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©  Separable  bottom-end-stop  assembly  for  separable  slide  fastener. 
  A  separable  bottom-end-stop  assembly  (100)  of  thermo- 
plastic  synthetic  resin,  for  a  separable  slide  fastener,  com- 
prises  a  pair  of  first  and  second  separate  pin  members  (5), 
(6),  and  a  socket  member  (4)  for  being  secured  to  the  first  pin 
member  (5),  the  socket  member  (4)  having  a  pair  of  first  and 
second  bores  (15)  (16)  receptive  of  the  first  and  second  pin 
members  (5),  (6),  respectively.  The  first  pin  member  (5)  has 
on  its  opposite  faces  a  pair  of  recesses  (25),  (25),  and  the 
socket  member  (4)  has  a  pair  of  opposed  projections  (18), 
(18)  extending  into  the  first  bore  (15).  In  assemblying,  the 
projections  (18),  (18)  of the  socket  member  (4)  are  received  in 
the  respective  recesses  (25),  (25)  of  the  first  pin  member  (5) 
when  the  letter  is  inserted  into  the  socket  member's  first  bore 
(15).  Because  of  this  projection-and-recess  locking,  the  first 
pin  member  (5)  can  be  kept  exactly  in  position  relative  to  the 
socket  member  (4)  while  these  two  members  (4),  (5)  are 
joined  together  by  fusing. 



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 e p a r a b l e  

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

f a s t e n e r .  

T h e r e   a r e   known  v a r i o u s   s e p a r a b l e   s l i d e  

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

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   i s   m o u n t e d   on  a d j a c e n t  

b o t t o m   e n d s   of  o p p o s e d   f a s t e n e r   s t r i n g e r s .   T h e  

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

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

a t   t h e i r   r e s p e c t i v e   b o t t o m   end  p o r t i o n s ,   and  a  s o c k e t  

member   s e c u r e d   to  one  of  t h e   p i n   m e m b e r s .   In  some  o f  

t h e   known  b o t t o m - e n d - s t o p   a s s e m b l i e s ,   t he   s o c k e t   m e m b e r  

i s   a t t a c h e d   to  one  of  t h e   p i n   m e m b e r s   by  s n a p   a c t i o n ,  

and  in   t h e   o t h e r s ,   t h e   s o c k e t   member   i s   f u s e d   w i t h   o n e  

of  t h e   p i n   member s   by  u s i n g   an  u l t r a s o n i c   h o r n ,   f o r  

e x a m p l e .  

H o w e v e r ,   in   t h e   f o r m e r   c a s e ,   a d e q u a t e l y   f i r m  

a t t a c h m e n t   of  t h e   s o c k e t   member   c a n n o t   be  a c h i e v e d ;  

y e t ,   i n c r e a s i n g   t h e   a m o u n t   of  " s n a p - a c t i o n "   s t r e n g t h  



c a u s e s   u n e a s y   i n s e r t i o n   of  t h e   p i n   member   i n t o   a  b o r e  

of  t h e   s o c k e t   m e m b e r .   The  one  p i n   m e m b e r   t h u s   t e n d s   t o  

be  i n c l i n e d   r e l a t i v e   to   t h e   s o c k e t   member   to  a s s u m e   a n  

i m p r o p e r   p o s t u r e .   C o n s e q u e n t l y ,   a c c u r a t e   and  r e l i a b l e  

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

c a n n o t   be  c a r r i e d   o u t   by  a  f u l l y - a u t o m a t e d   a s s e m b l i n g  

m a c h i n e   and   m u s t   be  d o n e   by  a  w e l l - e x p e r i e n c e d   p e r s o n  

who  o p e r a t e s v a r i o u s   s e p a r a t e   t o o l s   or   d e v i c e s ,   w h i c h   i s  

l a b o r i o u s   and  t i m e - c o n s u m i n g .  

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

can   be  i n s e r t e d  i n t o   t h e   s o c k e t   m e m b e r ' s   b o r e   e a s i l y ,  

b u t   i t   i s   d i f f i c u l t   to   p l a c e   t h e   one  p i n   member   e x a c t l y  

in  p o s i t i o n   r e l a t i v e   to   t h e  s o c k e t   m e m b e r .   T h e r e f o r e ,  

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

a s s e m b l e d   by  a  f u l l y - a u t o m a t e d   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 ,   a  s e p a r a b l e  

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

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

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

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

t a p e - m a r g i n   h a v i n g   a  b o t t o m   end  p o r t i o n   d e v o i d   o f  

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

p i n   member   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   a d a p t e d   t o  

be  s e c u r e d   to   t h e   b o t t o m   end  p o r t i o n   of  t h e   i n n e r  

t a p e - m a r g i n   of  one  s t r i n g e r ;   a  s e c o n d   p i n   member   o f  

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   a d a p t e d   to   be  s e c u r e d  t o  

t h e   b o t t o m   end  p o r t i o n   of  t h e   i n n e r   t a p e - m a r g i n   of  t h e  



o t h e r   s t r i n g e r ;   a  s o c k e t   member  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   s e c u r e d   to  s a i d   f i r s t   p in   member  a n d  

h a v i n g   a  p a i r   of  f l a n g e d   w i n g s   j o i n e d   by  a  p a r t i t i o n  

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

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

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

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

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

f i r s t   p in   m e m b e r ,   when  t h e   l a t t e r   i s   i n s e r t e d   i n t o   s a i d  

f i r s t   b o r e ,   a g a i n s t   s a i d   w i n g s '   f l a n g e s   t h a t  p a r t l y  

d e f i n e   s a i d   f i r s t   b o r e ;   and  one  of  s a i d   f i r s t   p i n  

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

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

s o c k e t   member  h a v i n g   a  p a i r   of  p r o j e c t i o n s   each   a d a p t e d  

to  be  r e c e i v e d   in   a  r e s p e c t i v e   one   of  s a i d   r e c e s s e s   i n  

s a i d   f i r s t   p i n   m e m b e r   when  s a i d   s o c k e t   member  i s  

s e c u r e d   to  s a i d   f i r s t   p i n   m e m b e r .  

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  

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

member   can  be  a t t a c h e d   to   one  of  t h e   p i n   members   e a s i l y  

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

The  p r e s e n t   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  

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

a s s e m b l e d   by  a  f u l l y - a u t o m a t e d   m a c h i n e .  

S t i l l   a n o t h e r   o b j e c t   of  t h e   i n v e n t i o n   is   t o  

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

one  of  the   p i n   m e m b e r s   can  be  i n s e r t e d   i n t o   the   s o c k e t  



m e m b e r ' s   b o r e   e a s i l y   and   r e l i a b l y   w i t h o u t   l a t e r a l  

d i s p l a c e m e n t .  

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   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   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   u p o n   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   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   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 h e   p r e s e n t   i n v e n t i o n   a r e   s h o w n   by  w a y  o f  

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

Figure 1  i s  a   f r a g m e n t a r y   p l a n  v i e w   of   a  

s e p a r a b l e   s l i d e   f a s t e n e r   h a v i n g   a  s e p a r a b l e  

b o t t o m - e n d - s t o p   a s s e m b l y   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  t r a n s v e r s e   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  F i g u r e   1 ;  

F i g u r e   3  i s   a  l o n g i t u d i n a l   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 I I   of  F i g u r e   1 ;  

F i g u r e   4  i s   an  e x p l o d e d   p e r s p e c t i v e   v i e w   of  t h e  

b o t t o m - e n d - s t o p   a s s e m b l y   of   F i g u r e   1,  w i t h   one   of  a  

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

F i g u r e  5   i s   a  t r a n s v e r s e   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   V-V  of  F i g u r e   4 ;  

F i g u r e   6  i s   a  s i d e   e l e v a t i o n a l   v i e w   of  a  s o c k e t  

member   of  t h e   b o t t o m - e n d - s t o p   a s e m b l y   of  F i g u r e   1 ;  

F i g u r e   7  i s   a  c r o s s - s e c t i o n a l   v i e w   i l l u s t r a t i n g  

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

of  t h e   p i n   members   by  f u s i n g ;  



F i g u r e s   8A,  8B  and   8C  a r e   f r a g m e n t a r y  

c r o s s - s e c t i o n a l   v i e w s   of  t h e   s o c k e t   member   i l l u s t r a t i n g  

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

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

m e m b e r ;  

F i g u r e s   9  and  10  a r e   t r a n s v e r s e   c r o s s - s e c t i o n a l  

v i e w s   s i m i l a r   to  F i g u r e   2,  s h o w i n g   m o d i f i e d   f o r m s   o f  

t h e   s o c k e t   m e m b e r ;  

F i g u r e   11  i s   a  t r a n s v e r s e   c r o s s - s e c t i o n a l   v i e w  

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

F i g u r e   12  i s   an  e x p l o d e d   p e r s p e c t i v e   v i ew   of  a  

m o d i f i e d   b o t t o m - e n d - s t o p   a s s e m b l y ,   w i t h   one  of  a  p a i r  

of  p i n   member s   o m i t t e d ;  

F i g u r e   13  i s   a  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   X I I I - X I I I   of  F i g u r e   1 2 ;  

F i g u r e   14  i s   a  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   XIV-XIV  of  F i g u r e   1 3 ;  

F i g u r e   15  i s   a  c r o s s - s e c t i o n a l   v i e w   i l l u s t r a t i n g  

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

of  t h e   p i n   members   by  f u s i n g ;   a n d  

F i g u r e   16  i s   a  c r o s s - s e c t i o n a l   v i ew   s i m i l a r   t o  

F i g u r e   15 ,   s h o w i n g   a  m o d i f i e d   f o rm  of  t h e   s o c k e t  

m e m b e r .  

F i g u r e   1  shows   a  s e p a r a b l e   s l i d e   f a s t e n e r   1 

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

a  s t r i n g e r   t a p e   2,  3  c a r r y i n g   on  and  a l o n g   i t s   i n n e r  

l o n g i t u d i n a l   m a r g i n   2a ,   3a  a  row  of  c o u p l i n g   e l e m e n t s   7 



in  t h e   f o r m   of  s e p a r a t e   s c o o p s   made  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 .   A  s e p a r a b l e   b o t t o m - e n d - s t o p   a s s e m b l y  

100  i s   m o u n t e d   on  a d j a c e n t   b o t t o m   e n d s   o f   t h e   s t r i n g e r s  

a t   t h e   r e s p e c t i v e   b o t t o m   end   p o r t i o n s   of  t h e  

c o n f r o n t i n g   i n n e r   t a p e - m a r g i n s   2a ,   3a .   The  b o t t o m   e n d  

p o r t i o n   i s   d e v o i d   of  s e v e r a l   c o u p l i n g   e l e m e n t s   7,  t h e  

n u m b e r   of  w h i c h   i s   n o t   p e r t i n e n t   h e r e .   A  s l i d e r   ( n o t  

s h o w n )   i s   t h r e a d e d   on  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   r o w s  

7,  7  f o r   m o v e m e n t   t h e r e a l o n g   to   c l o s e   and  o p e n   t h e  

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

As  shown   i n  F i g u r e s   1 - 4 ,  t h e   s e p a r a b l e  

b o t t o m - e n d - s t o p   a s s e m b l y   100  i n c l u d e s   a  f i r s t   s e p a r a t e  

p i n   member   5  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 o u n t e d  

on  t h e   b o t t o m   end  p o r t i o n   of  one   of  t h e   i n n e r  

t a p e - m a r g i n s   2a  by  i n j e c t i o n - m o l d i n g ,   a  s e c o n d   s e p a r a t e  

p i n   m e m b e r  6   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 o u n t e d  

on  t h e   b o t t o m   end  p o r t i o n   of  t h e   o t h e r   i n n e r  

t a p e - m a r g i n   3a  by  i n j e c t i o n - m o l d i n g ,   and  a  s o c k e t  

member   4  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   s e c u r e d   t o  

t h e   f i r s t   p i n   member   5  by  f u s i n g   in  a  m a n n e r   d e s c r i b e d  

b e l o w .  

As  shown  in  F i g u r e   4,  t h e   s o c k e t   m e m b e r  4   h a s  a  

p a i r   of  f l a n g e d   u p p e r   and  l o w e r   w i n g s   10,  11  j o i n e d   b y  

a  p a r t i t i o n   w a l l   14  e x t e n d i n g   c e n t r a l l y   of  t h e   w i n g s  

10,  11  to  d e f i n e   a  f i r s t   l o n g i t u d i n a l   t h r o u g h   b o r e   15  

and  a  s e c o n d   b l i n d   b o r e   16  f o r   r e c e i v i n g   a  p o r t i o n   of  t h e  

f i r s t   p i n   member  5  and  a  p o r t i o n   of  t h e   s e c o n d   p i n   member   6 ,  



r e s p e c t i v e l y .   The  s o c k e t   member   4  has   a  p a i r   of  s l i t s  

17,  17,   e a c h   c o m m u n i c a t i n g   w i t h   a  r e s p e c t i v e   one  of  t h e  

f i r s t   and  s e c o n d   b o r e   15,  16,   f o r   r e c e i v i n g   t h e  

r e s p e c t i v e   s t r i n g e r   t a p e s   2,  3,  as  shown  in  F i g u r e   2 .  

T h e   p a r t i t i o n   w a l l   14  has   a  c e n t r a l   b u l g e   19 

s w e l l i n g   i n t o   t h e   f i r s t   b o r e   15  f o r   r e s i l i e n t l y   u r g i n g  

or  p r e s s i n g   t h e   f i r s t   p i n   member   5  a g a i n s t   t h e   f l a n g e s  

13,  13  of  t h e   u p p e r   and  l o w e r   w i n g s   10 ,   11  when  t h e  

f i r s t   p i n   member   5  i s   i n s e r t e d   i n t o   t h e   f i r s t   b o r e   1 5 .  

In  an  a l t e r n a t i v e   f o r m  s h o w n   in  F i g u r e   9,  t h e   p a r t i t i o n  

w a l l   14  has   in   t h e   c e n t r a l   b u l g e   19  a  s l o t   20  e x t e n d i n g  

f r o m   a  t o p   end  of  t h e   p a r t i t i o n   w a l l   14  and  t e r m i n a t i n g  

s h o r t   of  a  b o t t o m   end  of  t h e   p a r t i t i o n   w a l l   14.  In  a n  

a n o t h e r   a l t e r n a t i v e   fo rm  s h o w n  i n   F i g u r e   10,   t h e  

c e n t r a l   b u l g e   19  of  t h e   p a r t i t i o n   w a l l   14  has  a  

t h i c k n e s s   s m a l l e r   t h a n   t h e   o t h e r   p o r t i o n s   of  p a r t i t i o n  

w a l l   1 4 .  

Each  of  t h e   w i n g s   10 ,   11  has   in   i t s   i n n e r   f a c e   a  

g r o o v e   28  e x t e n d i n g   a l o n g   t h e   b a s e   of  t h e   p a r t i t i o n  

w a l l   14  and  o p e n i n g   i n t o   t he   f i r s t   b o r e   1 5 ,  

f a c i l i t a t i n g   t h e   d e f o r m i n g   of  t h e   p a r t i t i o n   w a l l   1 4  

when  t h e   f i r s t   p i n   member   5  i s   f o r c e d   i n t o   t he   f i r s t  

b o r e   15,  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   F i g u r e s  

8A,  8B  and  8 C .  

The  s o c k e t   member   4  a l s o   h a s   a t   i t s   top   end  a  

p a i r   of  o p p o s e d   p r o j e c t i o n s   18,  18  e x t e n d i n g   f r o m  

r e s p e c t i v e   i n n e r   f a c e s   of  t h e   u p p e r   and  l o w e r   w i n g s   1 0 ,  



11  i n t o   t h e   f i r s t   b o r e   15,  f o r   a  p u r p o s e   d e s c r i b e d  
b e l o w .  

The  f i r s t   p i n   member   5  i n c l u d e s   an  u p p e r  

p o r t i o n   23  and  a  l o w e r   p o r t i o n   24  h a v i n g   a  t h i c k n e s s  

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

p o r t i o n   23  b u t   a l s o   t h e   d i s t a n c e   b e t w e e n   t h e   u p p e r   a n d  

l o w e r   w i n g s   10,  1 1 .  

When  t h e   s o c k e t   member   4  i s   s e c u r e d   to  t h e   f i r s t   p i n  

member   5,  t h e   l o w e r   p o r t i o n   24  of  t h e   f i r s t   p i n   m e m b e r  

5  i s   r e c e i v e d   in  t h e   f i r s t   b o r e   15.   The  f i r s t   p i n  

member   5  a l s o   has   in  o p p o s i t e   f a c e s   a  p a i r   of  r e c e s s e s  

25,  25  f o r   r e c e i v i n g   t h e   r e s p e c t i v e  p r o j e c t i o n s  1 8 ,   13  

of  t h e   u p p e r   and  l o w e r   w i n g s   10 ,   11  when  t h e   s o c k e t  

member   4  i s   s e c u r e d   to   t h e   f i r s t   p i n   member   5,  as  s h o w n  

in  F i g u r e s   1,  3  and  7.  Each   of  t h e   r e c e s s e s   25  i s  

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

l o w e r   p o r t i o n s   23,   2 4 .  

The  l o w e r   p o r t i o n   24  of  t h e   f i r s t   p i n   member   5 

has   on  i t s   o p p o s i t e   f a c e s   a  p l u r a l i t y   of  r i d g e s   2 4 a  

( F i g u r e s   4  and  5 ) .   The  r i d g e s   24a  a r e   m e l t e d   a n d  f u s e d  

w i t h   t h e   i n n e r   f a c e s   of  t h e   u p p e r   and  l o w e r   w i n g s   1 0 ,  

11  when  t h e   s o c k e t   member   4  and   t h e   f i r s t   p i n   member   5 

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

m a n n e r   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   F i g u r e   7 .  

The  s e c o n d   p i n   m e m b e r   6  ( F i g u r e   1)  h a s   a  r e c e s s  

27  f o r   r e c e i v i n g   a  p r o j e c t i o n   26  of  t h e   f i r s t   p i n  

member   5  when  t h e   f i r s t   and   s e c o n d   p i n   m e m b e r s   5,  6  a r e  

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

t he   o p p o s e d   c o u p l i n g   e l e m e n t   rows   7,  7  of  t h e   t w o  



s t r i n g e r s .  

To  a t t a c h   t h e   s o c k e t   member  4  to  t he   f i r s t   p i n  

member   5,  the   f i r s t   p in   member   5  of  F i g u r e   4  i s  

i n s e r t e d   i n t o   t he   f i r s t   b o r e   15  of  the   s o c k e t   member   4 

( F i g u r e s   4  and  6)  f rom  t h e   t o p   end  t h e r e o f .   At  t h a t  

t i m e   t h e   s o c k e t   member   4,  w h i c h   has   in  i t s   f r e e   fo rm  a 

t h i c k n e s s   t1  ( F i g u r e   8A),   i s   e x p a n d e d   or  d e f o r m e d   so  a s  

to  h a v e   an  i n c r e a s e d   t h i c k n e s s   t2  ( F i g u r e   8B) .   Then  t h e  

s o c k e t   member  4  r e c o v e r s   as  t h e   p r o j e c t i o n   18,  18  of  t h e  

u p p e r   and  l o w e r   w i n g s   10,  11  a r e   r e c e i v e d   in  t he   r e c e s s e s  

15,  15,  r e s p e c t i v e l y ,   of  t h e   f i r s t   p in   member  5,  f i n a l l y  

t h e   u p p e r   and  l o w e r   w i n g s   10,  11  a r e   c o m p r e s s e d   b e t w e e n  

an  u l t r a n s o n i c   h o r n   30  and  a  c o a c t i n g   a n v i l   31,  as  s h o w n  

in Figure 7  c a u s i n g   t h e   c e n t r a l   b u l g e   19  to  r e s i l i e n t l y  

u r g e   or  p r e s s   the   f i r s t   p i n   member  5  a g a i n s t   t h e   f l a n g e s  

13,  13  of  the   u p p e r   and  l o w e r   w i n g s   10,  11.  As  a  r e s u l t ,  

t h e   s o c k e t   member  4  i s   i n t e g r a l l y   j o i n e d   w i t h   t h e   f i r s t   p i n  

member   5  by  f u s i n g   a t   32,  33  ( F i g u r e s   2  and  3 ) ,   at  w h i c h  

t i m e   t h e   r i d g e s   24a  of  t h e   f i r s t   p in   member  5  a r e   m e l t e d  

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

w i n g s   10,  11.  The  r e s u l t a n t   s o c k e t   member  4  has   a  t h i c k n e s s  

t3  ( F u g u r e   8C)  s l i g h t l y   s m a l l e r   t h a n   t h e   t h i c k n e s s   t 1 .  

With  t h i s   a r r a n g e m e n t ,   t h e   s o c k e t   m e m b e r  

4  can   be  a t t a c h e d   to  t h e   f i r s t   p i n   member  5  e a s i l y   a n d  



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

f i r s t   p i n   member  5  i s   r e s i l i e n t l y   p r e s s e d   by  t h e  

c e n t r a l   b u l g e   19  of  t h e   p a r t i t i o n   w a l l   14  a g a i n s t   t h e  

f l a n g e s   13,  13  of  t h e   u p p e r   and  l o w e r   w i n g s   10,  11,  a n d  

p a r t l y   b e c a u s e   t he   p r o j e c t i o n s   18,  18  of  t h e   w i n g s   1 0 ,  

11  a r e   r e c e i v e d   in  t h e   r e s p e c t i v e   r e c e s s e s   25,  25,  of  t h e  

f i r s t   p i n   member  5 .  

In  a  m o d i f i c a t i o n   shown  in  F i g u r e   11,  t h e   f i r s t  

p in   m e m b e r  5   has  o n  i t s   o p p e s i t e   faces a  p a i r   of  p r o -  

j e c t i o n s   1 8 ' ,  1 8 ' ,   and  e a c h   of  t h e   u p p e r   and  l o w e r   w i n g s  

10,  11  of  t h e  s o c k e t   member   4  has   an  o p e n i n g   or  r e c e s s  

25 '   c o m m u n i c a t i n g   w i t h   t h e   f i r s t   b o r e   15  f o r  r e c e i v i n g   a 

r e s p e c t i v e   one  of  t h e   p r o j e c t i o n   1 8 ' .   The  f i r s t   p in   m e m b e r  

5  a l s o   has   a  l e n g i t u d i n a l   g r o o v e   5a  r e c e p t i v e   of  a  p o r t i o n  

of  t h e   p a r t i t i o n   w a l l ' s   c e n t r a l   b u l g e   1 9 .  

F i g u r e   12  i l l u s t r a t e s   a n o t h e r   m o d i f i c a t i o n   in  w h i c h  

e a c h   of  t h e  u p p e r   and  l o w e r   w i n g s   10,  11  has  on  i t s   i n n e r  

f a c e   a  p l u r a l i t y   of  p a r a l l e l   l o n g i t u d i n a l   g u i d e   r i d g e s   35 

( F i g u r e s   1 2 - 1 5 )   f a c i n g   t h e   f i r s f  b o r e   15  f o r   b e i n g   s l i d a b l y  

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   o p p o s i t e   f a c e s   of  t h e  

f i r s t   p i n   member  5  w h i l e   t h e   l a t t e r   i s   i n s e r t e d   i n t o   t h e  

f i r s t   b o r e   15.  The  l o w e r   p o r t i o n   24  of  t h e   f i r s t   p in   m e m b e r  

5  i s   f l a t   at  o p p o s i t e   f a c e s   and  h a s   a  t h i c k n e s s   s u b s t a n t i a l l y  

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

10,  11.   As  shown  in  F i g u r e s   1 4 ,  1 5 ,   e a c h   of  t h e   g u i d e   r i d g e s  

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

of  t h e   s o c k e t   member  4  f o r   f a c i l i t a t i n g   t he   i n s e r t i n g   o f  

the   f i r s t   p in   member  i n t o   t h e   f i r s t   b o r e   15.  The  max imum 



h e i g h t   of  t h e   g u i d e   r i d g e s   35  is   s l i g h t l y   s m a l l e r   t h a n  

the   h e i g h t   of  p r o j e c t i o n s   18.  The  f i r s t   p i n   member   5 

a l s o   has   one  or  more   a d d i t i o n a l   r i d g e s   36  p r o j e c t i n g   f r o m  

a  b o t t o m   f a c e   of  e a c h   r e c e s s   25  and  h a v i n g   a  h e i g h t   s l i g h t l y  

s m a l l e r   t h a n   t h e   d e p t h   of  t h e   r e c e s s   25.   T h e  

s o c k e t   m e m b e r   4  i s   i n t e g r a l l y   j o i n e d   w i t h   t h e   f i r s t   p i n  

member   5  when   t h e   u p p e r   and  l o w e r   w i n g s   10 ,   11  a r e  

c o m p r e s s e d   b e t w e e n   t h e   u l t r a s o n i c   h o r n   30  and  t h e  

c o a c t i n g   a n v i l   31 ,   as  shown  in  F i g u r e   1 5 ,   a t   w h i c h   t i m e  

t h e   r i d g e s   35  of   t h e   w i n g s   10 ,   11  a r e   m e l t e d   and  f u s e d  

w i t h   t h e   o p p o s i t e   f a c e s   of  t h e   f i r s t   p i n   member   5.  A t  

t h e   same  t i m e ,   t h e   r i d g e s   36  of  t h e   f i r s t   p i n   member   5 

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

p r o j e c t i o n s   1 8 ,  1 8   of  t h e   w i n g s  1 0 ,   1 1 .  

A l t e r n a t i v e l y ,   e a c h   of  t h e   g u i d e   r i d g e s   35  may  

be  c o m p o s e d   of  a  p l u r a l i t y   of  s p a c e d   s e g m e n t s   3 5 a ,   a s  

shown  in  F i g u r e   1 6 .  



1.  A  s e p a r a b l e   b o t t o m - e n d - s t o p   a s s e m b l y   ( 1 0 0 )  

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

f a s t e n e r   s t r i n g e r s ,   e a c h   i n c l u d i n g   a  s t r i n g e r   t a p e   ( 2 ,  

3)  c a r r y i n g   on  i t s   i n n e r   l o n g i t u d i n a l   m a r g i n   (2a ,   3a)   a  

row  of   c o u p l i n g   e l e m e n t s   ( 7 ) ,   t h e   i n n e r   t a p e - m a r g i n  

( 2 a ,   3a)   h a v i n g   a  b o t t o m   end  p o r t i o n   d e v o i d   of  c o u p l i n g  

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

(a)   a  f i r s t   p i n   m e m b e r   (5)  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   a d a p t e d   to   be  s e c u r e d   to   t h e   b o t t o m   e n d  

p o r t i o n   of  t h e   i n n e r   t a p e - m a r g i n   ( 2 a )   of  one   s t r i n g e r ;  

(b)  a  s e c o n d   p i n   member   (6)  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   a d a p t e d   t o   be  s e c u r e d   to   t h e   b o t t o m   e n d  

p o r t i o n   of  t h e   i n n e r   t a p e - m a r g i n   (3a )   of  t h e   o t h e r  

s t r i n g e r ;  

(c)   a  s o c k e t   member   (4)  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   s e c u r e d   t o  s a i d   f i r s t   p i n   member   ( 5 )  

and  h a v i n g   a  p a i r   of  f l a n g e d   w i n g s   ( 1 0 ,   11)  j o i n e d   by  a  

p a r t i t i o n   w a l l   (14)   to  d e f i n e   b e t w e e n   s a i d   w i n g s   ( 1 0 ,  

11)  a  f i r s t   and  s e c o n d   b o r e   ( 1 5 ,   16)  f o r   r e c e i v i n g   a  

p o r t i o n   (24)   of  s a i d   f i r s t   p i n   member   (5)   and  a  p o r t i o n  

of  s a i d   s e c o n d   p i n   member   ( 6 ) ,   r e s p e c t i v e l y ,   s a i d  

p a r t i t i o n   w a l l   (14)   h a v i n g   a  c e n t r a l   b u l g e   ( 1 9 )  

s w e l l i n g   i n t o   s a i d   f i r s t   b o r e   (15)   f o r   r e s i l i e n t l y  

p r e s s i n g   s a i d   f i r s t   p i n   m e m b e r   ( 5 ) ,   when  t h e   l a t t e r   i s  

i n s e r t e d   i n t o   s a i d   f i r s t   b o r e   ( 1 5 ) ,   a g a i n s t   s a i d   w i n g s '  

f l a n g e s   (13 ,   13)  t h a t   p a r t l y   d e f i n e   s a i d   f i r s t   b o r e  



( 1 5 ) ;   a n d  

(d)  one   of  s a i d   f i r s t   p i n   member   (5)  and   s a i d  

s o c k e t   member   (4)  h a v i n g   a  p a i r   of  r e c e s s e s   ( 25 ,   2 5 ) ,  

t h e  o t h e r   of  s a i d   f i r s t   p i n   member   (5)  and  s a i d   s o c k e t  

member   (4)  h a v i n g  a   p a i r   of  p r o j e c t i o n s   ( 1 8 ,   18)  e a c h  

a d a p t e d   to   be  r e c e i v e d  i n   a  r e s p e c t i v e   one  of  s a i d  

r e c e s s e s   ( 2 5 ,   25)  w h e n  

s a i d   s o c k e t   member   (4)  i s   s e c u r e d   t o  s a i d   f i r s t   p i n  

member   ( 5 ) .  

2.  s e p a r a b l e   b o t t o m - e n d - s t o p  a s s e m b l y   a c c o r d i n g  

c l a i m   1,  s a i d   p a i r   of  r e c e s s e s   ( 2 5 ,   25)  b e i n g   d i s p o s e d  

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

s a i d   p r o j e c t i o n s   (18 ,   18)  b e i n g   d i s p o s e d   a d j a c e n t   to   a  

t o p   end  of  s a i d   s o c k e t   member   (4)  and  e x t e n d i n g  

i n w a r d l y   f r o m   a  r e s p e c t i v e   one  of  s a i d   w i n g s   ( 1 0 ,   1 1 ) .  

3.  A  s e p a r a b l e   b o t t o m - e n d - s t o p   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   p a i r   of  p r o j e c t i o n s   ( 1 8 ' ,  

1 8 ' )   e x t e n d i n g   f r o m   o p p o s i t e   f a c e s   of  s a i d   f i r s t   p i n  

member   ( 5 ) ,   e a c h   of  s a i d   r e c e s s e s   ( 2 5 ' ,  2 5 ' )   b e i n g  

d i s p o s e d   in  a  r e s p e c t i v e   one  of  s a i d   w i n g s   (10 ,   11)  a n d  

o p e n i n g   i n t o   s a i d   f i r s t   b o r e   ( 1 5 ) .  

4.  A  s e p a r a b l e   b o t t o m - e n d - s t o p   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 i n   member   (5)  h a v i n g  

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

s a i d   p a r t i t i o n   w a l l ' s   c e n t r a l   b u l g e   (19)   when  s a i d  

s o c k e t   member   (4)  i s   s e c u r e d   to   s a i d  f i r s t  p i n   m e m b e r  

( 5 ) .  



5.  A  s e p a r a b l e   b o t t o m - e n d - s t o p   a s s e m b l y   a c c o r d i n g   t o  

c l a i m   2,  e a c h   of  s a i d   w i n g s   (10 ,   11)  h a v i n g   on  i t s  

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

r i d g e s   (35)   f a c i n g   s a i d   f i r s t   b o r e   (15)   f o r   b e i n g  

s l i d a b l y   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  t h e  

o p p o s i t e   f a c e s   of  s a i d   f i r s t   p i n   member   (5)  w h i l e   t h e  

l a t t e r   i s   i n s e r t e d   i n t o   s a i d   f i r s t   b o r e   ( 1 5 ) ,   s a i d  

g u i d e  r i d g e s   (35)   b e i n g   a d a p t e d   to   be  f u s e d   w i t h   s a i d  

f i r s t   p i n   member   (5)  by  m e l t i n g   when  s a i d   s o c k e t   m e m b e r  

(4)  i s   s e c u r e d   to   s a i d   f i r s t   p i n   member   (5)  by  a p p l y i n g  

h e a t   and  p r e s s u r e .  

6 .  A   s e p a r a b l e   b o t t o m - e n d - s t o p   assembly  acco rd ing   t o  

c l a i m   5,  e a c h   of  s a i d   g u i d e   r i d g e s   (35)   h a v i n g   a  h e i g h t  

d e c r e a s i n g   p r o g r e s s i v e l y  t o w a r d  a   b o t t o m   end  of  s a i d  

s o c k e t   member   ( 4 ) .  

7.  A  s e p a r a b l e   b o t t o m - e n d - s o p   assembly  a cco rd ing   t o  

c l a i m   6,  e a c h   of  s a i d   g u i d e   r i d g e s   (35 )   i n c l u d i n g   a  

p l u r a l i t y   of  s p a c e d  s e g m e n t s   ( 3 5 a ) .  

8.  A  s e p a r a b l e   b o t t o m - e n d - s t o p   assembly  a cco rd ing   t o  

c l a i m   5,  s a i d   f i r s t   p i n   member   (5)  h a v i n g   a t   l e a s t   o n e  

a d d i t i o n a l   r i d g e   (36 )   p r o j e c t i n g   f r o m   a  b o t t o m   f a c e   o f  

e a c h   s a i d   r e c e s s   ( 2 5 )  ,   s a i d   a d d i t i o n a l   r i d g e   (36)  i n  

e a c h   s a i d   r e c e s s   (25)   b e i n g   a d a p t e d   to  be  m e l t e d   a n d  

f u s e d   w i t h   a  r e s p e c t i v e   one  of  s a i d   p r o j e c t i o n s   (18)   o f  

s a i d   s o c k e t   member   (4)  when  s a i d   s o c k e t   member   (4)  i s  

s e c u r e d   to  s a i d   f i r s t   p i n   member   (5)  by  a p p l y i n g   h e a t  

and  p r e s s u r e .  
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