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(sj)  Apparatus  for  assembling  a  pair  of  fastener  elements. 
©  An  apparatus,  for  assembling  a  pair  of  fastener  elements 
(A,  B)  of  a  garment  fastener,  includes  a  die  (10)  having  at  its 
upper  portion  a  pair  of  opposed  slant  flat  surfaces  (187,  18), 
and  a  clamp  assembly  (12)  slidably  mounted  on  the  die  (10) 
and  normally  urged  upwardly  by  a  spring  (13).  The  clamp 
assembly  (12)  returns  to  its  upper  position  as  a  punch  (6)  is 
retracted  from  the  die  (10)  after  the  two  fastener  elements  (A, 
B)  have  been  joined  together  as  compressed  between  the  die 
(10)  and  punch  (6).  During  this  returning  of  the  clamp 
assembly  (12),  the  distal  end  of  each  pair  of  spring-biased 
clamp  jaws  (22,  22)  slides  on  the  respective  slant  surface  (18) 
to  push  the  joined  fastener  elements  (A,  B)  away  from  the  die 
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A n   apparatus,  for  assembling  a  pair  of  fastener  elements 
(A,  B)  of  a  garment  fastener,  includes  a  die  (10)  having  at  its 
upper  portion  a  pair  of  opposed  slant  flat  surfaces  (187,  18), 
and  a  clamp  assembly  (12)  slidably  mounted  on  the  die  (10) 
and  normally  urged  upwardly  by  a  spring  (13).  The  clamp 
assembly  (12)  returns  to  its  upper  position  as  a  punch  (6)  is 
retracted  from  the  die  (10)  after  the  two  fastener  elements  (A, 
B)  have  been  joined  together  as  compressed  between  the  die 
(10)  and  punch  (6).  During  this  returning  of  the  clamp 
assembly  (12),  the  distal  end  of  each  pair  of  spring-biased 
clamp  jaws  (22,  22)  slides  on  the  respective  slant  surface  (18) 
to  push  the  joined  fastener  elements  (A,  B)  away  from  the  die 
(10). 



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  an  a p p a r a t u s  

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

f a s t e n e r ,   such   as  a  s n a p   f a s t e n e r ,   a  b u t t o n   or  a n  

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

b e t w e e n   t h e   two  f a s t e n e r   e l e m e n t s .  

V a r i o u s   f a s t e n e r - a s s e m b l i n g   a p p a r a t u s   a r e   k n o w n  

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

f a s t e n e r   is  s u p p o r t e d   on  a  l o w e r   or  d i e   u n i t   and  a n  

u p p e r   or  punch   u n i t s ,   r e s p e c t i v e l y ;   a  p u n c h   of  t h e  

u p p e r   u n i t   moves   t o w a r d   a  d i e   of  t he   l o w e r   u n i t   to  j o i n  

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

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

b e t w e e n   the   two  f a s t e n e r   e l e m e n t s .   A  common  p r o b l e m  

w i t h   s u c h   known  a p p a r a t u s   is  t h a t   t he   i n d i v i d u a l  

g a r m e n t   f a s t e n e r   e l e m e n t ,   wh ich   is  r e l a t i v e l y   s m a l l ,  

t e n d s   to  be  d i s p l a c e d   p a r t i c u l a r l y   on  t he   l o w e r   u n i t  

b e f o r e   t he   two  f a s t e n e r   e l e m e n t s   have   been   j o i n e d  

t o g e t h e r .  

A  s o l u t i o n   has  been   p r o p o s e d   in  w h i c h   a  c l a m p  



a s s e m b l y   is  v e r t i c a l l y   m o v a b l y   m o u n t e d   on  an  u p p e r  

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

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

u p p e r   end  of  t h e   d i e .   The  c l a m p   jaws   a r e   p i v o t a l l y  

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

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

c l amp   jaw  is   n o r m a l l y   u r g e d   by  a  s e c o n d   s p r i n g   a g a i n s t  

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

t he   f a s t e n e r   e l e m e n t   when  the   s u p p o r t   b l o c k   is  in  i t s  

u p p e r   p o s i t i o n .   At  t he   l o w e r   end  of   t he   s t r o k e   of  t h e  

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

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

jaws  to  be  moved  a n g u l a r l y   away  f rom  e a c h   o t h e r   a g a i n s t  

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

e l e m e n t .   As  t he   u p p e r   u n i t   is  r e t r a c t e d   f - r o m  t h e   l o w e r  

u n i t   a f t e r   t h e   f a s t e n e r   e l e m e n t s   h a v e   been   j o i n e d  

t o g e t h e r   as  c o m p r e s s e d   b e t w e e n   t h e   d i e   and  p u n c h ,   t h e  

s u p p o r t   b l o c k   a l o n g   w i t h   t he   c l a m p   jaws  r e t u r n s   to  i t s  

o r i g i n a l   or  u p p e r   p o s i t i o n   u n d e r   t he   b i a s   of  the   f i r s t  

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

the   f a s t e n e r   e l e m e n t   ( h a v i n g   been   j o i n e d   w i t h   i t s  

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

the   d i e   u n d e r   t he   b i a s   of  the   s e c o n d   s p r i n g s ,   c a u s i n g  

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

f rom  the   l o w e r   u n i t .  

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 ,   t h e r e   i s  

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



e l e m e n t s   of  a  g a r m e n t   f a s t e n e r ,   c o m p r i s i n g :  

(a)   a  f r a m e ;  

(b)  a  s t a t i o n a r y   d i e   s u p p o r t e d   by  s a i d   f r a m e ;  

(c)   a  p l u n g e r   r e c i p r o c a b l y   s u p p o r t e d   by  s a i d  

f r a m e   and  h a v i n g   a  punch   m o v a b l e ,   in  r e s p o n s e   t o  

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

f rom  s a i d   d i e   to  j o i n   t he   two  f a s t e n e r   e l e m e n t s  

t o g e t h e r ;  

(d)  f i r s t   and  s e c o n d   c l amp   a s s e m b l i e s   c a r r i e d   b y  

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

r e s p e c t i v e   f a s t e n e r   e l e m e n t s   to  be  j o i n e d   t o g e t h e r ,  

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

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

d ie   and  m o v a b l e ,   in  r e s p o n s e   to  t he   r e c i p r o c a t i n g  

m o v e m e n t   of  s a i d   p l u n g e r   b e t w e e n   an  u p p e r   p o s i t i o n   a n d  

a  l o w e r   p o s i t i o n ,  

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

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

(3)  a  p a i r   of  c l amp   jaws  p i v o t a l l y   m o u n t e d   o n  

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

to  v e r t i c a l   m o v e m e n t   of  s a i d   s u p p o r t   b l o c k ,   t o w a r d   a n d  

away  f rom  e a c h   o t h e r   f o r   h o l d i n g   one  of  the   t w o  

f a s t e n e r   e l e m e n t s   on  an  u p p e r   end  s u r f a c e   of  s a i d   d i e  

when  s a i d   p u n c h   is   l o w e r e d   t o w a r d   s a i d   d i e ,   a n d  

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

s a i d   c l amp   jaws  to  p i v o t   t o w a r d   each   o t h e r ;   a n d  

(e)  s a i d   d i e   h a v i n g   on  i t s   u p p e r   p e r i p h e r a l  



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

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

one  f a s t e n e r   e l e m e n t ,   as  t he   l a t t e r   is  p l a c e d   on  s a i d  

u p p e r   end  s u r f a c e ,   p r o j e c t s   f rom  e a c h   of  s a i d   s l a n t  

s u r f a c e s ,   a  d i s t a l   end  of  e a c h   s a i d   c lamp  jaw  b e i n g  

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

push   s a i d   one  f a s t e n e r   e l e m e n t   on  such   p r o j e c t e d  

p e r i p h e r a l   p o r t i o n   t h e r e o f   away  f rom  s a i d   d i e   w h i l e  

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

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

punch   away  f rom  s a i d   d i e   a f t e r   t h e   two  f a s t e n e r  

e l e m e n t s   have   been   j o i n e d   t o g e t h e r   as  c o m p r e s s e d  

b e t w e e n   s a i d   d i e   and  p u n c h .  

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  

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

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

on  a  d i e   when  a  punch   i s   l o w e r e d   t o w a r d   t he   d i e   and  i n  

w h i c h   t h e   o p p o s e d   c l a m p   jaws  do  no t   h o l d   such   o n e  

f a s t e n e r   e l e m e n t   a g a i n s t   t h e   d i e   when  the   punch   i s  

r e t r a c t e d   f rom  t he   d i e   a f t e r   t h e   two  f a s t e n e r   e l e m e n t s  

have   been   j o i n e d   t o g e t h e r   as  c o m p r e s s e d   b e t w e e n   t h e   d i e  

and  t he   p u n c h .  

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 he   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  

to  t h o s e   v e r s e d   in  t he   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  t h e   a c c o m p a n y i n g   s h e e t s   o f  

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



i n c o r p o r a t i n g   the   p r i n c i p l e s   of  the   p r e s e n t   i n v e n t i o n  

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

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

p a r t l y   in  c r o s s   s e c t i o n ,   of  an  a p p a r a t u s   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  is   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  

l o w e r   or  d i e   u n i t   of  F i g u r e   1 ;  

F i g u r e   3  is  an  e n l a r g e d   p l a n   v i e w ,   w i t h   p a r t s  

o m i t t e d ,   of  an  u p p e r   or  punch   u n i t   of  F i g u r e   1 ;  

F i g u r e   4  is   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   V I  -   IV  of  F i g u r e   3;  a n d  

F i g u r e s   5A,  5B  and  5C  a r e   v i e w s   s i m i l a r   t o  

F i g u r e   1,  i l l u s t r a t i n g   t he   o p e r a t i o n   of  t h e   a p p a r a t u s .  

F i g u r e   1  shows  an  a p p a r a t u s   f o r   a t t a c h i n g   a  

b u t t o n   A  (one  of  a  p a i r   o f  f a s t e n e r   e l e m e n t s )   w i t h   a  

t a c k   B  ( t h e   o t h e r   f a s t e n e r   e l e m e n t )   o n t o   a  g a r m e n t  

f a b r i c   C  ( F i g u r e s   5A,  5B,  5C) .   The  a p p a r a t u s   g e n e r a l l y  

c o m p r i s e s   a  l o w e r   or  d i e   u n i t   1  and  an  u p p e r   or  p u n c h  

u n i t   2,  bo th   s u p p o r t e d   by  a  f r a m e   ( n o t   shown)   i n  

o p p o s i t e   r e l a t i o n   to  each   o t h e r .   The  b u t t o n   A  h a s   a  

head   Al ,   and  a  s h a n k   A2  p r o j e c t i n g   c e n t r a l l y   t h e r e f o r m ,  

w h i l e   t he   t a c k   B  has  a  head   Bl  and  a  s p i k e   B2 

p r o e j e c t i n g   c e n t r a l l y   t h e r e f r o m .  

As  shown  in  F i g u r e s   1  and  2,  t he   l o w e r   u n i t   1 

i n c l u d e s   a  b a s e   3  f i x e d l y   s u p p o r t e d   by  a  f r a m e   ( n o t  

s h o w n )  ,   and  a  s t a t i o n a r y   d i e   10  h a v i n g   a  l o w e r   e n d  

p o r t i o n   f i t t e d   in  a  f i r s t   v e r t i c a l   b o r e   14  in  t he   b a s e  



3  and  n o n - r o t a t a b l y   f a s t e n e d   to  t h e   b a s e   3  by  means  o f  

a  s c r e w   1 7 ' ( F i g u r e   2 ) .   The  s c r e w   17,   when  f a s t e n e d ,  

e x t e n d s   t h r o u g h   the   base   3,  a  w a s h e r   16  and  a  r u b b e r  

r i n g   15  and  t h e n   t h r e a d e d l y   e x t e n d s   i n t o   the  l o w e r   e n d  

of  t he   d i e   10.   The  d i e   10  has  in  i t s   u p p e r   end  s u r f a c e  

a  r e c e s s   11  f o r   r e c e i v i n g   t h e   h e a d   Al  of  the   b u t t o n   A 

w i t h   t h e   s h a n k   A2  d i r e c t e d   u p w a r d l y .  

The  d i e   10  has  on  i t s   u p p e r   p e r i p h e r a l   p o r t i o n   a  

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

c o n t i g u o u s   to  t he   u p p e r   end  of  t h e   d i e   10  so  t h a t   a  

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

the   r e s p e c t i v e   s l a n t   s u r f a c e   18  of  t h e   d i e   10  ( f o r   a  

p u r p o s e   d e s c i r b e d   b e l o w )   when  t h e   b u t t o n   A  is  p l a c e d  

c o n c e n t r i c a l l y   on  t he   u p p e r   end  of  t h e   d i e   10.  Each  o f  

t h e   s l a n t   s u r f a c e s   18  is  f l a t  t h r o u g h o u t   i t s   e n t i r e  

a r e a .  

The  l o w e r   u n i t   1  f u r t h e r   c o m p r i s e s   a  f i r s t   c l a m p  

a s s e m b l y   12  f o r   r e l e a s a b l y   h o l d i n g   t he   b u t t o n   A  on  t h e  

u p p e r   end  of  t he   d i e   10.  The  f i r s t   c l a m p   a s s e m b l y   12  

i n c l u d e s   a  s u p p o r t   b l o c k   21  h a v i n g   a  s e c o n d   v e r t i c a l  

b o r e   20  and  s l i d a b l y   m o u n t e d   on  t h e   d i e   10.  The  

s u p p o r t   b l o c k   21  has  a  p a i r   of  o p p o s e d   f i r s t   and  s e c o n d  

f l a n g e s   25,  26  b e t w e e n   which   a  p a i r   of  c lamp  jaws  2 2 ,  

22  is   d i s p o s e d ,   e a c h   c lamp  jaw  22  h a v i n g   s a n d w i c h e d  

b e t w e e n   one  f i r s t   f l a n g e   h a l f   25a  and  one  s e c o n d   f l a n g e  

h a l f   26b  and  b e i n g   p i v o t a l l y   m o u n t e d   t h e r e o n   by  a  p i n  

23.  Each  c l amp   jaw  22  is  n o r m a l l y   u r g e d   to  p i v o t  



t o w a r d   the   s u p p o r t   b l o c k   21  by  means   of  a  t o r s i o n  

s p r i n g   23  m o u n t e d   a r o u n d   the   p in   2 3 .  

Each  c l amp   jaw  22  is  of  a  g e n e r a l l y   i n v e r t e d  

L - s h a p e   h a v i n g   a  ba se   p o r t i o n   30  e x t e n d i n g   a l o n g   a  s i d e  

s u r f a c e   of  t he   s u p p o r t   b l o c k   21,  a  d i s t a l   end  p o r t i o n  

29  l y i n g   o v e r   the   top   s u r f a c e   of  t h e   s u p p o r t   b l o c k   2 1 .  

The  d i s t a l   end  p o r t i o n   29  of  e a c g h   c l amp   jaw  22  has  a  

s l a n t   u n d e r s u r f a c e   31  e n g a g e a b l e   w i t h   t he   f i r s t   head   A l  

of  t he   b u t t o n   A  when  the   l a t t e r   i s   h e l d   on  the   d i e   1 0 .  

A  c o m p r e s s i o n   s p r i n g   13  e x t e n d s   a r o u n d   the   d i e  

10  and  is   a c t i n g   b e t w e e n   t he   b a s e   3  and  t he   s u p p o r t  

b l o c k   21  to  n o r m a l l y   u r g e   t h e   s u p p o r t   b l o c k   21  

u p w a r d l y .   The  upward   m o v e m e n t   of  t he   s u p p o r t   b l o c k   21  

is   r e s t r i c t e d   by  a  s t o p   28  e x t e n d i n g   t h r o u g h   a  

h o r i z o n t a l   h o l e   27  in  t he   a  l o n g i t u d i n a l ' g r o o v e   19  i n  

t h e   p e r i p h e r a l   s u r f a c e   of  t h e   d i e   1 0 .  

As  shown  in  F i g u r e s   1,  3  and  4,  t he   u p p e r   u n i t   1 

i n c l u d e s   a  s u p p o r t   4  i n t e g r a l   w i t h   t he   n o n - i l l u s t r a c t e d  

f r a m e   and  h a v i n g   a  t h i r d   v e r t i c a l   b o r e   45,  and  a  

p l u n g e r   5  of  c i r c u l a r   c r o s s   s e c t i o n   r e c i p r o c a t a b l e  

w i t h i n   t he   t h i r d   v e r t i c a l   b o r e   45  in  the   s u p p o r t   4 .  

The  p l u n g e r   5  is  o p e r a t i v e l y   c o n n e c t e d   a t   i t s   u p p e r   e n d  

to  a  s u i t a b l e   d r i v e   m e a n s ,   s u c h   as  an  e l e c t r i c   mo to r   o r  

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

m o v e m e n t s   t o w a r d   and  away  f rom  the   l o w e r   u n i t   1.  A t  

i t s   l o w e r   end ,   the   p l u n g e r   5  has  an  i n t e g r a l   head   5a  o f  

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



p l u n g e r   5,  t he   d i a m e t e r   of  the   h e a d   5a  b e i n g   s m a l l e r  

t h a n   t h e   d i a m e t e r   of  t he   p l u n g e r   5 .  

An  u p p e r   h o l d e r   40  has  a  c y l i n d r i c a l   p o r t i o n   46  

v e r t i c a l l y   m o v a b l y   r e c e i v e d   in  t he   t h i r d   v e r t i c a l   b o r e  

45  of  t h e   s u p p o r t   4,  and  a  c u b i c   p o r t i o n   47  d i s p o s e d  

a d j a c e n t   to   t he   l o w e r   end  of  t he   s u p p o r t   4  and  i n t e g r a l  

w i t h   t h e   c y l i n d r i c a l   p o r t i o n   46.  A  punch   6  is  s e c u r e d  

to  t h e   p l u n g e r   head   5a  by  means   of  a  h o r i z o n t a l   p in   7 

e x t e n d i n g   t h r o u g h   t he   p u n c h   6,  t he   p l u n g e r   head   5a  a n d  

a  b u s h   5b  and  h a v i n g   o p p o s i t e   ends   s l i d a b l y   r e c e i v e d   i n  

a  p a i r   of  l o n g i t u d i n a l   s l o t s   ( n o t   shown)   in  t h e  

c y l i n d r i c a l   p o r t i o n   46.  A  l o w e r   h o l d e r   41  is  a t t a c h e d  

to  t h e   u n d e r s i d e   of  t h e   c u b i c   p o r t i o n   47  of   t he   u p p e r  

h o l d e r   40  by  means   of  s c r e w s   ( n o t   s h o w n ) ,   and  has  a  

f o u r t h   v e r t i c a l   b o r e   49  a x i a l l y   a l i n g e d   w i t h   t he   t h i r d  

v e r t i c a l   b o r e   48  in  t he   u p p e r   h o l d e r   40,  t h e r e   b e i n g  

d e f i n e d   b e t w e e n   the   u p p e r   and  l o w e r   h o l d e r s   40,  41  a  

p a i r   of  o p p o s e d   h o r i z o n t a l   g u i d e   t h r o u g h - h o l e s   50,   50 

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

f o u r t h   v e r t i c a l   b o r e s   48,  49.  A l s o   d e f i n e d   b e t w e e n   t h e  

u p p e r   and  l o w e r   h o l d e r s   40,  41  is  an  o p e n i n g   60  o f  

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

p e r p e n d i c u l a r l y   to  t he   g u i d e   t h r o u g h - h o l e s   50,  50  a n d  

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

48,  49  t h r o u g h   wh ich   o p e n i n g s   t he   t a c k   B  to  be  j o i n d  

w i t h   t h e   b o t t o n   A  is  i n t r o d u c e d .  

The  u p p e r   u n i t   2  f u r t h e r   i n c l u d e s   a  s e c o n d   c l a m p  



a s s e m b l y   f o r   h o l d i n g   the   t a c k   B,  w i t h   t he   s p i k e   B2 

d i r e c t e d   d o w n w a r d l y ,   at   t he   j o i n t   of  t he   u p p e r   a n d  

l o w e r   h o l d e r s   40,  41.  The  s e c o n d   c l amp   a s s e m b l y  

c o m p r i s e s   a  p a i r   of  c o o p e r a t i v e   c l a m p i n g   f i n g e r s   42,  42  

s l i d a b l y   r e c e i v e d   in  the   r e s p e c t i v e   g u i d e   t h r o u g h - h o l e s  

50,  50  a  p a i r   of  s p r i n g s   43,  43  n o r m a l l y   u r g i n g   t h e  

c l a m p i n g   f i n g e r s   42,  42  i n w a r d l y   t o w a r d   each   o t h e r   t o  

c l amp   t h e   t a c k   B,  and  a  push   member   44  d i s p o s e d  

o p p o s i t e   to  t he   o p e n i n g s   60,  61  and  s l i d a b l e  

p e r p e n d i c u l a r l y   to  the   c l a m i n g   f i n g e r s   42.,  42  to  p u s h  

t he   l a t t e r   o u t w a r d l y   away  f r o m   e a c h   o t h e r   and,   a t   t h e  

same  t i m e ,   to  push   the   t a c k   B  o u t   of  t h e   u p p e r   u n i t   2 

t h r o u g h   the   o p e n i n g   6 0 .  

The  i n n e r   end  of  e a c h   c l a m p i n g   f i n g e r   42  has  a n  

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

t h e   c u r v a t u r e   of  a  p e r i p h e r a l   e d g e   of  t he   t a c k   B,  t h e r e  

b e i n g   in  and  a l o n g   the   a r c u a t e   s u r f a c e   a  g r o o v e   51  o f  

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

p e r i p h e r a l   edge   of  t he   t a c k   B .  

The  push   member  44  is  of  an  i n v e r t e d   L  s h a p e  

h a v i n g   a  h o r i z o n t a l   w a l l   53  and  a  v e r t i c a l   w a l l   54  

e x t e n d i n g   d o w n w a r d l y   f rom  one  or  o u t e r   end  of  t h e  

h o r i z o n t a l   w a l l   53.  The  push   member   44  is  s l i d a b l y  

s u p p o r t e d   by  a  h o r i z o n t a l   p in   56  m o u n t e d   on  the  l o w e r  

h o l d e r   41  and  e x t e n d i n g   t h r o u g h   t he   v e r t i c a l   w a l l   53  o f  

the   push   member  44.  A  c o m p r e s s i o n   s p r i n g   57  ( F i g u r e   4)  

is  m o u n t e d   a r o n d   the   h o r i z o n t a l   p i n   56  b e t w e e n   t h e  



l o w e r   h o l d e r   41  and  the   v e r t i c a l   w a l l   53  of  the   p u s h  

member  44  to  n o r m a l l y   b i a s   the   l a t t e r   o u t w a r d l y  

( l e f t w a r d l y   in  F i g u r e   4) .   Th i s   o u t w a r d   m o v e m e n t   of  t h e  

push   member  44  is  l i m i t e d   by  a  s t o p   r i n g   58 .   The  o t h e r  

or  i n n e r   end  of   t he   push   member  44  has  a  p a i r   o f  

o p p o s i t e   s l o p i n g   s u r f a c e s   55,  55  ( F i g u r e   3 ) .  

In  o p e r a t i o n ,   t he   b u t t o n   A  is   p l a c e d   u p s i d e   d o w n  

in  t he   l o w e r   u n i t   1  w i t h   t h e   s u p p o r t   b l o c k   21  in  r a i s e d  

p o s i t i o n   in  w h i c h   the   p a i r   of  c l amp   jaws   22,   2 2  

r e s i l i e n t l y   h o l d s   t he   head   Al  of  t h e   b u t t o n   A  a g a i n s t  

the   u p p e r   end  of  t he   s t a t i o n a r y   d i e   10.   M e a n w h i l e   t h e  

t a c k   A  is  p l a c e d   in  t he   u p p e r   u n i t   2  w i t h   t h e   head   B l  

c l a m p e d   by  t h e   p a i r   of  c l a m p i n g   f i n g e r s   42,   42.  A 

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

of  t he   f l a n g e s   25,  26  of  the   s u p p o r t   b l o c k   21.  U p o n  

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

5  s t a r t s   to  move  down  w a r d l y   t o w a r d   t h e   d i e   10.  T h e  

u p p e r   and  l o w e r   h o l d e r s   40,  41  move  a l o n g   w i t h   t h e  

p l u n g e r   5  u n t i l   t h e   b o t t o m   s u r f a c e   of  t h e   l o w e r   h o l d e r  

42  c o n t a c t s   t h e   g a r m e n t   f a b r i c   C,  as  shown  in  F i g u r e  

5A.  

Wi th   c o n t i n u e d   downward   m o v e m e n t   of  t h e   p l u n g e r  

5,  t he   l o w e r   h o l d e r   42  d e p r e s s e s   t h e   s u p p o r t   b l o c k   2 1  

a g a i n s t   t h e   b i a s   of  t he   s p r i n g   13,  c a u s i n g   t h e   o p p o s e d  

c lamp  jaws  22,  22  to  be  g r a d u a l l y   moved  a n g u l a r l y   a w a y  

f rom  each   o t h e r   a g a i n s t   the   b i a s   of  t he   r e s p e c t i v e  

s p r i n g s   24,  24  to  r e l e a s e   the   b u t t o n   A  ( F i g u r e   5B) ,   a t  



which   t i m e   t he   p e r i p h e r a l   edge   of  the   b u t t o n   A  s l i d e s  

on  the   s l a n t   u n d e r s u r f a c e s   31,  31  of  the   c l amp   jaws  22 ' ,  

22.  D u r i n g   t h a t   t i m e   the   punch   6  moves  d o w n w a r d l y   t o  

push  the   t a c k   B  ou t   of  e n g a g e m e n t   w i t h   t h e   o p p o s e d  

c lamp  f i n g e r s   42,  42  a g a i n s t   t he   b i a s   of  t he   s p r i n g s  

43,  43  and  c o n t i n u e s   to  push   t h e   t a c k   B  t o w a r d   t he   d i e  

10  u n t i l   t h e   s p i k e   B2  of  the   t a c k   B  p i e r c e s   the   g a r m e n t  

f a b r i c   C  i n t o   t he   s h a n k   A2  of  t h e   b u t t o n   A,  as  shown  i n  

F i g u r e   5B.  As  a  r e s u l t ,   t he   b u t t o n   A  has  been  j o i n e d  

w i t h   t he   t a c k   B  and  has  t h u s   been   a t t a c h e d   to  t h e  

g a r m e n t   f a b r i c   C .  

Upon  c o m p l e t i o n   of  a t t a c h m e n t   of  t he   b u t t o n   A,  

the   p l u n g e r  5   is  a c t u a t e d   to  r e t r a c t ,   a l o n g   w i t h   t h e  

punch   6  and  t h e   u p p e r   and  l o w e r   h o l d e r s   40,   41  and  t h e  

c lamp  f i n g e r s   42,  42,  f rom  t h e - l o w e r   u n i t   1,  a l l o w i n g  

the   s u p p o r t   b l o c k   21  to  r e t u r n   to  i t s   o r i g i n a l   or  u p p e r  

p o s i t i o n   u n d e r   t he   b i a s   of  t h e   s p r i n g   13.  D u r i n g   t h i s  

r e t u r n i n g   of  t he   s u p p o r t   b l o c k   21,   t he   d i s t a l   end  o f  

each  c l amp   jaw  22  is  u r g e d   a g a i n s t   t he   r e s p e c t i v e   s l a n t  

s u r f a c e   18  of  t he   d i e   10  and  s l i d e s   u p w a r d l y   on  t h a t  

s l a n t   s u r f a c e   18.  S i n c e   a  s e g m e n t a l   p o r t i o n   of  t h e  

b u t t o n   head   Al  p r o j e c t s   f rom  the   r e s p e c t i v e   s l a n t  

s u r f a c e   18  of  t he   d i e   10,  t he   d i s t a l   end  of  e a c h   c l a m p  

jaw  22  f i n a l l y   h i t s   t he   p r o j e c t e d   s e g m e n t a l   p o r t i o n   o f  

the  b u t t o n   head   Al  to  push  the   j o i n e d   b u t t o n   A  and  t a c k  

B  away  f rom  t he   d i e   10,  as  shown  in  F i g u r e   5C .  

B e c a u s e   the   o p p o s e d   c l amp   jaws  22,  22  do  n o t  



h o l d   the   b u t t o n   A  a g a i n s t   t he   d i e   10  a f t e r   t h e  

a t t a c h m e n t   of  t he   b u t t o n   A  o n t o   t h e   g a r m e n t   f a b r i c   C 

has  been  c o m p l e t e d ,   i t   is  p o s s i b l e   to  r e m o v e   t he   j o i n e d  

b u t t o n   A  and  t a c k   C  f rom  the   l o w e r   u n i t   1  e a s i l y  

w i t h o u t   any  damage   to  t he   b u t t o n   A,  t he   t a c k   B  and  t h e  

g a r m e n t   f a b r i c   C.  



1.  An  a p p a r a t u s   fo r   a s s e m b l i n g   a  p a i r   o f  

f a s t e n e r   e l e m e n t s   (A,  B)  of  a  g a r m e n t   f a s t e n e r ,  

c o m p r i s i n g :   a  f r a m e ;   a  s t a t i o n a r y   d i e   (10)   s u p p o r t e d   b y  

s a i d   f r a m e ;   a  p l u n g e r   (5)  r e c i p r o c a b l y   s u p p o r t e d   b y  

s a i d   f r a m e   and  h a v i n g   a  punch   (6)  m o v a b l e ,   in  r e s p o n s e  

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

and  away  f rom  s a i d   d i e   (10)  to  j o i n   t h e   two  f a s t e n e r  

e l e m e n t s   (A,  B)  t o g e t h e r ;   f i r s t   and  s e c o n d   c l a m p  

a s s e m b l i e s   c a r r i e d   by  s a i d   d i e   (10)  and  p u n c h   ( 6 ) ,  

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

e l e m e n t s   (A,  B)  to  be  j o i n e d   t o g e t h e r ,   s a i d   f i r s t   c l a m p  

a s s e m b l y   (12)  i n c l u d i n g   (a)   a  s u p p o r t   b l o c k   ( 2 1 )  

s l i d a b l y   m o u n t e d   on  s a i d   d i e   (10)   and  m o v a b l e ,   i n  

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

( 5 ) ,   b e t w e e n   an  u p p e r   p o s i t i o n   and  a  l o w e r   p o s i t i o n ,  

(b)  a  f i r s t   s p r i n g   (13)   n o r m a l l y   u r g i n g   s a i d   s u p p o r t  

b l o c k   (21)  t o w a r d   s a i d   u p p e r   p o s i t i o n ,   (c)  a  p a i r   o f  

c l a m p   jaws  (22,   22)  p i v o t a l l y   m o u n t e d   on  s a i d   s u p p o r t  

b l o c k   (21)  and  p i v o t a l l y   m o v a b l e ,   in  r e s p o n s e   t o  

v e r t i c a l   movement   of  s a i d   s u p p o r t   b l o c k   ( 2 1 ) ,   t o w a r d  

and  away  f rom  each   o t h e r   f o r   h o l d i n g   one  of  the   t w o  

f a s t e n e r   e l e m e n t s   (A)  on  an  u p p e r   end  s u r f a c e   of  s a i d  

d i e   (10)  when  s a i d   punch   (6)  is  l o w e r e d   t o w a r d   s a i d   d i e  

( 1 0 ) ,   and  (d)  a  p a i r   of  s e c o n d   s p r i n g s   (23 ,   2 3 )  

n o r m a l l y   u r g i n g   s a i d   c l amp   jaws  (22 ,   22)  t o w a r d   e a c h  

o t h e r ;   c h a r a c t e r i z e d   in  t h a t   s a i d   d i e   (10)   has  on  i t s  



u p p e r   p e r i p h e r a l   p o r t i o n   a  p a i r   of  s l a n t   s u r f a c e s   ( 1 8 ,  

18)  c o n t i g u o u s   to  s a i d   u p p e r   end  s u r f a c e   so  t h a t   a  

p e r i p h e r a l   p o r t i o n   of  s a i d   one  f a s t e n e r   e l e m e n t   (A),   a s  

t h e   l a t t e r   is  p l a c e d   on  s a i d   u p p e r   end  s u r f a c e ,  

p r o j e c t s   f rom  each   of  s a i d   s l a n t   s u r f a c e s   ( 1 8 ) ,   a  

d i s t a l   end  of  e a c h   s a i d   c l a m p   jaw  (22)   b e i n g   s l i d a b l e  

u p w a r d l y   on  the   r e s p e c t i v e   s l a n t   s u r f a c e   (18)  to  p u s h  

s a i d   one  f a s t e n e r   e l e m e n t   (A)  on  s u c h   p r o j e c t e d  

p e r i p h e r a l   p o r t i o n   t h e r e o f   away  f r o m   s a i d   d i e   ( 1 0 )  

w h i l e   s a i d   s u p p o r t   b l o c k   (21)   r e t u r n s   f rom  s a i d   l o w e r  

p o s i t i o n   to  s a i d   u p p e r   p o s i t i o n   in   r e s p o n s e   t o  

r e t r a c t i o n   of  s a i d   punch   (6)  away  f rom  s a i d   d ie   a f t e r  

the   two  f a s t e n e r   e l e m e n t s   (A,  B)  h a v e   been  j o i n e d  

t o g e t h e r   as  c o m p r e s s e d   b e t w e e n   s a i d   d i e   (10)  and  p u n c h  

( 6 ) .  

2.  An  a p p a r a t u s   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   s a i d   s l a n t   s u r f a c e s   (18,   18)  a r e  

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

r e s p e c t   to  s a i d   d ie   ( 1 0 ) .  

3.  An  a p p a r a t u s   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   s a i d   s l a n t   s u r f a c e   (18)  i s  

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