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©  Slide  fastener  stringer. 

A  slide  fastener  stringer  (1)  having  a  continuous  zigzag- 
shaped  thermoplastic  molded  coupling  element  strip  (3).  The 
strip  (3)  includes  a  succession  of  spaced  coupling  elements 
(5),  each  having  a  pair  of  first  and  second  legs  (9,10)  extend- 
ing  from  a  head  (8)  in  a  common  direction.  A  plurality  of  first 
and  second  solid  connecting  portions  (6,7)  is  disposed  alter- 
nately  at  opposite  sides  of the  strip  (3)  and  extends  one  bet- 
ween  each  adjacent  pair  of  the  coupling  elements  (5).  The 
individual  connecting  portions  (6,7)  are  moresiender than  the 
coupling  element  legs  (9,10). The two  adjacent  legs  (9,9),  (10, 
10)  interconnected  by  each  connecting  portion  (6),  (7)  termi- 
nate  in  a  combined  broad  foot  with  opposite  corners  or  ends 
(9b,  9b),  (10b, 10b)  thereof  substantially  squared  and  thus  not 
chamfered. 



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  s l i d e  

f a s t e n e r s ,   and  more  p a r t i c u l a r l y   to  a  s l i d e   f a s t e n e r  

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

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

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

J a p a n e s e   U t i l i t y   M o d e l   L a i d - O p e n   P u b l i c a t i o n  

( J i k k a i s h o )   5 8 - 5 5 5 1 3   d i s c l o s e s   a  s l i d e   f a s t e n e r  

s t r i n g e r   in  w h i c h ,   as  i l l u s t r a t e d   in  F i g u r e s   10  and  1 1 ,  

a  c o n t i n u o u s   z i g z a g - s h a p e d   s t r i p   53  of  t h e r m o p l a s t i c  

m o l d e d   c o u p l i n g   e l e m e n t s   55  is   a t t a c h e d   to  a  s t r i n g e r  

t a p e   52  a l o n g   a  l o n g i t u d i n a l   e d g e   t h e r e o f   by  s e w n  

s t i t c h e s   54.  The  s u c c e s s i v e   c o u p l i n g   e l e m e n t s   55  a r e  

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

c o n n e c t i n g   p o r t i o n s   56  a l t e r n a t e l y   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 h e   s t r i p   53  and  e x t e n d i n g   one  b e t w e e n   e a c h  

a d j a c e n t   p a i r   of  t h e   c o u p l i n g   e l e m e n t s   55.  The  t w o  

a d j a c e n t   l e g s   (of  a d j a c e n t   c o u p l i n g   e l e m e n t s   5 5 )  

i n t e r c o n n e t e d   by  e a c h   c o n n e c t i n g   p o r t i o n   56  t e r m i n a t e  



in  a  c o m b i n e d   f o o t   w h i c h   is   c h a m f e r e d   a t   56b ,   t h u s  

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

g u i d e   f l a n g e   64  of   one   c o r r e s p o n d i n g   w ing   63a  of  t h e  

s l i d e r   63.   Wi th   t h i s   l i m i t e d   c o n t a c t   a r e a   of  t h e  

c o m b i n e d   f o o t ,   t h e   u n c o u p l e d   i n d i v i d u a l   c o u p l i n g  

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

c h a n n e l   66  of   t h e   s l i d e r   63,  w o u l d   t e n d   to   e a s i l y   r o l l  

or  t u r n   f a c e w i s e   of   t h e   f a s t e n e r   as  t h e   s t r i p   33  i s  

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

s l i d e   f a s t e n e r .   For   t h e   same  r e a s o n ,   t h e   i n d i v i d u a l  

c o n n e c t i n g   p o r t i o n s   56  a r e   l e s s   r e s i s t a n t   to  w e a r i n g ,  

m a k i n g   t he   i n d i v i d u a l   c o u p l i n g   e l e m e n t s   55  and  t h u s   t h e  

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

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

p o r t i o n   has   a  u n i f o r m   t h i c k n e s s   e q u a l   to  t he   t h i c k n e s s  

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

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

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

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

f a s t e n e r .  

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

( a )   a  s t r i n g e r   t a p e ;  

(b)   a  c o n t i n u o u s   z i g z a g - s h a p e d  

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

s a i d   s t r i n g e r   t a p e   on  and  a l o n g   one  l o n g i t u d i n a l  

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



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

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

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

common  d i r e c t i o n ,   a n d  

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

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

s i d e s   of  s a i d   s t r i p   and  e x t e n d i n g   one  b e t w e e n   e a c h  

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

f i r s t   c o n n e c t i n g   p o r t i o n s   e x t e n d i n g   b e t w e e n   an  a d j a c e n t  

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

p o r t i o n s   e x t e n d i n g   b e t w e e n   an  a d j a c e n t   p a i r   of  s a i d  

s e c o n d   l e g s ;  

(c)   t h e   two  a d j a c e n t   l e g s   w h i c h   a r e  

i n t e r c o n n e c t e d   by  e a c h   s a i d  c o n n e c t i n g   p o r t i o n   j o i n t l y  

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

t h e r e o f   s u b s t a n t i a l l y   s q u a r e d ;   a n d  

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

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

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

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

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

c l o s e   to  and  e x t e n d i n g   a l o n g s i d e   a  r e s p e c t i v e   one  o f  

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

p o r t i o n s .  

The  i n v e n t i o n   s e e k s   to   p r o v i d e   a  s l i d e  

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

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



a d e q u a t e   f l e x i b i l i t y   b u t   a l s o   good   d u r a b i l i t y ,   t h u s  

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

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

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

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

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

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

a b o u t   to  e n t e r   t h e   s l i d e r .  

Many  o t h e r   a d v a n t a g e s ,   f e a t u r e s   and  a d d i t i o n a l  

o b j e c t s   of  t h e   i n v e n t i o n   w i l l   b e c o m e   m a n i f e s t   to  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  the   d e t a i l e d  

d e s c r i p t i o n   and  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   a  

p r e f e r r e d   e m b o d i m e n t   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   o f  

t he   i n v e n t i o n   i s   shown  by  way  of   i l l u s t r a t i v e   e x m p l e .  

F i g u r e   1  i s   a  f r a g m e n t a r y   p l a n   v iew  of  a  p a i r   o f  

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

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

F i g u r e   2  i s   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 I - I I   of  F i g u r e   1 ;  

F i g u r e   3  i s   a  f r a g m e n t a r y   p e r s p e c t i v e   v i ew  of  a  

c o n t i n u o u s   m o l d e d   c o u p l i n g   e l e m e n t   s t r i p ;  

F i g u r e   4  i s   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   I V - I V   of   F i g u r e   3 ;  

F i g u r e   5  i l l u s t r a t e s   t h e   m a n n e r   in  which   t h e  

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

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

s l i d e r ;  



F i g u r e s   6,  7,  8  and  9  a r e   c r o s s - s e c t i o n a l   v i e w s  

t a k e n   a l o n g   l i n e s   V I - V I ,   X I I - X I I ,   X I I I - X I I I   and  I X - I X ,  

r e s p e c t i v e l y ,   of  F i g u r e   5;  a n d  

F i g u r e s   10  and  11  i l l u s t r a t e   a  p r i o r   a r t  

p r o b l e m .  

F i g u r e s   1  and  2  i l l u s t r a t e   a  p a i r   of  c o u p l e d  

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

s t r i n g e r   t a p e   2  and  a  c o n t i n u o u s   z i g z a g - s h a p e d   m o l d e d  

c o u p l i n g   e l e m e n t   s t r i p   3  a t t a c h e d   to  t he   t a p e   2  a l o n g  

an  i n n e r   l o n g i t u d i n a l   edge   t h e r e o f   by  sewn  t h r e a d s   4 ,  

t he   s t r i p   3  b e i n g   f o l d e d   on  i t s e l f   a l o n g   i t s  

l o n g i t u d i n a l   c e n t e r l i n e .  

The  c o u p l i n g   e l e m e n t   s t r i p   3  is  c o n t i n u o u s l y  

p r o d u c e d   on  a  r o t a t i n g   d i e   w h e e l   ( n o t   shown)  h a v i n g   a n  

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

h e a t e d   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 ,   such  as  p o l y a m i d ,  

d e l i v e r e d   f rom  a  f i x e d   e x t r u s i o n   n o z z l e   ( n o t   s h o w n )  

a n d ,   b e f o r e   h a v i n g   been   b e n t   i n t o   a  U - s h a p e d   c r o s s  

s e c t i o n   ( F i g u r e s   2,  3  and  4 ) ,   i t   has  a  c o n t i n u o u s   f l a t  

z i g z a g - s h a p e d   s t r u c t u r e .   The  t h u s   f o l d e d   s t r i p   3 

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

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

s o l i d   c o n n e c t i n g   p o r t i o n s   6,  7  a l t e r n a t e l y   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 h e   s t r i p   3  and  e x t e n d i n g   one  b e t w e e n  

e a c h   a d j a c e n t   p a i r   of  t he   c o u p l i n g   e l e m e n t s   5.  E a c h  

c o u p l i n g   e l e m e n t   5  has  a  h e a d   8  and  a  p a i r   of  f i r s t   a n d  

s e c o n d   l e g s   9,  10  e x t e n d i n g   f r o m   t he   head   8  in  a  common 



d i r e c t i o n   and   t e r m i n a t i n g   in  t h e i r   r e s p e c t i v e   f e e t   9 a ,  

10a   ( F i g u r e   4 ) .   Each   f i r s t   c o n n e c t i n g   p o r t i o n   6 

e x t e n d s   b e t w e e n   an  a d j a c e n t   p a i r   of   t h e   f i r s t   l e g s   9,  9 

and  is   d i s p o s e d  c l o s e   to   t h e   f e e t   9 a ,   9a  t h e r e o f ,   a n d  

e a c h   s e c o n d   c o n n e c t i n g   p o r t i o n  7   e x t e n d s   b e t w e e n   a n  

a d j a c e n t   p a i r   of   t h e   s e c o n d   l e g s   1 0 ,   10  and  is   d i s p o s e d  

c l o s e   to   t h e   f e e t   1 0 a ,   10a  t h e r e o f .  

As  b e s t   shown  in  F i g u r e s   2  and  4,  t h e   f i r s t   a n d  

s e c o n d   c o n n e c t i n g   p o r t i o n   6 ,  7   a r e   t h i n n e r   or  m o r e  

s l e n d e r   t h a n   t h e   f i r s t   and  s e c o n d   l e g s   9,  10 ,   and  a r e  

d i s p o s e d   on  t h e   r e s p e c t i v e   i n n e r   s i d e s   of  t h e   f i r s t   a n d  

s e c o n d   l e g s   9 ,   10  to   p r o v i d e   a  r e c e s s   or  bay  6 ' ,  7 '  

( F i g u r e   3)  b e t w e e n   e a c h   a d j a c e n t   p a i r   of   t h e   c o u p l i n g  

e l e m e n t s   5,   as  v i e w e d   in  an  e d g e w i s e   d i r e c t i o n   of  t h e  

s t r i n g e r   1 .  

A  p a i r   of   f i r s t   and  s e c o n d   c o n n e c t o r   t h r e a d s  1 1 ,  

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

e l e m e n t s   5  a l o n g   t h e   e n t i r e   l e n g t h   of   t h e   s t r i p   3  a n d  

i s   e m b e d d e d   in   t h e   f i r s t   and  s e c o n d   l e g s   9,  1 0 ,  

r e s p e c t i v e l y ,   o f  e a c h   c o u p l i n g   e l e m e n t   5.  Each  of  t h e  

f i r s t   and   s e c o n d   c o n n e c t o r   t h r e a d s   11,   12  i s   d i s p o s e d  

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

two  s e r i e s   of   t h e   f i r s t   and  s e c o n d   c o n n e c t i n g   p o r t i o n s  

6,  7,  b e i n g   d i s p o s e d   c l o s e   to   t h e   s i d e   t h e r e o f   w h i c h  

f a c e s   t h e   c o u p l i n g   h e a d s   8.  As  shown  in  F i g u r e s   2,  3 

and  4,  t h e   f i r s t   and  s e c o n d   c o n n e c t o r   t h r e a d s  1 1 ,   12  a r e  

d i s p o s e d   on  t h e   r e s p e c t i v e   i n n e r   s i d e s   of  t h e   f i r s t   a n d  



s e c o n d   l e g s   9,  1 0 .  

The  l e g   9,   10  of  e a c h   c o u p l i n g   e l e m e n t   5  has   a  

g e n e r a l l y   t r a p e z o i d a l   s h a p e ,   as  v i e w e d   in  p l a n   ( F i g u r e  

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

c o u p l i n g   h e a d   8  t o w a r d   t h e   f o o t   9a ,   1 0 a .   Thus   t he   f o o t  

9 a ,   10a  of   e a c h   l e g   9,  10  has  a  s u f f i c i e n t l y   l a r g e  

c o n t a c t   a r e a   e n g a g e a b l e   w i t h   a  r e s p e c t i v e   one   of  a  p a i r  

of  f l a r i n g   g u i d e   f l a n g e s   14,   14  of  a  s l i d e r   13  when  t h e  

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

c o u p l e d   or   u n c o u p l e d .   Each  c o u p l i n g   e l e m e n t   5  can  b e  

p r e v e n t e d   f r o m   t u r n i n g   or  r o l l i n g   f a c e w i s e   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   1  when  a  t h r u s t i n g   f o r c e   is  e x e r t e d  

on  t h e   s l i d e   f a s t e n e r   in  a  f a c e w i s e   d i r e c t i o n   t h e r e o f  

( F i g u r e s   10  and  1 1 ) ,   p a r t l y   b e c a u s e   of  s u c h   l a r g e  

c o n t a c t   a r e a   of  t h e   f o o t   9a,   10a  and  p a r t l y   b e c a u s e  

o u t e r   c o r n e r s   or   o p p o s i t e   ends   9b ,   9b;   l O b ,   10b  of  a  

c o m b i n e d   b r o a d   f o o t   e x t e n d i n g   b e t w e e n   t h e   two  a d j a c e n t  

i n t e r c o n n e c t e d   l e g s   9,  9  ;   1 0 ,  1 0 ,   r e s p e c t i v e l y ,   a r e  

n o t   c h a m f e r e d ,   h a v i n g   no  s l o p i n g   or   r o u n d   s u r f a c e s .  

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

e l e m e n t s   5  l e s s   a b r a s i v e ,   g u a r a n t e e i n g   i m p r o v e d  

d u r a b i l i t y   of  t h e   c o u p l i n g   e l e m e n t   s t r i p   3  and  t h u s   o f  

t h e   s l i d e   f a s t e n e r   s t r i n g e r   1 .  

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

6,  7  a r e   more   s l e n d e r   t h a n   t he   l e g s   9,  10  and  p a r t l y  

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

to  and  e x t e n d   a l o n g s i d e   t he   r e s p e c t i v e   s e r i e s   o f  



c o n n e c t i n g   p o r t i o n s   6,  7,  t h e   c o u p l i n g   e l e m e n t   s t r i p   3 

has   n o t   o n l y   a d e q u a t e   f l e x i b i l i t y   b u t   a l s o   g o o d  

d u r a b i l i t y ;   t h e   s o l i d   s l e n d e r   c o n n e c t i n g   p o r t i o n s   6,  7 

and   t h e   c o n n e c t i n g   t h r e a d s   11 ,   12  c l o s e   t h e r e t o   c o a c t  

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

c o n s t r u c t i o n   e n a b l e s   t h e   c o u p l i n g   e l e m e n t   s t r i p   3  to   b e  

b e n t   a r c u a t e l y   away  f rom  t h e   c o r r e s p o n d i n g   s t r i p   3  of   a  

c o m p a n i o n   s t r i n g e r   1  in  c o n f o r m i t y   w i t h   t h e   c u r v a t u r e  

of   t h e   r e s p e c t i v e   g u i d e   f l a n g e   14  of   t h e   s l i d e r   13  w h e n  

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

b e i n g   c o u p l e d   or   u n c o u p l e d ,   as  shown  in  F i g u r e s   5.  A t  

t h a t   t i m e   t h e   c o n n e c t o r   t h r e a d s   1 1 ,   12 ,   w h i c h   a r e  

d i s p o s e d   c l o s e   to   t h e   r e s p e c t i v e   s i d e s   of  t h e  

c o n n e c t i n g   p o r t i o n s   6,  7  w h i c h   s i d e s   a r e   f a c i n g   t h e  

h e a d s   8,  s e r v e   to   p r e v e n t   t h e   s l e n d e r   c o n n e c t i n g  

p o r t i o n s   6,  7  f rom  b e i n g   e x c e s s i v e l y   b e n t   and  t h u s   f r o m  

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

A n o t h e r   a d v a n t a g e   of  t h e   f a s t e n e r   s t r i n g e r   1  i s  

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

p o r t i o n   6,  7  a r e   d i s p o s e d   on  t h e   r e s p e c t i v e   i n n e r   s i d e s  

of   t h e   f i r s t   and  s e c o n d   l e g s   9,  10  to  p r o v i d e   t he   b a y  

61,   71  ( F i g u r e   3)  b e t w e e n   e a c h   a d j a c e n t   p a i r   of  t h e  

c o u p l i n g   e l e m e n t s   5,  t h e   s t r i n g e r   1  and  t h u s   t h e  

c o u p l i n g   e l e m e n t   s t r i n g e r   1.  At  t h a t   t i m e ,   t he   f i r s t  

( u p p e r )   c o n n e c t i n g   p o r t i o n s   6  a r e   b e n t   so  as  to  e x p a n d  

t h e   u p p e r   b a y s   6  a n d ,   on  t h e   c o n t r a r y ,   t h e   s e c o n d  

( l o w e r )   c o n n e c t i n g   p o r t i o n   7  a r e   b e n t   so  as  to  s h r i n k  



t h e   l o w e r   bays   7 ' .   At  t h e   same  t i m e ,   t h e  

i n t e r - c o u p l i n g - e l e m e n t   p o r t i o n s   of  t he   f i r s t   ( u p p e r )  

c o n n e c t o r   t h r e a d   11  a r e   e x p a n d e d   and ,   on  t he   c o n t r a r y ,  

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

( l o w e r )   c o n n e c t o r   t h r e a d   12  a r e   c o m p r e s s e d .  

A c c o r d i n g l y ,   t h e   c o n n e c t o r   t h r e a d s   11 ,   12  f a c i l i t a t e  

e x p a n s i o n   of  t h e   c o n n e c t i n g   p o r t i o n s   6,  7,  t h u s  

p r e v e n t i n g   the   l a t t e r   f r om  b e i n g   b r o k e n .   T h e  

c o n n e c t i n g   p o r t i o n s   6,  7  in  t u r n   p r o t e c t   t he   c o n n e c t o r  

t h r e a d s   11,   12  f rom  s u d d e n   u n d u e   s t r e s s ,   t h u s  

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

b e i n g   b r o k e n   or  f rom  b e i n g   r e m o v e d   f rom  t h e   c o u p l i n g  

e l e m e n t   l e g s   9,  10.  Wi th   t h i s   a r r a n g e m e n t ,   smoo th   a n d  

s u r e   c o u p l i n g - a n d - u n c o u p l i n g   of  t he   c o u p l i n g   e l e m e n t s   5 

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



1.  A  s l i d e   f a s t e n e r   s t r i n g e r   (1)   c o m p r i s i n g :  

( a )   a  s t r i n g e r   t a p e   ( 2 ) ;  

(b)   a  c o n t i n u o u s   z i g z a g - s h a p e d  

t h e r m o p l a s t i c   m o l d e d   c o u p l i n g   e l e m e n t   s t r i p   ( 3 )  

a t t a c h e d   to   s a i d   s t r i n g e r   t a p e   (2)  on  and  a l o n g   o n e  

l o n g i t u d i n a l   edge  t h e r e o f ,   s a i d   s t r i p   (3)  i n c l u d i n g  

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

c o u p l i n g   e l e m e n t s   ( 5 ) ,   e a c h   h a v i n g   a  h e a d   (8)   and  a  

p a i r   of   f i r s t   and  s e c o n d   l e g s   (9 ,   10)  e x t e n d i n g   f r o m  

s a i d   h e a d   (8)   in  a  common  d i r e c t i o n ,   a n d  

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

c o n n e c t i n g   p o r t i o n s   ( 6 ,   7)  a l t e r n a t e l y   d i s p o s e d   a t  

o p p o s i t e   s i d e s   of   s a i d   s t r i p   (3)  and  e x t e n d i n g   o n e  

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

( 5 ) ,   e a c h   of   s a i d   f i r s t   c o n n e c t i n g   p o r t i o n s   ( 6 )  

e x t e n d i n g   b e t w e e n   an  a d j a c e n t   p a i r   of  s a i d   f i r s t   l e g s  

( 9 ) ,   e a c h   of   s a i d   s e c o n d   c o n n e c t i n g   p o r t i o n s   ( 7 )  

e x t e n d i n g   b e t w e e n   an  a d j a c e n t   p a i r   of  s a i d   s e c o n d   l e g s  

( 1 0 ) ;  

( c )   t h e   two  a d j a c e n t   l e g s   ( 9 ,   9 ) ,   ( 1 0 ,   1 0 )  

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

p o r t i o n   ( 6 ) ,   (7)  j o i n t l y   t e r m i n a t i n g   in  a  c o m b i n e d  

b r o a d   f o o t   w i t h   o p p o s i t e   e n d s   ( 9 b ) ,   ( 1 0 b )   t h e r e o f  

s u b s t a n t i a l l y   s q u a r e d ;   a n d  

(d)   a  p a i r   of   c o n n e c t o r   t h r e a d s   ( 1 1 ,   1 2 )  

e x t e n d i n g   t r a n s v e r s e l y   of  s a i d   c o u p l i n g   e l e m e n t s   ( 5 )  



a l o n g   t h e   e n t i r e   l e n g t h   of  s a i d   s t r i p   (3)  and  e m b e d d e d  

in  s a i d   f i r s t   and  s e c o n d   l e g s   ( 9 ,  1 0 ) ,   r e s p e c t i v e l y ,   o f  

e a c h   s a i d   c o u p l i n g   e l e m e n t   ( 5 ) ,   e a c h   of  s a i d   c o n n e c t o r  

t h r e a d s   ( 11 ,   12)  b e i n g   d i s p o s e d   c l o s e   to  and  e x t e n d i n g  

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

f i r s t   and  s e c o n d   c o n n e c t i n g   p o r t i o n s   (6 ,   7 ) .  

2.  A  s l i d e   f a s t e n e r   s t r i n g e r   a c c o r d i n g   to  c l a i m  

1,  s a i d   c o n n e c t i n g   p o r t i o n s   (6 ,   7)  b e i n g   more  s l e n d e r  

t h a n   s a i d   l e g s   (9,   1 0 ) .  

3.  A  s l i d e   f a s t e n e r   s t r i n g e r   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   and  s e c o n d   c o n n e c t o r   t h r e a d s   ( 1 1 ,   1 2 )  

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

c o n n e c t i n g   p o r t i o n s   (6 ,   7)  w h i c h   s i d e s   a r e   f a c i n g   t o  

s a i d   h e a d s   ( 8 ) .  

4.  A  s l i d e   f a s t e n e r   s t r i n g e r   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   and  s e c o n d   c o n n e c t i n g   p o r t i o n s   (6,   7 )  

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

f i r s t   and  s e c o n d   l e g s   (9 ,   10)  to  t h e r e b y   p r o v i d e   a n  

o u t w a r d l y   o p e n i n g   bay  ( 6 ' ,   7 ' )   b e t w e e n   e a c h   a d j a c e n t  

p a i r   of  s a i d   c o u p l i n g   e l e m e n t s   (5)  as  v i e w e d   in  a n  

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

5.  A  s l i d e   f a s t e n e r   s t r i n g e r   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   and  s e c o n d   c o n n e c t o r   t h r e a d s   ( 11 ,   1 2 )  

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

f i r s t   and  s e c o n d   l e g s   (9 ,   1 0 ) .  
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