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(54)  Hooked  fabric  fastener  tape  and  method  of  producing  same 

A  hooked  fabric  fastener  tape  (15)  has  on  one  of  opposite 
surfaces  of  a  foundation  structure  (11)  a  number  of  hook- 
shaped  material  engaging  elements  (13)  and  stems  (14) 
which  have  been  produced  in  pair  from  loops  on  the 
foundation  structure  (11).  The  respective  free  ends  of  the 
hook-shaped  material  engaging  elements  (13)  and  the  stems 
(14)  are  displaced  angularly  away  from  one  another  as 
viewed  from  the  general  plane  of  the  foundation  structure 
(11)  for  easy  hooking  engagement  with  cooperating  loops  of 
a  mating  looped  fabric  fastener  tape.  A  method  of  producing 
such  a  hooked  fabric  fastener  tape  (15)  is  also  provided. 



The  p r e s e n t   i n v e n t i o n   r e l a t e s   g e n e r a l l y   to  s u r f a c e   t y p e  

f a s t e n e r s   known  as  h o o k - a n d - l o o p   f a s t e n e r s ,   and  more  p a r t i c u l a r -  

ly  to  a  f a b r i c   f a s t e n e r   t a p e   c a r r y i n g   on  i t s   one  s u r f a c e   a 

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

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

A c c o r d i n g   to  a  known  m e t h o d ,   a  h o o k e d   f a b r i c   f a s t e n e r  

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

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

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

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

l e g   s e c t i o n s .   Each   l o o p   is  c u t   open   or  s e v e r e d   a t   one  of  t h e  

l e g   s e c t i o n s   t h e r e o f   to  p r o d u c e ,   on  one  h a n d ,   a  h o o k - s h a p e d  
m a t e r i a l   e n g a g i n g   e l e m e n t   a n d ,   on  t he   o t h e r   h a n d ,   a  s t e m .   T h e  

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

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

t h e   f a s t e n e r   t a p e   a d j a c e n t   to  t h e   c o r r e s p o n d i n g   h o o k - s h a p e d  

m a t e r i a l   e n g a g i n g   e l e m e n t s   in  c o n f r o n t i n g   r e l a t i o n   to  o r  

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

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

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

i n t o   and  h o o k e d   by  the   h o o k - s h a p e d   m a t e r i a l   e n g a g i n g   e l e m e n t s  

as  t he   two  f a s t e n e r   t a p e s   a r e   p r e s s e d   i n t o   f a c e - t o - f a c e   c o n t a c t  

t o g e t h e r .   As  a  r e s u l t ,   t he   p o s s i b i l i t y   of  h o o k i n g   b e t w e e n   h o o k s  

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

l o o p   f a s t e n e r   is   c o n s i d e r a b l y   d e c r e a s e d .   In  o r d e r   to  d i s p l a c e  

t h e   h o o k - s h a p e d   m a t e r i a l   e n g a g i n g   e l e m e n t s   away  f rom  the   s t e m s ,  

t he   p r i o r   a r t   m e t h o d   n e e d s   to  i n c l u d e   an  a d d i t i o n a l   t r e a t m e n t  

by  a  r a i s i n g   m a c h i n e   or  a n o t h e r   c o m p l i c a t e   and  e x p e n s i v e  

d e v i c e .  

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

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

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

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



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

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

e n g a g i n g   e l e m e n t s   a r e   d i s p l a c e d   a n g u l a r l y   away  f rom  s a i d   s t e m s  

as  v i e w e d   f rom  the   g e n e r a l   p l a n e   of  s a i d   f o u n d a t i o n   s t r u c t u r e .  

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

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

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

w a r p   t h r e a d s   of   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   m a t e r i a l ,   so  a s  

to   fo rm  l o o p s   w i t h   s a i d   s e c o n d   warp   t h r e a d s   on  one  of  o p p o s i t e  

s u r f a c e s   of   t h e   so  woven   f o u n d a t i o n   s t r u c t u r e ,   e a c h   of  s a i d  

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

c o n n e c t i n g   s a i d   l e g   s e c t i o n s  ;   h e a t i n g   s a i d   l o o p s   to  c a u s e  

t h e  l o o p s   to   r e t a i n   t h e i r   s h a p e   to  f o r m   r a i s e d   p i l e   t h r e a d s  ;  

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

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

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

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

t h e   l o o p s   to  r e t a i n   an  i n t e r n a l   t o r s i o n a l   s t r e s s   s t o r e d   d u r i n g  

s a i d   w e a v i n g   s t e p   and  upon   c u t t i n g   t h e   l o o p s ,   s a i d   h o o k - s h a p e d  

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

due  to  s a i d   i n t e r n a l   t o r s i o n a l   s t r e s s ,   a n g u l a r l y   away  f rom  o n e  

a n o t h e r   as  v i e w e d   f rom  t he   g e n e r a l   p l a n e   of   s a i d   woven  f o u n d a -  

t i o n   s t r u c t u r e .  

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

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

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

an  i n c r e a s e d   d e g r e e   of  f i r m n e s s .  

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

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

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

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

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

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

c o s t l y .  

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



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

p r e f e r r e d   e m b o d i m e n t   t a k e n   in  c o n j u n c t i o n   w i t h   t h e   a c c o m p a n y i n g  

d r a w i n g s ,   in  w h i c h  :  

F i g u r e   1  is   a  f r a g m e n t a r y   d i a g r a m m a t i c   f r o n t   e l e v a t i o n a l   v i e w  

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

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

F i g u r e   2  i s   a  s i d e   e l e v a t i o n a l   v i e w   of  F i g u r e   1  ; 

F i g u r e s   3  and  4  a r e   v i e w s   s i m i l a r   to  F i g u r e s   1  and  2,  r e s p e c t i -  

v e l y ,   s h o w i n g   a  h o o k e d   f a b r i c   f a s t e n e r   t a p e   h a v i n g   on  one  o f  

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

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

b e e n   p r o d u c e d   by  c u t t i n g   the   l o o p s   at   r e s p e c t i v e   one  l e g  

s e c t i o n s   t h e r e o f   shown  in  F i g u r e s   1  and  2,  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  ;   a n d  

F i g u r e   5  i s   a  p l a n   v i e w   of  F i g u r e   3 .  

R e f e r r i n g   now  to  the  drawing,  w h e r e i n   l i k e   r e f e r e n c e   c h a r a c -  

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

s e v e r a l   v i e w s ,   and  more  p a r t i c u l a r l y   to   F i g u r e s   1  and  2,  t h e r e  

is   shown  an  u n c u t   p i l e   or  l o o p e d   f a b r i c   f a s t e n e r   t a p e   10  p r o d u -  

ced   in  a c c o r d a n c e   w i t h   t he   p r e s e n t   i n v e n t i o n .   The  l o o p e d   f a b r i c  

f a s t e n e r   t a p e   10  i n c l u d e s   a  f o u n d a t i o n   s t r u c t u r e   11  c o n s t i t u t e d  

by  a  w e f t   t h r e a d   and  a  p l u r a l i t y   of  f i r s t   wa rp   t h r e a d s   w o v e n  

w i t h   t h e   w e f t   t h r e a d   ( t h e s e   t h r e a d s   b e i n g   n o t   shown  f o r   c l a r i -  

f i c a t i o n ) .  

The  f a s t e n e r   t a p e   10  a l s o   i n c l u d e s   on  one  of  o p p o s i t e  

s u r f a c e s   of  t h e   f o u n d a t i o n   s t r u c t u r e   11  a  n u m b e r   of  l o o p s   12 

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

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

same  in  a  loom  of  t he   g e n e r a l   t y p e   e m p l o y e d   in  w e a v i n g   v e l v e t  

r i b b o n .   Each   of  t he   l o o p s   12  has   a  p a i r   of  l e g   s e c t i o n s   18,  19 

and  a  h e a d   s e c t i o n   20  i n t e r c o n n e c t i n g   t he   l e g   s e c t i o n s   18,  1 9 .  

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

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

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

The  s e c o n d   warp   t h r e a d s   a r e   w o v e n ,   w h i l e   s u b m i t t e d   t o  

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

and  w a r p   t h r e a d s ,   w i t h   t he   r e s u l t   t h a t   t h e  l o o p s   12  f o r m e d   w i t h  

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



in  F i g u r e   2.  E x e r t i o n   of  t he   t o r q u e   or  t w i s t   may  be  done  e i t h e r  

as  t h e   s e c o n d   warp   t h r e a d s   a r e   s u p p l i e d   i n t o   t h e   loom  f o r   f o r m a -  

t i o n   of   t h e   l o o p s   12  or  as  t h e y   a r e   wound   on  b o b b i n s ,   w i t h   t h e  

a i d   of  a  s u i t a b l e   t o r q u e   e x e r t i o n   m e a n s .  

The  l o o p s   12  a r e   h e a t e d   a t   a  t e m p e r a t u r e   w h i c h   c a u s e s  

t h e   l o o p s   12  to  r e t a i n   t h e i r   s h a p e   to  f o rm  r a i s e d   p i l e   t h r e a d s  

w h i l e   a l l o w i n g   t he   same  to  r e t a i n   an  i n t e r n a l   t o r s i o n a l   s t r e s s e s  

s t o r e d   d u r i n g   t he   w e a v i n g   o p e r a t i o n .   The  h e a t i n g   t e m p e r a t u r e   o f  

t h e   l o o p s   12  is  p r e f e r a b l y   s e t   a t   a  r e l a t i v e l y   low  t e m p e r a t u r e  

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

Each   of  l o o p s   12  is   t h e n   c u t   o p e n   or  s e v e r e d   at   one  18 

of  t h e   r e s p e c t i v e   l e g   s e c t i o n s   18,  19  to  p r o d u c e ,   on  one  h a n d ,  

a  h o o k - s h a p e d   m a t e r i a l   e n g a g i n g   e l e m e n t   13  f o r m e d   j o i n t l y   w i t h  

t h e   o t h e r   l eg   s e c t i o n   19,  t h e   h e a d   s e c t i o n   20  and  a  p a r t   of  t h e  

one  l e g   s e c t i o n   18  a n d ,   on  t h e   o t h e r   h a n d ,   a  s t e m   14  f o r m e d  

w i t h   t h e   r e m i n d e r   of  t h e   c u t   one  l e g   s e c t i o n   18  and  c o n s t i t u t i n g  

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

e l e m e n t   and  the   s t em  13,  14  a r e   a l l o w e d   to  d i s p l a c e ,   due  to  t h e  

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

e a c h   o t h e r   as  v i e w e d   f rom  t h e   g e n e r a l   p l a n e   of  t h e   f o u n d a t i o n  

s t r u c t u r e   11,  as  shown  in  F i g u r e s   3  to  5.  T h u s ,   a  l a r g e   o p e n i n g  

i s   p r o v i d e d   b e t w e e n   t h e   f r e e   end   of   t h e   h o o k - s h a p e d   e l e m e n t   13 

and   t h e   s t em   14  f o r   e a s y   r e c e p t i o n   of   a  c o r r e s p o n d i n g   l o o p   16 

on  a  m a t i n g   l o o p e d   f a b r i c   f a s t e n e r   t a p e   17  ( shown   by  p h a n t o m  

l i n e s   in   F i g u r e   3) .   A  h o o k e d   f a b r i c   f a s t e n e r   t a p e   15  now  c o n v e r -  

t e d   f r o m   t h e   l o o p e d   f a b r i c   f a s t e n e r   t a p e   10  has   t h e   h o o k - s h a p e d  

m a t e r i a l   e n g a g i n g   e l e m e n t s   13  w h i c h   a l l o w   t he   c o o p e r a t i n g   l o o p s  

16  on  t h e   l o o p e d   f a b r i c   f a s t e n e r   t a p e   17  to  e n t e r   i n t o   h o o k i n g  

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

t a p e s   15,   17  a re   p r e s s e d   t o g e t h e r .   As  a  r e s u l t ,   t he   p o s s i b i l i t y  

of  h o o k i n g   b e t w e e n   h o o k s   and  l o o p s ,   i . e .   t he   f i r m n e s s   of  e n g a -  

g e m e n t   of   a  f a s t e n e r   is   s u b s t a n t i a l l y   i n c r e a s e d .  

F o l l o w i n g   to  t he   l o o p - h e a t i n g   o p e r a t i o n   and  p r i o r   to  t h e  

l o o p - c u t t i n g   o p e r a t i o n ,   t h e   f a s t e n e r   t a p e   10  may  be  s u b j e c t e d  

to  a d d i t i o n a l   t r e a t m e n t s   a t   t h e   d e s i r e ,   such   as  d y e i n g   and  f i x i n g  

of  t h e   l o o p s   12  to  t he   f o u n d a t i o n   s t r u c t u r e   11.  The  l a t t e r   o p e r a -  
t i o n   may  be  e f f e c t e d   by  c o a t i n g   or  i m p r e g n a t i n g   on  t he   o t h e r   o r  



r e v e r s e   s u r f a c e   of  t he   f o u n d a t i o n   s t r u c t u r e   11  w i t h   an  a d h e s i v e  

or  a  h e a t   s e t t a b l e   r e s i n   c a p a b l e   of  w i t h s t a n d i n g   s u c h   t e m p e r a -  

t u r e s   as  a r e   l i k e l y   to  be  e n c o u n t e r e d   in  n o r m a l   u s a g e   of  a 

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

15  f o r m s   a  p a r t .  



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

s t r u c t u r e   (11)  i n c l u d i n g   a  w e f t   t h r e a d ,   a  p l u r a l i t y   of   f i r s t  

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

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

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

(13)   and  s t e m s   ( 1 4 ) ,   e a c h   p a i r   of  w h i c h   has   b e e n   p r o d u c e d   f r o m  

one  l oop   ( 1 2 ) ,   c h a r a c t e r i z e d   in  t h a t   t he   r e s p e c t i v e   f r e e   e n d s  

of  s a i d   h o o k - s h a p e d   m a t e r i a l   e n g a g i n g   e l e m e n t s   (13)   a r e   d i s p l a -  

ced   a n g u l a r l y   away  f r o m   s a i d   s t e m s   (14)  as  v i e w e d   f rom  t h e   g e n e -  

r a l   p l a n e   of  s a i d   f o u n d a t i o n   s t r u c t u r e   ( 1 1 ) .  

2.  A  h o o k e d   f a b r i c   f a s t e n e r   t a p e   a c c o r d i n g   to  c l a i m   1 ,  

c h a r a c t e r i z e d   in  t h a t   e a c h   of  s a i d   p i l e   t h r e a d s   ( 1 3 , 1 4 )   i s  

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

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

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

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

warp   t h r e a d s   of  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   m a t e r i a l ,   s o  

as  to  form  l o o p s   (12)   w i t h   s a i d   s e c o n d   warp   t h r e a d s   on  one  o f  

o p p o s i t e   s u r f a c e s   of   t h e   so  woven   f o u n d a t i o n  s t r u c t u r e   ( 1 1 ) ,  

e a c h   of  s a i d   l o o p s   h a v i n g   a  p a i r   of  l eg   s e c t i o n s   ( 18 ,   19)  a n d  

a  head   s e c t i o n   20  i n t e r c o n n e c t i n g   s a i d   l e g   s e c t i o n s  ;   h e a t i n g  

s a i d   l o o p s   (12)   to   c a u s e   t h e   l o o p s   to  r e t a i n   t h e i r   s h a p e   t o  

fo rm  r a i s e d   p i l e   t h r e a d s  ;   and  c u t t i n g   e a c h   s a i d   l o o p   (12)   a t  

one  of  s a i d   l e g   s e c t i o n s   (18 ,   19)  t h e r e o f ,   w h e r e b y   p r o d u c i n g   a  

h o o k - s h a p e d   m a t e r i a l   e n g a g i n g   e l e m e n t   (13)  and  a  s t e m   ( 1 4 ) ,  

c h a r a c t e r i z e d   in   t h a t   w h i l e   b e i n g   w o v e n ,   s a i d   s e c o n d   w a r p  
t h r e a d s   a r e   e x e r t e d   t h e r e o n   a  t o r q u e ,   t h a t   s a i d   l o o p s   (12)   a r e  

h e a t e d   at  a  t e m p e r a t u r e   w h i c h   a l l o w s   t h e   l o o p s   (12)   to  r e t a i n  

an  i n t e r n a l   t o r s i o n a l   s t r e s s   s t o r e d   d u r i n g   s a i d   w e a v i n g   s t e p  
and  in  t h a t   u p o n   c u t t i n g   t h e   l o o p s   ( 1 2 ) ,   s a i d   h o o k - s h a p e d  

m a t e r i a l   e n g a g i n g   e l e m e n t s   (13)   and  the   s t e m s   (14)   a r e   a l l o w e d  

to  d i s p l a c e ,   due  to   s a i d   i n t e r n a l   t o r s i o n a l   s t r e s s ,   a n g u l a r l y  

away  from  one  a n o t h e r   as  v i e w e d   f rom  t he   g e n e r a l   p l a n e   o f  

s a i d   woven  f o u n d a t i o n   s t r u c t u r e   ( 1 1 ) .  

4.  A  m e t h o d   a c c o r d i n g   to  c l a i m   3,  c h a r a c t e r i z e d   in   t h a t  

s a i d   h e a t i n g   t e m p e r a t u r e   i s   s e t   at   a  r e l a t i v e l y   low  t e m p e r a t u r e  
in  a  r a n g e   w i t h i n   w h i c h   s a i d   s e c o n d   warp   t h r e a d s   of  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   m a t e r i a l   r e t a i n   t h e i r   t h e r m o p l a s t i c i t y .  

5.  A  m e t h o d   a c c o r d i n g   to  c l a i m   3  or  4,  c h a r a c t e r i z e d  

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

t i c   m o n o f i l a m e n t .  
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