer  (21)  supported  by  and  between 
a  pair  of  web  regions  (20,  20)  of  the  adapter.  The  stringer  is 
sewn  to  the  web  regions  by  at  least  one  row  of  sewing 
stitches  (44a,  44b)  extending  in  and  along  a  longitudinal 
groove  (38)  in  each  of  the  web  regions. 





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  a  s l i d e   f a s t e n e r  

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

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

s t r u c t u r e .  

A  t y p i c a l   e x a m p l e   of  the   n e t   j o i n i n g   s t r u c t u r e s   o f  

the   t y p e   d e s c r i b e d   is  d i s c l o s e d   in  U . S .   P a t e n t  

4 , 0 5 6 , 8 6 8   p a t e n t e d   on  November   8,  1 9 7 7 .   The  k n o w n  

s t r u c t u r e   i n c l u d e s   a  p a i r   of  w a r p - k n i t t e d   n e t   a d a p t e r s  

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

c o n n e c t i o n   to  one  of  the   c o n f r o n t i n g   e d g e s   of  a  n e t  

s t r u c t u r e   and  a  p a i r   of  web  r e g i o n s   d i s p o s e d   at  a  

common  s i d e   of  t h e   ne t   t r a n s i t i o n   r e g i o n   and  j o i n t l y  

s u p p o r t i n g   one  of  the   s t r i n g e r s   of  a  s l i d e   f a s t e n e r .  

The  n e t   t r a n s i t i o n   r e g i o n   c o m p r i s e s   a  mesh  s t r u c t u r e  

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

The  mesh  s t r u c t u r e   i n c l u d e s   a d j o i n i n g   r e g i o n s   o f  

d i f f e r e n t   mesh   s i z e   a r r a n g e d   s u c h   t h a t   t h e   s m a l l e s t  

mesh  s i z e   r e g i o n   a d j o i n s   one  of  s a i d   web  r e g i o n s   a n d  

the   l a r g e s t   mesh  s i z e   r e g i o n   i s   t h a t   f o r   c o n n e c t i o n   t o  

t he   edge   of  t h e   n e t   s t r u c t u r e .   The  web  r e g i o n   i s  

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

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

t h r e a d   l a i d   in  t h e   warp  c h a i n s   to  f a s t e n   t h e m  

t o g e t h e r .   Each   of  t he   s t r i n g e r s   i s   s a n d w i c h e d   by  t h e  

web  r e g i o n s   and  sewn  t h e r e t o   by  s e w i n g   s t i t c h e s .  

The  ne t   j o i n i n g   s t r u c t u r e   t h u s   a r r a n g e d   has   b e e n  

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

s t r i n g e r s   a re   l i k e l y   to  become  wavy ,   p u c k e r e d   o r  
o t h e r w i s e   d e f o r m e d ,   b e c a u s e   t h e   d i a m o n d   s h a p e d   m e s h e s  

v a r y   in  s h a p e   or  d e f o r m   when  s e v e r e  l a t e r a l   t e n s i o n   i s  



a p p l i e d   to  t he   n e t   s t r u c t u r e .   The  s t r i n g e r s   t h u s  

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

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

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

e l e m e n t s   to  s p l i t   open   away  f rom  e a c h   o t h e r .  

F u r t h e r m o r e ,   t he   s e w i n g   s t i t c h e s   e x t e n d i n g   on  a n d  

a c r o s s   t he   web  r e g i o n s   a r e   in  d a n g e r   of  b e c o m i n g   f r a y e d  

or  s o m e t i m e s   b r o k e n   upon  a b r a s i v e   c o n t a c t   w i t h   r i g i d  

f o r e i g n   m a t t e r .   The  known  a d a p t e r   h a v i n g   such   k n i t  

s t r u c t u r e   is   no t   s u i t a b l e   f o r   c o n t i n u o u s   p r o d u c t i o n   o n  

a  w a r p - k n i t t i n g   m a c h i n e .  

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

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

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

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

t r a n s i t i o n   r e g i o n   a r r a n g e d   f o r   c o n n e c t i o n   to  one  of  t h e  

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

s u p e r i m p o s e d   web  r e g i o n s   c o n n e c t e d   to  a  l o n g i t u d i n a l  

edge   of  t h e   n e t   t r a n s i t i o n   r e g i o n   and  j o i n t l y  

s u p p o r t i n g   one  of  t he   s t r i n g e r s ,   s a i d   n e t   t r a n s i t i o n  

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

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

e x t e n d i n g   a d j a c e n t   to   t h e   web  r e g i o n s ,   and  a t   l e a s t   o n e  
t h i r d   p o r t i o n   e x t e n d i n g   b e t w e e n   t h e   f i r s t   and  t h e  

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

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

p o r t i o n s ,   c h a r a c t e r i z e d   in  t h a t   s a i d   m e s h e s   in  s a i d  

w a r p - k n i t t e d   n e t   a d a p t e r s   a r e   in  t he   s h a p e   of  a  

r e c t a n g l e ,   and  t h a t   s a i d   t h i r d   p o r t i o n   has   a  mesh  s i z e  

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

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

w a r p - k n i t t e d   a d a p t e r s   h a v i n g   a  s t r u c t u r e   s t r o n g   e n o u g h  

to  w i t h s t a n d   s e v e r e   e x t e r n a l   s t r e s s e s   a p p l i e d   t h e r e t o  

e i t h e r   in  t he   l o n g i t u d i n a l   or  in  the   t r a n s v e r s e  

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

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

A n o t h e r   o b j e c t   of  t he   p r e s e n t   i n v e n t i o n   i s   t o  

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

w h i c h   is  c o n n e c t a b l e   to  one  of  the   c o n f r o n t i n g   e d g e s   o f  

a  ne t   s t r u c t u r e   w i t h   u t m o s t   e a s e .  

The  p r e s e n t   i n v e n t i o n   w i l l   become  m a n i f e s t   t o  

t h o s e   v e r s e d   in  t h e   a r t   upon  m a k i n g   r e f e r e n c e   to  t h e  

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

p r i n c i p l e s   of  t he   p r e s e n t   i n v e n t i o n   a re   shown  by  way  o f  

i l l u s t r a t i v e   e x a m p l e .  

FIG.  1  is  a  f r a g m e n t a r y   p l a n   v iew  of  a  s l i d e  

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

FIG.  2  is   a  s c h e m a t i c   c r o s s - s e c t i o n a l   v i e w   t a k e n  

a l o n g   l i n e   I I - I I   of  FIG.   1 ;  

FIG.   3  i s   an  e n l a r g e d   d e v e l o p m e n t a l   or  u n f o l d e d  

v iew  of  a  p o r t i o n   of  FIG.   1 ;  

FIG.  4  is   a  c r o s s - s e c t i o n a l   view  t a k e n   a l o n g   l i n e  

I V - I V   of  FIG.  3 ;  

FIG.  5  is   a  p o i n t   d i a g r a m   fo r   the   w a r p - k n i t t e d   n e t  

a d a p t e r   of  FIG.  3 ;  

FIG.   6  is   a  p o i n t   d i a g r a m   s h o w i n g   l a p p i n g  

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

w a r p - k n i t t e d   a d a p t e r   of  FIG.  5 ;  

FIG.  7  is  an  e n l a r g e d   f r a g m e n t a r y   p e r s p e c t i v e   v i e w  

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

an  edge  of  n e t   s t r u c t u r e ;  

FIG.  8  is  a  v i ew   s i m i l a r   to  FIG.  3  of  a n o t h e r  



e m b o d i m e n t   of   t he   p r e s e n t   i n v e n t i o n ;  

FIG.  9  is  a  c r o s s - s e c t i o n a l   v iew  t a k e n   a l o n g   l i n e  

I X - I X   of  FIG.   8 ;  

FIG.   10  is  a  p o i n t   d i a g r a m   f o r   t he   w a r p - k n i t t e d  

n e t   a d a p t e r   of  FIG.  9 ;  

FIG.  11  is  a  v i ew  s i m i l a r   to  FIG.  3  of  a  f u r t h e r  

m o d i f i e d   w a r p - k n i t t e d   ne t   a d a p t e r ;  

FIG.   12  is  a  c r o s s - s e c t i o n a l   v i ew  t a k e n   a l o n g   l i n e  

X I I - X I I   of  FIG.   l l ;   a n d  

FIG.  13  is  a  f r a g m e n t a r y   p l a n   v iew  of  y e t   a n o t h e r  

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

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

As  shown  in  FIG.  1,  a  s l i d e   f a s t e n e r   a s s e m b l y   15  f o r  

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

s t r u c t u r e   c o m p r i s e s   a  p a i r   of  w a r p - k n i t t e d   n e t   a d a p t e r s  

18,  18  ( h e r e i n a f t e r   r e f e r r e d   to  as  " a d a p t e r s " )   h a v i n g   a  

n u m b e r   of  r e c t a n g u l a r   o p e n i n g s   or  m e s h e s .   Each  of   t h e  

a d a p t e r s l 8 ,   18  i n c l u d e s   a  n e t   t r a n s i t i o n   r e g i o n   19 

a r r a n g e d   f o r   c o n n e c t i o n   to  one  of  t he   c o n f r o n t i n g   e d g e s  

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

r e g i o n s   20 ,   20  c o n n e c t e d   to   a  l o n g i t u d i n a l   edge   of   t h e  

n e t   t r a n s i t i o n   r e g i o n   19  and  j o i n t l y   s u p p o r t i n g   one  o f  

t h e   s t r i n g e r s   21  of  a  s l i d e   f a s t e n e r   22.  One  s u c h   n e t  

s t r u c t u r e   17  h a v i n g   a  c o n f r o n t i n g   edge  16  is  shown  i n  

FIG.   7 .  

As  shown  in  FIG.  1,  t h e   n e t   t r a n s i t i o n   r e g i o n   19  

has  a  f i r s t   p o r t i o n   23  ( n o t   i n c l u d i n g   a  c o r e   t h r e a d   4 6 )  

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

t h e   s l i d e   f a s t e n e r   s t r i n g e r   21.   The  n e t   t r a n s i t i o n  

r e g i o n   19  is  f o l d e d   o v e r   on  i t s e l f   and  is  shown  in  F I G .  

3  in  an  u n f o l d e d   m a n n e r   w h e r e b y   the   f i r s t   p o r t i o n   2 3  

a p p e a r s   c e n t r a l l y .   The  r e g i o n   19  f u r t h e r   i n c l u d e s   a  

p a i r   of  s e c o n d   p o r t i o n s   24,   24  e x t e n d i n g   a d j a c e n t   t o  



t he   web  r e g i o n s   20,   20,   r e s p e c t i v e l y ,   and  a  p a i r   o f  
t h i r d   p o r t i o n s   25,   25  e x t e n d i n g   r e s p e c t i v e l y   b e t w e e n  
t h e   f i r s t   p o r t i o n   23  and  t h e   s e c o n d   p o r t i o n s   24,   2 4 .  
The  t h i r d   p o r t i o n s   25,  25  have   a  mesh  s i z e   l a r g e r   t h a n  
t h a t   of  t he   f i r s t   and  s e c o n d   p o r t i o n s   23 ,   24 ,   24.   T h e  
f i r s t   and  s e c o n d   p o r t i o n s   23,  24,   24  have   s u b s t a n t i a l l y  
a  u n i f o r m   mesh  s i z e .   The  n e t   t r a n s i t i o n   r e g i o n   19  i s  

c o m p o s e d   of  a  p l u r a l i t y   of  warp  c o r d s   2 6 - 3 1   e x t e n d i n g  
l o n g i t u d i n a l l y   t h e r e o f   and  a  p l u r a l i t y   of  w e f t   t h r e a d s  

32  w h i c h ,   as  d e s c r i b e d   b e l o w   in  c o n n e c t i o n   w i t h   FIG.   5 ,  
have   l o n g i t u d i n a l   p o r t i o n s   e x t e n d i n g   l o n g i t u d i n a l l y   o f  
the   warp   c o r d s   2 6 - 3 1   and  t r a n s v e r s e   p o r t i o n s   e x t e n d -  

i ng   in  p a i r s   p e r p e n d i c u l a r l y   to   and  b e t w e e n   t h e  

warp   c o r d s   2 6 - 3 1   to  j o i n t l y   d e f i n e   t h e r e b e t w e e n   t h e  

m e s h e s   of  the   a f o r e s a i d   s i z e s .   The  web  r e g i o n s   20,  20 

a r e   c o m p o s e d   of  a  p l u r a l i t y   of  warp   c o r d s   3 3 - 3 6  

e x t e n d i n g   l o n g i t u d i n a l l y   t h e r e o f   in  p a r a l l e l   r e l a t i o n  

to  the   warp  c o r d s   2 6 - 3 1   and  a  p l u r a l i t y   of  w e f t   t h r e a d s  

37  e x t e n d i n g   s u b s t a n t i a l l y   in  p a r l l e l   to  t he   w e f t  

t h r e a d s   32  to  j o i n t l y   d e f i n e   t h e r e b e t w e e n   m e s h e s   m u c h  

s m a l l e r   t h a n   t h o s e   of  the   n e t   t r a n s i t i o n   r e g i o n   1 9 .  

The  w e f t   t h r e a d s   37  a r e   t h i n n e r   t h a n   t h e   w e f t   t h r e a d s  

3 2 .  

As  shown  in  FIG.   5,  t h e   warp   c o r d s   2 6 - 3 1   of  t h e  

ne t   t r a n s i t i o n   r e g i o n   19  i n c l u d e   warp  t h r e a d s   L l  

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

p o r t i o n s   of  a  p l u r a l i t y   of  w e f t   l a i d - i n   t h r e a d s   L 2 - L 5  

k n i t t e d   w i t h   t h e   c h a i n   s t i t c h e s   L l .   T r a n s v e r s e  

p o r t i o n s   of  the   r e s p e c t i v e   w e f t   l a i d - i n   t h r e a d s   L 2 - L 5  

e x t e n d   in  p a i r s   b e t w e e n   t h e   warp   c o r d s   2 6 - 3 1   a n d  
j o i n t l y   c o n s t i t u t e   t h e   w e f t   t h r e a d s   32  of  t h e  

t r a n s i t i o n   r e g i o n   19.  The  warp  c o r d s   3 3 - 3 5   of  t he   web  

r e g i o n s   20,  20  a l s o   i n c l u d e   warp   t h r e a d s   Ll  k n i t t e d   i n  



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

p l u r a l i t y   of  w e f t   l a i d - i n   t h r e a d s   L8,  L9  k n i t t e d   w i t h  

t he   c h a i n   s t i t c h e s   Ll .   The  w e f t   t h r e a d s   37  of  t he   w e b  

r e g i o n s   20,  20  a r e   c o n s t i t u t e d   by  t r a n s v e r s e   p o r t i o n s  

of  t he   w e f t   l a i d - i n   t h r e a d s   L8,  L9,  r e s p e c t i v e l y .  

A l t h o u g h   no t   shown  in  FIG.   5,  a  p l u r a l i t y   of  t h r e a d s  

L6,  o n l y   one  of   w h i c h   i s   shown  in  FIG.  6,  is  l a i d  

w a r p w i s e   in  t he   warp   c o r d s   2 7 - 3 1 ,   3 3 - 3 6 ,   r e s p e c t i v e l y ,  
and  a  p l u r a l i t y   of  warp   t h r e a d s   L7,  o n l y   one  of  w h i c h  

is  shown  in  FIG.  6,  is  a l s o   l a i d   w a r p w i s e   in  t he   w a r p  
c o r d s   2 6 - 3 0 ,   3 3 - 3 6 .   The  t h r e a d s   L6,  L7  have   p a t t e r n s  

s y m m e t r i c a l   w i t h   e a c h   o t h e r   as  shown  in  FIG.  6  w h e r e b y  

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

r e s p e c t i v e   p a i r s   of   t he   warp   t h r e a d s   Ll  of  t he   w a r p  
c o r d s   2 6 - 3 1 ,   3 3 - 3 6 .  

As  shown  in  FIG.   6,  t h e   t h r e a d s   L l - L 9   h a v e  

r e s p e c t i v e   p a t t e r n s   as  f o l l o w s :  



As  b e s t   shown  in  FIG.  4,  t he   a d a p t e r   18  t h u s  

k n i t t e d   has   the   warp  c o r d s   2 6 - 3 1 ,   33 -36   t h i c k e r   t h a n  

t h e   w e f t   t h r e a d s   32,   37  so  t h a t   a  p a i r   of  l o n g i t u d i n a l  

g r o o v e s   38,  38  is  d e f i n e d   b e t w e e n   e v e r y   a d j a c e n t   p a i r  

of  warp   c o r d s   2 6 - 3 1 ,   3 3 - 3 6   a t   t he   o p p o s i t e   s i d e s   of  t h e  

a d a p t e r   18.  The  t h r e a d s   L l ,   L6,  L7  may  c o m p r i s e  

m u l t i f i l a m e n t   y a r n s   made  of  p o l y e s t e r   and  t he   t h r e a d s  

L2,  L3,  L4,  L5,  L8  may  c o m p r i s e   t w i s t e d   y a r n s   made  o f  

p o l y e s t e r .   Each  t h r e a d   L9  s e r v e s   as  a  c o n n e c t i n g  

t h r e a d   f o r   c o n n e c t i n g   two  a d j a c e n t   a d a p t e r s   18  a l o n g  

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

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

a d a p t e r s   s i m u l t a n e o u s l y .   The  c o n n e c t i n g   t h r e a d s   L9  a r e  

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

f i b e r s ,   so  t h a t   the   a d a p t e r s   18  can  be  s e p a r a t e d   b y  

b e i n g   d i p p e d   i n t o   w a t e r   a f t e r   h a v i n g   been   k n i t t e d .  
The  a d a p t e r   18  can  be  p r o d u c e d   e a s i l y   on  a  w a r p -  

k n i t t i n g   m a c h i n e   (no t   shown)  in  a  s u b s t a n t i a l l y  

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

p i e c e s   of   d e s i r e d   l e n g t h s   by  a  ho t   c u t t i n g   b l a d e   o r  
a n o t h e r   s u i t a b l e   c u t t i n g   means   (no t   s h o w n ) .   The  c u t  
ends   of  the   r e s p e c t i v e   a d a p t e r   p i e c e s   a re   p r e v e n t e d  

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

y a r n   e n d s .   As  the   warp  c o r d s   2 6 - 3 1 ,   33 -36   a r e   c o m p o s e d  
of  t he   warp   t h r e a d s   Ll  k n i t t e d   in  p a i r s   as  c h a i n  

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

l a i d - i n   t h r e a d s   L 2 - L 5 ,   L8,  L9  k n i t t e d   w i t h   t h e   c h a i n  

s t i t c h e s ,   the   a d a p t e r   18  is  made  pe r   se  s t a b l e   i n  

s t r u c t u r e   and  r i g i d   in  c o n s t r u c t i o n .  



The  a d a p t e r s   18,  18  a r e   t h e n   a t t a c h e d   r e s p e c t i v e l y  

to  t he   s t r i n g e r s   21,  21  of  t h e   s l i d e   f a s t e n e r   22  t o  

t h e r e b y   c o n s t i t u t e   t he   s l i d e   f a s t e n e r   a s s e m b l y   15  s h o w n  

in  F IGS.   1  and  2.  To  make  t he   a t t a c h m e n t ,   e a c h   a d a p t e r  

18  is  f o l d e d   o v e r o n   i t s e l f   a b o u t   t h e   f i r s t   p o r t i o n   23  

of  t he   n e t   t r a n s i t i o n   r e g i o n   19  w i t h   t he   r e i n f o r c i n g  

c o r e   t h r e a d   46  b e i n g   h e l d   f i r m l y   by  and  b e t w e e n   t h e  

warp   c o r d s   28,  29  of  t he   f i r s t   p o r t i o n   23.  E a c h  

s t r i n g e r   21  is  s a n d w i c h e d   b e t w e e n   t h e   web  r e g i o n s   2 0 ,  

20  of  t h e   a d a p t e r   18  and  t h e n   is  sewn  to  t he   same  b y  

two  p a i r s   of  rows  of  s e w i n g   s t i t c h e s   44a ,   44b ,   such   a s  

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

rows   of  s e w i n g   44a ,   44b  e x t e n d i n g   in  and  a l o n g   o n e  

l o n g i t u d i n a l   g r o o v e   38,  w h i c h   i s   d e v o i d   of   w a r p   c o r d s ,  
a c r o s s   t h e   w e f t   t h r e a d s   37  of   e a c h   web  r e g i o n   2 0 .  
In  o r d e r   to   i n c r e a s e   t h e   b i n d i n g   s t r e n g t h   of  t h e  

s e w i n g   s t i t c h e s   44a ,   44b  and  to   d i s t r i b u t e   s u c h  
i n c r e a s e d   b i n d i n g   s t r e n g t h   u n i f o r m l y   o v e r   t h e   w e b  

r e g i o n s   20,   20,  t h e   s e w i n g   s t i t c h e s   44a ,   4 4 b  

a r e   f o r m e d   by  d r i v i n g   a  p a i r   of  s e w i n g   n e e d l e s   ( n o t  
shown)  t h r o u g h   each  s t r i n g e r   21  f rom  o p p o s i t e   s i d e s  

t h e r e o f   s u c h   t h a t   a  n e e d l e   t h r e a d   of  t he   s t i t c h e s   4 4 a  

and  a  l o o p e r   t h r e a d   of  t h e   s t i t c h e s   44b  a p p e a r   in  e a c h  

l o n g i t u d i n a l   g r o o v e   38.  The  warp   c o r d s   26,   31,   3 3 - 3 6  

s e r v e ,   in  a d j a c e n t   p a i r s ,   to  p r e v e n t   t he   s e w i n g  

s t i t c h e s   44a ,   44b  f rom  d i s p l a c i n g   o u t s i d e   t h e   g r o o v e s  
38  and  f rom  b e i n g   worn  o u t   or  d a m a g e d   upon  e n g a g e m e n t  

w i t h   r i g i d   f o r e i g n   m a t t e r   such   as  r o c k s ,   s t o n e s   and  t h e  

l i k e .   The  warp  c o r d s   26,   31 ,   3 3 - 3 6   f u r t h e r   s e r v e   t o  

g r i p   t h e   s t r i n g e r s   21,  21  s t a b l y   in  p o s i t i o n .   At  l e a s t  

t h e   s e w i n g   s t i t c h e s   44a ,   44b  in  e a c h   g r o o v e   38  a r e  

c o v e r e d   w i t h   a  l a y e r   of  s y n t h e t i c   r e s i n   45,  and  m o r e  

p r e f e r a b l y   the   g r o o v e   38  is  f i l l e d   w i t h   t he   s y n t h e t i c  

r e s i n   l a y e r   45,  as  shown  in  FIG.   2.  With  t h i s  



a r r a n g e m e n t ,   t h e   s e w i n g   s t i t c h e s   44a ,   44b  a r e  

c o m p l e t e l y   p r o t e c t e d   f rom  any  d e g r e e   of   d a m a g e ,   such   a s  

l o o s e n i n g ,   f r a y i n g ,   a b r a s i v e   wear   or  t h e   l i k e .  

The  s l i d e   f a s t e n e r   22  shown  in  FIG.   1  has   a  p a i r  
of  rows  of  c o u p l i n g   e l e m e n t s   39,  39  m o u n t e d   on  a n d  

a l o n g   a  p a i r   of  c o n f r o n t i n g   e d g e s   of  t h e   s t r i n g e r s   2 1 ,  

21,  r e s p e c t i v e l y .   A  p a i r   of  top   end  s t o p s   40,   41  i s  

m o u n t e d   a t   the   u p p e r   end  of  t he   s l i d e   f a s t e n e r   22 

a d j a c e n t   to  a  p a i r   of  u p p e r m o s t   o n e s   of  t h e   c o u p l i n g  
e l e m e n t s   39,  39,  r e s p e c t i v e l y .   The  s l i d e   f a s t e n e r   22 

f u r t h e r   has   a  b o t t o m   end  s t o p   42  m o u n t e d   a t   t h e   l o w e r  
end  t h e r e o f   t r a n s v e r s e l y   a c r o s s   the   c o n f r o n t i n g   e d g e s  
of  t he   s t r i n g e r s   21,   21.  A  s l i d e r   43  is  s l i d a b l y  

m o u n t e d   on  the   rows  of  c o u p l i n g   e l e m e n t s   39,   39  f o r  

b r i n g i n g   them  i n t o   and  o u t   of  i n t e r d i g i t a t i n g  

e n g a g e m e n t   w i t h   e a c h   o t h e r   to  c l o s e   and  open   t he   s l i d e  

f a s t e n e r   22  in  a  w e l l   known  m a n n e r .  

As  shown  in  FIG.  7,  each   a d a p t e r   18  of  t he   s l i d e  

f a s t e n e r   a s s e m b l y   15  is  a t t a c h e d   to  one  of  t h e  

c o n f r o n t i n g   e d g e s   or  e n d m o s t   t h r e a d s   16  of  t he   n e t  

s t r u c t u r e   17  by  a  c o n n e c t i n g   r o p e   or  c o r d   47.  T h e  

c o n n e c t i n g   c o r d   47  e x t e n d s   s u c c e s s i v e l y   t h r o u g h   t h e  

mesh  o p e n i n g s   in  t h e   a d a p t e r ' s   t h i r d   p o r t i o n s   25  a n d  

the   mesh  o p e n i n g s   in  the   ne t   s t r u c t u r e ' s   l o n g i t u d i n a l  

edge   16  s p i r a l l y   o v e r   and  a r o u n d   t h e   wa rp   c o r d s   28,   2 9 ,  

the   r e i n f o r c i n g   c o r e   t h r e a d , 4 6   and  the   e n d m o s t   t h r e a d s  

16  of  t he   n e t   s t r u c t u r e   17.  The  t h i r d   p o r t i o n s   25  w i t h  

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

c o r d   47  to  p a s s   t h e r e t h r o u g h   w i t h   u t m o s t   e a s e ,   w i t h   t h e  

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

a c h i e v e d .  

With  the   s l i d e   f a s t e n e r   a s s e m b l y   15  t h u s  

c o n s t r u c t e d ,   the   s l i d e   f a s t e n e r   22  can  be  p r o t e c t e d  



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

s e v e r e   e x t e r n a l   s t r e s s e s   b e c a u s e   such   s t r e s s e s ,   w h e n  

a p p l i e d   on  the   n e t   s t r u c t u r e   17  in  the   t r a n s v e r s e  

d i r e c t i o n   of  the   a d a p t e r s   18,  18,  a re   t a k e n   up  a n d  

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

s l i d e   f a s t e n e r   s t r i n g e r s   21 ,   21  by  means   of  t he   n e t  

t r a n s i t i o n   r e g i o n   19,   19  h a v i n g   r e c t a n g u l a r   m e s h e s   o f  

v a r y i n g   s i z e s   d e f i n e d   by  t he   t h i c k   warp  c o r d s   2 6 - 3 1   a n d  

t h e   w e f t   t h r e a d   p a i r s   32.   The  warp   c o r d s   2 6 - 3 1 ,   3 3 - 3 6  

have   a  s t r e n g t h   e n o u g h   to  w i t h s t a n d   s e v e r e   e x t e r n a l  

s t r e s s e s   a p p l i e d   to  t h e   a d a p t e r s   18,  18  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 h e r e o f .   F u r t h e r m o r e ,   t he   web  

r e g i o n s   20,   20  h a v i n g   t h e   s m a l l e s t   m e s h e s ,   and  m a d e  

c o m p a c t ,   p e r m i t   t he   f a s t e n e r   s t r i n g e r s   21 ,   21  to  b e  

sewn  t h e r e t o   w i t h   s t a b i l i t y   and  to  a  n i c e t y .   T h e  

a d a p t e r ' s   f i r s t   p o r t i o n   23,  h a v i n g   the   t h i c k   warp  c o r d s  

28,  29  and  t h e   r e i n f o r c i n g   c o r e   t h r e a d   46  d i s p o s e d  

b e t w e e n   t he   warp  t h r e a d s   28,  29,  p r o v i d e s   a  p o s i t i v e  

c o n n e c t i o n   to  e a c h   edge   16  of  t h e   n e t   s t r u c t u r e   17 

d u r i n g   a  l o n g   p e r i o d   of  u s e .  

FIGS.   8  and  9  show  a  m o d i f i e d   a d a p t e r   50  i n c l u d i n g  

a  n e t   t r a n s i t i o n   r e g i o n   51  and  a  p a i r   of  web  r e g i o n s  

52,  52  d i s p o s e d   a t   o p p o s i t e   s i d e s   of  t he   n e t   t r a n s i t i o n  

r e g i o n   51.  The  a d a p t e r   50  is  s u b s t a n t i a l l y   t h e   same  a s  

t he   a d a p t e r   18  of  t h e   f o r e g o i n g   e m b o d i m e n t   w i t h   t h e  

e x c e p t i o n   t h a t   the   n e t   t r a n s i t i o n   r e g i o n   51  i n c l u d e s   a  

p a i r   of  s e c o n d   p o r t i o n s   53 ,   53  e a c h   h a v i n g   a  p a i r   o f  

rows  of  r e c t a n g u l a r   m e s h e s   of  u n i f o r m   s i z e .   Each  o f  

t h e   s e c o n d   p o r t i o n s   53  i n c l u d e s   t h r e e   warp   c o r d s   5 4 ,  

55,  56  and  57,  58,  5 9  e x t e n d i n g   l o n g i t u d i n a l l y   t h e r e o f  

and  a  p l u r a l i t y   of  w e f t   t h r e a d s   60  w h i c h ,   as  d e s c r i b e d  

b e l o w   in   c o n n e c t i o n   w i t h   FIG.   10,   have   l o n g i t u d i n a l  

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



5 4 - 5 6 ,   5 7 - 5 9   and  t r a n s v e r s e   p o r t i o n s   e x t e n d i n g   in   p a i r s  
p e r p e n d i c u l a r l y   to  and  b e t w e e n   t h e   warp   c o r d s   5 4 - 5 6 ,  
5 7 - 5 9   to  j o i n t l y   d e f i n e   t h e r e b e t w e e n   t he   r e c t a n g u l a r  
m e s h e s .   As  shown  in  FIG.  10 ,   t he   a d a p t e r   50  i s  
c o m p o s e d   of  a  p l u r a l i t y   of  t h r e a d s   L l -L8   each   h a v i n g  
t h e   same  p a t t e r n   as  a  c o r r e s p o n d i n g   one  of  t h e   t h r e a d s  
L l - L 8   shown  in  FIG.  6.  Each  of  t he   c e n t r a l   warp   c o r d s  
55,   58  i n c l u d e s   two  of  t h e   t h r e a d s   Ll  k n i t t e d   as  c h a i n  
s t i t c h e s   and  l o n g i t u d i n a l   p o r t i o n s   of  the   t h r e a d s   L 2 ,  
L3  l a i d   w e f t w i s e   in  t h e   c h a i n   s t i t c h e s   L l .   The  w e f t  
t h r e a d s   60  a r e   c o n s t i t u t e d   by  t r a n s v e r s e   p o r t i o n s   o f  

t h e   w e f t   l a i d - i n   t h r e a d s   L2,  L3  e x t e n d i n g   in   p a i r s  

b e t w e e n   t h e   wa rp   c o r d s   5 4 - 5 6 ,   5 7 - 5 9 .   The  t h r e a d s   L 6 , L 7  

a r e   l a i d   w a r p w i s e   in  t h e   c o r d   55,   58  to  t i g h t l y  b i n d  

t h e   t h r e a d s   L l ,   Ll  of  t h e   c h a i n   s t i t c h e s .   The  w a r p  

c o r d s   54,  56,  57,  59  a r e   s t r u c t u r a l l y   t he   same  as  a  

c o r r e s p o n d i n g   one  of  t h e   wa rp   c o r d s   26,  27,  30,   31  o f  

the   a d a p t e r   18  shown  in  FIG.   5.  The  a d a p t e r   50  i s  

a t t a c h e d   to  one  of  t h e   c o n f r o n t i n g   e d g e s   of  a  n e t  

s t r u c t u r e   ( no t   shown)  a f t e r   h a v i n g   been   a s s e m b l e d   w i t h  

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

t h r e a d ,   in  the   same  m a n n e r   as  d e s c r i b e d   w i t h   r e s p e c t   t o  

t h e   f o r e g o i n g   e m b o d i m e n t .   The  a d a p t e r   50  t h u s   a r r a n g e d  

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

to  t he   n e t   s t r u c t u r e   is  t a k e n   up  more  e f f i c i e n t l y   a n d  

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

53,   53  o v e r   t he   l e n g t h   of  t h e   s l i d e   f a s t e n e r   s t r i n g e r  

t h a n   in  the   c a s e   of  t he   a d a p t e r   1 8 .  

An  a d a p t e r   shown  in  FIGS.   11  and  12  has   a  n e t  

t r a n s i t i o n   r e g i o n   62  and  a  p a i r   of  web  r e g i o n s   6 3 ,  

63.   A  f i r s t   p o r t i o n   64  of  t h e   n e t   t r a n s i t i o n   r e g i o n   62  

has  a  p a i r   of  warp  c o r d s   66,  67  b e t w e e n   wh ich   a  

r e i n f o r c i n g   c o r e   t h r e a d   65  e x t e n d s .   D i f f e r r i n g   f r o m  



the   f o r e g o i n g   e m b o d i m e n t s ,   t he   c o r e   t h r e a d   65  is  h e l d  
by  and  b e t w e e n   p a i r s   of  w e f t   t h r e a d s   68  e x t e n d i n g  
t r a n s v e r s e l y   b e t w e e n   the  warp  c o r d s   66,  67  a t  
l o n g i t u d i n a l   i n t e r v a l s .   Such  a r r a n g e m e n t   is   r e a l i z e d  

by  k n i t t i n g   t h e   c o r e   t h r e a d   65  i n t o   t he   f i r s t   p o r t i o n  

64  of  t he   a d a p t e r   61  as  the   l a t t e r   is  k n i t t e d .   T h e  

a d a p t e r   61  w i t h   t h e   c o r e   t h r e a d   64  k n i t t e d   t h e r e i n   c a n  

be  a t t a c h e d   to  a  n e t   s t r u c t u r e   ( n o t   shown)  w i t h   u t m o s t  

e a s e .  

FIG.  13  shows   a  m o d i f i e d   s l i d e   f a s t e n e r   a s s e m b l y  

70  c o m p r i s i n g   a  p a i r   of  a d a p t e r s   71,   71  e a c h   h a v i n g   a  

n e t   t r a n s i t i o n   r e g i o n   72  and  a  p a i r   of  web  r e g i o n s   7 3 ,  

73  d i s p o s e d   a t   a  common  edge  of  t he   n e t   t r a n s i t i o n  

r e g i o n   72.  A  s l i d e   f a s t e n e r   74  i n c l u d e s   a  p a i r   o f  

s t r i n g e r s   75,  75  s e c u r e d   to  t he   a d a p t e r s   71 ,   71  by  r o w s  

of  s e w i n g   s t i t c h e s   76  in  s a n d w i c h e d   r e l a t i o n   to   e a c h  

p a i r   of  the   web  r e g i o n s   73,   73,  r e s p e c t i v e l y .   T h e  

s l i d e   f a s t e n e r   74  has   a  p a i r   of  rows  of  c o u p l i n g  

e l e m e n t s   77,   77  m o u n t e d   on  the   r e s p e c t i v e   s t r i n g e r s   7 5 ,  

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

end  s t o p   78  so  t h a t   the   s t r i n g e r s   75,  75  can   b e  

c o m p l e t e l y   s e p a r a t e d   from  each   o t h e r   when  a  s l i d e r   ( n o t  

shown)  is  l o c a t e d   a t   the   l o w e r m o s t   p o s i t i o n   a d j a c e n t   t o  

t h e   s e p a r a b l e   b o t t o m   end  s t o p   78.  A  p a i r   of  c o r e  

t h r e a d s   79,  79  r e i n f o r c e s   the   r e s p e c t i v e   n e t   t r a n s i t i o n  

r e g i o n s   72,   72  a r r a n g e d   fo r   c o n n e c t i o n   to  a  p a i r   o f  

c o n f r o n t i n g   e d g e s   of  n e t   s t r u c t u r e   ( n o t   s h o w n ) .  



1.  A  s l i d e   f a s t e n e r   a s s e m b l y   fo r   j o i n i n g   t o g e t h e r  

a  p a i r   of  c o n f r o n t i n g   e d g e s   of  ne t   s t r u c t u r e ,  

c o m p r i s i n g   a  s l i d e   f a s t e n e r   (22;  74)  h a v i n g   a  p a i r   o f  

s t r i n g e r s   (21,   21;  75,   7 5 ) ;   and  a  p a i r   of  w a r p - k n i t t e d  

n e t   a d a p t e r s   (18 ,   18;  50;  61;  71)  h a v i n g   a  number   o f  

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

t r a n s i t i o n   r e g i o n   (19;   51;  62;  72)  a r r a n g e d   f o r  

c o n n e c t i o n   to  one  of  t he   c o n f r o n t i n g   e d g e s   (16)  of  t h e  

n e t   s t r u c t u r e   ( 1 7 ) ,   and  a  p a i r   of  s u p e r i m p o s e d   w e b  

r e g i o n s   (20,  20;  52.,  52;   63,   63;  73 ,   73)  c o n n e c t e d   to  a  

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

j o i n t l y   s u p p o r t i n g   one  of  t he   s t r i n g e r s ,   s a i d   n e t  

t r a n s i t i o n   r e g i o n   h a v i n g   a  f i r s t   p o r t i o n   (23;  6 4 )  

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

of  s e c o n d   p o r t i o n s  ( 2 4 )   e x t e n d i n g   a d j a c e n t   to  t he   w e b  

r e g i o n s ,   and  a  p a i r   of   t h i r d   p o r t i o n s   (25)  e x t e n d i n g  

b e t w e e n   the   f i r s t   and  t h e   s e c o n d   p o r t i o n s ,   t h e   w e b  

r e g i o n s   h a v i n g   a  mesh  s i z e   s m a l l e r   t h a n   t h a t   of  t h e  

f i r s t ,   s e c o n d   and  t h i r d   p o r t i o n s ,   c h a r a c t e r i z e d   in  t h a t  

s a i d   m e s h e s   in  s a i d   w a r p - k n i t t e d   n e t   a d a p t e r s   (18,   1 8 ;  

50;  61;  71)  a r e   in  t h e   s h a p e   of  a  r e c t a n g l e ,   and  t h a t  

s a i d   t h i r d   p o r t i o n s  ( 2 5 ) h a v e   a  mesh  s i z e   l a r g e r   t h a n  

t h a t   of  s a i d   f i r s t   ( 2 3 ; 6 4 )   and  s e c o n d   p o r t i o n s   ( 2 4 ) .  

2.  An  a s s e m b l y   a c c o r d i n g   to  c l a i m   1,  s a i d   f i r s t  

p o r t i o n   (64)  i n c l u d i n g   a  r e i n f o r c i n g   c o r e   t h r e a d   ( 6 5 )  

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

3.  An  a s s e m b l y   a c c o r d i n g   to  c l a i m   1,  e a c h   o f  

s a i d   s e c o n d   p o r t i o n s   (53)  h a v i n g   a  p a i r   of  j u x t a p o s e d  

rows  of  r e c t a n g u l a r   m e s h e s   h a v i n g   a  u n i f o r m   mesh  s i z e .  

4.  An  a s s e m b l y   a c c o r d i n g   to  c l a i m   1,  e a c h   s a i d  

a d a p t e r   (18,  18;  50;  61;  71)  i n c l u d i n g   a  p l u r a l i t y   o f  

warp  c o r d s   ( 2 6 - 3 1 ,   3 3 - 3 6 ;   5 4 - 5 9 ;   66,  67)  and  a  



p l u r a l i t y   of  w e f t   t h r e a d s   (L2,  L3,  L4,  L5)  k n i t t e d   w i t h  

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

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

p l u r a l i t y   of  warp   t h r e a d s   (Ll ,   L6,  L 7 ) .  

5.  An  a s s e m b l y   a c c o r d i n g   to  c l a i m   4,  e a c h   s a i d  

warp  c o r d   c o m p r i s i n g   two  of  s a i d   warp  t h r e a d s   k n i t t e d  

as  c h a i n   s t i t c h e s   ( L l ) ,   and  each   s a i d   w e f t   t h r e a d   ( L 2 -  

L5)  h a v i n g   p o r t i o n s   e x t e n d i n g   l o n g i t u d i n a l l y   in  a n d  

a l o n g   s a i d   c h a i n   s t i t c h e s .  

6.  An  a s s e m b l y   a c c o r d i n g   to  c l a i m   5,  e a c h   s a i d  

warp  c o r d   f u r t h e r   h a v i n g   two  of  s a i d   warp   t h r e a d s   ( L 6 ,  

L7)  l a i d   w a r p w i s e   in  s y m m e t r i c a l   p a t t e r n s   in  s a i d   c h a i n  

s t i t c h e s   (Ll)  and  b i n d i n g   the   same  t i g h t l y   t o g e t h e r .  

7.  An  a s s e m b l y   a c c o r d i n g   to  c l a i m   4,  s a i d   w e f t  

t h r e a d s   (32,   37;  60;  68)  h a v i n g   l o n g i t u d i n a l   p o r t i o n s  

e x t e n d i n g   l o n g i t u d i n a l l y   of  t h e   warp   c o r d s   ( 2 6 - 3 1 ,  

3 3 - 3 6 ;   5 4 - 5 6 ;   66,  67)  and  t r a n s v e r s e   p o r t i o n s   e x t e n d -  

ing  in  p a i r s   p e r p e n d i c u l a r l y   to  and  b e t w e e n   t h e   w a r p  
c o r d s   ( 2 6 - 3 1 ,   3 3 - 3 6 ;   5 4 - 5 6 ;   66,  6 7 ) .  

8.  An  a s s e m b l y   a c c o r d i n g   to  c l a i m   4,  s a i d   w a r p  
t h r e a d s   (L l ,   L6,  L7)  c o m p r i s i n g   a  p o l y e s t e r  
m u l t i f i l a m e n t   y a r n   and  s a i d   w e f t   t h r e a d s   c o m p r i s i n g   a  
p o l y e s t e r   t w i s t e d   y a r n .  

9.  An  a s s e m b l y   a c c o r d i n g   to  c l a i m   1,  s a i d   w e b  

r e g i o n s   (20,   20)  e a c h   h a v i n g   at   l e a s t   one  g r o o v e   ( 3 8 )  
e x t e n d i n g   l o n g i t u d i n a l l y   t h e r e o f   and  o p e n i n g   r e m o t e l y  
from  the   g e n e r a l   p l a n e   of  s a i d   s t r i n g e r   ( 2 1 ) ,   s a i d  

s t r i n g e r   b e i n g   sewn  to  s a i d   web  r e g i o n s   by  a t   l e a s t   o n e  
row  of  s e w i n g   s t i t c h e s   ( 44a ,   44b)  e x t e n d i n g   i n t o   a n d  

a l o n g   s a i d   g r o o v e .  
10.  An  a s s e m b l y   a c c o r d i n g   to  c l a i m   9,  s a i d   row  o f  

s ewing   s t i t c h e s   ( 4 4 a ,   44b)  b e i n g   c o v e r e d   w i t h   a  l a y e r  
of  s y n t h e t i c   r e s i n   (45)  a l s o   e x t e n d i n g   i n t o   and  a l o n g  
s a i d   g r o o v e   ( 3 8 ) .  



11.  An  a s s e m b l y   a c c o r d i n g   to  c l a i m   9,  s a i d   g r o o v e  

(38)  b e i n g   f i l l e d   w i t h   a  l a y e r   of  s y n t h e t i c   r e s i n   ( 4 5 ) .  

12.  An  a s s e m b l y   a c c o r d i n g   to  c l a i m   9,  a  p a i r   o f  

rows  of  d o u b l e   c h a i n   s e w i n g   s t i t c h e s   ( 4 4 a ,   4 4 b )  

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

t h a t   a  n e e d l e   t h r e a d   of  one  row  of  s e w i n g   s t i t c h e s  

(44a)   and  a  l o o p e r   t h r e a d   of  the   o t h e r   row  of  s e w i n g  

s t i t c h e s   (64b)  a p p e a r   in  s a i d   g r o o v e .  
13.  An  a s s e m b l y   a c c o r d i n g   to   c l a i m   2,  s a i d  

r e i n f o r c i n g   c o r e   t h r e a d   (65)  b e i n g   k n i t t e d   in  t h e  

f i r s t   p o r t i o n   ( 6 4 ) .  
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