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(5)  Improvements  in  stitchers. 

(57)  A  stitcher  including  an  anvil  1  04,  a  former  1  05  for  forming 
a  length  of  cut  wire  about  the  anvil  104  into  a  staple,  and  a 
driver  106  for  driving  the  staple.  The  anvil  is  retractable  and 
acts  as  a  support  for  the  staple  during  driving.  The  anvil  is 
locked  against  movement  during  forming,  and  movement  of 
the  former  1  05  acts  to  release  the  anvil  to  permit  it  to  move  out 
of  the  path  of  the  driver  106  during  driving  while  supporting 
the  staple.  (Figures  2  and  5.) 
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T h i s   i n v e n t i o n   r e l a t e s   to  s t i t o b e r s   and  p a r t i c u l a r l y   to  s u c h  

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

d o c u m e n t s .   S t i t c h e r s   t a k e   v a r i o u s   w e l l - k n o w n   f o r m s .   T h e r e   a r e  

t h o s e   ( c a l l e d   s t a p l e r s )   w h i c h   use   p r e - f o r m e d   s t a p l e s ,   t h o s e  

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

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

w i r e   wound  on  a  s p o o l   f rom  w h i c h   p i e c e s   a r e   cu t   and  f o r m e d   i n  

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

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

l i e s   a g a i n s t   one  f a c e   of  t h e   s e t   and  t h e   ends   of  t h e   s t a p l e   l e g s  

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

c l i n c h e s .   The  p r e s e n t   i n v e n t i o n   is  c o n c e r n e d   w i t h   s t i t c h e r s   o f  

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

f rom  w i r e   s t o c k   or  f rom  p r e - c u t   w i r e   l e n g t h s .  

When  f o r m i n g   a  s t a p l e   f rom  c u t   w i r e   i t   is   n e c e s s a r y   t h a t   t h a t  

p o r t i o n   w h i c h   i s   to  fo rm  t h e   c r o w n   of  t h e   s t a p l e   be  s u p p o r t e d .  

S u b s e q u e n t l y   t h i s   s u p p o r t   m u s t   be  r e t r a c t e d   to  p e r m i t   t h e  

f o r m e d   s t a p l e   to   be  d r i v e n .   I t   is   f u r t h e r   d e s i r a b l e   t h a t   t h e  

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

r e s i s t a n c e   of  t h e   s e t   may  c a u s e   t h e   s t a p l e   to  b u c k l e   and  b e  

i m p r o p e r l y   d r i v e n .   In  U . S .   P a t e n t   No.  3 8 7 6 1 2 9   t h e   c u t   w i r e   i s  

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



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

f o r m e d   s t a p l e .   The  s w i v e l   is   t h e n   a c t e d   upon  by  t h e   d r i v e r   t o  

r e l e a s e   t he   s t a p l e .   A  s e p a r a t e   s u p p o r t   m e m o   by  w h i c h ,   i n  

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

s u p p o r t e d   d u r i n g   d r i v i n g   i s   now  moved  i n t o   p o s i t i o n   b e n e a t h   t h e  

d r i v e r .   The  s u p p o r t   member   is  s p r i n g   l o a d e d   and  i s  

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

d r i v e r .  

In  U .S .   P a t e n t   Nos  3 7 5 1 9 6 1   and  3 9 1 7 1 4 5   t he   same  member  a b o u t  

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

d u r i n g   d r i v i n g .   As  d e s c r i b e d   and  shown  in  U .S .   P a t e n t   No .  

91 17145  t h i s   a r b o r   or  a n v i l   is   p i v o t a l l y   n o u n   and  the:  s t a r l a  

w i r e   is   f o r m e d   a b o u t   t he   a n v i l   by  a  g r o o v e d   f o r m e r   ( t h e   g r o o v e s  

f o r m i n g   s u p p o r t s   f o r   t he   l e g s   of  t he   s t a p l e ) .   The  a n v i l   is  h e l d  

in  p o s i t i o n   d u r i n g   s t a p l e   f o r m a t i o n   by  a  s t r o n g   s p r i n g   and  i s  

t h e n   p u s h e d   ou t   of  t he   way  a g a i n s t   t he   s p r i n g   by  t he   d r i v e r   a s  

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

the   s t a p l e   i s   s u p p o r t e d   by  t h e   a n v i l ,   t he   s t a p l e   c rown  b e i n g  

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

b e t w e e n   t h e   f o r m e r   and  t h e   a n v i l .   H o w e v e r ,   a l t h o u g h   such   a n  

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

d r i v i n g   u s i n g   t he   same  member   a b o u t   w h i c h   t he   s t a p l e   is   f o r m e d ,  

t he   f o r c e   a v a i l a b l e   to  d r i v e   t he   d r i v e r   mus t   a l s o   be  s u f f i c i e n t  

to  o v e r c o m e   t he   s t r o n g   r e s i s t a n c e   of  t he   a n v i l   n e c e s s i t a t e d   b y  

t h e   r e q u i r e m e n t   t h a t   t h e   a n v i l   r e s i s t   m o v e m e n t   d u r i n g   t h e  

f o r m i n g   s t e p .  



I t   is   an  o b j e c t   of  t h i s   i n v e n t i o n   to  p r o v i d e  a   s t i t c h e r   in  w h i c n  

r e f e l  

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

d r i v i n g .  

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

a n v i l ,   a  f o r m e r   f o r   f o r m i n g   a  l e n g t h   of  cu t   w i r e   a b o u t   t he   a n v i l  

i n t o   a  s t a p l e ,   and  a  d r i v e r   f o r   d r i v i n g   the   s t a p l e ,   s a i d   a n v i l  

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

d r i v i n g ,   w h e r e i n   t h e   a n v i l   is  l o c k e d   a g a i n s t   movemen t   d u r i n g  

f o r m i n g   and  m o v e m e n t   of  t h e   f o r m e r   a c t s   to  r e l a a s e   t he   a n v i l   t o  

p e r m i t   i t   to  move  ou t   of  t he   p a t h   of  the   d r i i v e r   d u r i n g   d r i v i n g  

w h i l e   s u p p o r t i n g   t he   s t a p l e .  

In  one  p r e f e r r e d   f o rm  of  t he   i n v e n t i o n   t h e   a n v i l   is   p i v o t a l l y  

m o u n t e d   and  s p r i n g - b i a s s e d   to  i t s   f o r m i n g   p o s i t i o n ,   b e i n g   h e l d  

a g a i n s t   m o v e m e n t   d u r i n g   f o r m i n g   by  a  l a t c h   wh ich   i s   a c t e d   u p o n  

to  r e l e a s e   t he   a n v i l   by  t h e   f o r m e r .   I n s t e a d   of  a  m e c h a n i c a l  

l o c k ,   a  g e o m e t r i c   l o c k   may  be  u t i l i s e d   f o r   t he   a n v i l .  

The  s t i t c h e r   may  be  i n c o r p o r a t e d   w i t h   a  s h e e t   s t i t c h e r / c o m p i l e r  

as  p a r t   of  a  f i n i s h e r   f o r   a  p h o t o c o p i e r   and  such   a  f i n i s h e r   may  

form  p a r t   of  t he   p h o t o c o p i e r   or  t a k e   t he   form  of  a  s e p a r a t e  

u n i t .  



In  o r d e r   t h a t   t h e   i n v e n t i o n   may  be  more  r e a d i l y   u n d e r s t o o d ,  

r e f e r e n c e   w i l l   uow  be  made  to  the   a c c a m p a n y i n g   d r a w i n g s   i n  

w h i c h : -  

F i g u r e   1  i s   a  s c h e m a t i c   s i d e   e l e v a t i o n   of  an  e x e m p l a r y   f o r m  

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

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

F i g u r e   2  is   a  s c h e m a t i c   v iew  i l l u s t r a t i n g   t he   p r i n c i p l e s   o f  

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

in  the   f i n i s h e r   of  F i g u r e   1 ,  

F i g u r e   3  i s   a  s c r a p   v iew  of  t he   s t i t c h e r   shown  in  F i g u r e   2 

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

m a j o r   p a r t s ,  

F i g u r e  4   i s   a  s c h e m a t i c   p e r s p e c t i v e   v i ew   of  t h e   c l i n c h e r  

s h o w i n g   t h e   d r i v e   t h e r e f o r ,  

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

a n v i l ,  

F i g u r e   6  i s   a  s i d e   e l e v a t i o n   of  a  s e c o n d   e m b o d i m e n t   o f  

s t i t c h e r   s u i t a b l e   f o r   use  in  t he   m a c h i n e   shown  in  F i g u r e   1 ,  

a n d  

F i g u r e   7  i s   a  s e c t i o n   t h r o u g h   t he   s t i t c h e r   head   of  F i g u r e   6 



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

d e t e l .  

R e f e r r i n g   to  F i g u r e   1  t h e r e   is  shown  an  a u t o m a t i c   x e r o g r a p h i c  

r e p r o d u c i n g   m a c h i n e   10  h a v i n g   a  f i n i s h e r   70  i n c o r p o r a t i n g   a  

s t i t c h e r   100  a c c o r d i n g   to  t h i s   i n v e n t i o n .   The  c o p y i n g  

m a c h i n e   10  is  c a p a b l e   of  p r o d u c i n g   d  

c o p i e s   in  s e t s   f rom  a  wide  v a r i e t y   of  o r i g i n a l s   w h i c h   may  b e  

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

a p p a r a t u s   12  d e s c r i b e d   in  U .S .   P a t e n t   No.  3 5 5 6 5 1 2 .   A l t h o u g h  

the   p r e s e n t   i n v e n t i o n   is  p a r t i c u l a r l y   w e l l   s u i t e s   f o r   use   i n  

a u t o m a t i c   x e r o g r a p h y ,   t he   a p p a r a t u s   g e n e r a l l y   d e s i g n a t e d   100 

is  e q u a l l y   w e l l   a d a p t e d   f o r   use  w i t h   any  number   of  d e v i c e s   i n  

w h i c h   c u t   s h e e t s   of  m a t e r i a l   a r e   d e l i v e r e d   or  c o m p i l e d   in  a  

s e t   or  s t a c k .  

The  p r o c e s s o r   10  i n c l u d e s   a  p h o t o s e n s i t i v e   drum  15  w h i c h   i s  

r o t a t e d   in  t h e   d i r e c t i o n   i n d i c a t e d   so  as  to  p a s s   s e q u e n t i a l l y  

t h r o u g h   a  s e r i e s   of  x e r o g r a p h i c   p r o c e s s i n g   s t a t i o n s :   a  

c h a r g i n g   s t a t i o n   A,  an  i m a g i n g  s t a t i o n   B,  a  d e v e l o p e r   s t a t i o n  

C,  a  t r a n s f e r   s t a t i o n   D  and  a  c l e a n i n g   s t a t i o n   E .  

A  d o c u m e n t   to  be  r e p r o d u c e d   is   t r a n s p o r t e d   by  d o c u m e n t  

h a n d l i n g   a p p a r a t u s   12  f rom  the   b o t t o m   of  a  s t a c k   to  a  p l a t e n  

18  and  s c a n n e d   by  means   of  a  mov ing   o p t i c a l   s c a n n i n g   s y t e m   t o  

p r o d u c e   a  f l o w i n g   l i g h t   image  on  t he   drum  a t  B .   Cut  s h e e t s   o f  

p a p e r   a r e   moved  i n t o   t he   t r a n s f e r   s t a t i o n   D  f rom  s h e e t  

r e g i s t e r i n g   a p p a r a t u s   34  in  s y n c h r o n o u s   r e l a t i o n   w i t h   t h e  



image   on.  the   drum  s u r f a c e .   The  copy  h e c t   is  s t r i p p e d   f r o m  

t h e   drum  d i r e a t e d   t o  a   f u i n g  

l e a v i n g   the   f u s e r ,   t he   f i x e d   copy  s h e e t   i s   p a s s e d   t h r o u g h   a  

c u r v i l i n e a r   s h e e t   g u i d e   s y s t e m ,   g e n e r a l l y   r e f e r r e d   to  as  4 9 ,  

i n c o r p o r a t i n g   a d v a n c i n g   r o l l s   50  and  51.  The  a d v a n c i n g   r o l l s  

f o r w a r d   the   s h e e t   t h r o u g h   a  l i n e a r   s h e e t   g u i d e   s y s t e m   52  a n d  

to  a  s e c o n d   p a i r   of  a d v a n c i n g   r o l l e r s   53  and  54.  At  t h i s  

p o i n t ,   d e p e n d i n g   on  w h e t h e r   s i m p l e x   or  d u p l e x   c o p i e s   a r e  

d e s i r e d ,   t he   s i m p l e x   copy  s h e e t   i s   e i t h e r   f o r w a r d e d   d i r e c t l y  

to  t h e   f i n i s h e r   70  v i a   p i n c h   r o l l s   61,  62  or  i n t o   u p p e r   s u p p l y  

t r a y   55  by  means   of  a  m o v a b l e   s h e e t   g u i d e   56  b e f o r e   t h e  

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

g u i d e   56.  and  a s s o c i a t e d   a d v a n c i n g   r e l l s   a r e ,  

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

s h e e t s   i n t o   t he   d e s i r e d   p a t h .  

The  f i n i s h e r   70  c o m p r i s e s   a  t r a y   71  h a v i n g   a  b a s e   or  s u p p o r t  

s u r f a c e   72  i n c l i n e d   d o w n w a r d l y   in  t h e   d i r e c t i o n   of  s h e e t  

t r a v e l   t o w a r d s   a  r e g i s t r a t i o n   c o r n e r   d e f i n e d   by  r e g i s t r a t i o n  

f e n c e s   74,   75  e x t e n d i n g   a l o n g   t h e   l o w e r   edge   and  one  s i d e   o f  

t h e   t r a y .   Above  t h e   u p p e r   end  of  t h e   s u p p o r t   s u r f a c e   i s  

a r r a n g e d   a  p a i r   of  c o a c t i n g   s h e e t   f e e d   r o l l s   64,  65  a r r a n g e d  

to  r e c e i v e   s h e e t s   f ed   a l o n g   p a t h   63  by  p i n c h   r o l l s   61,  6 2 .  

From  t h e   f e e d   r o l l s   64,  65,  a  s h e e t   is   d i r e c t e d   by  g u i d e   t h r o a t  

78  t o w a r d s   t he   t r a y   71.   A  c o r n e r   r e g i s t r a t i o n   d e v i c e   79  s u c h  

as  a  p a d d l e   w h e e l   l i k e   t h a t   d e s c r i b e d   in  U .S .   P a t e n t   N o .  

3 6 6 9 4 4 7   i s   a r r a n g e d   o v e r   t h e   s u r f a c e   72  to  u r g e   t h e ' s h e e t s   S 



i n t o   the   r e g i s t r a t i o n   c o r n e r   to  p e t i t i o n   the t ,   fu r   r e c e i v i n g  

S t l t c h   from  the   a p p a r a t u s   100.  T h e  

r o t a t a b l e   a b o u t   an  a x i s   74a  so  t h a t   i t   may  be  r e t r a c t e d   f o r  

e j e c t i o n   of  bound   s e t s   SS  i n t o   a  c o l l e c t i o n   t r a y   69.  Any  

s u i t a b l e   e j e c t i o n   m e c h a n i s m ,   such   as  d r i v e   r o l l e r s ,   may  b e  

e m p l o y e d .  

R e f e r r i n g   now  to  f i g u r e s  2   a n d  j   of  the   d r a w i h g s ,   the   s t i t e n e r  

100  c o m p r i s e s   a  s t i t c h e r   head   101,  a  r e e l   102  ( F i g u r e   1 ) f r o m  

w h i c h   w i r e   W  is   s u p p l i e d   v i a   a  d a n c e r   ( n o t   shown)   to  t h e  h e a d  

101  and  an  a c t i v e   c l i n c h e r   201 .   The  head   101  i n c l u d e s   a  w i r e  

a d v a n c i n g   and  c u t t i n g   m e c h a n i s m   g e n e r a l l y   i n d  h a t e d   at  103  f o r  

p r e s e n t i n g   l e n g t h s   of  cu t   w i r e   to  the  s t t e h  

104  f o r   s u p p o r t i n g   t he   w i r e ,   a  f o r m e r   105  i n c l u d i n g   t w o  

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

f o r m i n g   the   w i r e   i n t o   a  g e n e r a l l y   U - s h a p e   a b o u t   t he   a n v i l   a n d  

a  d r i v e r   106  f o r   d r i v i n g   t he   f o r m e d   s t a p l e   t h r o u g h   the   s e t   S S .  

The  c l i n c h e r   201  c o m p r i s e s   a  c l i n c h e r   h o u s i n g   202  h a v i n g   a  

c l a m p i n g   s u r f a c e   203  by  wh ich   a  s e t   SS  may  be  c l a m p e d   a g a i n s t  

t h e   u n d e r s i d e   of  t h e   s t i t c h e r   head   101  and  c o n t a i n i n g   c l i n c h  

e a r s   204  a r r a n g e d   to  r e c e i v e   and  a c t   upon  s t a p l e   l e g s   d r i v e n  

t h r o u g h   t he   s e t   and  i n t o   the   h o u s i n g   t h r o u g h   a  s l o t   in  t h e  

s u r f a c e   2 0 3 .  

In  F i g u r e   2,  t h e   c l i n c h e r   201  is   shown  in  i t s   o p e r a t i v e  

p o s i t i o n   w i t h   a  s e t   SS  p o s i t i o n e d   a g a i n s t   t he   head   101  w h i c h  

is  f i x e d   in  p o s i t i o n   a b o v e   t he   c o m p i l e r   t r a y .   I t   w i l l   b e  

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



c l i n c h e r '   is  l o w e r e d   so  t h a t  t h e   c l a m p i n g  s u r i a c e   203  is  b e i s w  

o p e r a t i o n   the   c l i n c h e r   201  is   r a i s e d   to  l i f t   t he   s e t   SS 

a g a i n s t   t h e   u n d e r s i d e   of  t h e   head   101  and  c l amp   i t   i n  

p o s i t i o n .   V a r i a t i o n s   in  s e t   t h i c k n e s s   a r e   a c c o m m o d a t e d   b y  

t h e   d r i v e   m e c h a n i s m   210  by  w h i c h   t he   c l i n c h e r   h o u s i n g   i s  

r a i s e d   to  l i f t   t he   s e t   a g a i n s t   the   u n d e r s i d e   of  the   s t i t c h e r  

h e a d   and  c l a m p   i t   i n t o   p o s i t i o n   to  r e c e i v e   a  s t i t c h .   T h i s  

m e c h a n i s m   c o m p r i s e s   a  f o r c e   a p p l y i n g   r i n g   205  w h i c h   l i f t s   t h e  

h o u s i n g   v i a   a  c o m p r e s s i o n   s p r i n g   206,   b e i n g   moved  t h r o u g h   a  

f i x e d   d i s t a n c e   by  a  l e v e r   207  ( s e e   F i g u r e   4 ) .   The  s p r i n g   2 0 6  

is   p o s i t i o n e d   b e t w e e n   the   f o r c e   a p p l y i n g   r i n g   205  and  a  

s h o u l d e r   208  and  t h e   l e v e r   207  w h i c h   is   a r r a n g e d   to  p i v o t  

a b o u t   a x i s   2 0 9  i s   a c t u a t e d   by  a  cam  ( n o t   s h o w n )   w h i c h   a c t s   o n  

i t s   f r e e   end  2 0 7 a .   As  shown  in  F i g u r e   4  t h e   o t h e r   end  of  t h e  

l e v e r   i s   b i f u r c a t e d   to  f o rm  a  yoke   207b  w h i c h   is  p i v o t a l l y  

c o n n e c t e d   to  t h e   f o r c e   r i n g   205 .   The  c l i n c h e r   h o u s i n g   202  i s  

s u p p o r t e d   and  g u i d e d   by  a  p a i r   of  a rms   211  p i v o t a l l y  

c o n n e c t e d   b e t w e e n   t h e   h o u s i n g   and  t h e   f r a m e   of  t h e   s t i t c h e r .  

The  m e c h a n i s m   210  in  a d d i t i o n   to  a c c o m m o d a t i n g   v a r y i n g   s e t  

t h i c k n e s s e s ,   v a r i e s   t h e   c l a m p i n g   p r e s s u r e   a p p l i e d   to  the   s e t  

as  a  f u n c t i o n   of  s e t   t h i c k n e s s .   T h u s ,   t h e   t h i n n e r   t he   s e t   t h e  

l e s s   t h e   c o m p r e s s i o n   of  s p r i n g   206  and  t h e   l e s s   t he   c l a m p i n g  

f o r c e   a p p l i e d .   The  c l i n c h e r   e a r s   204  a r e   p o s i t i o n e d   in  f i x e d  

r e l a t i o n   to  t he   h o u s i n g   202  so  t h a t   t h e y   a r e   a l w a y s   p r e s e n t e d  

to  t h e   s e t   in  t he   same  r e l a t i o n   r e g a r d l e s s   of  t he   s e t  

t h i c k n e s s .  



The  w i r e   a d v a n c i n g   "ind  c u t t i n g   m e c h i n s m   103  c o m p r i s e s  

m o v a b l e   w i r e   a d v a n e i n g   and  c u t t e r   h l o l k s   120.  121  and  an  

i n h i b i t o r   member   124  p o s i t i c n e j   by  the   c l i n c h e r   201  i n  

d e p e n d e n c e  o n  t h e   t h i c k n e s s   of  the   s e t   of  s h e e t s   SS.  T h e  

b l o c k s   120,  121  i n c l u d e   w i r e   d i o d e s   1 2 2 ,  1 2 3   wh ich   g r i p   t h e  

w i r e   o n l y   a g a i n s t   m o v e m e n t   r e l a t i v e   to  t he   r e s p e c t i v e   b l o c k  

in  t he   d i r e c t i o n   o p p o s i t e   the   w i r e   a d v a n c i n g   d i r e c t i o n .  

T h u s ,   the   d i e d e s   a r i p   t he   wies   when  t h e  bl  t o  

t he   l e f t   but   a l l o w   each   b l o c k   to  be  moved  to  t h e   r i g h t   a l o n g  

t he   w i r e   w h i l e   t he   o t h e r   b l o c k   h o l d s   t he   w i r e .   At  t he   s t a r t  

of  a  w i r e   f e e d   c y c l e ,   t h e   b l o c k s   120  and  121  a r e   p o s i t i o n e d   a s  

shown  in  d o t t e d   l i n e s  i n   F i g u r e   1.  To  f e e d   the  w i r e   W,  t h e  

a d v a n c i n g  b l o c k   120  is  moved  to  the   l e f t .   i t s   d i c e d   1 2 2  

g r i p p i n g   the   w i r e ,   to  a d v a n c e   the   w i r e   p a s t   the   r e s t   o r  

s t a r t - o f - c y c l e   p o s i t i o n   of  t he   c u t t e r   125  by  a  d i s t a n c e   m a d e  

up  of  a  c o n s t a n t   ( c r o w n   l e n g t h   p l u s   t w i c e   c l i n c h   l e n g t h )   p l u s  

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

r e s t   p o s i t i o n   by  a  d i s t a n c e   e q u a l   to  t he   s e t   t h i c k n e s s .  

T h e s e   m o v e m e n t s   and  t h u s   t he   l e n g t h   of  w i r e   W  p r e s e n t e d   t o  

t h e   s t i t c h e r   h e a d   101  f o r   s e v e r i n g   by  t he   c u t t e r   125  a r e  

d e t e r m i n e d   by  t h e   i n h i b i t o r   member  124  w h i c h   l i m i t s   t h e  

m o v e m e n t   of  t he   b l o c k s   120,  121,  a c c o r d i n g   to  t he   t h i c k n e s s  

of  t h e   s e t .   The  b l o c k s   120,  121  a r e   shown  in  f u l l   l i n e s   i n  

t h e i r   f i n a l   p o s i t i o n s   at   the   end  of  a  w i r e   a d v a n c i n g  

m o v e m e n t .   As  t he   m e c h a n i s m   r e c y c l e s   to   i t s   s t a r t   p o s i t i o n  

( w h i c h   t a k e s   p l a c e   a t   t he   end  of  t he   c o m p l e t e   s t i t c h i n g  

c y c l e )   t he   c u t t e r   b l o c k   121  r e t u r n s   to  i t s   r e s t   p o s i t i o n  

p u l l i n g   the   w i r e   w i t h   i t  -   so  t h a t   t h e   w i r e   end  is  a l w a y s   i n  



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

a d v a n a i n g   b l o c k   120  t r a v e r s e s   baak   a l o n s   t he   m o d e  t o   b s  

p o s i t i o n .   The  m e c h a n i s m   103  i s   more  f u l l y   d e s c r i b e d   a n d  

i l l u s t r a t e d   in  ou r   c o p e n d i n g   U.K.  A p p l i c a t i o n   Nos.  5 0 3 2 8 / 7 8  

( o u r   c a s e   R / 0 0 1 7 8 )   and  5 0 3 2 5 / 7 8 - ( o u r   c a s e   R / 0 1 4 7 8 )   f i l e d   o n  

29  D e c e m b e r   1 9 7 8 .  

W h i l e   t he   i n h i b i t o r   member   124  may  be  d i r e c t l y   c o n n e c t e d   t o  

t h e   c l i n c h e r   h o u s i n g   202  as  s c h e m a t i c a l l y   r e p r e s e n t e d   i n  

F i g u r e   2,  o t h e r   a r r a n g e m e n t s   a r e   p o s s i b l e .   Thus  in  a  s e c o n d  

e m b o d i m e n t   as  shown  in  F i g u r e   6,  t h e   i n h i b i t o r   member  124  i s  

c a r r i e d   on  an  arm  143  p i v o t e d   to  t h e   s t i t c h e r   head   a t   144  a n d  

i s   p o s i t i o n e d   by  m e a n s   of  an  a c t u a t o r   145  m o u n t e d   on  one  o f  

t h e   c l i n c h e r   h o u s i n g   g u i d e   a rms  211 .   As  shown  t h e   a c t u a t o r  

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

c o m p r i s e s   a  b o l t   146  t h r e a d e d   t h r o u g h   a  b r a c k e t   147  a n d  

l o c k e d   i n t o   p o s i t i o n   by  a  n u t   148.   W h i l e   t h e   c l i n c h e r   i s  

r e t r a c t e d ,   t h e   i n h i b i t o r   i s   s u p p o r t e d   by  a  l i m i t   s t o p   1 4 9 .  

The  e m b o d i m e n t   of  F i g u r e   6  a l s o   i n c l u d e s   a  m o d i f i e d   d r i v e   f o r  

t h e   f o r c e   r i n g   205  in  w h i c h   as  a  s p a c e - s a v i n g   m e a s u r e ,   t h e  

l e v e r   207  c a r r i e s   a  cam  f o l l o w e r   270  i n t e r m e d i a t e   t h e   f o r c e  

r i n g   205  and  p i v o t   a x i s   209  w h i c h   is   c o n t r o l l e d   by  a  f a c e   c a m  

219  t h e   c e n t r e - l i n e   of  t h e   g u i d e w a y   of  w h i c h   i s   shown  by  t h e  

d a s h - d o t   l i n e   2 1 9 a .   The  cam  270  is   m o u n t e d   on  a  cam  s h a f t  

2 1 8 .  

The  l e n g t h   of  w i r e   p r e s e n t e d   to  t h e   s t i t c h e r   head   101  by  t h e  



m e c h a n i s m   103  is  c u t ,   f o r m e d   and  d r i v e n   in  t r e   f o l l o w i n g  

m a n n e r . W h i l e   the   a n v i l   104,  which   in  p i v o t a l l y   m o n t e d   a t   107  

a n d   to  i t s   s o e r t - o r - e y e r e   p o s i t i o n   by  a  s p r i n g   103  a s  

shown  in  F i g u r e   2,  i s   h e l d   a g a i n s t   m o v e n t ,   the  d r i v e r   106  

is   moved  d o w n w a r d l y   a g a i n s t   t he   w i r e   to  c l amp   i t   in  p o s i t i o n  

on  t h e   a n v i l .   The  f o r m e r   e l e m e n t s   105  t h e n   s t a r t   m o v i n g  

d o w n w a r d l y .   I n i t i a l   m o v e m e n t   of  t he   f o r m e r   o p e r a t e s   t h e  

c u t t e r   125  t h r o u t h   a c t u a t o r   103  to  t he   r e q i r e d   w i r e  

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

t he   a n v i l   104  i n t o   a  g e n e r a l l y   U - s h a p e .   In  o r d e r   to  a c c o m m o d a t e  

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

110  a l o n g   t h e i r   i n n e r   f a c e s .   At  t he   end  of  t he   f o r m i n g  

o p e r a t i o n   t he   f o r m e r   i s   in  i t s   l e w e r   l i m i t   p o s i t i o n   w i t h   t h e  

l o w e r   ends   of  t h e   f o r m e r   e l e m e n t s   105  b e l o w   t he   u n d e r s i d e  

of  t h e   a n v i l   104  and  a d j a c e n t   t he   s e t .   The  d r i v e r   106  i s  

now  d r i v e n   d o w n w a r d l y ,   p i v o t i n g   the   a n v i l   a b o u t   i t s   a x i s   1 0 7 ,  

to  d r i v e   t h e   f o r m e d   s t a p l e .   As  s e e n   in  F i g u r e   3,  t h e   a n v i l  

i n c l u d e s   a  s l o p i n g   s u r f a c e   104a .   D u r i n g   t he   d r i v i n g   o p e r a t i o n  

t h e   a n v i l   s u r f a c e   104a  f o r m s   a  s u p p o r t   f o r   t he   c rown  of  t h e  

s t a p l e .   S i m i l a r l y   t h e   f o r m e r   e l e m e n t s   s e r v e   to  s u p p o r t   t h e  

l e g s   of  t he   s t a p l e   in  t h e   g r o o v e s   110  d u r i n g   t he   d r i v i n g  

m o v e m e n t .  

I t   w i l l   be  r e a l i s e d   f rom  t h e   f o r e g o i n g   t h a t   t h e   a n v i l   m u s t  

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

b u t   be  p u s h e d   ou t   of  t h e   way  d u r i n g   t he   d r i v i n g   s t a g e .   T h i s  

may  be  a c h i e v e d   by  u s i n g   a  s p r i n g   108  w h i c h   i s   s t r o n g   e n o u g h  

to  h o l d   t he   a n v i l   s t a t i o n a r y   d u r i n g   c u t t i n g   and  f o r m i n g .  



H o w e v e r ,   t h i s   r e q u i r e s   t h a t   t he   f o r c e   a v a i l a b l e   to  d r i v e   t h e  

of  t h e   s p r i n g .   I t   is  p r e f e r r e d   t h e r e f o r e   t h a t   as  d e s c r i b e d  

w i t h   p a r t i c u l a r   r e f e r e n c e   to  F i g u r e s   5  and  7,  t h e   a n v i l   b e  

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

and  r e l e a s e d   by  t h e   f o r m e r   105  a t   the   end  of  i t s   t r a v e l   w h e r e b y  

o n l y   a  r e l a t i v e l y   l i g h t   s p r i n g   108  is  r e q u i r e d   w h i c h   i s  

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

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

t h e   d r i v i n g   s t a g e .  

As  shown  in  F i g u r e   5  t h i s   is  a c h i e v e d   by  means   of  a  r o t a t a b l e   l a t c h  

s h a f t   150  m o u n t e d   b e h i n d   t he   a r v i l   104  w h i c h   has   f i x e d   to  i t  a  

l e v e r   151  a c t u a t e d   by  t he   f o r m e r   105  a t   t h e   end  of  i t s   f o r m i n g  

m o v e m e n t .   The  s h a f t   150  has   a  r e l i e v e d   or  D - s e c t i o n   p o r t i o n   1 5 2  

o p p o s i t e   t h e   r e a r   f a c e   153  of  t he   a n v i l   and  in  t h e   p o s i t i o n   s h o w n  

in  F i g u r e   5  t h e   p e r i p h e r a l   s u r f a c e   of  t he   s h a f t   e n g a g e s   the   a n v i l  

and  l o c k s   i t   a g a i n s t   m o v e m e n t .   D e p r e s s i o n   of  t h e   l e v e r   151  by  t h e  

f o r m e r   105  r o t a t e s   t he   s h a f t   150  to  u n l o c k   t h e   a n v i l   and  a l l o w   i t  

to  r o t a t e   a b o u t   i t s   a x i s   107.  D u r i n g   r e c y c l i n g   of  t he   s t i t c h e r ,  

t h e   s p r i n g   108  r e t u r n s   t he   a n v i l   to  i t s   s t a r t - o f - c y c l e   p o s i t i o n  

and  a  s p r i n g   154  a c t i n g   on  t h e   l e v e r   151  r e t u r n s   t he   s h a f t   150  t o  

i t s   a n v i l   l o c k i n g   p o s t i o n .  

As  d e s c r i b e d   a b o v e ,   t he   s t i t c h e r   has   a  two  s t a g e   d r i v e r   a c t i o n   i n  

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

t h e   w i r e   W  a g a i n s t   t h e   a n v i l   104  d u r i n g   c u t t i n g   and  f o r m i n g   and  a  



s c o n d   s tu red   o f  

the   f o r m e d   s t a p l e .   A  m e c h a n i s m  s u i a b l e   f o r   t h i s   o p e r a t i o n   b a s e d  

on  p i v o t e d   m o t e n  

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

l e v e r   t r a v e l   is   d e s c r i b e d   in  our   c o p e n d i n g   U.K.  A p p l i c a t i o n   No .  

5 0 3 2 4 / 7 8   ( o u r   c a s e   R / 0 8 0 7 7 )   f i l e d   on  29  D e c e m b e r   1 9 7 8 .  

The  e n d s   of  t he   s t a p l e   l e g s   a r e  t u r e d   .  

a g a i n s t   u n d e r s i d e   t he   set by the  c l i n c h e r   e a r s  a g a i n s t   t h e   u n d e r s i d e   of  t he   s e t  b y   t h e  c l i n c h e r   e a r s   2 0 4 .  

The  c l i n c h e r   201  is   o p e r a t e d   as  d e s c r i b e d   more   f u l l y   in  o u r  

c o p e n d i n g   U.K.  A p p l i c a t i o n   No.  5 0 3 2 7 / 7 8   ( o u r   c a s e   R / 0 7 8 7 7 )  

f i l e d   29  D e c e m b e r   1978 so  t h a t   t he   s t a p l e   l e g s   h a v i n g   p a s s e d  

t h r o u g h   t h e   s e t   move  t h r o u g h   a i r   and  m e e t   no  f u r t h e r  

r e s i s t a n c e   d u r i n g   d r i v e r   t r a v e l .   T h i s   i s   a c h i e v e d   by  

a r r a n g i n g   t h e   c l i n c h e r   e a r s   ou t   of  t he   p a t h s   of  t h e   s t a p l e  

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

w h o l l y   w i t h i n   t he   c l i n c h   e a r s   by  p r o f i l i n g   t h e   e a r s   w i t h   a  

g r o o v e   w ide   e n o u g h   to  a c c o m m o d a t e   t he   maximum  l e g   n a n d e r  

a n t i c i p a t e d .   The  d r i v e   to  t he   c l i n c h e r   e a r s   may  be  by  a  

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

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

f u l l y   d e s c r i b e d   in  o u r   c o p e n d i n g   U.K.  A p p l i c a t i o n   No.  5 0 3 2 3 / 7 8  

( o u r   c a s e   R / 0 8 1 7 7 )   f i l e d   on  29  D e c e m b e r   1978,  t h e   c l i n c h   e a r s  

b e i n g   h e l d   l a t c h e d   in  t h e   p o s i t i o n   shown  in  F i g u r e   2  p r i o r   t o  

t h e   o p e r a t i o n   t h e r e o f ,   or  by  a  cam  d r i v e   250  as  i l l u s t r a t e d  

in  F i g u r e   6  w h e r e   t h e   c l i n c h e r   rod  213  is   d r i v e n   by  an  edge   o r  

ramp  cam  250  m o u n t e d   on  t he   same  d r i v e   s h a f t   218  a s ,   a n d  

a l o n g s i d e ,   t h e   cam  219  w h i c h   d r i v e s   t he   f o r c e - r i n g   l e v e r   2 0 7 .  



The  d r i v e   to  the   c l i e h e r   rod  from  the  c a n  2   0  

a  r o l l e r   f o l l o w e r "   251  m o u n t e d  o n   one  end  of  a  2 5 ?  

p i v o t e d   to  a  t r a k e t   253  d e p e n d i n g   o u t w a r d l y   f rom  t h e  

c l i n c h e r   h o u s i n g   202.   The  o t h e r   end  of  the   c r a n y   arm  c a r r i e s  

a  s t o p   254  w h i c h   e n g a g e s   t h e   b o t t o m   end  of  the   c l i n c h e r   r o d  

213 .   As  shown ,   the   s t o p   254  is  a d j u s t a b l e   to  p e r m i t   s e t t i n g  

of  t he   c l i n c n a :   e a r   m o v e m e n t .   The  c l i n c h e r   e a r s   204  a r e  

b i a s t e d   to  t h e r   o p e n ,   r e t r a s t e d   p s i t i   by  a  s p i n g  

s c h e m a t i c a l l y   r e p r e s e n t e d   a t   255 .   The  s h a f t   218  i s  

d r i v e n   in  s y n c h r o n i s m   w i t h   t he   h e a d   101  d r i v e   and  the   cam  2 5 0  

is   d i s p o s e d   so  t h a t   the   c l i n c h e r   rod   is  d r i v e n   o n l y   a f t e r   t h e  

f o r m e d   s t a p l e   has   been   c o m p l e t e l y   d r i v e n   t h r o u g h   t h e  s e t .   I t  

w i l l   be  n o t e d   t h a t   by  u s i n g   a  d r i v e   a r r a n g e m  

the   f a c e   cam  250,   v a r i a t i o n s   in  s e t   t h i c k n e s s   a r e  

a c c o m m o d a t e d   w i t h o u t   a f f e c t i n g   t h e   t i m i n g   ( e x c e p t   to  a n  

i n s i g n i f i c a n t   d e g r e e   c a u s e d   by  s l i g h t   v a r i a t i o n s   in  t h e  

p o s i t i o n   of  t he   cam  f o l l o w e r   251  to  cam  250)   of  t he   c l i n c h e r  

e a r   m o v e m e n t   r e l a t i v e   to  t h a t   of  t h e   d r i v e r .  

In  F i g u r e   5,  t h e r e   i s   d e s c r i b e d   a  way  of  m e c h a n i c a l l y   l o c k i n g  

t h e   a n v i l   104  in  p o s i t i o n   d u r i n g   c u t t i n g   and  f o r m i n g   s t e p s ,  

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

t r a v e l   so  as  to  s w i n g   away  d u r i n g   t h e   d r i v i n g   s t e p .   F i g u r e s   6 

and  7  show  an  a l t e r n a t i v e   e m b o d i m e n t   in  wh ich   i n s t e a d   o f  

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

f o r m i n g   s t e p s ,   t he   a n v i l   i s   g e o m e t r i c a l l y   l o c k e d   in  p o s i t i o n .  

As  b e s t   shown  in  F i g u r e   7,  t h e   g e o m e t r i c   l o c k   is  s i m p l y  

a c h i e v e d   by  a r r a n g i n g   t h a t   t h e   d r i v e r   p r e s s   t he   w i r e   a g a i n s t  



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

a x i s   107  of  t he   a n v i l   and  the   l i n e   a l o n g   wh ich   the   w i r e   l l e  

on  t he   a n v i l .   The  a n v i l   p i v o t   107  is  shown  above   t h e  a n v i l  

s u r f a c e   and  the   a n v i l   and  i t s   i n t e g r e l   s u p p o r t   arm  fo rm  a  

g e n e r a l l y   U - s h a p e d   member   114.  The  member  114  is  p i v o t a l l y  

s u p p o r t e d   by  an  a x l e   171  and  the   s p r i n g   108  t a k e s   the   form  o f  

a  b u n d l e   of  l e a f   s p r i n g s   s e c u r e d   b e t w e e n   a  f l a n g e   172  o n  

member   114  and  the   a x l e   171,  b e i n g   a n c n o r e d   to  f l a n g e   1 7 2 .  

The  s p r i n g s   a c t   on  t he   top  of  the   d r i v e r   w i t h   the   d e s i r a t l e  

r e s u l t   t h a t   s i n c e ,   as  t he   a n v i l   p i v o t s ,   the   d r i v e r  

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

e x e r t e d   by  the   s p r i n g   b u n d l e   108.  The  a n v i l   l i m i t   p o s i t i o n  

b e n e a t h   the   d r i v e r   106  is   d e f i r n e d   by  a  s t o p   174  f o r m e .  a  

l i p   p r e s s e d   ou t   of  t he   s e t   s u p p o r t   s u r f a c e   101a  of  t h e  

s t i t c h e r   h e a d .   The  member   114  c a r r i e s   a  c u r v e d   a c t u a t o r  

s u r f a c e   170  w h i c h   is  a c t e d   upon  by  the   p r o j e c t i o n   190  on  t h e  

f o r m e r   105  to  b r e a k   t h e   g e o m e t r i c   l o c k   and  u n l a t c h   t h e   a n v i l  

to  p o s i t i o n   the   w i r e   on  a n v i l   s u r f a c e   104a  w h i c h   is  so  s h a p e d  

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

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

s p r i n g   108,  t h e   a n v i l   s u p p o r t i n g   t he   crown  of  t he   s t a p l e  

d u r i n g   t h i s   o p e r a t i o n .   The  a c t u a t o r   s u r f a c e   170  i s  

a d j u s t a b l e   by  an  a d j u s t e r   1 7 6 .  

W h i l s t   s p e c i f i c   e m b o d i m e n t s   of  t he   i n v e n t i o n   have   b e e n  

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

m o d i f i c a t i o n s   may  be  made  to  the   s p e c i f i c   d e t a i l s   r e f e r r e d   t o  

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



d e f i n e d   in  t he   a p e n e d   c l a i m s .   T h u s ,   the   p r i n a i p l e s   of  t h i s  

s t i t c h e r  m a y   e q u a l l y   be  a p p l i e d   to  a  c a d d i e   s t i t c h e r .  

F u r t h e r ,   w h i l e   in  t h e   a p p a r a t u s   d e s c r i b e d   a b o v e   t he   s t i t c h e r  

is  f i x e d   in  p o s i t i o n ,   i t   may  be  m o v a b l e   fo r   v a r y i n g   t h e  

p o s i t i o n   of  t he   s t i t c h   or  f o r   i n s e r t i n g   more  t h a n   one  s t i t e r .  

in  a  s e t .   A l s o ,   two  or  more  s t i t c h e r s   a c c o r d i n g   to  t h e  

i n v e n t i o n ,   w h i c h  m a y   t h e m s e l v e s   be  m o v a b l e ,   may  be  o p e r a t e d   i n  

t a n d e m ,   in  w h i c h   c a s e   v a r i o u s   of  t he   d r i v e   e l e m e n t s   may  b e  

common  to  a v o i d   d u p l i c a t i o n .  

I t   w i l l   a l s o   be  u n d e r s t o o d   t h a t  w h i l e   in  t h e   e m b o d i n a t s  

d e s c r i b e d ,   t he   s t i t c h e r   h e a d   is   f i x e d ,   t he   c l i n c h e r   c o u l d   b e  

f i x e d   and  t h e   c l a m p i n g   means   be  f o r m e d   by  t h e   s h e e t   r e c e i v i n g  

s u r f a c e   of  t h e   head   i t s e l f .  

I t   w i l l   f u r t h e r   be  u n d e r s t o o d   t h a t   a l t h o u g h   t he   e m b o d i m e n t s   o f  

s t i t c h e r   d e s c r i b e d   and  i l l u s t r a t e d   show  t h e   s t i t c h e r   h e a d  

a b o v e   t h e   c l i n c h e r ,   t h e   s t i t c h e r   may  be  a r r a n g e d   in  a n y  

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

a r r a n g e d   o v e r   t he   s t i t c h e r   h e a d .  

For   c l a r i t y ,   i t   is   to  be  n o t e d   t h a t   t h e   t e r m   s t a p l e   is  u s e d  

h e r e i n   to  mean  e i t h e r   a  w i r e - f a s t e n e r   w h i c h   is   p r e - f o r m e d  

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

t h e   m a c h i n e .  



The  ends   of  the   s t a p l e   o f   t i t c h   l e g s   may  be  by  a n  

e n d s   as  d e s c r i b e d  a b o v e   or  by  a  p a s s i v e   c l i n c h e r   h a v i n g   f i x e d  

g u i d e   s u r f a c e s .   The  a d v a n t a g e   of  an  a c t i v e   c l i n c h e r   is  t h a t  

t he   l e g s   a r e   w iped   f l a t   a g a i n s t   t he   s e t .  

W h i l e   in  t h e   e m b o d i m e n t   of  F i g u r e s   6  and  7,  t he   a n y i l   p i v t  

a x i s   is  i d e a l l y   a l o n g   the   f o r c e   p l a n e   of  t he   d r i v e r ,   in  o r d e r  

to  a c c o m m o d a t e   t o l e r a n c e   v a r i a t i o n s   i t   may  be  a r r a n g e d  

s l i g h t l y   to  t he   r i g h t   as  s e e n   in  F i g u r e s   6  and  7  of  t h i s   p l a n e .  



1.  A  s t i t c h e r   i n e l u d i n g   an  a n y i l  

f o r m i n g  a   l e n g t n   of'  cu t   w i r e   a b o u t   the  a a v i l   142  i n t o  a  

s t a p l e ,   and  a  d r i v e r   ( 1 0 6 )   f o r   d r i v i n g   the   s t a p i e ,   s a i d  

a n v i l   ( 1 0 4 )   b e i n g   r e t r a c t a b l e   a n   a c t i n g   au  a  s u p p o r t   f o r  

t h e   s t a p l e   d u r i n g   d r i v i n g ,   c h a r a c t e r i z e d   in  t h a t   the   a n v i l  

( 1 0 4 )   is  l o c k e d   a g a i n s t   m o v e m e n t   d u r i n g   f o r m i n g ,   a n d  

m o v e m e n t   of  t he   f o r m e r   ( 1 0 5 )   a c t s   to  r e l e a s e   t he   a n v i l   ( 1 0 4 )  

to  p e r m i t   i t   to  move  ou t   of  t he   p a t h   of  t he   d r i v e r   ( 1 0 6 )  

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

2.  A  s t i t c h e r   a c c o r d i n g   to  C l a i m   1  in  w h i c h   t he   a n v i l   i s  

p i v o t a l l y   m o u n t e d   and  s p r i n g - b i a s s e d   to  i t s   f o r m i n g  

p o s i t i o n .  

3.  A  s t i t c h e r   a c c o r d i n g   to  C l a i m   1  or   2  in  w h i c h   the   a n v i l  

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

a c t e d   upon  to  r e l e a s e   t he   a n v i l   by  t h e   f o r m e r .  

4.  A  s t i t c h e r   a c c o r d i n g   to  C l a i m   3  in  w h i c h   t he   l a t c h   i s  

s p r i n g - b i a s s e d   to  i t s   l a t c h i n g   p o s i t i o n   so  t h a t   as  t he   a n v i l  

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

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

5.  A  s t i t c h e r   a c c o r d i n g   to  C l a i m   1  in  w h i c h   the   a n v i l   i s  

h e l d   a g a i n s t   m o v e m e n t   d u r i n g   f o r m i n g   by  a  g e o m e t r i c   l o c k .  

6.  A  s t i t c h e r   a c c o r d i n g   to  C l a i m   5  in  w h i c h   t h e   a n v i l   h a s  

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

an  a x i s   s p a c e d   f rom  t he   a n v i l   in  t h e   p l a n e   of  t he   f o r c e  

a p p l i e d   to  t h e   a n v i l   by  t he   d r i v e r   d u r i n g   f o r m i n g .  

7.  A  s t i t c h e r   a c c o r d i n g   to  C l a i m   6  in  w h i c h   t he   a n v i l   i s  

s p r i n g - b i a s s e d   to  i t s   f o r m i n g   p o s i t i o n   and  is  r e l e a s e d   f r o m  

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

t h e   a n v i l   s u p p o r t   a r m .  



8.  A  s t i t c h e r   a c c o r d i n g   to  any  p r e c e d i n g   c l a i m   in  a  
f i n i s h e r   f o r   a  p h o t o c o p i e r   h a v i n g  a   t r a y   f o r   c o m p i l i n g   a  
s e r i e s   or  s h e e  i s   that  a  s e t .  
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