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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  w i r e   s t i t c h e r ' s ,   p a r t i c u l a r l y  

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 i i e e t s   or  d o c u m e n t s ,  
and  to  m e t h o d s   of  b i n d i n g   s e t s   of  s h e e t s .   S t i 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   u se   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   which   a r e   f o r m e d   in  t he   m a c h i n e  

and  t h o s e   in  w h i c h   the   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  

c u t   and  f o r m e d   in  t he   m a c h i n e .   In  e a c h   c a s e   the   l e g s  

of  t h e   f o r m e d   s t a p l e   or  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 h e   c r o w n   of  the   s t a p l e   l i e s   a g a i n s t   one  f a c e  

of  t he   s e t   and  t h e   ends   of  the   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 h e   s e t   to  form  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   w i r e   s t i t c i e r s  

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

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

d r i v i n g   t h e   l e n g t h   of  cu t   w i r e   f o r   b i n d i n g   a  s e t   o f  

s h e e t s .  

I t   w i l l   be  u n d e r s t o o d   t h a t   where   t h e   s t i t c h e r   is  c a p a b l e  

of  a c c o m m o d a t i n g   s e t s   of  v a r y i n g   t h i c k n e s s   i t   is  d e s i r a b l e  

to  have   some  m e a n s   of  a d j u s t i n g   t he   l e n g t h   of  w i r e   u s e d  

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

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

c l i n c h e s   to  v a r y   a c c o r d i n g   to  t he   t h i c k n e s s   of  the   s e t ,  

e v e n   to  t h e   e x t e n t   in  some  c a s e s   of  a n g l i n g   the   c l i n c h e s  

so  t h a t   t h e y   o v e r l a p   f o r   v e r y   t h i n   s e t s ,   t h i s   i m p o s e s  

l i m i t s   on  t h e   c a p a c i t y   of  the   m a c h i n e   and  is  a l s o   a e s t h e -  

t i c a l l y   u n d e s i r a b l e .   In  o r d e r   to  a v o i d   t h i s ,   m a c h i n e s  

a r e   a v a i l a b l e   in  w h i c h   the   l e n g t h   of  w i r e   cu t   to  f o r m  

t h e   s t i t c h   may  be  v a r i e d ,   but   in  o r d e r   to  a c h i e v e   s u c h  

v a r i a t i o n   i t   has   been   n e c e s s a r y   to  s t o p   t he   m a c h i n e  

in  o r d e r   to  p e r f o r m   an  a c c u r a t e   and  u s u a l l y  i n t r i c a t e  

m a n u a l   a d j u s t m e n t   r e q u i r i n g   a  s k i l l e d   o p e r a t o r .   S u c h  

a  p r o c e d u r e   is  a c c e p t a b l e   where   l o n g   r u n s   of  i d e n t i c a l  



s e t s   or  s i g n a t u r e s   a r e   b e i n g   p r o d u c e d   s u c h   as  o c c u r s  

in  t h e   p r i n t i n g   i n d u s t r y   ( e . g .   s a d d l e   s t i t c h i n g   m a g a z i n e s )  

b u t   does   no t   p r o v i d e   a  s o l u t i o n   in  the   c a s e   where   f r e q u e n t  
and  o f t e n   s u b s t a n t i a l   v a r i a t i o n s   in  s e t   t h i c k n e s s   o c c u r  

s u c h   as  in  a  f i n i s h e r   r e c e i v i n g   s e t s   f rom  an  o f f i c e  

c o p i e r   or  d u p l i c a t o r .  

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

t h e   p i e c e   of  w i r e   is   d e t e r m i n e d   a u t o m a t i c a l l y   in  d e p e n d -  

e n c e   on  t he   t h i c k n e s s   of  s a i d   s e t   of  s h e e t s .  

In  one  e m b o d i m e n t ,   t h e   c u t t e r   is  m o v a b l e   and  the   l e n g t h  
of  c u t   w i r e   p r e s e n t e d   to  t he   s t i t c h i n g   head   is   a u t o -  

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

d e p e n d e n t   upon  the   t h i c k n e s s   of  t h e   s e t   and  p o s i t i o n i n g  

t h e   c u t t e r   in  d e p e n d e n c e   upon  the   t h i c k n e s s   of  t he   s e t .  

P r e f e r a b l y ,   t h e   w i r e   i s   a d v a n c e d   p a s t   a  n o r m a l   or  r e s t  

p o s i t i o n   of  t he   c u t t e r   by  a  d i s t a n c e   made  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   the   s e t  

t h i c k n e s s   and  t he   c u t t e r   is   r e t r a c t e d   f rom  the   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 h e   s e t   t h i c k n e s s .  

H o w e v e r ,   g i v e n   t h a t   t h e r e   w i l l   be  a  min imum  s e t   t h i c k n e s s  

( two  s h e e t s )   t h e   c o n s t a n t   may  i n s t e a d   i n c l u d e   t w i c e  

t h e   minimum  s e t   t h i c k n e s s   in  w h i c h   c a s e   t h e   c u t t e r   w i l l  

be  r e t r a c t e d ,   in  a l l   c a s e s   e x c e p t   f o r   a  minimum  t h i c k n e s s  

s e t ,   by  t h e   s e t   t h i c k n e s s   m i n u s   t h e   min imum  s e t   t h i c k n e s s .  

T h i s   l a t t e r   a r r a n g e m e n t   a v o i d s   t h e   n e e d   to  move  t h e  

c u t t e r   when  b i n d i n g   min imum  t h i c k n e s s   s e t s .   In  e a c h  

c a s e   a  cu t   w i r e   of  t he   r e q u i r e d   l e n g t h   is   o b t a i n e d   w h i c h  

i s   a u t o m a t i c a l l y   c e n t r e d   on  t h e   h e a d .  

In  a  s p e c i f i c   f o r m ,   t h i s   is  a c h i e v e d   by  i n h i b i t o r   m e a n s  

w h i c h   is   a u t o m a t i c a l l y   a d j u s t e d   in  d e p e n d e n c e   upon  s e t  

t h i c k n e s s   and  a c t s   as  a  s t o p   f o r   t h e   c u t t e r   and  f o r  

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

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



r e s p e c t i v e l y   of  an  i n h i b i t o r   member  which   is  moved  a t  

r i g h t   a n g l e s   to  t he   w i r e   a d v a n c i n g   d i r e c t i o n .   The  g r i p p e r  

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

e a c h   o t h e r   and  d r i v e n   by  a  common  d r i v e   member ,   s u i t a b l y  

in  the   form  of  a  cam  h a v i n g   o p p o s i t e   f a c e s   a c t i n g   o n  

t he   g r i p p e r   and  c u t t e r   r e s p e c t i v e l y .  

The  w i r e   i s   c o n v e n t i o n a l l y   fed   to  a  s t i t c h e r   head   v i a  

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

w i r e   and  i t   is   t h e r e f o r e   n e c e s s a r y   to  a r r a n g e   f o r   t h e  

w i r e   to  be  c o n t i n u o u s l y   g r i p p e d   a t   the   h e a d .   T h i s   i s  

mos t   c o n v e n i e n t l y   a c h i e v e d   in  a c c o r d a n c e   w i t h   a  p r e f e r r e d  

f e a t u r e   of  t h e   i n v e n t i o n   by  means   of  w i r e   d i o d e s   i n c o r p -  

o r a t e d   in  t h e   g r i p p e r   d e v i c e   and  a  c u t t e r   member  b y  

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

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

d i r e c t i o n .  

In  a n o t h e r   e m b o d i m e n t ,   t h e r e   a r e   p r o v i d e d   f i r s t   m e a n s  

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

t h e   c u t t e r   and  s e c o n d   means   f o r   f u r t h e r   a d v a n c i n g   t h e  

w i r e   and  p o s i t i o n i n g   the   c u t t e r   in  d e p e n d e n c e   upon  t h e  

t h i c k n e s s   of  t h e   s e t .  

P r e f e r a b l y ,   t h e   w i r e   is  a d v a n c e d   by  the   f i r s t   m e a n s  

p a s t   a  n o r m a l   or  r e s t   p o s i t i o n   of  t he   c u t t e r   by  a  f i x e d  

d i s t a n c e   ( 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 )   a n d  

t h e r e a f t e r   t h e   w i r e   is   a d v a n c e d   by  the   s e c o n d   m e a n s  

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   and  t he   c u t t e r  

is   r e t r a c t e d   f rom  t h e   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  the   s e t   t h i c k n e s s .   H o w e v e r ,   g i v e n   t h a t   t h e r e   w i l l  

be  a  minimum  s e t   t h i c k n e s s   ( two  s h e e t s )   t he   c o n s t a n t  

may  i n s t e a d   i n c l u d e   t w i c e   t he   minimum  s e t   t h i c k n e s s  

in  wh ich   c a s e ,   in  a l l   c a s e s   e x c e p t   f o r   a  minimum  t h i c k n e s s  

s e t ,   t he   w i r e   w i l l   be  a d v a n c e d   by  the   s e c o n d   means   b y  

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   m inus   the   m i n i m u m  

s e t   t h i c k n e s s   and  the   c u t t e r   w i l l   be  r e t r a c t e d   by  t h e  

s e t   t h i c k n e s s   m i n u s   the   minimum  s e t   t h i c k n e s s .   T h i s  



l a t t e r   a r r a n g e m e n t   a v o i d s   the   need   to  move  the   s e c o n d  

m e a n s   and  the   c u t t e r   a t   a l l   when  b i n d i n g   minimum  t h i c k n e s s  

s e t s .   In  e a c h   c a s e   a  cu t   w i r e   of  t h e   r e q u i r e d   l e n g t h  

i s   o b t a i n e d   w h i c h   is  a u t o m a t i c a l l y   c e n t r e d   on  t he   h e a d .  

In  a  p r e f e r r e d   form  of  t h i s   e m b o d i m e n t ,   t h e   s t i t c h e r  

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

p a s t   t he   c u t t e r   by  s a i d   f i x e d   d i s t a n c e   and  a  s e c o n d  

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

d e p e n d e n t   upon  t h e   t h i c k n e s s   of  t h e   s e t ,   a  t h i r d   w i r e  

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

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

g r i p p e r s .   M o v e m e n t   of  t he   s e c o n d   w i r e   g r i p p e r   and  t h e  

c u t t e r   is  c o n t r o l l e d   by  an  a c t u a t o r   p o s i t i o n e d   in  d e p e n d -  

e n c e   upon  s e t   t h i c k n e s s .   The  s e c o n d   w i r e   g r i p p e r   a n d  

t h e   c u t t e r   a r e   i n t e r c o n n e c t e d   f o r   e q u a l   and  o p p o s i t e  

m o v e m e n t s   a l o n g   t h e   w i r e   p a t h s   e . g .   by  b e i n g   s l i d e a b l y  

m o u n t e d   and  r e s p e c t i v e l y   c o n n e c t e d   to  d i f f e r e n t   o n e s  

of   a  p a i r   of  r a c k s   a r r a n g e d   to  be  d r i v e n   by  a  common 

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

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

In  a n o t h e r   fo rm  of  t h i s   e m b o d i m e n t ,   t h e   f i r s t   m e a n s  

d r i v e s   a  w i r e   g r i p p e r   to  a d v a n c e   t h e   w i r e   by  s a i d   f i x e d  

d i s t a n c e   and  t h e   s e c o n d   means   d r i v e s   t h e   w i r e   g r i p p e r  

by  s a i d   f u r t h e r   d i s t a n c e   and  r e t r a c t s   t h e   c u t t e r .   T h u s ,  

a  f e e d   b l o c k   i s   a r r a n g e d   to  be  d r i v e n   t h r o u g h   a  f i x e d  

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

and   t h e   w i r e   g r i p p e r   is  s l i d e a b l y   m o u n t e d   on  t h e   f e e d  

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

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 e n t i o n   may  be  i n c o r p o r a t e d  

in  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  s u c h   a  f i n i s h e r   may  f o r m   p a r t   of  t h e  

p h o t o c o p i e r   or  t a k e   the   form  of  a  s e p a r a t e   u n i t .  

From  a  f u r t h e r   a s p e c t ,   t he   i n v e n t i o n   p r o v i d e s   a  m e t h o d  



of  b i n d i n g   a  s e t   of  s h e e t s   in  w h i c h   a  p i e c e   of  w i r e  

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

a  s a i d   s e t   to  b i n d   the   s h e e t s   t o g e t h e r ,   c h a r a c t e r i z e d  

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

a u t o m a t i c a l l y   in  d e p e n d e n c e   upon  t h e   t h i c k n e s s   of  s a i d  

s e t   of   s h e e t s .  

In  o r d e r   t h a t   t he   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   now  be  made  to  t he   a c c o m p a n y i n g  

d r a w i n g s ,   in  w h i c h : -  

F i g u r e   1  is   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  

fo rm  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 e n t i o n ;  

F i g u r e   2  i s   a  s c h e m a t i c   view  i l l u s t r a t i n g   the   p r i n c i p l e s  

of  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   s u i t a b l e  

f o r   use   in  t h e   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  the  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 e ;  

F i g u r e   5  i s   a  p e r s p e c t i v e   v iew  of  t h e   m e c h a n i s m   f o r  

f e e d i n g   w i r e   to  t he   s t i t c h e r ;  

F i g u r e   6  i s   a  s e c t i o n a l   v iew  i l l u s t r a t i n g   a  p r e f e r r e d  

f o r m   of  w i r e   d i o d e   f o r   use  in  t h e   w i r e   f e e d e r   of  F i g u r e  

4 ;  

F i g u r e   7  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  

of  s t i t c h e r   s u i t a b l e   f o r   use  in  t h e   m a c h i n e   shown  i n  

F i g u r e   1 ;  

F i g u r e   8  i s   a  view  from  above   l o o k i n g   in  the   d i r e c t i o n  



of  a r r o w   V I I I   of  t h e   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  

of  t he   s t i t c h e r   shown  in  F i g u r e   7 ;  

F i g u r e  9   is  a  s i d e   e l e v a t i o n   of  the   w i r e   a d v a n c i n g   a n d  

c u t t i n g   m e c h a n i s m   of  F i g u r e   8 ;  

F i g u r e   10  is   an  end  e l e v a t i o n   of  t he   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   of  F i g u r e   8 ;  

F i g u r e   11  i s   a  p a r t i a l   s e c t i o n   t h r o u g h   t h e   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   o f  F i g u r e   8 ;  

F i g u r e   12  i s   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  

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

t h e   f i n i s h e r   of  F i g u r e   1 ;  

F i g u r e   13  i s   a  s i d e   e l e v a t i o n   of  t he   ma in   or  f i x e d  

d i s t a n c e   f e e d   m e c h a n i s m   of  t h e   s t i t c h e r   shown  in  F i g u r e  

1 2 ;  

F i g u r e   14  is   a  p e r s p e c t i v e   v iew  of  the   s t i t c h e r   h e a d  

of  t he   s t i t c h e r   of  F i g u r e   12  s h o w i n g   one  f o rm  of  p r o -  

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

F i g u r e s   15  and  16  i l l u s t r a t e   s c h e m a t i c a l l y   t he   o p e r a t i o n  

of  t h e   s e c o n d a r y   w i r e   f e e d   m e c h a n i s m   of  t h e   s t i t c h e r  

of  F i g u r e   1 2 ;  

F i g u r e   17  i s   a  p e r s p e c t i v e   v iew  l i k e   t h a t   of  F i g u r e  

14  s h o w i n g   an  a l t e r n a t i v e   fo rm  of  s e c o n d a r y   w i r e   f e e d  

m e c h a n i s m ;  

F i g u r e   18  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  

of  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  i n  

F i g u r e   1;  a n d  

F i g u r e   19  i l l u s t r a t e s   s c h e m a t i c a l l y   a n o t h e r   e m b o d i m e n t  

of  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   in  a c c o r d a n c e  



w i t h   t he   i n v e n t i o n .  

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  s 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   e i t h e r  

s i m p l e x   or  d u p l e x   c o p i e s   in  s e t s   from  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  be  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 d   f o r   use  in  a u t o m a t i c   x e r o -  

g r a p h y ,   t h e   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   in  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   i n  

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  the   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 r 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   t o  

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

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

t h e   drum  at   B.  Cut  s h e e t s   of  p a p e r   a r e   moved  i n t o   t h e  

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   the   image  on  t h e   d r u m  

s u r f a c e .   The  copy  s h e e t   is  s t r i p p e d   f rom  the   drum  s u r f a c e  

and  d i r e c t e d   to  a  f u s i n g   s t a t i o n   F.  Upon  l e a v i n g   t h e  

f u s e r ,   t h e   f i x e d   copy  s h e e t   is  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  a s  

49,  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  and  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 h e   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  m e a n s  

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 he   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,  a n d  

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

s h e e t s   i n t o   t h e   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   o r  

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 he   l o w e r  

e d g e   and  one  s i d e   of  t he   t r a y .   Above  t he   u p p e r   e n d  

of   t h e   s u p p o r t   s u r f a c e   is   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 e d  

a l o n g   p a t h   63  by  p i n c h   r o l l s   61,  62.  From  the   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 h e   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  

No.  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   t h e   r e g i s t r a t i o n   c o r n e r   to  p o s i t i o n  

t h e m   f o r   r e c e i v i n g   a  s t i t c h   f rom  t h e   a p p a r a t u s   1 0 0 .  

The  r e g i s t r a t i o n   f e n c e   74  i s   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  b o u n d  

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 ,   s u c h   as  d r i v e   r o l l e r s ,   may  be  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  and  3  of  t h e   d r a w i n g s ,   t h e  

s t i t c h e r   100  c o m p r i s e s   a  s t i t c h e r   h e a d   101,  a  r e e l   1 0 2  

( F i g u r e   1)  f rom  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   2 0 1 .  

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 i c a t e d   a t   103  f o r   p r e s e n t i n g  

l e n g t h s   of  c u t   w i r e   to  t he   s t i t c h e r   h e a d ,   an  a n v i l   104  

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

t h r o u g h   t he   s e t   SS.  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   the   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 h e  

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 he   c l i n c h e r   201  i s   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   the   c o m p i l e r   t r a y .  

I t   w i l l   be  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 he   c l i n c h e r   is   l o w e r e d   so  t h a t   t he   c l a m p i n g  

s u r f a c e   203  i s   b e l o w   t h e   s u p p o r t   s u r f a c e   72  of  t r a y  

71.   D u r i n g   a  s t i t c h i n g   o p e r a t i o n   the   c l i n c h e r   201  i s  

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

h e a d   101  and  c lamp  i t   in  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   by  t h e   d r i v e   m e c h a n i s m   2 1 0  

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

s e t   a g a i n s t   t he   u n d e r s i d e   of  t h e   s t i t c h e r   head   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 ) .   T h e  

s p r i n g   206  i s   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 he   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   209  is   a c t u a t e d   by  a  

cam  ( n o t   shown)   w h i c h   a c t s   on  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 he   l e v e r   is  b i f u r c a t e d  

to  form  a  yoke  207b  w h i c h   i s   p i v o t a l l y   c o n n e c t e d   t o  

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  is   s u p p o r t e d  

and  g u i d e d   by  a  p a i r   of  arms  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 he   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  t he   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 h e   s e t   t he   l e s s   t he   c o m p r e s s i o n   of  s p r i n g   2 0 6  

and  t h e   l e s s   t h e   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 he   s e t   i n  

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

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

in  d e p e n d e n c e   on  t h e   t h i c k n e s s   of  t he   s e t   of  s h e e t s  

SS.  The  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   122,  123  

w h i c h   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   t o  

t h e   r e s p e c t i v e   b l o c k   in  t h e .  d i r e c t i o n   o p p o s i t e   t h e   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 ,   t he   d i o d e s   g r i p   t h e   w i r e  

when  t h e   b l o c k s   a r e   moved  to  t he   l e f t   bu t   a l l o w   e a c h  

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

t h e   o t h e r   b l o c k   h o l d s   the   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   in  F i g u r e   1.  To  f e e d   t h e   w i r e  

W,  t h e   a d v a n c i n g   b l o c k   120  i s   moved  to  t he   l e f t ,   i t s  

d i o d e   122  g r i p p i n g   the   w i r e ,   to  a d v a n c e   t h e   w i r e   p a s t  

t h e   r e s t   or  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   1 2 5  

by  a  d i s t a n c e   made  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   b y  

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

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

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  

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

c y c l e )   t h e   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   t h e   w i r e   w i t h   i t  -   so  t h a t   t h e   w i r e   end  i s   a l w a y s  

in  t h e   same  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 l c e -  a n d  

t h e   a d v a n c i n g   b l o c k   120  t r a v e r s e s   b a c k   a l o n g   t h e   w i r e  



to  i t s   r e s t   p o s i t i o n .  

The  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   103  is  m o r e  

f u l l y   i l l u s t r a t e d   in  F i g u r e s   5  and  6  f rom  which   i t   w i l l  

be  s e e n   t h a t  t h e   a d v a n c i n g   b l o c k   120  and  the   c u t t e r  

b l o c k   121  a r e   b o t h   m o u n t e d   f o r   h o r i z o n t a l   s l i d i n g   m o v e m e n t  

on  a  g u i d e   r a i l   126.   In  F i g u r e s   2,  5  and  6,  the   w i r e  

a d v a n c i n g   d i r e c t i o n   is  f rom  r i g h t   to  l e f t   and  t he   c u t t e r  

125  is  p i v o t a l l y   m o u n t e d   on  the   l e f t - h a n d   end  127  o f  

t h e   c u t t e r   b l o c k   w h i c h   f o r m s   a  s h e a r   f a c e .   The  c u t t e r  

is  a c t u a t e d   by  a  p r o j e c t i o n   109  on  t he   f o r m e r   105  a s  

d e s c r i b e d   b e l o w   and  is  r e t u r n e d   to  i t s   i n a c t i v e   p o s i t i o n  

f o l l o w i n g   an  o p e r a t i n g   c y c l e   by  a  t e n s i o n   s p r i n g   1 2 8 .  

T h e  b l o c k s   120,   121  have   b o r e s   129  t h r o u g h   wh ich   t h e  

w i r e  W   is  t h r e a d e d   and  wh ich   i n c o r p o r a t e   the   w i r e   d i o d e s  

122,  123.  As  b e s t   shown  in  F i g u r e   6  t he   d i o d e s   c o m p r i s e  

a  c a v i t y   130  a l o n g   the   bo re   129  w h i c h   c o n t a i n s   a  r o l l e r  

131  l i g h t l y   l o a d e d   by  a  s p r i n g   132.  The  f a c e   133  o f  

t he   c a v i t y   o p p o s i t e   t he   b o r e   is  i n c l i n e d   so  t h a t   t h e  

c a v i t y   t a p e r s   in  t he   w i r e   a d v a n c i n g   d i r e c t i o n   and  t h e  

s p r i n g   132  u r g e s   t he   r o l l e r   i n t o   e n g a g e m e n t   w i th   t h e  

w i r e .   The  b l o c k s   120,  121  a r e   r e s p e c t i v e l y   d r i v e n   b y  

l e v e r s   134,   135  t h r o u g h   o v e r r i d e   s p r i n g s   136,  1 3 7 .  

The  l e v e r s   a r e   d r i v e n   by  cams  ( n o t   shown)   t h r o u g h   a  

f i x e d   t r a v e l   and  the   s p r i n g s   136,  137  a c c o m m o d a t e   t h e  

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

by  the   i n h i b i t o r   member  124.  The  l a t t e r   is  m o u n t e d  

f o r   v e r t i c a l   s l i d i n g   movemen t   w i t h   t he   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   i l l u s t r a t e d   in  F i g u r e   2.  T h e  

i n h i b i t o r   member   124  has   two  o p p o s e d   45°  f a c e s   1 4 1 ,  

142  w h i c h   a r e   e n g a g e d   by  45°  f a c e s   138,  139  r e s p e c t i v e l y  

on  the   a d v a n c i n g   b l o c k   120  and  the   c u t t e r   b l o c k   1 2 1 .  

U s i n g   45°  f a c e s ,   t he   r e l a t i o n s h i p   b e t w e e n   t he   p o s i t i o n  

the  c l i n c h e r   h o u s i n g   and  t he   i n h i b i t o r   124  is   l i n e a r  

a n d  

Whi le   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  

to  the   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  



in  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 .   T h u s ,  

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   7,  t he   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  and  is  p o s i t i o n e d   by  means   of  a n  

a c t u a t o r   145  m o u n t e d   on  one  of  the   c l i n c h e r   h o u s i n g  

g u i d e   arms  211 .   As  shown  t he   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   and  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  and  l o c k e d   i n t o  

p o s i t i o n   by  a  nu t   148.  W h i l e   t he   c l i n c h e r   is  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   7  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 he   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   cam  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   is  shown  by  t h e   d a s h - d o t   l i n e   2 1 9 a .  

The  cam  270  i s   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  the   m e c h a n i s m   103  i s   c u t ,   f o r m e d   and  d r i v e n   in  t h e  

f o l l o w i n g   m a n n e r .   W h i l e   t h e   a n v i l   104,  wh ich   is   p i v o t a l l y  

m o u n t e d   at   107  and  b i a s s e d   to  i t s   s t a r t - o f - c y c l e   p o s i t i o n  

by  a  s p r i n g   108  as  shown  in  F i g u r e   2,  is   h e l d   a g a i n s t  

m o v e m e n t ,   t h e   d r i v e r   106  i s   moved  d o w n w a r d l y   a g a i n s t  

t h e   w i r e   to  c l a m p   i t   in  p o s i t i o n   on  t he   a n v i l .   T h e  

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 h e   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 g h  

a c t u a t o r   109  to  s e v e r   t h e   r e q u 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   1 0 4  

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

w i t h   t he   l o w e r   e n d s   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 h e   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   t h e  

a n v i l   a b o u t   i t s   a x i s   107,  to  d r i v e   t he   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   the   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   the   crown  of  the   s t a p l e .  

S i m i l a r l y   t he   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   the   l e g s  

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

mus 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   t he   c u t t i n g   a n d  

f o r m i n g   s t a g e   bu t   be  p u s h e d   ou t   of  the   way  d u r i n g   t h e  

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  wh ich   is  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 he   d r i v e r   must   b e  

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

to  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 6 / 7 8   f i l e d  

on  29  D e c e m b e r   1978 ,   t he   a n v i l   be  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   the   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   t he   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   which   i s  

s u f f i c i e n t   to  r e t u r n   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  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 he   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 .   One  way  of  a c h i e v i n g  

t h i s   is  shown  in  F i g u r e   7  in  wh ich   the   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   d u r i n g   the   c u t t i n g   and  f o r m i n g  

s t e p s   by  a r r a n g i n g   t he   p i v o t   a x i s   107  a b o v e   t he   l i n e  

of  p r e s s u r e   e n g a g e m e n t   b e t w e e n   d r i v e r   and  a n v i l ,   t h e  

l o c k   b e i n g   r e l e a s e d   by  a  p r o j e c t i o n   190  on  t he   f o r m e r  

e n g a g i n g   an  a c t u a t o r   s u r f a c e   170  on  t he  anv i l  suppo r t  a r ea .  

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   in  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 he   w i r e   W  a g a i n s t   t he   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 e c o n d   s t a g e   m o t i o n   a c t s  

f o l l o w i n g   f o r m i n g   to  e f f e c t   d r i v i n g   of  t he   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 t 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 i o n s   wh ich   f i r s t   h o l d s   t he   w i r e   a g a i n s t   the   a n v i l  



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 o 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   f i l e d   on  ?9  D e c e m b e r  

1 9 7 8 .   The  ends   of  t he   s t a p l e   l e g s   a r e   t u r n e d   o v e r   a n d  

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

c l i n c h e r   e a r s   204 .   The  c l i n c h e r   201  i s   o p e r a t e d   a s  

d e s c r i b e d   more  f u l l y   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 7 / 7 8   f i l e d   on  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   o u t  

of  t h e   p a t h s   of  the   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   is   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 h e  

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 i d e  

e n o u g h   to  a c c o m m o d a t e   t he   maximum  l e g   w a n d e r   a n t i c i p a t e d .  

The  d r i v e   to  t h e   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  more  f u l l y  

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 3 / 7 8  

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   to  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  

7  w h e r e   t he   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 h e   same  d r i v e   s h a f t   218  a s ,  
and  a l o n g s i d e ,   t he   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   207 .   The  d r i v e   to  t h e   c l i n c h e r   rod   f rom  t h e   c a m  

250  i s   e f f e c t e d   by  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  c r a n k   arm  252  p i v o t e d   to  a  b r a c k e t   2 5 3  

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   2 0 2 .  

The  o t h e r   end  of  t h e   c r a n k   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 he   b o t t o m   end  of  t h e   c l i n c h e r   rod   213 .   As 

s h o w n ,   t h e   s t o p   254  i s   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 h e   c l i n c h e r   e a r   m o v e m e n t .   The  c l i n c h e r   e a r s   2 0 4  

a r e   b i a s s e d   to  t h e i r   o p e n ,   r e t r a c t e d   p o s i t i o n   by  a  s p r 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  cam  s h a f t   2 1 8  

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   head   101  d r i v e   a n d  

t h e   cam  250  i s   d i s p o s e d   so  t h a t   t he   c l i n c h e r   rod   i s  

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



d r i v e n   t h r o u g h   the   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 e n t   as  shown  w i t h   the   f a c e   cam  2 5 0 ,  

v a r i a t i o n s   i n  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 he   t i m i n g   ( e x c e p t   to  an  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  the   p o s i t i o n   of  t he   c a m  

f o l l o w e r   251  to  cam  250)  of  t he   c l i n c h e r   ea r   m o v e m e n t  

r e l a t i v e   to  t h a t   of  t he   d r i v e r .  

An  e m b o d i m e n t   of  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  

is   shown  in  F i g u r e s   8  to  11  in  wh ich   as  n o t e d   a b o v e  

t he   i n h i b i t o r   member   124  is   p i v o t e d   to  s t i t c h e r   h e a d  

a t   144  and  p o s i t i o n e d   by  an  a c t u a t o r   145  s e e n   in  F i g u r e  

7.  More  s p e c i f i c a l l y   i t   w i l l   be  s e e n   t h a t   t he   i n h i b i t o r  

member   is  p i v o t e d   to  a  f r a m e   150  of  t he   s t i t c h e r   w h i c h  

l i k e   t he   h e a d   101  is   f i x e d .   The  f r ame   i n c l u d e s   e n d  

p l a t e s   151,  152  ( t h e   l a t t e r   b e i n g   o m i t t e d   in  F i g u r e  

10  f o r   c l a r i t y )   and  c r o s s   b a r s   1 5 3 - 1 5 6   of  wh ich   b a r s  

154,  155  a c t   as  r a i l s   f o r   t he   w i r e   a d v a n c i n g   and  c u t t e r  

b l o c k s   120,  121  and  ba r   156  c a r r i e s   t he   p i v o t   144  f o r  

i n h i b i t o r   member   1 2 4 .  

The  w i r e   a d v a n c i n g   and  c u t t e r   b l o c k s   120,  121  a r e   p e r m -  

a n e n t l y   b i a s s e d   t o g e t h e r   by  s p r i n g   m e c h a n i s m   157  a n d  

d r i v e n   a p a r t   by  a  d o u b l e - f a c e   cam  158  d u r i n g   p o s i t i o n i n g  

of  t he   i n h i b i t o r   member  124.  The  s p r i n g   m e c h a n i s m   157 

b e s t   c o m p r i s e s   t e n s a t o r   s p r i n g s   159  of  which   a  p a i r  

a r e   u s e d .   The  s p r i n g s   159,  w h i c h   a re   each   of  t h r e e  

l a y e r s   of  s p r i n g   s t e e l   0.15mm  t h i c k ,   a r e   s e c u r e d   a t  

one  end  b e t w e e n   b r a c k e t s   160  m o u n t e d   on  the   c u t t e r   b l o c k  

121  and  a t   t he   o t h e r   end  wrap  a r o u n d   p o s t s   161  on  t h e  

w i r e   a d v a n c i n g   b l o c k   120.  The  b l o c k s   120,  121  c a r r y  

cam  f o l l o w e r s   162,  163  w h i c h   a c t   r e s p e c t i v e l y   on  t h e  

o p p o s i t e   f a c e s   164,  165  of  t he   cam  158.  As  w i l l   b e  

s e e n ,   t he   cam  158  is   a s y m m e t r i c   in  view  of  the   g r e a t e r  

v a r i a t i o n   in  m o v e m e n t  r e q u i r e d   of  the   w i r e   a d v a n c i n g  

b l o c k   120  c o m p a r e d   w i t h   the   c u t t e r   b l o c k   1 2 1 .  

In  F i g u r e s  8   to  11  the   w i r e   a d v a n c i n g   and  c u t t e r   b l o c k s  



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

t h e   l o n g e s t   l e n g t h   of  w i r e   w h i c h   can  be  f e d )   in  w h i c h  

t h e   i n h i b i t o r   member  124  t o u c h e s   t he   b l o c k s   120,  121 

b u t   d o e s   no t   s p r e a d   them  b e y o n d   t h e   minirrum  s p a c i n g  

e f f e c t e d   by  the   n a r r o w e s t   p o r t i o n   of  cam  158.  In  t h e i r  

s t a r t - o f - c y c l e   p o s i t i o n s   p r i o r   to  the   f e e d i n g   of  a  w i r e  

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

t h e   f o l l o w e r s   162,  163  on  t h e   w i d e s t   p o r t i o n   of  t h e  

cam  158.   As  w i l l   be  n o t e d   by  r e f e r e n c e   to  F i g u r e   11 

in  w h i c h   the   w i r e   i s   fed   f rom  l e f t   to  r i g h t ,   as  t h e  

b l o c k s   a r e   s e p a r a t e d ,   t he   c u t t e r   b l o c k   ( d i o d e   123  l o c k e d )  

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

( d i o d e   122  f r e e )   r u n s   a l o n g   t he   w i r e   to  t h e   l e f t .   As 

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

122  l o c k e d )   p u s h e s   the   w i r e   t h r o u g h   the   c u t t e r   b l o c k  

( d i o d e   123  f r e e )   w h i c h  -   s ee   cam  p r o f i l e   in  F i g u r e   8 

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

of  cam  158  to  t he   p o s i t i o n   shown  in  F i g u r e   11,  t he   c u t t e r  

b l o c k   i s   r e t r a c t e d   ( d i o d e   123  s t i l l   r u n n i n g   f r e e )   b a c k  

to   t h e   p o s i t i o n   shown  w h i l e   t h e   a d v a n c i n g   b l o c k   ( d i o d e  

122  s t i l l   l o c k e d )   f i n a l i s e s   i t s   r e t u r n   m o v e m e n t .   F o r  

s h o r t e r   l e n g t h s   of  w i r e   t h e s e   r e t u r n   m o v e m e n t s   of  t h e  

b l o c k s   120,  121  a r e   l i m i t e d   by  t he   i n h i b i t o r   124.  T h e  

cam  p r o f i l e   is   c h o s e n   so  t h a t   t h e   p o r t i o n   165a  of  c u t t e r  

b l o c k   a c t u a t i n g   f a c e   165  c o r r e s p o n d s   to  t he   p o s i t i o n  

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

t h i c k n e s s   s e t  .   This  not  only  ensures   tha t   for  a  minimum  t h i c k n e s s  

s e t ,   the  c u t t e r   block  does  not  have  to  move  but  p rov ides   a  ready  means  o f  

a c c u r a t e l y   s e t t i n g   the  i n h i b i t o r .  

As  shown  in  F i g u r e s   9  and  10  t h e   l i m i t   s t o p   149  f o r  

t h e   i n h i b i t o r   124  i s   c a r r i e d   by  an  arm  124a  s e c u r e d  

to  t h e   f r a m e   1 5 0 .  

R e f e r r i n g   to  F i g u r e   11,  t h e   a d v a n c i n g   and  c u t t e r   b l o c k s  

120,   121  a r e   e a c h   c o n s t r u c t e d   in  two  p a r t s   b o l t e d   t o g e t h e r ,  

as   by  b o l t   166  and  t he   c u t t e r   b l o c k   121  i n c l u d e s   a n  

a d j u s t a b l e   s h e a r   member   167.  The  c u t t e r   125  i s   c a r r i e d  



a t   t he   end  of  a  p i v o t a l l y   m o u n t e d   arm  180  and  is  d r i v e n  

by  p i v o t   p l a t e   181  v i a   a  p in   182  on  t h e   arm  180  e n g a g i n g  
in  a  s l o t   183  in  p l a t e   181.  The  p l a t e   181  is  i t s e l f  

d r i v e n   by  p r o j e c t i o n   190  ( s e e   F i g u r e   7)  on  the   f o r m e r  

w h i c h   e n g a g e s   in  a  r e c e s s   184  in  t he   p l a t e   1 8 1 .  

As  d e s c r i b e d   in  t he   above   e m b o d i m e n t s ,   in  o r d e r   to  a c c o m -  

m o d a t e   t he   v a r i a t i o n s   in  s t r o k e   of  t h e   g r i p p e r   d e v i c e  

120  and  c u t t e r   125,  t h e s e   a r e   d r i v e n   t h r o u g h   a  s p r i n g  

m e c h a n i s m   and  f o r   a l l   e x c e p t   t he   t h i c k e s t   s e t s ,   p o t e n t i a l  

e n e r g y   s t o r e d   in  the   s p r i n g   i s   w a s t e d ,   b e i n g   d i s s i p a t e d  

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

w i l l   c o m m o n l y   be  t h i n   r a t h e r   t h a n   t h i c k   an  a l t e r n a t i v e  

w i r e   f e e d   m e c h a n i s m   is  p r o p o s e d   as  shown  s c h e m a t i c a l l y  

in  F i g u r e   12.  F i g u r e   12  shows   a  s t i t c h e r   h a v i n g   a  h e a d  

101  and  c l i n c h e r   102  l i k e   t h a t   of  F i g u r e   2 ,  l i k e   r e f e r e n c e s  

b e i n g   u s e d   to   d e s i g n a t e   l i k e   p a r t s .  

The  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   303  c o m p r i s e s  

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

w i r e   a d v a n c i n g   b l o c k   320  by  w h i c h   t h e   w i r e   is  a d v a n c e d  

by  a  f i x e d   d i s t a n c e ,   a  s e c o n d a r y   or  p r o p o r t i o n a l   f e e d  

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

b l o c k s   321 ,   322  and  an  a c t u a t o r   member  324  p o s i t i o n e d  

by  t h e   c l i n c h e r   201  in  d e p e n d e n c e   on  t h e   t h i c k n e s s   o f  

t h e   s e t   of  s h e e t s   SS.  The  b l o c k s   320,   321,   322  i n c l u d e  

w i r e   d i o d e s   323  w h i c h   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 h e   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  

t h e   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 ,   t h e   d i o d e s   g r i p  

t h e   w i r e   when  the   b l o c k s   a r e   moved  to  t he   l e f t   in  F i g u r e  

2  bu t   a l l o w   e a c h   b l o c k   to  be  moved  to  t he   r i g h t   a l o n g  

t h e   w i r e   w h i l e   t he   o t h e r   b l o c k ( s )   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 he   b l o c k s   a r e   p o s i t i o n e d  

as  shown  in  d o t t e d   l i n e s   in  F i g u r e   2.  To  f e e d   t he   w i r e  

W,  t h e   main   a d v a n c i n g   b l o c k   320  i s   moved  to  t he   l e f t ,  

i t s   d i o d e   323  g r i p p i n g   the   w i r e ,   to  a d v a n c e   t he   w i r e  

p a s t   t he   r e s t   or  s t a r t - o f - c y c l e   p o s i t i o n   of  t h e   c u t t e r  

125  by  a  f i x e d   d i s t a n c e  d   made  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 ) .   T h e r e a f t e r ,   t he   s e c o n d -  

a r y   w i r e   f e e d   m e c h a n i s m   c o m p r i s i n g   t h e   b l o c k s   321,  3 2 2  

i s   a c t u a t e d ,   t h e   b l o c k   321  f u r t h e r   a d v a n c i n g   t he   w i r e  

by  a  d i s t a n c e   e q u a l   to  the   s e t   t h i c k n e s s   and  the   c u t t e r  

b l o c k   b e i n g   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   f u r t h e r   to  u n c o v e r   the   w i r e  

by  t h a t   a m o u n t .   The  m o v e m e n t s   of  t h e   s e c o n d a r y   w i r e  

f e e d   b l o c k s   321,   322  and  t h u s   t h e   l e n g t h   of  w i r e   W  p r e s e n t e d  

to  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 h e   c u t t e r  

125  a r e   d e t e r m i n e d   by  t h e   a c t u a t o r   member   324  w h i c h  

d e t e r m i n e s   t h e   m o v e m e n t   of  t h e   b l o c k s   321 ,   322  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   320 ,   321  a n d  

322  a r e   shown  in  f u l l   l i n e s   in  F i g u r e   2  in  t h e i r   f i n a l  

p o s i t i o n s   a t   t h e   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 h e   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 h e   end  of  t h e   c o m p l e t e   s t i t c h i n g   c y c l e )  

t h e   c u t t e r   b l o c k   321  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  

t h e   w i r e   w i t h   i t  -   so  t h a t   t h e   w i r e   end  i s   a l w a y s   i n  

t h e   same  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 e  -   a n d  

t h e   a d v a n c i n g   b l o c k s   320  and  321  t r a v e r s e   back   a l o n g  

t h e   w i r e   to  t h e i r   r e s t   p o s i t i o n s .  

In  a  p r e f e r r e d   m o d i f i c a t i o n ,   b l o c k   320  a d v a n c e s   t h e  

w i r e   by  a  c o n s t a n t   e q u a l   to  c rown   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 w i c e   minimum  s e t   t h i c k n e s s   and  t h e  

b l o c k s   321 ,   322  a r e   e a c h   moved  by  a  d i s t a n c e   e q u a l   t o  

t h e   s e t   t h i c k n e s s   m i n u s   t h e   minimum  s e t   t h i c k n e s s .  

W i t h   t h i s   a r r a n g e m e n t   t h e   b l o c k s   321 ,   322  a r e   no t   m o v e d  

a t   a l l   d u r i n g   b i d i n g   of  a  minimum  t h i c k n e s s   s e t .  

The  w i r e   d i o d e s   323  i n c o r p o r a t e d   in   t h e   w i r e   a d v a n c i n g  

and   c u t t i n g   b l o c k s   320,   321,   322  a r e   l i k e   t he   b l o c k s  

i l l u s t r a t e d   in  F i g u r e   5 .  

As  s c h e m a t i c a l l y   i l l u s t r a t e d   in  F i g u r e   2  by  t he   d o t t e d  

l i n e s ,   t he   a c t u a t o r   324  i s   c o n n e c t e d   to   t h e   a d v a n c i n g  

and  c u t t e r   b l o c k s   321 ,   322  s u c h   t h a t   t h e   v e r t i c a l   m o v e m e n t  

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



m o v e m e n t s   t o w a r d s   one  a n o t h e r   of  t he   b l o c k s   a l o n g   t h e  

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

b e l o w   w i t h   r e f e r e n c e   to  F i g u r e s   14  to  16  and  1 7 .  

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

by  t h e   m e c h a n i s m   303  is  c u t ,   f o r m e d   and  d r i v e n   in  t h e  

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

of  F i g u r e   2 .  

The  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   303  i s   m o r e  

f u l l y   i l l u s t r a t e d   in  F i g u r e s   13  to  16.  The  main  w i r e  

a d v a n c i n g   m e c h a n i s m   320  by  w h i c h   t h e   w i r e   is   a d v a n c e d  

a  f i x e d   d i s t a n c e   is  shown  in  F i g u r e   13  and  i s   a r r a n g e d  

u p s t r e a m   of  t h e   s e c o n d a r y   or  p r o p o r t i o n a l   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   321,   322  w h i c h   i s   m o u n t e d   on  t h e  

s t i t c h e r   h e a d   as  shown  in  F i g u r e   14.  The  main  w i r e  

f e e d   b l o c k   320  is   i n c o r p o r a t e d   in  a  c r a n k   351  p i v o t e d  

a t   i t s   l o w e r   end  352  to  the   f r a m e   350  of  t he   s t i t c h e r  

and  h a v i n g   a  s l o t   353  a t   i t s   o t h e r   end  e n g a g e d   by  a  

p i n   354  on  a  d r i v e   p l a t e   355  r o t a t i o n   of  w h i c h   o s c i l l a t e s  

t h e   c r a n k   351  a b o u t   p i v o t   352.   The  b l o c k   320  i s   a l i g n e d  

b e t w e e n   a  f l e x i b l e   w i r e   g u i d e   t u b e   356  e x t e n d i n g   f r o m  

t h e   w i r e   r e e l   and  a  r i g i d   w i r e   g u i d e   t u b e   357  l e a d i n g  

to  t he   s t i t c h e r   h e a d .   To  a d v a n c e   the   w i r e   by  f i x e d  

d i s t a n c e   d,  t h e   d r i v e   p l a t e   355  i s   d r i v e n   t h r o u g h   a  

s i n g l e   r e v o l u t i o n   by  a  d r i v e   m o t o r   m o u n t e d   on  t he   b a c k  

of  b r a c k e t   358,   t he   m o t o r   b e i n g   c o n t r o l l e d   by  a  m i c r o s w i t c h  

359 .   The  w i r e   is  a d v a n c e d   d u r i n g   t h e   f i r s t   h a l f   r e v o l u t i o n  

of  t h e   p l a t e   355  and  as  t he   c r a n k   r e t u r n s ,   t he   w i r e  

is   g r i p p e d   a g a i n s t   r e t u r n   movemen t   by  t h e   d i o d e s   i n  

t h e   b l o c k s   321,   3 2 2 .  

The  w i r e   is  f u r t h e r   a d v a n c e d   and  t he   c u t t e r   125  p o s i t i o n e d  

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

shown  in  F i g u r e s   14  to  16.  As  e x p l a i n e d   a b o v e   m o v e m e n t  

of  t h e   s e c o n d a r y   b l o c k s   321,   322  i s   e f f e c t e d   in  r e s p o n s e  



to  m o v e m e n t   of  an  a c t u a t o r   324  w h i c h   i t s e l f   is  p r o p o r t i o n a l  

to  s e t   t h i c k n e s s .   As  shown  in  F i g u r e   14  and  a l s o   F i g u r e  

18,  t h e   a c t u a t o r   324  i n c l u d e s   a  rod  3u0  f i x e d   to  t h e  

f o r c e   r i n g   205  and  s l i d e a b l y   m o u n t e d   in  a  g u i d e   in  t h e  

c l i n c h e r   body  206.   The  v e r t i c a l   m o v e m e n t   of  t he   r o d  

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

t h e   b l o c k s   321 ,   322  a l o n g   t h e   w i r e   by  t h e   f o l l o w i n g  

m e c h a n i s m .   The  rod  360  r a i s e s   and  l o w e r s   a  l e v e r   361  

p i v o t e d   to  t he   c l i n c h e r   h o u s i n g   202  and  t h i s   in  t u r n  

a c t u a t e s   a  c r a n k   362  w h i c h   d r i v e s   a  r a c k   363  v i a   a  d r i v e  

3 6 2 a .   The  r a c k   363  i s   f i x e d   to  t h e   c u t t e r   b l o c k   3 2 2 .  

The  c u t t e r   b l o c k   322  and  t h e   p r o p o r t i o n a l   f e e d   b l o c k  

321  a r e   s l i d e a b l y   m o u n t e d   on  a  g u i d e   r a i l   364  c a r r i e d  

by  a  s u p p o r t   365  f o r   m o v e m e n t   t o w a r d s   and  away  f r o m  

e a c h   o t h e r   a l o n g   the   w i r e   p a t h .   A  s e c o n d   r a c k   366  f i x e d  

to  t h e   f e e d   b l o c k   321  i s   c o n n e c t e d   to  r a c k   363  v i a   a  

p i n i o n   367  r o t a t a b l y   m o u n t e d   on  s u p p o r t   365 .   As  w i l l  

be  s e e n   f rom  F i g u r e   14,  l i f t i n g   of  t h e   rod   360  c a u s e s  

t h e   r a c k   and  p i n i o n   363,   366 ,   367  to  move  the   f e e d   a n d  

c u t t e r   b l o c k s   321,   322  t o w a r d s   e a c h   o t h e r   by  e q u a l   a m o u n t s ,  

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

m o v e m e n t   of  t h e   a c t u a t o r   rod   3 6 0 .  

For   a  minimum  t h i c k n e s s   s e t ,   as  i l l u s t r a t e d   in  F i g u r e  

15,  t h e   w i r e   i s   a d v a n c e d   by  t h e   ma in   f e e d   b l o c k   3 2 0  

b u t   t h e   a c t u a t o r   rod  360  m o v e s   i n s u f f i c i e n t l y   to  o p e r a t e  

t h e   c r a n k   362  and  t h e   f e e d   b l o c k s   321 ,   322  r e m a i n   s t a t i o n a r y  

so  t h a t   t h e   w i r e   f ed   i s   s o l e l y   t h a t   a d v a n c e d   by  t h e  

ma in   f e e d   b l o c k .   As  s h o w n ,   t h i s   w i r e   i s   c e n t r e d   a b o u t  

t h e   c e n t r e - l i n e   CL  of  t h e   s t i t c h e r   h e a d .   For   a  t h i c k e r  

s e t   t h e   a c t u a t o r   rod  360  o p e r a t e s   c r a n k   362  w h i c h   i n  

t u r n   c a u s e s   r a c k   and  p i n i o n   363 ,   366,   367  to  draw  t h e  

b l o c k s   3 2 1 , 3 2 2   t o g e t h e r   as  shown  in  F i g u r e   16  so  t h a t  

a d d i t i o n a l   a m o u n t s   of  w i r e   T1,  T2  e q u a l   to  t he   s e t   t h i c k -  

n e s s   a r e   u n c o v e r e d   b e y o n d   t h e   c u t t e r   b l o c k   322  by  t h e  

m o v e m e n t s   of  t he   b l o c k s   321 ,   322  r e s p e c t i v e l y .   S i n c e  

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   e q u a l l y   to   t he   a d v a n c e  



of  t he   f e e d   b l o c k   321,   t h e   w i r e   fed   r e m a i n s   c e n t r e d  

a b o u t   t he   c e n t r e - l i n e   CL  of  t he   s t i t c h e r   h e a d .  

In  a  m o d i f i c a t i o n   as  shown  in  F i g u r e   17,  the   r a ck   a n d  

p i n i o n   is  r e p l a c e d   by  an  e n d l e s s   b e l t   368  e n t r a i n e d  

o v e r   r o l l e r s   368a ,   368b ,   m o u n t e d   on  trie  s u p p o r t   3 6 5  

and  to  o p p o s i t e   r u n s   of  w h i c h   t he   b l o c k s   321,   322  a r e  

r e s p e c t i v e l y   s e c u r e d   by  c l a m p s   369.   The  c r a n k   362  d r i v e s  

r o l l e r   3 6 8 a .  

In  a  s p e c i f i c   e m b o d i m e n t ,   t h e   s t i t c h i n g   w i r e   ( 0 . 6   t o  

0 .7   mm  d i a m e t e r )   is   s u p p l i e d   on  a  300mm  d i a m e t e r   m o u l d e d  

s p o o l   h a v i n g   a  c a p a c i t y   of  2Kg  of  w i r e   or  a p p r o x i m a t e l y  

4 0 , 0 0 0   s t i t c h e s .   The  main   w i r e   f e e d   s u p p l i e s   a  2 3 . 5 m m  

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

s e t s   up  to  7.5mm  t h i c k .   The  main   f e e d   is   e f f e c t e d   i n  

150ms  o u t s i d e   the  s t i t c h i n g   c y c l e   of  300ms.   P r o p o r t i o n a l  

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

c y c l e .  

F i g u r e   18  shows  a  s t i t c h e r   l i k e   t h a t   of  F i g u r e   7,  l i k e  

r e f e r e n c e s   b e i n g   u s e d   to  d e s i g n a t e   l i k e   p a r t s ,   but   i n c l u d i n g  

a  w i r e   a d v a n c i n g   m e c h a n i s m   i n c l u d i n g   a c t u a t o r   rod  3 6 0  

and  l e v e r   361  i l l u s t r a t e d   l i k e   t h a t   shown  in  F i g u r e  

14  or  1 7 .  

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

19,  t h e   s e c o n d a r y   or  p r o p o r t i o n a l   w i r e   f e e d   b l o c k   321  i s  

s l i d e a b l y   m o u n t e d   on  t h e   main   w i r e   f e e d   320  and  t h e  

two  f e e d   b l o c k s   s h a r e   t h e   same  w i r e   d i o d e   ( g r i p p e r )  

323 .   D u r i n g   the   main   o r ' f i x e d   d i s t a n c e   f e e d ,   t he   m a i n  

and  s e c o n d a r y   f e e d   b l o c k s   320,   321  move  as  a  s i n g l e   u n i t  

and  may  be  d r i v e n   f o r   e x a m p l e   by  a  d r i v e   as  shown  i n  

F i g u r e   13  or  by  a  cam.  The  r e q u i r e d   movemen t   of  t h e  

p r o p o r t i o n a l   w i r e   f e e d   and  c u t t e r   b l o c k s   321,   322  i s  

e f f e c t e d   by  Bowden  c a b l e s   380,   381  c o n n e c t e d   b e t w e e n  



t he   r e s p e c t i v e   f e e d   b l o c k s   and  the   f o r c e   r i n g   205  o f  

t he   c l i n c h e r .   S p r i n g s   382 ,   383  s e r v e   to  r e t u r n   t h e  

b l o c k s   321,   322  to   t h e i r   r e s t   p o s i t i o n s   a t   t he   end  o f  

a  f e e d   c y c l e .   I t   w i l l   be  n o t e d   t h a t   t he   two  B o w d e n  

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

on  the   f o r c e   r i n g   to  e q u a l i s e   t h e   f o r c e s   on  t he   r i n g .  

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 h e   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  t he   s p e c i f i c   d e t a i l s   r e f e r r e d  

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

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

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

a  f l a t   bed  s t i t c h e r   may  e q u a l l y   be  a p p l i e d   to  a  s a d d l 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 h e  

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   f o r  

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

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

of  the   d r i v e   e l e m e n t s   may  be  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 m e n t s  

d e s c r i b e d ,   t h e   s t i t c h e r   h e a d   i s   f i x e d ,   t h e   c l i n c h e r  

c o u l d   be  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   h e a d   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 h e   e m b o d i m e n t s  

of  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 he   s t i t c h e r  

head   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  any  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  be  a r r a n g e d   o v e r   t h e   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 he   t e rm  s t a p l e  

is  used   h e r e i n   to  mean  ei ther  a   w i r e - f a s t e n   w h i c h  

is  p r e - f o r m e d   o u t s i d e   the   s t i t c h i n g   m a c h i n e   or  t he   w h i c h  

is   f o r m e d   w i t h i n   t he   m a c h i n e .  

The  ends   of  t he   s t a p l e   or  s t i t c h   l e g s   may  be  t u r n e d  

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

w iped   a g a i n s t   the   l e g   ends   as  d e s c r i b e d   a b o v e   or  b y  

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 .   T h e  

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 i p e d   f l a t   a g a i n s t   the   s e t .  

A l t h o u g h   in  t he   e m b o d i m e n t s   d e s c r i b e d   h e r e i n ,   t he   c o n s t a n t  

by  w h i c h   t he   w i r e   is   a d v a n c e d   i s   e i t h e r   c rown  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   or  c rown  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   a  minimum  s e t   t h i c k n e s s ,   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   o t h e r   p e r m u t a t i o n s   a re   p o s s i b l e .  

For  e x a m p l e ,   in  t he   e m b o d i m e n t s   of  F i g u r e s   1  to  11  t h e  

c o n s t a n t   may  e q u a l   c rown  l e n g t h   p l u s   once   c l i n c h   l e n g t h  

in  w h i c h   c a s e   t he   c u t t e r   w i l l   i n c l u d e   a  c l i n c h   l e n g t h .  

F u r t h e r m o r e ,   t he   c u t   w i r e   l e n g t h   may  be  v a r i e d   so  a s  

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

t h i c k n e s s   or  t he   c l i n c h   s i z e   may  be  v a r i a b l e   as  a  f u n c t i o n  

of  s e t   t h i c k n e s s ,   b e i n g   l o n g e r   f o r   t h i c k e r   s e t s .   F u r t h e r -  

more  t he   c u t   w i r e   l e n g t h   may  be  v a r i e d   so  as  to  p r o d u c e  

a  c o n s t a n t   c l i n c h   s i z e   r e g a r d l e s s   of  s e t   t h i c k n e s s   o r  

t h e   c l i n c h   s i z e   may  be  v a r i a b l e   as  a  f u n c t i o n   of  s e t  

t h i c k n e s s ,   b e i n g   l o n g e r   f o r   t h i c k e r   s e t s .  

The  e m b o d i m e n t s   d e s c r i b e d   w i t h   r e f e r e n c e   to  F i g u r e s  

-12  to  19  may,  as  a p p r o p r i a t e   or  d e s i r e d ,   i n c l u d e   a n y  

or  a l l   of  the   f e a t u r e s   d e s c r i b e d   in  r e l a t i o n   to  t h e  

e m b o d i m e n t s   of  F i g u r e s   1  to  11  and  p a r t i c u l a r l y   t h o s e  

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



1.  A  w i r e   s t i t c h e r   ( 1 0 0 )   i n c l u d i n g   a  c u t t e r   ( 1 2 5 )  

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

a  s t i t c h e r   h e a d   ( 1 0 1 )   f o r   f o r m i n g   and  d r i v i n g   the   l e n g t h  

of  c u t   w i r e   f o r   b i n d i n g   a  s e t   of  s h e e t s   (SS)  c h a r a c t e r i z e d  

in  t h a t   t h e   l e n g t h   of  s a i d   p i e c e   of  w i r e   (W)  i s   d e t e r m i n e d  

a u t o m a t i c a l l y   in  d e p e n d e n c e   upon  t h e   t h i c k n e s s   of  s a i d  

s e t   of  s h e e t s   ( S S ) .  

2.  A  w i r e   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 h e   c u t t e r   ( 1 2 5 )   i s   m o v a b l e   and  t h e   l e n g t h   of  cu t   w i r e  

p r e s e n t e d   to  t h e   s t i t c h i n g   head   ( 1 0 1 )   is   a u t o m a t i c a l l y  

d e t e r m i n e d   by  a d v a n c i n g   t h e   w i r e   (W)  by  a  d i s t a n c e  

d e p e n d e n t   upon   t h e   t h i c k n e s s   of  t h e   s e t   (SS)  and  p o s i t i o n i n g  

t h e   c u t t e r   ( 1 2 5 )   in  d e p e n d e n c e   upon  t h e   t h i c k n e s s   o f  

t h e   s e t   ( 5 5 ) .  

3.  A  w i r e   s t i t c h e r   a c c o r d i n g   to  C l a i m   1,  c o m p r i s i n g  

f i r s t   means   ( 3 2 0 )   f o r   a d v a n c i n g   t h e   w i r e   t h r o u g h   a  f i x e d  

d i s t a n c e   p a s t   t h e   c u t t e r   ( 1 2 5 )   and  s e c o n d   means   ( 3 2 1 ,  

322,   324)  f o r   f u r t h e r   a d v a n c i n g   t h e   w i r e   (W)  and  p o s i t i o n i n g  

t h e   c u t t e r   ( 1 2 5 )   in   d e p e n d e n c e   upon  t h e   t h i c k n e s s   o f  

t h e   s e t   ( 5 5 ) .  

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   2  in  w h i c h   t h e   c u t t e r  

( 1 2 5 )   has   a  r e s t   p o s i t i o n   and  t h e   end  of   t h e   w i r e   s u p p l y  

(W)  is   a d v a n c e d   p a s t   t h e  r e s t   p o s i t i o n   of   t h e   c u t t e r  

by  a  d i s t a n c e   d e p e n d e n t   upon  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   ( 1 2 5 )   i s   r e t r a c t e d   ( o p t i o n a l l y   e x c e p t   in  t h e  

c a s e   of  a  m in imum  t h i c k n e s s   s e t )   by  a  d i s t a n c e   d e p e n d e n t  

upon  t h e   s e t   t h i c k n e s s ,   or  a c c o r d i n g   to   C l a i m   3  in  w h i c h  

t h e   c u t t e r   ( 1 2 5 )   has   a  r e s t   p o s i t i o n   and  t h e   end  o f  

t h e   w i r e   s u p p l y   (W)  is   a d v a n c e d   by  t h e   f i r s t   means   ( 3 2 0 )  

p a s t   t he   r e s t   p o s i t i o n   of  t h e   c u t t e r   by  a  f i x e d   d i s t a n c e  

and  ( o p t i o n a l l y   e x c e p t   in  t h e   c a s e   of  a  min imum  t h i c k n e s s  

s e t )   a d d i t i o n a l l y   by  a  d i s t a n c e   d e p e n d e n t   upon  t he   s e t  



t h i c k n e s s   (55)   and  the   c u t t e r   (125)   is   r e t r a c t e d   ( o p t i o n a l l y  

e x c e p t   in  t h e   c a s e   of  a  minimum  t h i c k n e s s   s e t )   by  a  

d i s t a n c e   d e p e n d e n t   upon  the   s e t   t h i c k n e s s .  

5.  A  s t i t c h e r   a c c o r d i n g   to  C la im   2  or  3.  in  w h i c h  

t h e   c u t t e r   ( 125 )   has   a  r e s t   p o s i t i o n   and  ir:  t he   c a s e  

of  a  s t i t c h e r   a c c o r d i n g   to  C la im   2  t h e   end  of  t he   w i r e  

s u p p l y   (W)  is  a d v a n c e d   p a s t   the   r e s t   p o s i t i o n   of  t h e  

c u t t e r   by  a  d i s t a n c e   made  up  e i t h e r   of  a  f i r s t   c o n s t a n t  

( e q u a l   to  c rown  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  

a  m in imum  s e t   t h i c k n e s s )   or  a  s e c o n d   c o n s t a n t   ( e q u a l  

to  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   the   s e t  

t h i c k n e s s   and  the   c u t t e r   ( 125 )   is  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   in  t he   c a s e   of  t h e  

f i r s t   c o n s t a n t   to  t he   s e t   t h i c k n e s s   m i n u s   the   m i n i m u m  

s e t   t h i c k n e s s   and  e q u a l   in  the   c a s e   of  t h e   s e c o n d   c o n s t a n t  

to  t h e   s e t   t h i c k n e s s ,   and  in  t he   c a s e   of  a  s t i t c h e r  

a c c o r d i n g   to  C la im   3  t he   end  of  the   w i r e   s u p p l y   (W) 

is   a d v a n c e d   by  t he   f i r s t   means   (320)   p a s t   t h e   r e s t   p o s i t i o n  

of  t h e   c u t t e r   ( 125 )   by  a  f i x e d   d i s t a n c e   e q u a l   to  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 w i c e   a  m i n i m u m  

s e t   t h i c k n e s s   in  w h i c h   c a s e   t he   w i r e   is   t h e r e a f t e r ,  

e x c e p t   in  t he   c a s e   of  a  minimum  t h i c k n e s s   s e t ,   a d v a n c e d  

by  t h e   s e c o n d   means   ( 3 2 1 ,   322,   324)  by  a  d i s t a n c e   e q u a l  

to  t h e   s e t   t h i c k n e s s   m i n u s   t h e   minimum  s e t   t h i c k n e s s  

and  t h e   c u t t e r   ( 125 )   is  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   m i n u s   t he   m i n i m u m  

s e t   t h i c k n e s s ,   or  the   w i r e   end  is  a d v a n c e d   by  a  f i x e d  

d i s t a n c e   e q u a l   to  c rown  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  

in  w h i c h   c a s e   the   w i r e   is  t h e r e a f t e r   a d v a n c e d   by  t h e  

s e c o n d   means   ( 3 2 1 ,   322,   324)  by  a  d i s t a n c e   e q u a l   t o  

t h e   s e t   t h i c k n e s s   and  t he   c u t t e r   ( 125 )   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  the   s e t  

t h i c k n e s s .  

6.  A  s t i t c h e r   a c c o r d i n g   to  C la im   1  or  2  or  C l a i m   4 

or  5  as  a p p e n d a n t   to  C l a i m   2,  in  wh ich   t h e   w i r e   (W) 



i s   a d v a n c e d   by  g r i p p e r   means   ( 1 2 0 )   and  t he   g r i p p e r   m e a n s  

( 1 2 0 )   and  t h e   c u t t e r   ( 1 2 5 )   a r e   b i a s s e d   t o w a r d s   " a c h  

o t h e r   and  a r e   d r i v e n   by  a  common  d r i v e   member  ( 1 5 8 ) ,  

p r e f e r a b l y   a  cam  h a v i n g   o p p o s i t e   f a c e s   ( 1 6 4 ,   165)  a c t i n g  

on  t he   g r i p p e r   means   ( 1 2 0 )   and  t h e   c u t t e r   ( 125 )   r e s p e c t i v e l y .  

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   2  or  C l a i m   4  or  5 

as  a p p e n d a n t   to  C l a i m   2,  or  C l a i m   6,  in  w h i c h   t he   w i r e  

is   a d v a n c e d   by  m o v a b l e   g r i p p e r   means   (120)   and  m o v e m e n t  

of  t he   g r i p p e r   means   ( 1 2 0 )   and  t h e   c u t t e r   ( 1 2 5 )   is   l i m i t e d  

by  an  i n h i b i t o r   ( 1 2 4 )   p o s i t i o n e d   in  d e p e n d e n c e   u p o n  

s e t   t h i c k n e s s .  

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

( 1 2 4 )   is   p o s i t i o n e d   by  m o v a b l e   c l a m p i n g   means   ( 2 0 3 )  

a r r a n g e d   o p p o s i t e   t h e   s t i t c h e r   h e a d   ( 1 0 1 )   f o r   p o s i t i o n i n g  

a  s e t   of  s h e e t s   (SS)  a g a i n s t   t h e   s t i t c h e r   head   ( 1 0 1 )  

or  by  m o v e m e n t   of  t h e   s t i t c h e r   head   ( 1 0 1 )   r e l a t i v e   t o  

a  f i x e d   c l a m p i n g   means   ( 2 0 3 )   by  w h i c h   a  s e t   (SS)  i s  

p o s i t i o n e d   a g a i n s t   t h e   h e a d   ( 1 0 1 ) ,   in  w h i c h   t h e   g r i p p e r  

means   ( 1 2 0 )   and  t h e   c u t t e r   ( 1 2 5 )   have   f a c e s   ( 1 3 8 ,   1 3 9 )  

w h i c h   e n g a g e   w i t h   c o r r e s p o n d i n g   f a c e s   ( 1 4 1 ,   142)  r e s p e c t i v e l y  

of   t he   i n h i b i t o r   ( 1 2 4 )   w h i c h   is   moved  in  a  p l a n e   a t  

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

( 1 2 5 )   and  g r i p p e r   m e a n s  ( 1 2 0 ) ,   and  in  w h i c h   w i r e   d i o d e s  

( 1 2 2 ,   123)  a r e   a s s o c i a t e d   r e s p e c t i v e l y   w i t h   t h e   g r i p p e r  

means   ( 1 2 0 )   and  t h e   c u t t e r   ( 1 2 5 )   w h i c h   g r i p   t h e   w i r e  

(W)  o n l y   a g a i n s t   r e l a t i v e   m o v e m e n t   to  t he   r e s p e c t i v e  

one  of  t h e   g r i p p e r   means   ( 1 2 0 )   and  t h e   c u t t e r   ( 1 2 5 )  

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

9.  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  or  C l a i m   4  or  5 

as  a p p e n d a n t   to   C l a i m   3,  i n c l u d i n g   a  f i r s t   w i r e   g r i p p e r  

( 3 2 0 )   f o r   a d v a n c i n g   t h e   w i r e   (W)  p a s t   t h e   c u t t e r   ( 1 2 5 )  

by  s a i d   f i x e d   d i s t a n c e ,   a  s e c o n d   w i r e   g r i p p e r   ( 3 2 1 )  

f o r   f u t h e r   a d v a n c i n g   t h e   w i r e   (W)  by  a  d i s t a n c e   d e p e n d e n t  

upon   t he   t h i c k n e s s   of  s e t   (SS)  and  a  t h i r d   w i r e   g r i p p e r  



(322)   is  a s s o c i a t e d   w i t h   t he   c u t t e r   (12S)   f o r   g r i p p i n g  

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

g r i p p e r s   ( 3 2 0 ,   3 2 1 ) ,   m o v e m e n t   of  t he   s e c o n d   w i r e   g r i p p e r  

(321)   and  the   c u t t e r   ( 125 )   b e i n g   c o n t r o l l e d   by  an  a c t u a t o r  

(324)   p o s i t i o n e d   in  d e p e n d e n c e   upon  s e t   t h i c k n e s s .  

10.  A  s t i t c h e r   a c c o r d i n g   to  C l a i m   9,  in  w h i c h   the   s e c o n d  

w i r e   g r i p p e r   ( 3 2 1 )   and  the   c u t t e r   (125)   a r e   i n t e r c o n n e c t e d  

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

11.  A  s t i t c h e r   a c c o r d i n g   to  C la im   3  or  any  p r e c e d i n g  

C la im   a p p e n d a n t   to  C l a i m   3,  in  w h i c h   t he   f i r s t   m e a n s  

(320)   d r i v e s   a  w i r e   g r i p p e r   (321)   to  a d v a n c e   t he   w i r e  

(W)  by  s a i d   f i x e d   d i s t a n c e   and  t he   s e c o n d   means   ( 2 0 5 )  

d r i v e s   the   w i r e   g r i p p e r   (321)   by  s a i d   f u r t h e r   d i s t a n c e  

and  r e t r a c t s   t h e   c u t t e r   ( 1 2 5 ) .  

12.  A  s t i t c h e r   a c c o r d i n g   to  C la im   11,  i n c l u d i n g   o n e  

or  more  of  t he   f o l l o w i n g   f e a t u r e s :  

(a)  a  f e e d   b l o c k   ( 3 2 0 )   a r r a n g e d   to  be  d r i v e n   t h r o u g h  

a  f i x e d   d i s t a n c e   f o r   a d v a n c i n g   the   w i r e   (W)  by  s a i d  

f i x e d   d i s t a n c e ,   t h e   w i r e   g r i p p e r   (321)   b e i n g   s l i d e a b l y  

m o u n t e d   on  t h e   f e e d   b l o c k   (320)   f o r   f u r t h e r   a d v a n c i n g  

t h e   w i r e   (W)  in  d e p e n d e n c e   upon  s e t   t h i c k n e s s ;  

(b)  t he   c u t t e r   ( 1 2 5 )   is   moved  and  t he   w i r e   g r i p p e r  

(321)   is  f u r t h e r   a d v a n c e d   by  an  a c t u a t o r   m e c h a n i s m   ( 2 0 5 )  

in  d e p e n d e n c e   upon   s e t   t h i c k n e s s ;  

(c)  t he   a c t u a t o r   m e c h a n i s m   (205)   c o m p r i s e s   B o w d e n  

c a b l e s   ( 3 8 1 ,   380)   c o n n e c t i n g   t he   c u t t e r   (125)   and  w i r e  

g r i p p e r   (321)   to  a  m o v a b l e   c l a m p i n g   means   (205)   f o r  

t h e   s e t   ( S S ) ;  

(d)  a  w i r e   g r i p p e r   (322)   is  a s s o c i a t e d   w i t h   t h e  

c u t t e r   (125)   f o r   g r i p p i n g   t he   w i r e   (W)  d u r i n g   r e t r a c t i o n  

of  t he   w i r e   g r i p p e r   (321)   wh ich   a d v a n c e s   t he   w i r e .  

13.  A  m e t h o d   of  b i n d i n g   a  s e t   of  s h e e t s   in  wh ich   a  



p i e c e   of  w i r e   is   c u t   f rom  a  s u p p l y   of  w i r e   (W)  and  f o r m e d  

and  d r i v e n   t h r o u g h   a  s a i d   s e t   (SS)  to  b i n d   t he   s h e e t s  

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

of  w i r e   is   d e t e r m i n e d   a u t o m a t i c a l l y   in  d e p e n d e n c e   u p o n  

t h e   t h i c k n e s s   of  s a i d   s e t   of  s h e e t s   ( S S ) ,   p r e f e r a b l y  

by  a d v a n c i n g   t h e   w i r e   (W)  by  a  d i s t a n c e   d e p e n d e n t   u p o n  

t h e   t h i c k n e s s   of  t h e   s e t   (SS)  and  p o s i t i o n i n g   a  w i r e  

c u t t e r   ( 1 2 5 )   in  d e p e n d e n c e   upon  t he   t h i c k n e s s   of  t h e  

s e t .  

14.  A  m e t h o d   of  b i n d i n g   a  s e t   of  s h e e t s   a c c o r d i n g   t o  

C l a i m   13,  in  w h i c h   t h e   l e n g t h   of  s a i d   p i e c e   of  w i r e  

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

t h i c k n e s s   of  s a i d   s e t   of  s h e e t s   by  f i r s t   a d v a n c i n g   t h e  

w i r e   (W)  by  a  f i x e d   d i s t a n c e   and  t h e n   f u r t h e r   a d v a n c i n g  

t h e   w i r e   (W)  by  a  d i s t a n c e   d e p e n d e n t   upon   t h e   t h i c k n e s s  

of  t h e   s e t   (SS)  and  p o s i t i o n i n g   a  w i r e   c u t t e r   ( 1 2 5 )  

in  d e p e n d e n c e   upon   t h e   t h i c k n e s s   of  t h e   s e t .  
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