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©  Apparatus  for  assembling  buttons. 

@  An  apparatus  (10)  for  assembling  a  pair  of  fastener  ele- 
ments  (A,  B),  comprises  a  first  drive  mechanism  (16)  for  driv- 
ing  a  punch  assembly  (13),  and  a  second  drive  mechanism 
(17)  operatively  connected  with  a  pair  of  parts  feeders  (18,19) 
to  drive  them  in  timed  relation  to  the  movement  of  the  punch 
assembly  (13).  The  second  drive  mechanism  (17)  is  so  con- 
structed  as  to  exert  a  driving  force  smaller  than  the  driving 
force  exerted  by  the  first  driving  mechanism  (16)  to  such  an 
extent  as  to  become  halt  when  the  fastener  elements  (A,  B)  are 
jammed  in  eitherpartsfeeder(18,191.Thus,thejammed  parts 
feeder  (18,  19)  is  free  from  any  damage  which  would  be 
caused  when  the  parts  feeder  is  forcibly  operated  under  such 
jamming  condition. 





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  

f a s t e n e r   s u c h   as  s n a p   f a s t e n e r ,   b u t t o n ,   o r n a m e n t   or  t h e  

l i k e ,   in  c l i n c h e d   c o n d i t i o n   e i t h e r   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   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  r e c i p r o c a b l e   p u n c h   is  moved  t o w a r d   and  a w a y  

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

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

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

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

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

u n i t s   and  in  t u r n   to  t h e   d i e   and  t h e   g r i p p e r   in  t i m e d  

r e l a t i o n   to   t h e   m o v e m e n t   of  t h e   p u n c h .   A l l   of  t h e  

p a r t s   f e e d e r s ,   f e e d   u n i t s   and  t h e   p u n c h   a r e   d r i v e n   by  a  

common  d r i v e   m e c h a n i s m   w h i c h   is  c o n s t r u c t e d   to   e x c e r t   a  

d r i v i n g   f o r c e   l a r g e   e n o u g h   to  c l i n c h   t he   two  f a s t e n e r  

e l e m e n t s   b e t w e e n   the   p u n c h   and  t h e   d i e .   Such  d r i v i n g  



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

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

d r i v e n   to   o p e r a t e   even   when  t h e   f a s t e n e r   e l e m e n t s   a r e  

jammed  in  e i t h e r   p a r t s   f e e d e r .   Such  f o r c e d   o p e r a t i o n  

w o u l d   d a m a g e   t h e   jammed  p a r t s   f e e d e r   as  w e l l   as  t h e  

f a s t e n e r   e l e m e n t s .  

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 n  

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

w h i c h   a p p a r a t u s   i n c l u d e s   tow  p a r t s   f e e d e r s   w h i c h   a r e  

p r o t e c t e d   f rom  any  damage   even   when  t h e   f a s t e n e r  

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

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

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

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

m o v a b l e   t o w a r d   and  away  f rom  s a i d   d i e   a s s e m b l y   f o r  

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

e n g a g e m e n t   w i t h   t he   one  f a s t e n e r ,   a  f i r s t   l o a d i n g   u n i t  

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

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

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

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

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

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

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



means  fo r   d r i v i n g   s a i d   p u n c h   a s s e m b l y ,   t he   f i r s t   a n d  

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

f e e d e r s ,   c h a r a c t e r i z e d   in  t h a t   s a i d   d r i v i n g   m e a n s  

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

w i t h   s a i d   punch   a s s e m b l y   and  s a i d   f i r s t   and  s e c o n d  

l o a d i n g   u n i t s   f o r   d r i v i n g   them  in  t i m e d   r e l a t i o n   w i t h  

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

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

d r i v i n g   them  in  t i m e d   r e l a t i o n   to  t he   m o v e m e n t   of  t h e  

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

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

d r i v i n g   f o r c e   e x e r t e d   by  s a i d   f i r s t   d r i v e   m e c h a n i s m ,   t o  

s u c h   an  e x t e n t   t h a t   s a i d   s e c o n d   d r i v e   m e c h a n i s m   b e c o m e s  

h a l t   when  t h e   f a s t e n e r   e l e m e n t s   a r e   jammed  in  s a i d  

p a r t s   f e e d e r s .  

Many  o t h e r   a d v a n t a g e s   and  f e a t u r e s   of  t h e  

p r e s e n t   i n v e n t i o n   w i l l   become  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   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   of  d r a w i n g s   i n  

w h i c h   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  t h e   p r e s e n t   i n v e n t i o n   i s   shown  by  w a y  

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

c r o s s   s e c t i o n ,   of  an  a p p a r a t u s   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 he   a p p a r a t u s   b e i n g   shown  w i t h   p a r t s   c u t  

away  f o r   c l a r i t y ;  

F i g u r e   2  is   a  f r o n t   e l e v a t i o n a l   v i e w   of  t h e  



a p p a r a t u s   w i t h   p a r t s   c u t   away  f o r   c l a r i t y ;  

F i g u r e   3  i s   an  e n l a r g e d   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;  a n d  

F i g u r e   4  i s   an  e n l a r g e d   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 V  -   IV  of  F i g u r e   1 .  

F i g u r e   1  shows   an  a p p a r a t u s   10  c o n s t r u c t e d   i n  

a c c o r d a n c e   w i t h   t h e   p r e s e n t   i n v e n t i o n .   The  a p p a r a t u s  

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

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

a s s e m b l y   13  f o r   f o r c i n g   t h e   f a s t e n e r   e l e m e n t   B  w h i c h   i s  

h e l d   on  t h e   g r i p p e r   a s s e m b l y   12 ,   a g a i n s t   t h e   f a s t e n e r  

e l e m e n t   A  s u p p o r t e d   on  t h e   d i e   a s s e m b l y   l l ,   a  f i r s t  

l o a d i n g   u n i t   14  f o r   f e e d i n g   t h e   f a s t e n e r   e l e m e n t s   A  o n e  

a t   a  t i m e   to   t h e   d i e   a s s e m b l y   11 ,   a  s e c o n d   l o a d i n g   u n i t  

15  f o r   f e e d i n g   t h e   f a s t e n e r   e l e m e n t s   B  one  a t   a  t i m e   t o  

t h e   g r i p p e r   a s s e m b l y   12,   a  f i r s t   d r i v e   m e c h a n i s m   16  f o r  

d r i v i n g   t h e   p u n c h   a s s e m b l y   13  and  t h e   f i r s t   and  s e c o n d  

l o a d i n g   u n i t s   14,   15 ,   and  a  s e c o n d   d r i v e   m e c h a n i s m   1 7  

f o r   d r i v i n g   a  p a i r   of  p a r t s   f e e d e r s   18 ,   19  ( F i g u r e   2 )  

in  u n i s o n   to   s u p p l y   r e s p e c t i v e l y   t h e   two  f a s t e n e r  

e l e m e n t s   A,  B  to   t h e   r e s p e c t i v e   l o a d i n g   u n i t s   14 ,   1 5 ,  

a l l   t h e   c o m p o n e n t s   1 1  -  1 9   b e i n g   m o u n t e d   on  a  g e n e r a l l y  

C - s h a p e d   f r a m e   20  s u p p o r t e d   on  a  t a b l e   21 .   In  t h e  

i l l u s t r a t e d   e m b o d i m e n t ,   t he   f a s t e n e r   e l e m e n t s   A,  B  a r e  

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

of  a  s n a p   b u t t o n   ( n o t   s h o w n ) .  



The  d i e   a s s e m b l y   11  i n c l u d e s   a  c l i n c h i n g   d i e   22  

f i t t e d   in  a  b o r e   23  in  t h e   f r a m e   20  and  s e c u r e d   to  t h e  

f r a m e   20  by  m e a n s   of  a  s c r e w   24  w i t h   a  r u b b e r   pad  25  

i n t e r p o s e d   b e t w e e n   t h e   d i e   22  and  t h e   f r a m e   20.  T h e  

d i e   a s s e m b l y   11  f u r t h e r   i n c l u d e s   a  c l a m p e r   26  f o r  

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

22.   The  c l a m p e r   26,   as  shown  in  F i g u r e   3,  i n c l u d e s   a  

p a i r   of  i n v e r t e d   L - s h a p e d   c lamp  f i n g e r s   27,  27  p i v o t e d  

in  f a c i n g   r e l a t i o n   to   a  s u p p o r t   b l o c k   28  s l i d a b l y  

f i t t e d   o v e r   t h e   d i e   22.   The  c l a m p   f i n g e r s   27,  27  h a v e  

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

d i e  2 2   and  u r g e d   t o w a r d   e a c h   o t h e r   to   g r i p   a  s h a n k   o f  

t h e   f a s t e n e r   e l e m e n t   A.  The  t o p   s u r f a c e   of   t h e   d i e   22  

is   r e c e s s e d   as  a t   29  f o r   r e c e i v i n g   t h e r e i n   a  head   o f  

t h e   f a s t e n e r   e l e m e n t   A .  

The  g r i p p e r   a s s e m b l y   12  i n c l u d e s   a  t u b u l a r  

h o l d e r   30  s l i d a b l y   m o u n t e d   in  a  v e r t i c a l   b o r e   31  f o r m e d  

in  a  head   p o r t i o n   32  of  t h e   C - s h a p e d   f r a m e   20  i n  

a l i g n m e n t   w i t h   t h e   d i e   22,  and  a  p a i r   of   g r i p   f i n g e r s  

33,   33  ( F i g u r e   3)  s l i d a b l y   m o u n t e d   in  o p p o s e d   r e l a t i o n  

in  a  l o w e r   e x p o s e d   p o r t i o n   of  t h e   h o l d e r   30  and  a r e  

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

w i t h i n   t he   t u b u l a r   h o l d e r   3 0 .  

The  p u n c h   a s s e m b l y   13  i n c l u d e s   a  p l u n g e r   34  

s l i d a b l y   m o u n t e d   in  t h e   v e r t i c a l   b o r e   31  a b o v e   t h e  

t u b u l a r   h o l d e r   30  and  is   r e d u c e d   in  d i a m e t e r   at   one  e n d  

to  form  a  s m a l l e r - d i a m e t e r   p o r t i o n   35  p a r t l y   p r o j e c t i n g  



i n t o   t he   t u b u l a r   h o l d e r   30.  The  p u n c h   a s s e m b l y   1 3  

f u r t h e r   i n c l u d e s   a  c l i n c h i n g   p u n c h   36  c o n n e c t e d   to   t h e  

s m a l l e r - d i a m e t e r   p o r t i o n   34  by  m e a n s   of  a  p i n   37,  and  a  

s p l i t   bush   38  f i t t e d   o v e r   t h e   s m a l l e r - d i a m e t e r   p o r t i o n  

35  t h r o u g h o u t   t h e - l e n g t h   t h e r e o f   a n d  c o n n e c t e d   to   t h e  

l a t t e r   by  t h e   p i n   37.  The  s p l i t   b u s h   38  p r e f e r a b l y   i s  

made  of  a  s t r i p   of   e l a s t i c   m e t a l   s u c h   as  s p r i n g   s t e e l  

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

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

s m a l l - d i a m e t e r   p o r t i o n   35.  T h u s ,   when  t h e   s p l i t   b u s h  

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

30,  t h e   h o l d e r   30  is   f r i c t i o n a l l y   s u p p o r t e d   on  t h e  

s p l i t   bush   38  u n d e r   t h e   r e s i l i e n c y   of  t h e   l a t t e r .   As  

shown  in  F i g u r e   1,  t h e   p i n   37  p r o j e c t s   t h r o u g h   a  

l o n g i t u d i n a l   s l o t   in  t h e   s p l i t   b u s h   38  i n t o   an  i n n e r  

l o n g i t u d i n a l   g u i d e   g r o o v e   39  so  as  to  p r e v e n t   r o t a t i o n  

of  t he   h o l d e r   30  as  t h e   l a t t e r   moves   a l o n g   w i t h   t h e  

p l u n g e r   3 4 .  

The  f i r s t   l o a d i n g   u n i t   14 ,   as  shown  in  F i g u r e   1 ,  

i n c l u d e s   an  e l o n g a t e   g u i d e   b l o c k   40  m o u n t e d  o n   t h e  

f r a m e   20  and  h a v i n g   t h r o u g h o u t   t h e   l e n g t h   t h e r e o f   a  

g u i d e   c h a n n e l   41  f o r   r e c e i v i n g   t h e   f a s t e n e r   e l e m e n t   A 

w h i c h   is   s u p p l i e d   f rom  t h e   p a r t s   f e e d e r   18  t h r o u g h   a  

c h u t e   42  ( b e t t e r   shown  in  F i g u r e   2 ) ,   and  a  r e c i p r o c a b l e  

p u s h e r   bar   43  s l i d a b l y   m o u n t e d   in  t h e   g u i d e   c h a n n e l   4 1 .  

The  g u i d e   b l o c k   40  e x t e n d s   to   t h e   c l a m p e r   26  so  t h a t  

t he   f a s t e n e r   e l e m e n t   A  is  s u p p l i e d   on  t h e   c l i n c h i n g   d i e  



22  upon  r e c i p r o c a t i o n   of  t he   p u s h e r   bar   4 3 .  

L i k e w i s e ,   t h e   s e c o n d   l o a d i n g   u n i t   15  c o m p r i s e s  

an  e l o n g a t e   g u i d e   b l o c k   44  m o u n t e d   on  t h e   f r a m e   20  

a b o v e   t he   g u i d e   b l o c k   40,  and  a  r e c i p r o c a b l e   p u s h e r   b a r  

45  s l i d a b l y   m o u n t e d   in  a  l o n g i t u d i n a l   g u i d e   c h a n n e l   46  

in  t he   g u i d e   b l o c k   44.  The  f a s t e n e r   e l e m e n t   B  i s  

s u p p l i e d   f rom  t h e   p a r t s   f e e d e r   19  ( F i g u r e   2)  t h r o u g h   a  

c h u t e   47  to  t h e   g u i d e   c h a n n e l   46.  In  o r d e r   to  s u p p l y  

t h e   t h u s   s u p p l i e d   f a s t e n e r   e l e m e n t   B  to   t h e   g r i p p e r  

a s s e m b l y   12,   t h e   g u i d e   c h a n n e l   46  is  a d a p t e d   t o  

c o m m u n i c a t e   a t   one  end  w i t h   a  l o n g i t u d i n a l   o p e n i n g   4 8  

( F i g u r e   3)  in  t h e   t u b u l a r   h o l d e r   30  when  t h e   l a t t e r   i s  

l o c a t e d   in  t h e   r e t r a c t e d   p o s i t i o n   of  F i g u r e   1 .  

As  shown  in  F i g u r e   1,  t he   f i r s t   d r i v e   m e c h a n i s m  

1 6 c o m p r i s e s   a  f l u i d - a c t u a t e d   c y l i n d e r   49  p i v o t a b l y  

m o u n t e d   on  t h e   f r a m e   20  by  means   of   a  p i n   50,   a n  

L - s h a p e d   r o c k i n g   l e v e r   or  b e l l   c r a n k   51  r o c k a b l y  

m o u n t e d   on  t h e   f r a m e   20  and  h a v i n g   one  or  a  l o w e r   a r m  

52  p i v o t a b l y   c o n n e c t e d   to  an  end  of  a  p i s t o n   rod  53  o f  

t h e   c y l i n d e r   49,  and  a  c o n n e c t i n g   rod   54  p i v o t a b l y  

c o n n e c t e d   at   o p p o s i t e   ends   to  t h e   o t h e r   or  an  u p p e r   a r m  

55  of  t he   r o c k i n g   l e v e r   51  and  t h e   p i v o t   of  a  t o g g l e  

j o i n t   56.  The  t o g g l e   j o i n t   56  has   a  s t r u c t u r e   w e l l  

known  pe r   se  and  i n c l u d e s   a  p a i r   of  u p p e r   and  l o w e r  

l e v e r s   57,  58  p i v o t e d   t o g e t h e r   a t   one  e n d .   The  f r e e  

end  of  t he   l o w e r   l e v e r   58  is  p i v o t a b l y   c o n n e c t e d   to  t h e  

u p p e r   end  of  t he   p l u n g e r   34  by  means   of  a  p i n   59.  A 



c h a n n e l - s h a p e d   r e t a i n e r   60  i s   s e c u r e d   to   t h e   c o n n e c t i n g  

rod  54  s u b s t a n t i a l l y   a t   t he   m i d p o i n t   of   t h e   rod  54  a n d  

has   a  c h a n n e l   61  e x t e n d i n g   t r a n s v e r s e l y   to  t h e  

c o n n e c t i n g   rod   54  f o r   r e c e i v i n g   t h e r e i n   a  r o l l e r   6 2  

w h i c h   is  r o t a t a b l y   m o u n t e d   on  a  f r e e   end  of  a  f i r s t  

p i v o t   l e v e r   63.  The  l e v e r   63  i s   p i v o t a b l y   m o u n t e d   on  a  

s h a f t   64  s e c u r e d   to   t h e   f r a m e   20  and  has   a  l a t e r a l  

p r o j e c t i o n   65.  A  s e c o n d   p i v o t   l e v e r   66  i s   p i v o t a b l y  

m o u n t e d   on  t h e   s h a f t   64  and  i n c l u d e s   a  l a t e r a l  

p r o j e c t i o n   67  s u p p o r t i n g   t h e r e o n   a  r o l l e r   68.  A 

t e n s i o n   s p r i n g   69  e x t e n d s   b e t w e e n   t h e   s e c o n d   p i v o t  

l e v e r   66  and  a  p i n   70  d i s p o s e d   in   t h e   h e a d   p o r t i o n   3 2  

of  t he   f r a m e   20  so  as  to  u r g e   t h e   s e c o n d   p i v o t   l e v e r   66  

to  r o t a t e   in  c l o c k w i s e   d i r e c t i o n   in  F i g u r e   1,  t h e r e b y  

h o l d i n g   t h e   r o l l e r   68  in  r o l l i n g   e n g a g e m e n t   w i t h   a  

l o w e r   s u r f a c e   of  t h e   l a t e r a l   p r o j e c t i o n   65.  A  p a i r   o f  

l i n k s   71,  72  i s   p i v o t e d   a t   one  end   to  t h e   s e c o n d   p i v o t  

l e v e r   66  in  s p a c e d   r e l a t i o n   to   one   a n o t h e r   a n d ,   a t   t h e  

o t h e r   e n d ,   to   t h e   p u s h e r   b a r s   43 ,   45,  r e s p e c t i v e l y .  

As  shown  in  F i g u r e  2 ,   e a c h   of   t h e   p a r t s   f e e d e r s  

18,   19  i n c l u d e s   a  h o p p e r   73  f i x e d l y   m o u n t e d   on  a  

s u p p o r t   arm  74  p r o j e c t i n g   f rom  t h e   f r a m e   20  l a t e r a l l y  

u p w a r d l y   a t  a n   o b l i q u e   a n g l e ,   and   a  r o t a r y   drum  75 

r o t a t a b l y   m o u n t e d   on  t he   h o p p e r   73.   The  h o p p e r   73  

i n c l u d e s   an  u p p e r   i n l e t   o p e n i n g   76  t h r o u g h   w h i c h  

c o r r e s p o n d i n g   o n e s   of  t he   f a s t e n e r   e l e m e n t s   A,  B  a r e  

s u p p l i e d   i n t o   t h e   h o p p e r   73,  and   a  c o v e r   or  l i d   77  



h i n g e d   to  t h e   h o p p e r   73  to  open   and  c l o s e   t h e   i n l e t  

o p e n i n g   76.   The  r o t a r y   drum  75  is  k e y e d   f o r   c o r o t a t i o n  

to  a  d r i v e   s h a f t   78  w h i c h   is   r o t a t a b l y   m o u n t e d   on  a  

c e n t r a l   b o s s   79  of   t h e   h o p p e r   73  by  means   of  a  p a i r   o f  

b a l l   b e a r i n g s   80.  The  r o t a r y   drum  75  h a s  a   f l a r e d  

i n n e r   p e r i p h e r a l   e d g e   p o r t i o n   81  r e c e i v e d   in  a  

h o r i z o n t a l   c i r c u l a r   o p e n i n g   82  p r o v i d e d   in  a  s i d e w a l l  

83  of  t h e   h o p p e r   73.   The  p e r i p h e r a l   e d g e   p o r t i o n   81 

has  a  p l u r a l i t y   of  c i r c u m f e r e n t i a l l y   s p a c e d   r e c e s s e s   84  

s p a c e d   a t   e q u a l   i n t e r v a l s   and  f a c i n g   t h e   h o p p e r   7 3 .  

The  h o p p e r   73  has   a  g u i d e   g r o o v e   85  e x t e n d i n g   o u t w a r d l y  

a l o n g   t h e   p e r i p h e r a l   e d g e   p o r t i o n   81.  Each  of  t h e  

r e c e s s e s   84  r e c e i v e s   a  p o r t i o n   of  a  r e s p e c t i v e   one  o f  

t h e   f a s t e n e r   e l e m e n t   A,  B  and  t h e   g r o o v e   85  g u i d e s   a  

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

A,  B .  A s   shown  in  F i g u r e   1,  t he   c h u t e   42  has   a  

l o n g i t u d i n a l   g u i d e   t r a c k   86  c o m m u n i c a t e d   a t   o p p o s i t e  

e n d s   w i t h   t h e   g u i d e   g r o o v e   85  of  t h e   p a r t s   f e e d e r   18  

and  t h e   g u i d e   c h a n n e l   41  of  t he   l o a d i n g   u n i t   1 4 .  

L i k e w i s e ,   t h e   c h u t e   47  has   a  g u i d e   t r a c k   87  

c o m m u n i c a t e d   a t   o p p o s i t e   e n d s   w i t h   t h e   g u i d e   g r o o v e   8 5  

of  t h e   p a r t s   f e e d e r   19  ( F i g u r e   2)  and  t h e   g u i d e   c h a n n e l  

46  of  t he   l o a d i n g   u n i t   15.   With  t h i s   a r r a n g e m e n t ,   u p o n  

r o t a t i o n   of  t h e   r o t a r y   drum  75,  t h e   f a s t e n e r   e l e m e n t s   A 

or  B  a r e   s u c c e s s i v e l y   r e c e i v e d   in  t h e   r e c e s s e s   and  t h e n  

moved  i n t o   t h e   g u i d e   g r o o v e   85.  T h e n ,   t h e   f a s t e n e r  

e l e m e n t s   A,  B  s l i d e   down  t he   r e s p e c t i v e   g u i d e   t r a c k s  



86,  87  i n t o   t h e   c o r r e s p o n d i n g   g u i d e   c h a n n e l s   41,  4 6 .  

The  s e c o n d   d r i v e   m e c h a n i s m   17  c o m p r i s e s   a  

f l u i d - a c t u a t e d   c y l i n d e r   88  p i v o t a b l y   m o u n t e d   on  t h e  

f r a m e   20  by  means   of  a  p i n   89,   and   a  f i r s t   r o c k i n g  

l e v e r   90  r o c k i n g l y   m o u n t e d  o n   t h e   f r a m e   20  and  h a v i n g   a  

f r e e   end   p i v o t e d   to   one  end   of   a  c o n n e c t o r   r o d   91,   t h e  

o t h e r   end  of  t h e   c o n n e c t o r   r o d   91  b e i n g   s e c u r e d   to   a  

p i s t o n   r o d   92  of  t h e   c y l i n d e r   88.   As  shown  in  F i g u r e  

4,  t h e   f i r s t   r o c k i n g   l e v e r   90  i s   m o u n t e d   on  a  s o l i d  

s h a f t   93  r o t a t a b l y   m o u n t e d   in  a  c o n c e n t r i c   h o l l o w   s h a f t  

94  by  means   of  a  p a i r   of  r o l l e r   b e a r i n g s   95.   T h e  

l o l l o w   s h a f t   93  i s   s e c u r e d   a t   o p p o s i t e   ends   to   a  p a i r  

of  l a t e r a l l y   s p a c e d   v e r t i c a l   s u p p o r t s   20a ,   20b  of  t h e  

f r a m e   20.  The  r o c k i n g   l e v e r   51  of   t h e   f i r s t   d r i v e  

m e c h a n i s m   16  is  p i v o t a b l y   m o u n t e d   on  t h e   h o l l o w   s h a f t  

94  by  means   of  a  s l e e v e   b e a r i n g   96  d i s p o s e d   b e t w e e n   t h e  

s u p p o r t s   20a ,   20b .   A  p a i r   of   s e c o n d   r o c k i n g   l e v e r s   9 7 ,  

98  is   d i s p o s e d   on  t h e   o u t s i d e   of   t h e   r e s p e c t i v e  

s u p p o r t s   20a ,   20b  and  t h e y   a r e   s e c u r e d   to   t h e   s h a f t   9 3  

f o r   c o r o t a t i o n   t h e r e w i t h ,   one  of   t h e   l e v e r s   97  b e i n g  

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

90.   As  shown  in  F i g u r e s   1  and  2,  t h e  r o c k i n g   l e v e r s  

97,   98  a r e   c o n n e c t e d   r e s p e c t i v e l y   w i t h   a  p a i r   of  t h i r d  

r o c k i n g   l e v e r s   99,   100  v i a   r e s p e c t i v e   c o n n e c t i n g   r o d s  

1 0 1 , ' 1 0 2 .   Each  of  t h e   r o c k i n g   l e v e r s   99,  100  i s  

m o u n t e d   on  a  c o r r e s p o n d i n g   one  of  t h e   d r i v e   s h a f t s   78  

v ia   a  o n e - w a y   c l u t c h   1 0 3 .  



The  c y l i n d e r   88  of  t h e   s e c o n d   d r i v e   m e c h a n i s m   17  

is  s m a l l e r   in  s i z e   and  power   t h a n   t h e   c y l i n d e r   49  o f  

t h e   f i r s t   d r i v e   m e c h a n i s m   16.  More  s p e c i f i c a l l y ,   t h e  

c y l i n d e r   88  is  so  c o n s t r u c t e d   as  to  e x e r t   a  d r i v e   f o r c e  

to   an  e x t e n t   t h a t   i t   comes  to  h a l t   when  t h e   f a s t e n e r  

e l e m e n t s   A,  B  a r e   jammed  in  e i t h e r   p a r t s   f e e d e r   16,  1 7 .  

The  a p p a r a t u s   10  o p e r a t e s   as  f o l l o w s :   T h e  

c y l i n d e r   49  of  t he   f i r s t   d r i v e   m e c h a n i s m   16  is  a c t u a t e d  

to   e x t e n d   i t s   p i s t o n   rod   52  w h e r e u p o n   t h e   t o g g l e   j o i n t  

56  e x t e n d s   i t s   l e v e r s   57,  58  as  i n d i c a t e d   by  p h a n t o m  

l i n e s   in  F i g u r e   1,  t h e r e b y   c l i n c h i n g   t h e   f a s t e n e r  

e l e m e n t s   A,  B  b e t w e e n   t h e   p u n c h   36  and  t h e   d i e .   At  t h e  

same  t i m e ,   t he   f o r w a r d   m o v e m e n t   of  t h e   p i s t o n   rod   52  

c a u s e s   t he   l e v e r s   63,  66  to  p i v o t   a b o u t   t h e   s h a f t   64  i n  

t h e   c o u n t e r c l o c k w i s e   d i r e c t i o n   in  F i g u r e   1,  t h e r e b y  

b r i n g i n g   t he   p u s h e r   b a r s   63,  65  f rom  r e s p e c t i v e  

a d v a n c e d   p o s i t i o n s   to  r e s p e c t i v e   r e t r a c t e d   p o s i t i o n s  

i n d i c a t e d   by  p h a n t o m   l i n e s   in  t h i s   f i g u r e .   Then ,   o n e  

f a s t e n e r   e l e m e n t   A  is  s u p p l i e d   f rom  t h e   p a r t s   f e e d e r   18  

t h r o u g h   the   c h u t e   42  i n t o   t he   g u i d e   c h a n n e l   41  in  t h e  

g u i d e   b l o c k   40  of  t he   f i r s t   l o a d i n g   u n i t   14 .   L i k e w i s e ,  

one  f a s t e n e r   e l e m e n t   B  s u p p l i e d   f rom  t h e   p a r t s   f e e d e r  

19  ( F i g u r e   2)  t h r o u g h   t h e   c h u t e   47  i n t o   t h e   g u i d e  

c h a n n e l   46  in  the   g u i d e   b l o c k   44  of  t h e   s e c o n d   l o a d i n g  

u n i t   15.  When  t h e   c y l i n d e r   49  is  a c t u a t e d   to   r e t r a c t  

i t s   p i s t o n   rod  52,  t he   t o g g l e   j o i n t   56  c o n t r a c t s   i t s  

l e v e r s   57,   58  to  move  t h e   p l u n g e r   34  and  h e n c e   t h e  



p u n c h   36  u p w a r d l y   away  f r o m   t h e   d i e   22.  D u r i n g   t h a t  

t i m e ,   t h e   p u s h e r   b a r s   43 ,   45  r e t u r n   to   t h e   r e s p e c t i v e  

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

e l e m e n t s   A,  B  a l o n g   t h e   g u i d e   c h a n n e l s   41,   4 6 ,  

r e s p e c t i v e l y   i n t o   t h e   c l a m p e r   26  and  t h e   g r i p p e r  

a s s e m b l y   1 2 .  

The  c y l i n d e r   88  of  t h e   s e c o n d   d r i v e   m e c h a n i s m   1 7  

is   a c t u a t e d   in  t i m e d   r e l a t i o n   to  t h e   c y l i n d e r   49  a n d  

h e n c e   to   t h e   r e c i p r o c a t i o n   of   t h e   p u n c h   36  s u c h   t h a t  

t he   f a s t e n e r   e l e m e n t s   A,  B  a r e   s u p p l i e d   to  t h e  

r e s p e c t i v e   l o a d i n g   u n i t s - 1 4 ,   15  w h i l e   t h e   p u s h e r   b a r s  

43,  45  a r e   h e l d   in  t h e   r e s p e c t i v e   r e t r a c t e d   p o s i t i o n s  

as  d e s c r i b e d   a b o v e .  

When  t h e   c y l i n d e r   88  i s   a c t u a t e d   to   r e t r a c t   i t s  

p i s t o n   r o d   92,   t h e   f i r s t   l o c k i n g   l e v e r   90  and  h e n c e   t h e  

s e c o n d   l o c k i n g   l e v e r s . 9 7 ,   98  ( F i g u r e   4)  p i v o t  

c o u n t e r c l o c k w i s e   in  F i g u r e   1  to  c a u s e   t h e   t h i r d   r o c k i n g -  

l e v e r s   99 ,   100  to  move  t h r o u g h   a  p r e d e t e r m i n e d   a n g u l a r  

d i s t a n c e .   w h i c h   is   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   a d j a c e n t   r e c e s s e s   84  in  t h e   r o t a r y   d rums   7 5 .  

The  a n g u l a r   m o v e m e n t   of   t h e   r o c k i n g   l e v e r s   9 9 ,  1 0 0  

( F i g u r e   2)  i s   t r a n s m i t t e d   t h r o u g h   t h e   r e s p e c t i v e  

o n e - w a y   c l u t c h e s   103  to   t h e   d r i v e   s h a f t s   78,  7 8  

w h e r e u p o n   t h e   r o t a r y   d rums   75,   75  t u r n   c l o c k w i s e   i n  

F i g u r e   1  to  t h e r e b y   d e l i v e r   one  of  e a c h   of   t h e  

f a s t e n e r   e l e m e n t s   A ,  B   i n t o   t h e   g u i d e   tracks_-_  86,   87  

( F i g u r e   2)  of  t h e   c h u t e s   42,   47.  The  t h u s   s u p p l i e d  



f a s t e n e r   e l e m e n t s   A,  B  s l i d e   down  t he   c h u t e s   42,  47  a n d  

a r e   t h e n   r e c e i v e d   in  t h e   g u i d e   c h a n n e l s   41,   46  of  t h e  

l o a d i n g   u n i t s   14,  15.  T h e r e a f t e r ,   t h e   c y l i n d e r   88  i s  

a c t u a t e d   to  e x t e n d   i t s   p i s t o n   rod   92  w h e r e u p o n   t h e  

r o c k i n g   l e v e r s   99,  100  ( F i g u r e   2)  t u r n   c o u n t e r c l o c k w i s e  

as  v i e w e d   in  F i g u r e   1.  In  t h i s   i n s t a n c e ,   t h e   o n e - w a y  

c l u t c h e s   103 ,   103  p r e v e n t   t r a n s m i s s i o n   of  m o t i o n   of  t h e  

l e v e r s   99 ,   100  to   t h e   d r i v e   s h a f t s   78,   78  w h e r e b y   t h e  

r o t a r y   d rums   75,  75  a r e   h e l d   a t   r e s t .  

When  t h e   f a s t e n e r   e l e m e n t s   A  or  B  a r e   j a m m e d  

b e t w e e n   t h e   h o p p e r   73  and  t h e   r o t a r y   drum  75,  and  m o r e  

p a r t i c u l a r l y   in  t he   g u i d e   g r o o v e   85  in  t h e   p a r t s   f e e d e r  

18  or   19,   d u r i n g   r e t r a c t i n g   m o v e m e n t   of   t h e   p i s t o n   r o d  

92,   t h e   c y l i n d e r   88  b e c o m e s   h a l t   to  t h e r e b y   p r e v e n t  

f u r t h e r   m o v e m e n t   of  t h e   p i s t o n   r o d   92.   T h u s ,   t h e  

r o t a r y   drum  75  is   p r o t e c t e d   f rom  b e i n g   f o r c i b l y   d r i v e n  

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

on  t h e   j amming   p a r t s   f e e d e r   18  or  1 9 .  



1.  An  a p p a r a t u s   (10)   f o 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) ,   c o m p r i s i n g   a  d i e   a s s e m b l y  

(11)   f o r   s u p p o r t i n g   one  (A)  o f   t h e   f a s t e n e r   e l e m e n t s ,   a  

g r i p p e r   a s s e m b l y   (12)   d i s p o s e d   a b o v e   s a i d   d i e   a s s e m b l y  

(11)   f o r   r e l e a s a b l y   h o l d i n g   t h e   o t h e r   f a s t e n e r   e l e m e n t  

( B ) ,   a  p u n c h   a s s e m b l y   (13)   r e c i p r o c a b l y   m o v a b l e   t o w a r d  

and  away  f r o m   s a i d   d i e   a s s e m b l y   (11)   f o r   u r g i n g   t h e  

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

w i t h   t h e   one  f a s t e n e r   ( A ) ,   a  f i r s t   l o a d i n g   u n i t   ( 1 4 )  

f o r   f e e d i n g   t he   one  f a s t e n e r   e l e m e n t s   (A)  one  a t   a  t i m e  

to  s a i d   d i e   a s s e m b l y   ( 1 1 ) ,   a  s e c o n d   l o a d i n g   u n i t   ( 1 5 )  

f o r   f e e d i n g   t he   o t h e r   f a s t e n e r   e l e m e n t s   (B)  one  a t   a  

t i m e   to   s a i d   g r i p p e r   a s s e m b l y   ( 1 2 ) ,   a  f i r s t   p a r t s  

f e e d e r   (18)   f o r   s u p p l y i n g   t h e   one  f a s t e n e r   e l e m e n t s   (A) 

to  s a i d   f i r s t   l o a d i n g   u n i t   ( 1 4 ) ,   a  s e c o n d   p a r t s   f e e d e r  

(19)   f o r   s u p p l y i n g   t h e   o t h e r   f a s t e n e r   e l e m e n t s   (B)  t o  

s a i d   s e c o n d   l o a d i n g   u n i t   ( 1 5 ) ,   and  a  d r i v i n g   means   f o r  

d r i v i n g   s a i d   punch   a s s e m b l y   ( 1 3 ) ,   t he   f i r s t   and  s e c o n d  

l o a d i n g   u n i t s   (14 ,   1 5 ) ,   and  s a i d   f i r s t   and  s e c o n d   p a r t s  

f e e d e r s   ( 1 8 ,   1 9 ) ,   c h a r a c t e r i z e d   in  t h a t   s a i d   d r i v i n g  

means   c o m p r i s e s   a  f i r s t   d r i v e   m e c h a n i s m   ( 1 6 )  

o p e r a t i v e l y   c o n n e c t e d   w i t h   s a i d   p u n c h   a s s e m b l y   (13)   a n d  

s a i d   f i r s t   and  s e c o n d   l o a d i n g   u n i t s   (14 ,   15)  f o r  

d r i v i n g   them  in  t i m e d   r e l a t i o n   w i t h   one  a n o t h e r , . a n d   a  

s e c o n d   d r i v e   m e c h a n i s m   (17)   o p e r a t i v e l y   c o n n e c t e d   w i t h  

s a i d   f i r s t   and  s e c o n d   p a r t s   f e e d e r s   ( 18 ,   19)  f o r  



d r i v i n g   t hem  in  t i m e d   r e l a t i o n   to   t h e   m o v e m e n t   of  t h e  

p u n c h   a s s e m b l y   ( 1 3 ) ,   s a i d   s e c o n d   d r i v e   m e c h a n i s s m   ( 1 7 )  

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

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

( 1 6 ) ,   to   s u c h   an  e x t e n t   t h a t   s a i d   s e c o n d   d r i v e  

m e c h a n i s m   (17)   b e c o m e s   h a l t   when  t h e   f a s t e n e r   e l e m e n t s  

(A,  B)  a r e   jammed  in  s a i d   p a r t s   f e e d e r s   ( 1 8 ,   1 9 ) .  

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,  s a i d   f i r s t  

d r i v i n g   m e c h a n i s m   (16)   i n c l u d i n g   a  f l u i d - a c t u a t e d  

c y l i n d e r   ( 4 9 ) ,   s a i d   s e c o n d   d r i v i n g   m e c h a n i s m   ( 1 7 )  

i n c l u d i n g   a  f l u i d - a c t u a t e d   c y l i n d e r   (88)   s m a l l e r   t h a n  

s a i d   c y l i n d e r   (49)   of   s a i d   f i r s t   d r i v e   m e c h a n i s m   ( 1 6 ) .  

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   2,  i n c l u d i n g  

a  f r a m e   ( 2 0 ) ,   s a i d   f i r s t   d r i v e   m e c h a n i s m   (16)   i n c l u d i n g  

a  h o l l o w   s h a f t   (94)   s e c u r e d   to  s a i d   f r a m e   ( 2 0 ) ,   and  a  

r o c k i n g   l e v e r   (51)   r o c k a b l y   m o u n t e d   on  s a i d   h o l l o w  

s h a f t   (94)   and  o p e r a t i v e l y   c o n n e c t e d   w i t h   s a i d   c y l i n d e r  

(49)  of   s a i d   f i r s t   d r i v e   m e c h a n i s m   ( 1 6 ) ,   s a i d   p u n c h  

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

( 1 4 ,   1 5 ) ,   s a i d   s e c o n d   d r i v e   m e c h a n i s m   (17)  i n c l u d i n g   a  

s o l i d   s h a f t   (93)   e x t e n d i n g   c o a x i a l l y   t h r o u g h   a n d  

m o u n t e d   r o t a t a b l y   in  s a i d   h o l l o w   s h a f t   ( 9 4 ) ,   and  a  

r o c k i n g   l e v e r   (90)   s e c u r e d   to   s a i d   s o l i d   s h a f t   (93)   a n d  

o p e r a t i v e l y   c o n n e c t e d   w i t h   s a i d   c y l i n d e r   (88)   of  s a i d  

s e c o n d   d r i v e   m e c h a n i s m   (17)   and  s a i d   p a r t s   f e e d e r s   ( 1 8 ,  

1 9 ) .  
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