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©  Apparatus  for  manufacturing  slide  fasteners  with  flies. 
(57)  An  apparatus  automatically  manufactures  a  succession 
of  slide  fasteners  (22)  with  flies  (14)  from  a  continuous  slide 
fastener  chain  (10)  having  a  pair  of  intermeshed  rows  of 
coupling  elements  (12)  with  element-free  spaces  (13)  therein 
and  stringer  tapes  (11)  supporting  the  rows  of  coupling 
elements  (12),  respectively,  with  the  flies  (14)  sewn  to  one  of 
the  tapes  (11).  The  apparatus  includes  a  feed  path  (29)  along 
which  the  chain  (10)  can  be  fed  along,  a  fly  folder  (26)  in  the 
feed  path  (29)  for  folding  one  of  the  flies  (14)  on  itself  at  a 
time,  a  slider  applicator  (27)  in  the  feed  path  (29)  for 
mounting  one  of  the  sliders  (17)  at  a  time  on  the  rows  of 
coupling  elements  (12),  a  feed  roller  assembly  (32)  for 
feeding  the  chain  (10)  along  the  feed  path  (29)  in  selective 
engagement  with  the  intermeshed  rows  of  coupling  ele- 
ments  (12),  a  bottom  stop  applicator  and  chain  cutter  (28)  in 
the  feed  path  (29)  for  applying  a  bottom  stop  (21  )  to  the  rows 
of  coupling  elements  (12)  and  cutting  off  the  chain  (10) 
across  one  of  the  element  -free  spaces  (13)  to  produce  a  slide 
fastener  (22)  with  a  fly  (14),  and  a  discharge  roller  assembly 
(33)  actuatable  in  synchronism  with  the  feed  roller  assembly 
(32)  for  discharging  the  produced  slide  fastener  (22)  with  the 
fly  (14). 
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 A n   apparatus  automatically  manufactures  a  succession 
of  slide  fasteners  (22)  with  flies  (14)  from  a  continuous  slide 
fastener  chain  (10)  having  a  pair  of  intermeshed  rows  of 
coupling  elements  (12)  with  element-free  spaces  (13)  therein 
and  stringer  tapes  (11)  supporting  the  rows  of  coupling 
elements  (12),  respectively,  with  the  flies  (14)  sewn  to  one  of 
the  tapes  (11).  The  apparatus  includes  a  feed  path  (29)  along 
which  the  chain  (10)  can  be  fed  along,  a  fly  folder  (26)  in  the 
feed  path  (29)  for  folding  one  of  the  flies  (14)  on  itself  at  a 
time,  a  slider  applicator  (27)  in  the  feed  path  (29)  for 
mounting  one  of  the  sliders  (17)  at  a  time  on  the  rows  of 
coupling  elements  (12),  a  feed  roller  assembly  (32)  for 
feeding  the  chain  (10)  along  the  feed  path  (29)  in  selective 
engagement  with  the  intermeshed  rows  of  coupling  ele- 
ments  (12),  a  bottom  stop  applicator  and  chain  cutter  (28)  in 
the  feed  path  (29)  for  applying  a  bottom  stop  (21)  to  the  rows 
of  coupling  elements  (12)  and  cutting  off  the  chain  (10) 
across  one  of  the  element-free  spaces  (13)  to  produce  a  slide 
fastener  (22)  with  a  fly  (14),  and  a  discharge  roller  assembly 
(33)  actuatable  in  synchronism  with  the  feed  roller  assembly 
(32)  for  discharging  the  produced  slide  fastener  (22)  with  the 
fly  (14). 





V a r i o u s   a p p a r a t u s   have   b e e n   p u t   to  use  f o r  

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

s u c c e s s i v e l y .   H o w e v e r ,   no  a p p a r a t u s   has   been   p r o p o s e d  

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

s l i d e   f a s t e n e r s   w i t h   f l i e s   a t t a c h e d   t h e r e t o .  

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

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

i n c r e a s e d   e f f i c i e n c y   when  s l i d e   f a s t e n e r s   a r e   to  b e  

a t t a c h e d   to  a  c l o s i n g   a t   the   f r o n t   of   m e n ' s   t r o u s e r s .  

The  f l y   is  sewn  to  one  of  s t r i n g e r   t a p e s   l o n g i t u d i n a l l y  

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

f l y   b e i n g   w i d e r   t h a n   t he   s l i d e   f a s t e n e r .   At  the   t i m e  

of  s e w i n g   t he   s l i d e   f a s t e n e r ,   t he   f l y   is   f o l d e d   o n  

i t s e l f   a b o u t   t h e   s t i t c h i n g   and  t h e n   sewn  to  t h e  

t r o u s e r s .   In  t h e   p r o d u c t i o n   of  s l i d e   f a s t e n e r s   w i t h  

f l i e s ,   i f   a  f l y   w e r e   to  be  a t t a c h e d   to   a  f i n i s h e d   s l i d e  

f a s t e n e r ,   t h e n   d i f f i c u l t y   wou ld   a r i s e   in  s e w i n g   the   f l y  

to  t he   s l i d e   f a s t e n e r   on  a  s e w i n g   m a c h i n e   due  to  t h e  



p r e s e n c e   of  a  s l i d e r   on  t h e   s l i d e   f a s t e n e r .   T h e r e f o r e ,  

i t   is   more   a d v a n t a g e o u s   to   s ew   f l i e s   to  a  s l i d e  

f a s t e n e r   c h a i n   in  a d v a n c e ,   and  t h e n   to  p r o c e s s   t h e  

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

f a s t e n e r s .   H o w e v e r ,   s i n c e   f l i e s   have   a l r e a d y   been   s e w n  

to  t h e   s l i d e   f a s t e n e r   c h a i n ,   t h e   f l y   has  to  be  f o l d e d  

on  i t s e l f   b e f o r e   a  s l i d e r   is  m o u n t e d   on  the   c h a i n ,   a n d  

t h e   f o l d e d   f l y   p r e s e n t s   an  i n c r e a s e d   t h i c k n e s s   on  o n e  

s i d e   of  t h e   c h a i n ,   w h i c h   has   p r e v e n t e d   the   c h a i n   f r o m  

b e i n g   a c c u r a t e l y   f ed   a l o n g .   The  f o l d e d   f l y   a t t a c h e d   t o  

one  of  s t r i n g e r   t a p e s   r e n d e r s   t h e   t a p e s   d i f f e r e n t   i n  

r i g i d i t y ,   m a k i n g   i t   l e s s   r e l i a b l e   to  t h r e a d   t h e   t a p e  

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

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

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

e l e m e n t s   o n l y .   H o w e v e r ,   t h e   s l i d e r   wou ld   i n t e r f e r e  

w i t h   t he   f e e d   r o l l e r   a s s e m b l y .   For  t he   r e a s o n s  

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

been   a v a i l a b l e   in  t he   p a s t   f o r   m a n u f a c t u r i n g   s l i d e  

f a s t e n e r s   w i t h   f l i e s .  

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

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

of  s l i d e   f a s t e n e r s   w i t h   f l i e s   f rom  a  s l i d e   f a s t e n e r  

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

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

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

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



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

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

s p a c e s   t h e r e i n   and  s t r i n g e r   t a p e s   s u p p o r t i n g   t he   r o w s  

of  c o u p l i n g   e l e m e n t s ,   r e s p e c t i v e l y ,   w i t h   t h e   f l i e s   s e w n  

to  one  of  t h e   t a p e s ,   c o m p r i s i n g :  

(a)   a  f e e d   p a t h   a l o n g   w h i c h   t h e   c h a i n   can  be  f e d  

a l o n g ;  

(b)  f i r s t   means   in  s a i d   f e e d   p a t h   f o r   f o l d i n g  

one  of  t he   f l i e s   on  i t s e l f   a t   a  t i m e ;  

(c)   s e c o n d   m e a n s   in  s a i d   f e e d   p a t h   f o r   m o u n t i n g  

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

e l e m e n t s ;  

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

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

i n t e r m e s h e d   rows  of  c o u p l i n g   e l e m e n t s   ( 1 2 ) ;  

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

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

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

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

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

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

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

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

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

in  t he   a r t   upon   m a k i n g   r e f e r e n c e   to  t he   d e t a i l e d  

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

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



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

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

F i g u r e   1  is   a  p l a n   v i e w   s h o w i n g   t h e   p r o g r e s s i v e  

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

m a n u f a c t u r e d ;  

F i g u r e   2  is   a  c r o s s - s e c t i o n a l   v i e w   t a k e n   a l o n g  

l i n e   I I  -   I I   of   F i g u r e   1 ;  

F i g u r e   3  is  a  s i d e   e l e v a t i o n a l   v i e w   of  a n  

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

F i g u r e   4  is   a  f r a g m e n t a r y   p e r s p e c t i v e   v i e w   o f  

t he   a p p a r a t u s   shown  in  F i g u r e   3 ;  

F i g u r e   5  is   a  v e r t i c a l   c r o s s - s e c t i o n a l   v i e w   of  a  

g u i d e   r o l l e r   a s s e m b l y ;  

F i g u r e   6  is  a  f r o n t   e l e v a t i o n a l   v i e w   of  a  f e e d  

r o l l e r   a s s e m b l y ;  

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

t he   f e e d   r o l l e r   a s s e m b l y   and  a  d i s c h a r g e   r o l l e r  

a s s e m b l y ;  

F i g u r e   8  is  a  v e r t i c a l   c r o s s - s e c t i o n a l   v i e w   of  a  

c h a i n   s p l i t t e r   and  a  s l i d e r   s u p p l y   u n i t ;  

F i g u r e   9  is  a  f r o n t   e l e v a t i o n a l   v i e w   of  t h e  

c h a i n   s p l i t t e r ,   t a k e n   a l o n g   l i n e   I X  -   IX  of  F i g u r e   8 ;  

F i g u r e   10  is  a  p e r s p e c t i v e   v i e w   of  a  s l i d e  

f a s t e n e r   c h a i n   as  i t   r u n s   b e l o w   t h e   c h a i n   s p l i t t e r ;  

F i g u r e   11  is  a  p e r s p e c t i v e   v i e w   of  t h e   s l i d e  

f a s t e n e r   c h a i n   as  i t   i s   s p r e a d   by  t h e   c h a i n   s p l i t t e r ;   . 

F i g u r e   12  is  a  p e r s p e c t i v e   v i e w   of  t he   s l i d e  



f a s t e n e r   c h a i n   on  w h i c h   a  s l i d e r   is  m o u n t e d ;  

F i g u r e   13  is  a  c r o s s - s e c t i o n a l   v iew  t a k e n   a l o n g  

l i n e   X I I I  -   X I I I   of  F i g u r e   1 2 ;  

F i g u r e   14  is  a  v e r t i c a l   c r o s s - s e c t i o n a l   v i e w   o f  

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

e l e m e n t - f r e e   s p a c e   in  a  s l i d e   f a s t e n e r   c h a i n ;  

F i g u r e   15  is   a  v i ew   s i m i l a r   to  F i g u r e   1 4 ,  

i l l u s t r a t i n g   t h e   s l i d e r   r e l e a s e d   f rom  a  s l i d e r   h o l d e r ;  

F i g u r e   16  is   a  f r a g m e n t a r y   v e r t i c a l  

c r o s s - s e c t i o n a l   v i e w   of  a  b o t t o m   s t o p   a p p l i c a t o r   and  a  

c h a i n   c u t t e r ;  

F i g u r e   17  is  an  e n l a r g e d   f r a g m e n t a r y   v e r t i c a l  

c r o s s - s e c t i o n a l   v i ew  of  t he   b o t t o m   s t o p   a p p l i c a t o r  

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

F i g u r e   18  is  an  e n l a r g e d   f r a g m e n t a r y   v e r t i c a l  

c r o s s - s e c t i o n a l   v i e w   of  t he   b o t t o m   s t o p   a p p l i c a t o r  

a f t e r   i t   has   p r o d u c e d   a  b o t t o m   s t o p   f rom  t he   b o t t o m  

s t o p   b l a n k   w i r e ;  

F i g u r e   19  is  a  s i d e   e l e v a t i o n a l   v i e w ,   p a r t l y   i n  

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

shown  in  F i g u r e   3 ;  

F i g u r e   20  is  a  s i d e   e l e v a t i o n a l   v iew  of  a  

s t o p p e r   as  i t   s t o p s   a  s l i d e   f a s t e n e r   c h a i n ;  

F i g u r e  2 1   is  a  s i d e   e l e v a t i o n a l   v i e w ,   p a r t l y   i n  

c r o s s   s e c t i o n ,   of  t he   c h a i n   g u i d e   d e v i c e ;  

F i g u r e   22  is  a  p e r s p e c t i v e   v i e w   of  t he   c h a i n  

g u i d e   d e v i c e ;   a n d  



F i g u r e   23  is  a  f r a g m e n t a r y   f r o n t   e l e v a t i o n a l  

view  of  t h e   d i s c h a r g e   r o l l e r   a s s e m b l y   as  i t   d i s c h a r g e s  

3  s l i d e   f a s t e n e r   c h a i n .  

As  shown  in  F i g u r e s   1  a n d   2,  a  s l i d e   f a s t e n e r  

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

t a p e s   11 ,   11  s u p p o r t i n g   i n t e r m e s h e d   rows  of  d i s c r e t e  

c o u p l i n g   e l e m e n t s   12  on  c o n f r o n t i n g   l o n g i t u d i n a l   e d g e s  

t h e r e o f   w i t h   an  e l e m e n t - f r e e   s p a c e   or   gap  13  in  t h e  

i n t e r m e s h e d   rows  of  c o u p l i n g   e l e m e n t s   12.  A  f l y   1 4  

w i d e r   t h a n   t h e   c h a i n   10  is  sewn  to  o n e  o f   t he   s t r i n g e r  

t a p e s   11  by  two  rows  of  s e w i n g   t h r e a d s   15  a l o n g   a  

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

14.  The  c h a i n   10  w i t h   t he   s t i t c h e d   f l y   14  i s  

p r o g r e s s i v e l y   p r o c e s s e d   as  f o l l o w s :  

As  t h e   c h a i n   10  t r a v e l s   in  t h e   d i r e c t i o n   of  t h e  

a r r o w   16,   t h e   f l y   14  is  f o l d e d   on  i t s e l f   a b o u t   t h e  

s e w i n g   t h r e a d s   15,   as  shown  in  F i g u r e   2,  t h u s   e x p o s i n g  

t h e   i n t e r m e s h e d   rows  of  c o u p l i n g   e l e m e n t s   12.  A  s l i d e r  

17  is   p u t   in  t h e   e l e m e n t - f r e e   s p a c e   13  as  t h e  

i n t e r m e s h e d   rows  of  c o u p l i n g   e l e m e n t s   12  is  t h r e a d e d  

t h r o u g h   t h e   s l i d e r   17  f rom  i t s   open   s h o u l d e r s   18,  1 8 .  

The  s l i d e r   17  has  a  p u l l   t ab   19  w i t h   a  t h r o u g h - h o l e   20 

d e f i n e d   t h e r e i n .   Then ,   b o t t o m   s t o p s   21  a re   a p p l i e d   t o  

an  end  of   t h e   i n t e r m e s h e d   rows  of   c o u p l i n g   e l e m e n t s   1 2 ,  

and  t h e   c h a i n   10  is  cu t   i n t o   a  p r e d e t e r m i n e d   l e n g t h ,  

t h e r e b y   c o m p l e t i n g   a  s l i d e   f a s t e n e r   22  w i t h   t h e   f l y   1 4 . .  

The  s l i d e   f a s t e n e r   c h a i n   10  w i t h   t he   f l y   14  c a n  



be  p r o c e s s e d   i n t o   t he   s l i d e r   f a s t e n e r   22  w i t h   the   f l y  

14  by  an  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   by  t h e  

r e f e r e n c e   n u m e r a l   25  in  F i g u r e s   3  and  4.  The  a p p a r a t u s  

25  e s s e n t i a l l y   c o m p r i s e s   a  f l y   f o l d e r   26,  a  s l i d e r  

a p p l i c a t o r   27,  and  a  b o t t o m   s t o p   a p p l i c a t o r   and  c h a i n  

c u t t e r   28,   w h i c h   a r e   a r r a n g e d   in  t he   o r d e r   named  a l o n g  

a  f e e d   p a t h   29  f o r   t he   s l i d e   f a s t e n e r   c h a i n   10  a n d  

m o u n t e d   on  a  bed  or  b a s e   3 0 .  

The  f e e d   p a t h   29  is  p r i m a r i l y   d e f i n e d   by  a  g u i d e  

r o l l e r   a s s e m b l y   31  in  t h e   f l y   f o l d e r   26,  a  f e e d   r o l l e r  

a s s e m b l y   32  d i s p o s e d   d o w n s t r e a m   of  t h e   s l i d e r  

a p p l i c a t o r   27,  and  a  d i s c h a r g e   r o l l e r   a s s e m b l y   33  

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

c h a i n   c u t t e r   2 8 .  

As  i l l u s t r a t e d   in  F i g u r e   5,  t h e   g u i d e   r o l l e r  

a s s e m b l y   31  is   c o m p o s e d   of  a  p a i r   of  u p p e r   and  l o w e r  

i d l i n g   r o l l e r s   34,  35  f o r   g u i d i n g   t h e   i n t e r m e s h e d   r o w s  

of  c o u p l i n g   e l e m e n t s   12  s a n d w i c h e d   t h e r e b e t w e e n .   T h e  

u p p e r   r o l l e r   34  is   r o t a t a b l y   m o u n t e d   by  a  s h a f t   36 

s e c u r e d   to  a  v e r t i c a l   s u p p o r t   p l a t e   37  m o u n t e d   on  t h e  

bed  30.  The  l o w e r   r o l l e r   35  is  m o u n t e d   on  a  s h a f t   38 

e x t e n d i n g   t h r o u g h   t he   v e r t i c a l   s u p p o r t   p l a t e   37  a n d  

s u p p o r t i n g   t h e r e o n   a  b r a k e   m e c h a n i s m   39.  The  b r a k e  

m e c h a n i s m   39  i n c l u d e s ' - a   d i s k   40  k e y e d   to  t he   s h a f t   38  

f o r   r o t a t i o n   t h e r e w i t h ,   a  b r a k e   drum  41  w i t h   a  b r a k e  

s h o e   42  f o r c e - f i t t e d   t h e r e o v e r   and  f i x e d l y   m o u n t e d   i n  

an  a t t a c h m e n t   p l a t e   43  m o u n t e d   on  t h e   v e r t i c a l   s u p p o r t  



p l a t e   37,   and  a  c l u t c h   p l a t e   44  a x i a l l y   m o v a b l y  

a t t a c h e d   to   t h e   b r a k e   drum  41  by  p i n s   45.  An 

e l e c t r o m a g n e t   46  is  m o u n t e d   in  t h e   v e r t i c a l   s u p p o r t  

p l a t e   37  c l o s e l y   to  t h e   d i s k   40.  In  r e s p o n s e   t o  

e n e r g i z a t i o n   of  t h e   e l e c t r o m a g n e t   46,  t he   c l u t c h   p l a t e  

44  can  be  p r e s s e d   a g a i n s t   t h e   d i s k   40  to  s t o p   r o t a t i o n  

of  t he   g u i d e   r o l l e r   a s s e m b l y   31  f o r   t h e r e b y  

i n t e r r u p t i n g   t h e   t r a v e l   of  t h e   c h a i n   1 0 .  

As  t he   c h a i n   10  is   f ed   a l o n g   t h r o u g h   the   g u i d e  

r o l l e r   a s s e m b l y   31,  t he   f l y   14  s t a r t s   b e i n g  

p r o g r e s s i v e l y   f o l d e d   by  an  i n c l i n e d   g u i d e   p l a t e   4 7  

b e f o r e   r e a c h i n g   t h e   g u i d e   r o l l e r   a s s e m b l y   31  and  i s  

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

r o l l e r   a s s e m b l y   31,  as  i l l u s t r a t e d   in  F i g u r e   5 .  

As  shown  in  F i g u r e s   3,  4,  and  6,  t he   f e e d   r o l l e r  

a s s e m b l y   32  c o m p r i s e s   a  p a i r   of  u p p e r   and  l o w e r   r o l l e r s  

48,  49  f o r   f e e d i n g   t he   i n t e r m e s h e d   rows  of  c o u p l i n g  

e l e m e n t s   12  t h e r e b e t w e e n .   The  u p p e r   r o l l e r   48  i s  

r o t a t a b l y   m o u n t e d   on  a  b r a c k e t   50  ( F i g u r e   4)  w h i c h   i s  

m o v a b l e   v e r t i c a l l y   by  a  f i r s t   f l u i d   c y l i n d e r   23  t o  

b r i n g   t he   u p p e r   r o l l e r   48  t o w a r d   and  away  f rom  t h e  

l o w e r   r o l l e r   49.  The  l o w e r   r o l l e r   49  is  r o t a t a b l y  

m o u n t e d   by  a  s h a f t   51  in  a  b e a r i n g   52  m o u n t e d   on  a  

b l o c k   53.   The  s h a f t   51  s u p p o r t s   on  an  end  t h e r e o f   a  

s p r o c k e t   54  w h i c h   is  d r i v e n   v i a   an  e n d l e s s   c h a i n   55  b y  

a  s p r o c k e t   56  m o u n t e d   on  an  end  of  a  s h a f t   57  of  t h e  

d i s c h a r g e   r o l l e r   a s s e m b l y   33.  As  shown  in  F i g u r e   6 ,  



t he   u p p e r   and  l o w e r   r o l l e r s   48,   49  have   t o o t h e d   o r  

o t h e r w i s e   r o u g h e n e d   p e r i p h e r a l   s u r f a c e s   58,   5 9 ,  

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

rows  of  c o u p l i n g   e l e m e n t s   1 2 .  

As  i l l u s t r a t e d   in  F i g u r e   7,  a  o n e - w a y   c l u t c h   6 0  
- 

i s   d i s p o s e d   b e t w e e n   t h e   s h a f t   51  and  t he   l o w e r   r o l l e r  

49  f o r   r o t a t i n g   t h e   l o w e r   r o l l e r   49  o n l y   in  a  d i r e c t i o n  
. 

to  f e e d   t h e   i n t e r m e s h e d   rows  of  c o u p l i n g   e l e m e n t s   1 2 .  

As  shown  in  F i g u r e s   3  and  4,  t he   d i s c h a r g e  

r o l l e r   a s s e m b l y   33  is   c o m p o s e d   of  a  p a i r   of  l a t e r a l l y  

s p a c e d   u p p e r   r o l l e r s   61 ,   61  and  a  l o w e r   r o l l e r   62  

c o a c t i n g   w i t h   t he   u p p e r   r o l l e r s   61,  61  f o r   d i s c h a r g i n g  

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

Each  of  t he   u p p e r   r o l l e r s   61,   61  is  r o t a t a b l y   m o u n t e d  

on  one  end  of   a  l e v e r   63  p i v o t a b l y   c o n n e c t e d   by  a  p i n  

64a  to   a  b r a c k e t   64  m o u n t e d   on  a  v e r t i c a l   moun t   p l a t e  

65.  The  o t h e r   end  of  t h e   l e v e r   63  is  p i v o t a b l y  

c o n n e c t e d   to  a  p i s t o n   r o d   of  a  s e c o n d   f l u i d   c y l i n d e r   6 6  

s u p p o r t e d   on  t h e   v e r t i c a l   m o u n t   p l a t e   65.  T h u s ,   t h e  

l e v e r s   63,  63  a r e   p i v o t a b l y   m o v a b l e   to  b r i n g   t h e  

r e s p e c t i v e   u p p e r   r o l l e r s   61,   61  i n t o   and  o u t   o f  

e n g a g e m e n t   w i t h   t he   l o w e r   r o l l e r   62,  in  r e s p o n s e   t o  

o p e r a t i o n   of   t h e   s e c o n d   f l u i d   c y l i n d e r   66.  The  u p p e r  

r o l l e r s   61,  61  a r e   n o r m a l l y   u r g e d   a g a i n s t   t he   l o w e r  

r o l l e r   62  by  means  of  a  p a i r   of  t e n s i o n   c o i l   s p r i n g s  

63a ,   63a  a c t i n g   b e t w e e n   t h e   r e s p e c t i v e   l e v e r s   63,  63  . 

and  t h e   v e r t i c a l   moun t   p l a t e   65.  The  l e v e r s   63,  63  a r e  



l o o s e l y   c o n n e c t e d   to  t he   p i s t o n   r o d   of   t he   c y l i n d e r   6 6  

s u c h   t h a t   t h e   l e v e r s   63,  63  a r e   p i v o t a l l y   m o v a b l e  

a g a i n s t   t h e   b i a s   of  t h e   r e s p e c t i v e   s p r i n g s   63a ,   6 3 a  

when  t he   c h a i n   10  is  p a s s e d   b e t w e e n   t h e   upe r   and  l o w e r  

r o l l e r s   61,  62.   As  i l l u s t r a t e d   in  F i g u r e   7,  t he   l o w e r  

r o l l e r   62  is   s u p p o r t e d   on  t h e   s h a f t   57  wh ich   i s  

r o t a t a b l y   s u p p o r t e d   on  t h e   v e r t i c a l   m o u n t   p l a t e   65  a n d  

d r i v e n   to   r o t a t e   by  a  m o t o r   67  m o u n t e d   in  t he   bed  30  

t h r o u g h   a  d r i v e   m e c h a n i s m   68.   The  d r i v e   m e c h a n i s m   6 8  

i n c l u d e s   a  p u l l e y   69  r o t a t a b l y   m o u n t e d   on  an  end  of  t h e  

s h a f t   57  r e m o t e   f rom  the   s p r o c k e t   56  and  r o t a t a b l e   by  a  

b e l t   70  t r a i n e d   a r o u n d   t h e   p u l l e y   69  and  a  p u l l e y   ( n o t  

shown)   c o u p l e d   to   t he   m o t o r   67.  A  c l u t c h   p l a t e   71  i s  

a x i a l l y   m o v a b l y   m o u n t e d   by  a  p in   72  on  t he   p u l l e y   69.   A 

d i s k   73  s u p p o r t i n g   an  e l e c t r o m a g n e t   74  is  k e y e d   to  t h e  

s h a f t   57  in  a x i a l y   c o n f r o n t i n g   r e l a t i o n   to  t he   c l u t c h  

p l a t e   71.  The  l o w e r   r o l l e r   62  i s   a x i a l l y   i n t e r p o s e d  

b e t w e e n   a  p a i r   of  s e t   c o l l a r s   75,   76  and  r e s i l i e n t l y  

p r e s s e d   t h e r e b e t w e e n   by  a  p a i r   of   s p r i n g s   24  (one   b e i n g  

shown)   a x i a l l y   a c t i n g   on  t h e   s e t   c o l l a r   75.  A  p i n i o n  

77  i s   m o u n t e d   by  a  o n e - w a y   c l u t c h   78  on  the   s h a f t   5 7  

and  h e l d   in  mesh  w i t h   a  r a c k   80  w h i c h   is   v e r t i c a l l y  

m o v a b l e   by  a  t h i r d   f l u i d   c y l i n d e r   81  ( F i g u r e s   3  and  4 ) .  

As  shown  in  F i g u r e s   3  and  4,  t h e   s l i d e r  

a p p l i c a t o r   27  is  c o m p o s e d   of  t h e   f e e d   p a t h   29,  a  c h a i n  

s p l i t t e r   85,  a  s l i d e r   s u p p l y   u n i t   86,   and  a  t a p e   e d g e  

i n s e r t e r   8 7 .  



The  c h a i n   s p l i t t e r   85  is   m o u n t e d   on  t he   v e r t i c a l  

moun t   p l a t e   65  and  i n c l i n e d   a l o n g   t h e   f e e d   p a t h   29 

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

c h a i n   10  is   fed   a l o n g .   As  i l l u s t r a t e d   in  d e t a i l   i n  

F i g u r e s   8  and  9,  t he   c h a i n   s p l i t t e r   85  i n c l u d e s   a  c h a i n .  

g u i d e   88  t h r o u g h   w h i c h   t h e   f e e d   p a t h   29  e x t e n d s ,   and  a n  

arm  89  v e r t i c a l l y   a n g u l a r l y   m o v a b l y   m o u n t e d   by  a  p i v o t  

p i n   90  on  the   moun t   p l a t e   65  a b o v e   t h e   c h a i n   g u i d e   8 8 .  

A  p a i r   of  l e v e r s   91,   91  ( F i g u r e   10)  i s   l a t e r a l l y  

s w i n g a b l y   m o u n t e d   by  p i v o t   p i n s   92,   92  on  a  f o r w a r d   e n d  

of  t he   arm  89.  The  l e v e r s   91,   91  h a v e   a  p a i r   o f  

d o w n w a r d   f i n g e r s   93,   93  f o r   n o r m a l l y   c o n t a c t i n g   a n  

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

e l e m e n t s   12  u n d e r   t h e   r e s i l i e n t   f o r c e   of  a  s p r i n g   9 4  

a c t i n g   b e t w e e n   t h e   arm  89  and  the   c h a i n   g u i d e   8 8 .  

T h e r e f o r e ,   when  any  one  of  t he   e l e m e n t - f r e e   s p a c e s   1 3  

b e t w e e n   a d j a c e n t   l e n g t h s   of  c o u p l i n g   e l e m e n t s   1 2  

r e a c h e s   t he   f i n g e r s   93,   93,   t he   f i n g e r s   93,   93  a r e  

d i s p l a c e d   d o w n w a r d l y   i n t o   t h e   e l e m e n t - f r e e   s p a c e   13  

u n d e r   t he   f o r c e   of  t he   s p r i n g   94.   The  f i n g e r s   93,  9 3  

w i l l   t h e n   be  l i f t e d   o u t   of  t h e   s p a c e   13  by  a  f o u r t h  

c y l i n d e r   95  w h i c h   d e p r e s s e s   a  r e a r  e n d   of  t h e   arm  89 

a g a i n s t   t h e   r e s i l i e n c y   of  t h e   s p r i n g   94.   The  f i n g e r s  

93,  93  a r e   n o r m a l l y   u r g e d   t o w a r d   e a c h   o t h e r   by  a  

t e n s i o n   s p r i n g   93a  c o n n e c t e d   a t   o p p o s i t e   e n d s   to   t h e  

r e s p e c t i v e   l e v e r s   91,   91,   as  shown  in  F i g u r e   1 0 .  

A n o t h e r   l e v e r   96  is  v e r t i c a l l y   p i v o t a b l y   m o u n t e d   by  a  



p i v o t   p i n   97  on  a  b r a c k e t   65a  s e c u r e d   to  t he   m o u n t  

p l a t e   65,  t he   l e v e r   96  b e i n g   p o s i t i o n e d   a b o v e   t h e   a r m  

89.  The  l e v e r   96  has  a  f r o n t   wedge   98  d i r e c t e d  

d o w n w a r d l y   b e t w e e n   t h e   f i n g e r s   93,   93.   The  l e v e r   96  i s  

o p e r a t i v e l y   c o u p l e d   by  a  p i n   100  to  a  b r a c k e t   65b  f i x e d  

to  a  p i s t o n   rod   of  a  f i f t h   f l u i d   c y l i n d e r   99,   w h i c h  

w i l l   be  a c t u a t e d   to  move  t he   wedge   98  i n t o   a  l o w e r  

p o s i t i o n   b e t w e e n   t he   f i n g e r s   93,   93  or  i n t o   an  u p p e r  

p o s i t i o n   a b o v e   t h e   f i n g e r s   93,  9 3 .  

When  t he   f i n g e r s   93,   93  a r r i v e   a t   one  of  t h e  

e l e m e n t - f r e e   s p a c e s   13,   t he   f i n g e r s   93,   93  p r o j e c t  

d o w n w a r d l y   i n t o   t h e   s p a c e   13 .   At  t h i s   t i m e ,   t he   c h a i n  

10  is  s t o p p e d   in  i t s   t r a v e l   in  r e s p o n s e   to  s u c h  

d o w n w a r d   m o v e m e n t   of  t h e   f i n g e r s   93 ,   93,   as  d e t e c t e d   by  

an  a r r a n g e m e n t   shown  in  F i g u r e   9.  More  s p e c i f i c a l l y ,   a  

d e t e c t o r   p l a t e   101  is  p o s i t i o n e d   l a t e r a l l y   of  the   r e a r  

end  of  t he   arm  89  f o r   s u b s t a n t i a l l y   h o r i z o n t a l   m o v e m e n t  

a b o u t   a  p in   102 ,   t he   d e t e c t o r   p l a t e   101  b e i n g   n o r m a l l y  

u r g e d   by  a  s p r i n g   103  to  move  t o w a r d   t h e   arm  89.  T h e  

d e t e c t o r   p l a t e   101  has   a  s h o u l d e r   or  s t e p   104  f a c i n g  

u p w a r d l y   and  d i s p o s e d   a d j a c e n t   to   t h e   arm  89  and  a n  

i n c l i n e d   cam  s u r f a c e   105  p r o g r e s s i v e l y   p r o j e c t i n g  

l a t e r a l l y   in  an  o v e r h a n g i n g   r e l a t i o n   to   t h e   l e v e r   9 6 .  

A  d e t e c t o r   rod  106  e x t e n d s   f rom  t h e   d e t e c t o r   p l a t e   1 0 1  

away  f rom  the   cam  s u r f a c e   105  and  has   an  end  n o r m a l l y  

e n g a g i n g   a  s e n s o r   107 .   When  t h e   f i n g e r s   93,   93  a r e  

moved  d o w n w a r d l y   i n t o   t h e   s p a c e   13,   t h e   r e a r   end  of  t h e  



arm  89  i s   r a i s e d   u n t i l   i t   c l e a r s   t h e   s h o u l d e r   1 0 4 ,  

w h e r e u p o n   t h e   d e t e c t o r   p l a t e   101  is  t u r n e d   to  t h e   r i g h t  

( F i g u r e   9 ) .   The  d e t e c t o r   rod   106  now  d i s e n g a g e s   f r o m  

t h e   s e n s o r   107 ,   w h i c h   p r o d u c e s   an  e l e c t r i c   s i g n a l  

i n d i c a t i v e   of  t h e   d e p r e s s i o n   of  t h e   f i n g e r s   93,  93  i n t o  

t h e   s p a c e   13.  T h e r e a f t e r ,   t h e   wedge   98  is   l o w e r e d   t o  

s p r e a d   t h e   f i n g e r s   93,  93  a g a i n s t   t h e   b i a s   of  t h e  

t e n s i o n   s p r i n g   93a  ( F i g u r e   11)  f o r   t h e r e b y   s p l i t t i n g  

the   i n t e r m e s h e d   rows  of  c o u p l i n g   e l e m e n t s   12  i n t o  

d i s e n g a g e d   rows  f rom  t h e   t r a i l i n g   end  of   the   s p a c e   1 3 .  

When  t h e   m o v e m e n t   of   t h e   c h a i n   10  i s  

i n t e r r u p t e d ,   t he   b r a k e   m e c h a n i s m   39  f o r   t he   g u i d e  

r o l l e r   a s s e m b l y   31  is   a c t u a t e d   to   l o c k   t he   c h a i n   1 0  

w h i c h   is   now  k e p t   t a u t   b e t w e e n   t h e   g u i d e   r o l l e r  

a s s e m b l y   31  and  the   d i s c h a r g e   r o l l e r   a s s e m b l y   33  s o  

t h a t   a  s l i d e r   can  s m o o t h l y   be  p l a c e d   o n t o   the   rows  o f  

c o u p l i n g   e l e m e n t s   1 2 .  

The  s l i d e r   s u p p l y   u n i t   86  is  d i s p o s e d   b e l o w   t h e  

d o w n s t r e a m   end  of  t h e   c h a i n   s p l i t t e r   85  and  a n g u l a r l y  

m o v a b l y   s u p p o r t e d   on  a  h o r i z o n t a l   s h a f t   108  m o u n t e d   o n  

a  p o s t   109  v e r t i c a l l y   d i s p o s e d   on  t h e   bed  30.  As  s h o w n  

in  F i g u r e   8,  a  s l i d e r   h o l d e r   '110  is   s e c u r e l y   f i t t e d  

o v e r   t he   s h a f t   108 ,   and  a  c l i p   111  is  r o t a t a b l y   m o u n t e d  

on  the   s h a f t   108  f o r   h o l d i n g   t h e   p u l l   t a b   19  of  a  

s l i d e r   17  a g a i n s t   t he   s l i d e r   h o l d e r   110 ,   the   c l i p   1 1 1  

h a v i n g   a  t h r o u g h - h o l e   112 .   A  l e v e r   114  a n g u l a r l y  

m o v a b l y   m o u n t e d   by  a  p in   115  on  t he   s l i d e r   h o l d e r   1 1 0  



has   a  l o c k i n g   p r o n g   113  f o r   e n g a g i n g   in  t h e   h o l e   20  i n  

t h e   p u l l   t a b   19  t h r o u g h   the   h o l e   112  in  t h e   c l i p   1 1 1 .  

The  l o c k i n g   p r o n g   113  i s   f o r c e d   i n t o   t h e   h o l e   20  in  t h e  

p u l l   t a b   19  by  a  s i x t h   f l u i d   c y l i n d e r   116  h a v i n g   a  

p i s t o n   rod   117  a c t i n g   on  t he   l e v e r   114  t h r o u g h   a  s t e e l  

b a l l   118 .   The  l o c k i n g   p r o n g   113  is   n o r m a l l y   u r g e d   t o  

move  in  a  d i r e c t i o n   o u t   of  t h e   p u l l   t a b   h o l e   20  u n d e r  

t h e   r e s i l i e n c y   of  a  t e n s i o n   s p r i n g   119  a c t i n g   b e t w e e n  

t h e   s l i d e r   h o l d e r   110  and  t he   l e v e r   1 1 4 .  

S l i d e r s   17  a r e   s u c c e s s i v e l y   d e l i v e r e d   f rom  a  

c h u t e   82  ( F i g u r e   3)  to   the  s l i d e r   h o l d e r   110 .   T h e  

s h a f t   108  is   a n g u l a r l y   moved  back   and  f o r t h   t h r o u g h  

a b o u t   90  d e g r e e s   to  move  t he   s l i d e r   h o l d e r   110  b e t w e e n  

s u b s t a n t i a l l y   h o r i z o n t a l   and  v e r t i c a l   p o s i t i o n s ,   t h e  

a n g u l a r   m o v e m e n t   of  t h e   s h a f t   108  b e i n g   e f f e c t e d   by  a  

p i n i o n   ( n o t   shown)   f i x e d   to  t h e   s h a f t   108  and  m e s h i n g  

w i t h   a  r a c k   ( n o t   shown)   a c t u a t a b l e   by  a  f l u i d   c y l i n d e r  

( n o t   s h o w n ) .   The  s l i d e r   h o l d e r   110  r e c e i v e s   one  s l i d e r  

17  a t   a  t i m e   f r o m   t h e   c h u t e   82  w i t h   t h e   s h o u l d e r s   18  o f  

t h e   s l i d e r   17  d i r e c t e d   u p w a r d l y   as  shown  in  F i g u r e   10  

when  t he   s l i d e r   h o l d e r   110  is  in  t h e   h o r i z o n t a l  

p o s i t i o n   ( F i g u r e   8 ) .   When  t h e   s l i d e r   h o l d e r   110  i s  

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

s l i d e r   17  in  t h e   e l e m e n t - f r e e   s p a c e   13  as  i t   is  s p r e a d  

by  the   f i n g e r s   93  as  i l l u s t r a t e d   in  F i g u r e   11,  t h e  

s h o u l d e r s   18  of  t h e   s l i d e r   17  a r e   o r i e n t e d   t o w a r d   t h e  

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



e l e m e n t s   12,   w i t h   t he   p u l l   t a b   19  d e p e n d i n g   d o w n w a r d l y ,  

and  t he   s l i d e r   17  is  a n g u l a r l y   p o s i t i o n e d   in  p a r a l l e l  

to  t he   c h a i n   1 0 .  

The  t a p e   edge   i n s e r t e r   87  is   d i s p o s e d   above   t h e  

f e e d   p a t h   29  b e t w e e n   t h e   c h a i n   s p l i t t e r   85  and  t he   f e e d  

r o l l e r   a s s e m b l y   32,  as  shown  in  F i g u r e   3.  The  t a p e  

edge   i n s e r t e r   87  c o m p r i s e s   a  s u b s t a n t i a l l y   h o r i z o n t a l  

rod   121  s e c u r e d   to  a  p i s t o n   rod   129  ( F i g u r e   12)  of  a  

s e v e n t h   f l u i d   c y l i n d e r   120  m o u n t e d   on  the   mount   p l a t e  

65.  The  h o r i z o n t a l   rod   121  e x t e n d s   s u b s t a n t i a l l y  

p e r p e n d i c u l a r l y   to  t h e   f e e d   p a t h   29,   and  is  m o v a b l e  

d o w n w a r d l y   by  t h e   s e v e n t h   f l u i d   c y l i n d e r   120  f o r  

d e p r e s s i n g   e n g a g e m e n t   w i t h   t h e   c h a i n   10  ( F i g u r e   1 3 ) .  

The  b o t t o m   s t o p   a p p l i c a t o r   and  c h a i n   c u t t e r   28  

g e n e r a l l y   c o m p r i s e s ,   as  shown  in  F i g u r e   16,  a  c a s i n g  

122  m o u n t e d   on  t h e   moun t   p l a t e   65,   and  a  punch   123  a n d  

a  c u t t e r   124  v e r t i c a l l y   m o v a b l y   d i s p o s e d   in  the   c a s i n g  

122  and  d r i v a b l e   by  an  e i g h t h   f l u i d   c y l i n d e r   1 2 5  

m o u n t e d   on  t h e   moun t   p l a t e   65.  The  p u n c h   123  i s  

p o s i t i o n e d   in  a n o t h e r   c u t t e r   126  h a v i n g   c u t t e r   b l a d e s  

127  one  of  w h i c h   c u t s   o f f ,   upon  d e p r e s s i o n ,   a  b o t t o m  

s t o p   b l a n k   w i r e   147  s u p p l i e d   h o r i z o n t a l l y   b e l o w   t h e  

punch   123,   as  shown  in  F i g u r e   17.   A  b l a n k   w i r e   l e n g t h  

as  s e v e r e d   by  t h e   c u t t e r   b l a d e   127  i s   f o r m e d   i n t o   a  

b o t t o m   s t o p   21  by  c o a c t i o n   of  t h e   l o w e r i n g   punch   1 2 3  

and  a  w i r e   b e n d e r   128  l o c a t e d   t h e r e b e l o w ,   as  shown  in  . 

F i g u r e   18.  The  f o r m e d   b o t t o m   s t o p   21  i s   t h e n   a p p l i e d  



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

e l e m e n t s   12  by  the   p u n c h   123  w h i c h   is   c o n t i n u o u s l y  

d e p r e s s e d ,   w h i l e   a t   t h e   same  t i m e   t h e   c h a i n   10  i s  

t r a n s v e r s e l y   c u t   o f f   a c r o s s   t h e   e l e m e n t - f r e e   s p a c e   13  

a d j a c e n t   to  t h e   l e a d i n g   end  of  t he   i n t e r m e s h e d   rows  o f  

c o u p l i n g   e l e m e n t s   1 2 .  

As  shown  in  F i g u r e s   3,  4,  19,   and  20,   a  v e r t i c a l  -  -  

s t o p   ba r   130  is  a n g u l a r l y   m o v a b l y   m o u n t e d   on  an  end  o f  

a  l e v e r   131  p i v o t a b l y   m o u n t e d   by  a  p in   132  on  t he   m o u n t  

p l a t e   65.  The  s t o p   bar   130  has  an  u p p e r   end  n o r m a l l y  

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

i n t e r m e s h e d   rows  of  c o u p l i n g   e l e m e n t s   12,   and  a  l o w e r  

end  n o r m a l l y   e n g a g i n g   a  s e n s o r   133 .   When  a n  

e l e m e n t - f r e e   s p a c e   13  in  t he   c h a i n   10  r e a c h e s   t he   u p p e r  

end  of  t h e   s t o p   ba r   130 ,   t h e   s t o p   bar   130  is   m o v e d  

u p w a r d l y   u n d e r   t h e   b i a s   of  a  s p r i n g   144  a c t i n g   on  t h e  

l e v e r   131  f o r   p r o j e c t i o n   i n t o   t h e   s p a c e   13.   The  u p p e r  

end  of  t h e   s t o p   ba r   130  is   s l i g h t l y   d i s p l a c e d  

d o w n s t r e a m   due  to   t h e   m o v e m e n t   of  t h e   c h a i n   1 0 ,  

w h e r e u p o n   t he   l o w e r   end  of  t he   s t o p   b a r   130  d i s e n g a g e s  

f rom  t h e   s e n s o r   133  w h i c h   i s s u e s   a  s i g n a l   t o  

d e - e n e r g i z e   t he   m o t o r   67.  A  n i n t h   f l u i d   c y l i n d e r   1 4 5  

is  m o u n t e d   on  t h e   moun t   p l a t e   65  f o r   a c t i n g   on  t h e  

l e v e r   131  to  l o w e r   t h e   s t o p   bar   130  o u t   of   t he   s p a c e   1 3  

when  t h e   c h a i n   10  is  to  be  f ed   a l o n g   a g a i n .   The  l e v e r  

131  has   an  a d j u s t m e n t   b o l t   146  f o r   a d j u s t i n g   t h e  

i n t e r v a l   w h i c h   t h e   s t o p   ba r   130  is  v e r t i c a l l y   m o v a b l e .  



As  i l l u s t r a t e d   in  F i g u r e s   19,   21,  and  22,  t h e r e  

is  a  s u b s t a n t i a l l y   U - s h a p e d   e l e m e n t   g u i d e   138  p i v o t a b l y  

m o u n t e d   on  a  s h a f t   136  and  i n c l u d i n g   f r o n t   and  r e a r  

g u i d e   l e g s   137 ,   135  d i s p o s e d   f o r w a r d   and  r e a r w a r d ,  

r e s p e c t i v e l y ,   of  t h e   f e e d   r o l l e r   a s s e m b l y   32.  T h e  

f r o n t   and  r e a r   g u i d e   l e g s   137 ,   135  h a v e   g u i d e   g r o o v e s  

1 4 3 ,   134 ,   r e s p e c t i v e l y ,   o p e n i n g   d o w n w a r d l y   and  a l i g n e d  

w i t h   t he   f e e d   p a t h   2 9 . .   The  e l e m e n t   g u i d e   138  i s  

n o r m a l l y   u r g e d   to   t u r n   c l o c k w i s e   ( F i g u r e s   19  and  2 1 )  

a b o u t   t h e   s h a f t   136  u n d e r   t he   b i a s   of   a  s p r i n g   1 3 9  

a c t i n g   on  a  r e a r   end  of   t h e   e l e m e n t   g u i d e   138 .   T h e  

b r a c k e t   50  on  w h i c h   t h e   u p p e r   f e e d   r o l l e r   48  i s  

r o t a t a b l y   m o u n t e d   has   a  v e r t i c a l   b o l t   140  v e r t i c a l l y  

a l i g n e d   w i t h   t h e   r e a r   g u i d e   l e g   135  f o r   d e p r e s s i n g   t h e  

r e a r   g u i d e   l e g   135  when  the   u p p e r   f e e d   r o l l e r   48  i s  

l o w e r e d .   When  t h e   u p p e r   f e e d   r o l l e r   48  is   r a i s e d   b y  

t h e   f i r s t   f l u i d   c y l i n d e r   23  ( F i g u r e   3 ) ,   t he   e l e m e n t  

g u i d e   138  is   t u r n e d   c l o c k w i s e   u n d e r   t h e   r e s i l i e n c y   o f  

t h e   s p r i n g   139  to   c a u s e   t he   r e a r   g u i d e   l e g   135  to  b e  

l i f t e d   and  the   f r o n t   g u i d e   l e g   137  to   be  l o w e r e d .   T h e  

b r a c k e t   53  on  w h i c h   t h e   l o w e r   f e e d   r o l l e r   49  i s  

r o t a t a b l y   m o u n t e d   has   an  u p p e r   e l e m e n t   g u i d e   ba se   1 4 2  

w i t h   an  u p w a r d l y   o p e n i n g   g u i d e   g r o o v e   141  a l i g n e d   w i t h  

t he   f e e d   p a t h   29.  When  t he   f r o n t   g u i d e   l e g   137  of  t h e  

e l e m e n t   g u i d e   138  is  l o w e r e d ,   t he   g u i d e   g r o o v e   143  i n  

the   f r o n t   g u i d e   l e g   137  and  t he   g u i d e   g r o o v e   141  in  t h e .  

e l e m e n t   g u i d e   b a s e   142  j o i n t l y   d e f i n e   a  g u i d e   s l o t  



( F i g u r e   21)  f o r   g u i d i n g   t h e   i n t e r m e s h e d   rows  o f  

c o u p l i n g   e l e m e n t s   12  t h e r e t h r o u g h .  

As  shown  in  F i g u r e   23,  t he   l o w e r   d i s c h a r g e  

r o l l e r   62  has   a  p a i r   of  a x i a l l y   s p a c e d   r o l l e r   p o r t i o n s  

62a ,   62b  of  e q u a l   d i a m e t e r s   w h i c h   a r e   v e r t i c a l l y   .  '  

a l i g n e d   w i t h   t h e   u p p e r   r o l l e r s   61,   61,  r e s p e c t i v e l y .  

S i n c e   t h e   l e v e r s   63,  63  a r e   c o n n e c t e d   p i v o t a b l y   a n d  

l o o s e l y   c o n n e c t e d   to   t he   p i s t o n   rod   of   t he   c y l i n d e r   6 6 ,  

the   u p p e r   r o l l e r s   61,  61  a r e   v e r t i c a l l y   m o v a b l y   a w a y  

f rom  t h e   r e s p e c t i v e   r o l l e r   p o r t i o n s   6 2 a ,   62b  of  t h e  

l o w e r   r o l l e r   62  so  as  to  d e f i n e   a  gap  83  b e t w e e n   one  o f  

t h e   u p p e r   r o l l e r s   61  and  t h e   l o w e r   p o r t i o n   62b  w h i c h   i s  

g r e a t e r   t h a n   a  gap  84  b e t w e e n   the   o t h e r   u p p e r   r o l l e r   61  

and  t h e   l o w e r   p o r t i o n   62a .   The  w i d e r   gap  83  a l l o w s   t h e  

f o l d e d   f l y   14  of   t h e   s l i d e r   f a s t e n e r   22  to  s m o o t h l y  

p a s s   b e t w e e n   t h e   u p p e r   r o l l e r   61  and  t h e   l o w e r   r o l l e r  

p o r t i o n s   6 2 b .  

O p e r a t i o n   of  t h e   a p p a r a t u s   t h u s   c o n s t r u c t e d   i s  

as  f o l l o w s :   The  s l i d e   f a s t e n e r   c h a i n   10  w i t h   the   f l y  

14  s t i t c h e d   t h e r e t o   is  f ed   a l o n g   t h e   f e e d   p a t h   29  f i r s t  

i n t o   t h e   f l y   f o l d e r   26  in  w h i c h   t h e   f l y   14  is  f o l d e d   o n  

i t s e l f   by  t h e   g u i d e   p l a t e   47  w h i l e   t h e   c h a i n   10  i s  

g u i d e d   by  t h e   g u i d e   r o l l e r   a s s e m b l y   31,  as  shown  i n  

F i g u r e   5.  The  c h a i n   10  is  d r i v e n   t h r o u g h   t h e   c h a i n  

s p l i t t e r   85  by  t h e   f e e d   r o l l e r   a s s e m b l y   32  w i t h   t h e  

f i n g e r s   93 ,   93  c o n t a c t i n g   t he   u p p e r   s u r f a c e   of  t h e  

i n t e r m e s h e d   rows   of  c o u p l i n g   e l e m e n t s   12,   as  shown  i n  



F i g u r e   10.  At  t h i s   t i m e ,   a  s l i d e r   17  is  m o u n t e d   on  t h e  

s l i d e r   h o l d e r   110  a n g u l a r l y   p o s i t i o n e d   as  shown  i n  

F i g u r e   8,  w i t h   t h e   open  s h o u l d e r s   18  o p e n i n g   u p w a r d l y .  

The  s l i d e r   17  is   s e c u r e l y   r e t a i n e d   in  p l a c e   by  t h e  

l o c k i n g   p r o n g   113  e n g a g i n g   in  t h e   p u l l   t a b   h o l e   20.  A s  

an  e l e m e n t - f r e e   s p a c e   13  r e a c h e s   t h e   f i n g e r s   93,  9 3 ,  

the   f i n g e r s   93,   93  p r o j e c t   d o w n w a r d l y   i n t o   the   s p a c e  

13.   Upon  c o n t i n u e d   t r a v e l   of  t he   c h a i n   10,   the   f i n g e r s  

93,   93  a b u t   a g a i n s t   t h e   l e a d i n g   end  of   a  s u c c e s s i v e  

l e n g t h   of  c o u p l i n g   e l e m e n t s   12,   w h e r e u p o n   t he   c l u t c h  

d i s k   73  is   d i s e n g a g e d   f rom  t he   c l u t c h   p l a t e   71  to  s t o p  

m o v e m e n t   of  t h e   c h a i n   10  and  t he   b r a k e   m e c h a n i s m   39  i s  

a c t u a t e d   in  r e s p o n s e   to  a  s i g n a l   f rom  t h e   s e n s o r   1 0 7 ,  

to  keep   t he   c h a i n   10  u n d e r   t e n s i o n .   Then  t he   f i f t h  

c y l i n d e r   99  i s   a c t u a t e d   to  r e t r a c t   i t s   p i s t o n   r o d ,  

w h e r e u p o n   t h e   wedge   98  is  l o w e r e d   to   s p r e a d   the   f i n g e r s  

93,  93  a p a r t   to  open   t he   s p a c e   13  and  s p l i t   open  t h e  

l e a d i n g   end  of  t he   rows  of  c o u p l i n g   e l e m e n t s   12,  a s  

shown  in  F i g u r e   11.  The  s l i d e r   s u p p l y   u n i t   86  i s  

t u r n e d   c o u n t e r c l o c k w i s e   to  p o s i t i o n   t h e   s l i d e r   17  i n  

the   s p a c e   13.  R e t r a c t i n g   m o v e m e n t   of  t h e   p i s t o n   rod  o f  

t h e   c y l i n d e r   99  c a u s e s   t he   r e a r   end  of  t he   l e v e r   96  t o  

e n g a g e   t he   cam  s u r f a c e   105  and  to  u r g e   t he   d e t e c t o r  

p l a t e   101  to  r o t a t e   a g a i n s t   t he   b i a s   of  t h e   s p r i n g   1 0 3  

u n t i l   t he   d e t e c t o r   rod   106  e n g a g e s   t h e   s e n s o r   1 0 7 ,   a s  

shown  in  F i g u r e   9.  Then  the   f o u r t h   c y l i n d e r   95  i s  

a c t u a t e d   to  e x t e n d   i t s   p i s t o n   r o d ,   w h e r e u p o n   the   arm  89  



i s   r o t a t e d   c o u n t e r c l o s k w i s e   ( F i g u r e   8)  a b o u t   t h e   p i n   9 0  

a g a i n s t   t h e   b i a s   of  t h e   s p r i n g   94  to  t h e r e b y   move  t h e  

f i n g e r s   93,   93  u p w a r d l y   away  f rom  t h e   e l e m e n t - f r e e  

s p a c e   13.  The  c o n f r o n t i n g   i n n e r   e d g e s   of  t he   s t r i n g e r  

t a p e s   11,   11  a r e   now  i n s e r t e d   i n t o   t h e   s l i d e r   1 7  

t h r o u g h   s i d e   s l o t s   t h e r e i n .   To  e n a b l e   t he   t a p e   e d g e s  

to  be  r e l i a b l y   i n s e r t e d   i n t o   t he   s l i d e r   17,  the   rod   1 2 1  -  

of   t he   t a p e   e d g e   i n s e r t e r   87  is  l o w e r e d   to  d e p r e s s   t h e  

c h a i n   10  so  t h a t   t he   t a p e   e d g e s   w h i c h   may  have   e n g a g e d  

an  u p p e r   s l i d e r   s u r f a c e   w i l l   e n t e r   t he   s l i d e r   17,   a s  

i l l u s t r a t e d   in  F i g u r e s   12  and  13.  D u r i n g   t h i s   t i m e ,  

t h e   u p p e r   f e e d   r o l l e r   48  is  l o w e r e d   to   s a n d w i c h   t h e  

c h a i n   10  b e t w e e n   the   u p p e r   and  l o w e r   f e e d   r o l l e r s   4 8 ,  

49,  and  t h e   u p p e r   and  l o w e r   d i s c h a r g e   r o l l e r s   61,  62  

s a n d w i c h   t he   c h a i n   10  t h e r e b e t w e e n .   B e c a u s e   the   r e a r  

g u i d e   l e g   135  of  t h e   e l e m e n t   g u i d e   138  is   l o w e r e d ,   t h e  

rows  of  c o u p l i n g   e l e m e n t s   12  a r e   s m o o t h l y   g u i d e d   by  t h e  

g u i d e   g r o o v e   134 ,   as  shown  in  F i g u r e   1 9 .  

The  r a c k   80  ( F i g u r e   7)  is   t h e n   a c t u a t e d   by  t h e  

t h i r d   f l u i d   c y l i n d e r   81  to  t u r n   t he   l o w e r   d i s c h a r g e  

r o l l e r   62  t h r o u g h   a  c e r t a i n   a n g u l a r   i n t e r v a l   a g a i n s t  

t h e   b r a k i n g   f o r c e   e f f e c t e d   by  t he   b r a k e   m e c h a n i s m   3 9 .  

The  l o w e r   f e e d   r o l l e r   49  i s   a l s o   t u r n e d   by  the   c h a i n   55  

in  s y n c h r o n i s m   w i t h   t h e   l o w e r   d i s c h a r g e   r o l l e r   62.  T h e  

c h a i n   10  is   a d v a n c e d   s l i g h t l y   to  c a u s e   t h e   rows  o f  

c o u p l i n g   e l e m e n t s   12  to  e n t e r   t h e   s l i d e r   17  t h r o u g h   t h e -  

open   s h o u l d e r s   18,   18,   r e s p e c t i v e l y ,   w h e r e u p o n   t h e  



s l i d e r   17  i s   p l a c e d   on  t h e   rows  of  c o u p l i n g   e l e m e n t s  

1 2 .  

T h e n ,   t he   b r a k e   m e c h a n i s m   39  is   i n a c t i v a t e d ,   a n d  

t h e   s i x t h   f l u i d   a c t u a t o r   116  is  i n a c t i v a t e d   to  move  t h e  

l o c k i n g   p r o n g   113  away  f r o m   t h e   s l i d e r   h o l d e r   110  f o r  

t h e r e b y   r e l e a s i n g   t h e   s l i d e r   17,   as  shown  in  F i g u r e   1 5 .  

The  u p p e r   f e e d   r o l l e r   48  is  r a i s e d   by  the   f i r s t   f l u i d  

c y l i n d e r   23,  and  t h e   c l u t c h   d i s k   73  i s   e n g a g e d   w i t h   t h e  

c l u t c h   p l a t e   71  w i t h   t h e   r e s u l t   t h a t   t h e   l o w e r  

d i s c h a r g e   r o l l e r   62  i s   d r i v e n   by  t he   m o t o r   32  t h r o u g h  

t h e   d r i v e   m e c h a n i s m   68  ( F i g u r e   7)  to   f e e d   t he   c h a i n   10  

w i t h   t h e   s l i d e r   17  m o u n t e d   t h e r e o n .   When  t h e   l e a d i n g  

end   of  t h e   rows  of  c o u p l i n g   e l e m e n t s   12  is   e n g a g e d   b y  

t h e   s t o p   bar   130,   t h e   l o w e r   d i s c h a r g e   r o l l e r   62  i s  

s t o p p e d .   At  t h i s   t i m e ,   t he   s l i d e r   17  on  t h e   c h a i n   10  

has   moved  p a s t   t he   r e a r   g u i d e   l e g   135  w h i c h   has   b e e n  

l i f t e d .   S i n c e   t he   f r o n t   g u i d e   l eg   137  is  l o w e r e d ,   t h e  

rows   of  c o u p l i n g   e l e m e n t s   12  a r e   s m o o t h l y   g u i d e d   by  t h e  

j o i n e d   g u i d e   g r o o v e s   143 ,   141 .   T h e n ,   a  b o t t o m   s t o p   i s  

a p p l i e d   and  the   c h a i n   10  is  c u t   o f f   by  t h e   b o t t o m   s t o p  

a p p l i c a t o r   and  c h a i n   c u t t e r   28  in  r e s p o n s e   to  a c t u a t i o n  

of  t he   e i g h t h   f l u i d   c y l i n d e r   125 .   The  u p p e r   f e e d   a n d  

d i s c h a r g e   r o l l e r s   48,   61  a r e   now  l o w e r e d .   A  s e v e r e d  

s l i d e   f a s t e n e r   is  t h e n   d i s c h a r g e d   by  t h e   d i s c h a r g e  

r o l l e r   a s s e m b l y   33.  The  c h a i n   10  is  a l s o   fed   a l o n g   b y  

t h e   f e e d   r o l l e r   a s s e m b l y   32,  d u r i n g   w h i c h   t i m e   t h e  

f r o n t   g u i d e   leg  137  is   in  t he   u p p e r   p o s i t i o n   a l l o w i n g  



t he   s l i d e r   17  to  go  t o w a r d   t h e   d i s c h a r g e   r o l l e r  

a s s e m b l y   3 3 .  

D u r i n g   o p e r a t i o n   of  t h e   a p p a r a t u s ,   the   f e e d  

r o l l e r   a s s e m b l y   32  e n g a g e s   and  d r i v e s   t he   rows  o f  

c o u p l i n g   e l e m e n t s   12  so  t h a t   t he   c h a i n   10  can  be  f e d  

a l o n g   r e l i a b l y   r e g a r d l e s s   of  t h e   f l y   14  sewn  to  one  o f  

t h e   t a p e s   11 .   S i n c e   t h e   c h a i n   10  is  k e p t   u n d e r   t e n s i o n  :  

by  t he   b r a k e   m e c h a n i s m   39  when  t he   s l i d e r   17  is  to  b e  

m o u n t e d ,   t he   t a p e   e d g e s   as  t h e y   a r e   k e p t   t a u t   a r e  

d e p r e s s e d   by  t he   rod   121  and  r e l i a b l y   b r o u g h t   i n t o   t h e  

s l i d e r   17.   The  e l e m e n t   g u i d e   138  can  a c c u r a t e l y   g u i d e  

t he   rows  of  c o u p l i n g   e l e m e n t s   12  a t   a l l   t i m e s  

a l t e r n a t e l y   w i t h   t he   g u i d e   l e g s   135 ,   137  w h i l e   a l l o w i n g  

the   s l i d e r   17  to  p a s s   t h e r e t h r o u g h .   The  d i s c h a r g e  

r o l l e r   a s s e m b l y   33  can  d i s c h a r g e   t he   c o m p l e t e d   s l i d e  

f a s t e n e r   22  r e l i a b l y   w i t h o u t   c a u s i n g   any  jam  s i n c e   t h e  

f l y   14  can  s m o o t h l y   move  t h r o u g h   t he   w i d e r   gap  83 

b e t w e e n   t he   u p p e r   r o l l e r   61  and  t he   l o w e r   r o l l e r  

p o r t i o n   6 2 b .  



1.  An  a p p a r a t u s   f o r   a u t o m a t i c a l l y   m a n u f a c t u r i n g  

a  s u c c e s s i o n   of  s l i d e   f a s t e n e r s   (22)   w i t h   f l i e s   ( 1 4 )  

f rom  a  c o n t i n u o u s   s l i d e   f a s t e n e r   c h a i n   (10)   h a v i n g   a  

p a i r   of  i n t e r m e s h e d   rows   of  c o u p l i n g   e l e m e n t s   (12)   w i t h  

e l e m e n t - f r e e   s p a c e s   (13)   t h e r e i n   and  s t r i n g e r   t a p e s  

(11)  s u p p o r t i n g   t h e   rows  of  c o u p l i n g   e l e m e n t s   ( 1 2 ) ,   : 

r e s p e c t i v e l y ,   w i t h   t h e   f l i e s   (14)   sewn  to  one  of  t h e  

t a p e s   ( 1 1 ) ,   c o m p r i s i n g :  

(a)   a  f e e d   p a t h   (29)   a l o n g   w h i c h   t h e   c h a i n   ( 1 0 )  

can  be  f ed   a l o n g ;  

(b)  f i r s t   means   (26)   in  s a i d   f e e d   p a t h   (29)   f o r  

f o l d i n g   one  of  t h e   f l i e s   (14)   on  i t s e l f   a t   a  t i m e ;  

(c)   s e c o n d   means   (27)   in  s a i d   f e e d   p a t h   (29)   f o r  

m o u n t i n g   one  of  t h e   s l i d e r s   (17)   a t   a  t i m e   on  t h e   r o w s  

of  c o u p l i n g   e l e m e n t s   ( 1 2 ) ;  

(c)  a  f e e d   r o l l e r   a s s e m b l y   (32)  f o r   f e e d i n g   t h e  

c h a i n   (10)   a l o n g   s a i d   f e e d   p a t h   (29)   in  s e l e c t i v e  

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

e l e m e n t s   ( 1 2 ) ;  

(d)  t h i r d   means   (28)   in  s a i d   f e e d   p a t h   (29)   f o r  

a p p l y i n g   a  b o t t o m   s t o p   (21)   to   t he   rows  of  c o u p l i n g  

e l e m e n t s   (12)   and  c u t t i n g   o f f   t h e   c h a i n   (10)  a c r o s s   o n e  

of  t h e   e l e m e n t - f r e e   s p a c e s   (13)   to  p r o d u c e   a  s l i d e  

f a s t e n e r   (22)   w i t h   a  f l y   ( 1 4 ) ;   a n d  

(e)   a  d i s c h a r g e   r o l l e r   a s s e m b l y   (33)   a c t u a t a b l e  

in  s y n c h r o n i s m   w i t h   s a i d   f e e d   r o l l e r   a s s e m b l y   (32)   f o r  



d i s c h a r g i n g   t h e   p r o d u c e d   s l i d e   f a s t e n e r   (22)   w i t h   t h e  

f l y   ( 1 4 ) .  

2.  An  a p p a r a t u s   a c c o r d i n g   to   c l a i m   1,  s a i d  

s e c o n d   means   (27)   c o m p r i s i n g   a  c h a i n   s p l i t t e r   (85)   f o r  

s p r e a d i n g   t h e   e l e m e n t - f r e e   s p a c e   (13)   and  s p l i t t i n g   a  

l e a d i n g   end  of   t h e   rows  of  c o u p l i n g   e l e m e n t s   ( 1 2 ) ,   and  " `  

a  s l i d e r   s u p p l y   u n i t   (86)   a n g u l a r l y   m o v a b l e   b e t w e e n   a  

f i r s t   p o s i t i o n   in  w h i c h   i t   r e c e i v e s   a  s l i d e r   (17)   and  a  

s e c o n d   p o s i t i o n   f o r   p l a c i n g   t h e   s l i d e r   (17)   in  t h e  

s p r e a d   e l e m e n t - f r e e   s p a c e   ( 1 3 ) .  

3.  An  a p p a r a t u s   a c c o r d i n g   to  c l a i m   2,  s a i d   c h a i n  

s p l i t t e r   (85)   c o m p r i s i n g   an  a n g u l a r l y   m o v a b l e   arm  ( 8 9 ) ,  

a  p a i r   of   l a t e r a l l y   s p r e a d a b l e   l e v e r s   (91 ,   91)  h a v i n g   a  

p a i r   of  f i n g e r s   ( 9 3 ,   9 3 ) ,   r e s p e c t i v e l y ,   a  s p r i n g   ( 9 4 )  

a c t i n g   on  s a i d   arm  (89)   f o r   n o r m a l l y   u r g i n g   s a i d  

f i n g e r s   ( 9 3 ,   93)  to   c o n t a c t   s a i d   rows   of  c o u p l i n g  

e l e m e n t s   ( 1 2 ) ,   and  a  p i v o t a b l e   l e v e r   (96)   h a v i n g   a  

wedge  (98 )   m o v a b l e   b e t w e e n   s a i d   f i n g e r s   ( 93 ,   93)  t o  

s p r e a d   t he   f i n g e r s   ( 9 3 ,   93)  when  s a i d   f i n g e r s   (93 ,   9 3 )  

p r o j e c t   i n t o   t h e   e l e m e n t - f r e e   s p a c e   ( 1 3 ) .  

4.  An  a p p a r a t u s   a c c o r d i n g   to   c l a i m   3,  s a i d   f i r s t  

means   (26 )   i n c l u d i n g   a  g u i d e   r o l l e r   a s s e m b l y   (31)   f o r  

g u i d i n g   t h e   rows  of  c o u p l i n g   e l e m e n t s   (12)   to  t r a v e l  

a l o n g   s a i d   f e e d   p a t h   ( 2 9 ) ,   a  g u i d e   p l a t e   (47)   f o r  

f o l d i n g   o v e r   s a i d   f l y   (14)   on  i t s e l f ,   and  a  b r a k e  

m e c h a n i s m   (39)   f o r   b r a k i n g   s a i d   g u i d e   r o l l e r   a s s e m b l y  

(31)   t o   k e e p   s a i d   c h a i n   (10)   u n d e r   t e n s i o n   a c r o s s   s a i d  



s e c o n d   means   (27)   in  r e s p o n s e   to  p r o j e c t i o n   of  s a i d  

f i n g e r s   ( 93 ,   93)  i n t o   s a i d   e l e m e n t - f r e e   s p a c e   ( 1 3 ) .  

5 .  A n   a p p a r a t u s   a c c o r d i n g   to  c l a i m   4,  s a i d   g u i d e  

r o l l e r   a s s e m b l y   (31)   c o m p r i s i n g   a  p a i r   of  i d l e r   r o l l e r s  

( 3 4 ,   35)  f o r   s a n d w i c h i n g   s a i d   rows  of   c o u p l i n g   e l e m e n t s  

( 1 2 ) ,   s a i d   b r a k e   m e c h a n i s m   (39)  b e i n g   o p e r a t i v e l y  

c o u p l e d   w i t h   one  (35)   of  s a i d   i d l e r   r o l l e r s .  

6.  An  a p p a r a t u s   a c c o r d i n g   to  c l a i m   4,  s a i d   c h a i n  

s p l i t t e r   (85)   i n c l u d i n g   a  d e t e c t o r   p l a t e   ( 101)   e n g a g i n g  

s a i d   arm  (89)   and  m o v a b l e   in  r e s p o n s e   to  m o v e m e n t   o f  

s a i d   arm  (89)  c a u s e d   by  p r o j e c t i o n   of  s a i d   f i n g e r s   ( 9 3 ,  

93)  i n t o   s a i d   e l e m e n t - f r e e   s p a c e   ( 1 3 ) ,   and  a  s e n s o r  

( 1 0 7 )   e n e r g i z a b l e   in  r e s p o n s e   to  m o v e m e n t   of  s a i d  

d e t e c t o r   p l a t e   ( 101)   f o r   i s s u i n g   a  s i g n a l   to  a c t u a t e  

s a i d   b r a k e   m e c h a n i s m   ( 3 9 ) .  

7.  An  a p p a r a t u s   a c c o r d i n g   to  c l a i m   2,  s a i d  

s e c o n d   means  (27)   i n c l u d i n g   a  t a p e   edge   i n s e r t e r   ( 8 7 )  

d i s p o s e d   a d j a c e n t   to   s a i d   c h a i n   s p l i t t e r   (85)   and  s a i d  

s l i d e r   s u p p l y   u n i t   (86)   f o r   d e p r e s s i n g   s a i d   s t r i n g e r  

t a p e s   (11)  to   i n s e r t   c o n f r o n t i n g   e d g e s   t h e r e o f   i n t o  

s a i d   s l i d e r   (17)   as  p l a c e d   in  s a i d   e l e m e n t - f r e e   s p a c e  

(13)   by  s a i d   s l i d e r   s u p p l y   u n i t   ( 8 6 ) .  

8.  An  a p p a r a t u s   a c c o r d i n g   to  c l a i m   7,  s a i d   t a p e  

edge   i n s e r t e r   (87)   c o m p r i s i n g   a  f l u i d   c y l i n d e r   ( 1 2 0 )  

and  a  rod   (121)   e x t e n d i n g   a c r o s s   s a i d   f e e d   p a t h   ( 2 9 )  

and  a c t u a t a b l e   by  s a i d   f l u i d   c y l i n d e r   (120)   f o r  

e n g a g i n g   and  d e p r e s s i n g   s a i d   s t r i n g e r   t a p e s   ( 1 1 ) .  



9.  An  a p p a r a t u s   a c c o r d i n g   to   c l a i m   1,  s a i d   f e e d  

r o l l e r   a s s e m b l y   (32 )   c o m p r i s i n g   a  p a i r   of   f e e d   r o l l e r s  

( 4 8 ,   49)  f o r   s a n d w i c h i n g   s a i d   rows   of   c o u p l i n g   e l e m e n t s  

(12)   t h e r e b e t w e e n ,   and  a  f l u i d   c y l i n d e r   ( 2 3 )  

s e l e c t i v e l y   a c t u a t a b l e   f o r   m o v i n g   one  (48)   of  s a i d   f e e d  

r o l l e r s   t o w a r d   and  away  f r o m   t h e   o t h e r   f e e d   r o l l e r  

( 4 9 ) .  

10.  An  a p p a r a t u s   a c c o r d i n g   to  c l a i m   9,  s a i d   f e e d  

r o l l e r s   ( 4 8 ,   49)  h a v i n g   r o u g h e n e d   p e r i p h e r a l   s u r f a c e s  

( 5 8 ,   5 9 ) ,   r e s p e c t i v e l y ,   c o n f r o n t i n g   e a c h   o t h e r   f o r  

e n g a g i n g   s a i d   rows  of  c o u p l i n g   e l e m e n t s   ( 1 2 ) .  

11.  An  a p p a r a t u s   a c c o r d i n g   to  c l a i m   9,  s a i d  

d i s c h a r g e   r o l l e r   a s s e m b l y   (33)   c o m p r i s i n g   a  p a i r   o f  

d i s c h a r g e   r o l l e r s   ( 6 1 ,   62)  f o r   s a n d w i c h i n g   s a i d   c h a i n  

(10)   t h e r e b e t w e e n ,   a  f l u i d   c y l i n d e r   (66)   s e l e c t i v e l y  

a c t u a t a b l e   f o r   m o v i n g   one  (61)   of  s a i d   d i s c h a r g e  

r o l l e r s   t o w a r d   and  away  f r o m   t he   o t h e r   f e e d   r o l l e r  

( 6 2 ) ,   a  m o t o r   (67)   f o r   r o t a t i n g   s a i d   o t h e r   r o l l e r   ( 6 2 ) ,  

and  a  m e c h a n i s m   by  w h i c h   s a i d   o t h e r   f e e d   r o l l e r   ( 4 9 )  

and  s a i d   o t h e r   d i s c h a r g e   r o l l e r   (62)   a r e   o p e r a t i v e l y  

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

12.  An  a p p a r a t u s   a c c o r d i n g   to  c l a i m   11,  s a i d  

m e c h a n i s m   i n c l u d i n g   a  f i r s t   s p r o c k e t   (54)   m o u n t e d   on  a  

s h a f t   (51)  of  s a i d   o t h e r   f e e d   r o l l e r   ( 4 9 ) ,   a  s e c o n d  

s p r o c k e t   (56)   m o u n t e d   on  a  s h a f t   (57)   of  s a i d   o t h e r  

d i s c h a r g e   r o l l e r   ( 6 2 ) ,   and  an  e n d l e s s   c h a i n   ( 5 5 )  

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



5 6 ) .  

13.   An  a p p a r a t u s   a c c o r d i n g   to   c l a i m   2,  s a i d  

d i s c h a r g e   r o l l e r   a s s e m b l y   (33)   c o m p r i s i n g   a  m o t o r   ( 3 2 ) ,   "  

a  f i r s t   d r i v e n   d i s c h a r g e   r o l l e r   (62)   r o t a t a b l e   by  s a i d  

m o t o r   ( 3 2 ) ,   and  a  p a i r   of  s e c o n d   i d l i n g   d i s c h a r g e  

r o l l e r s   (61)   c o a c t i n g   w i t h   s a i d   f i r s t   d r i v e n   d i s c h a r g e  

r o l l e r   (62)   f o r   d i s c h a r g i n g   t h e   p r o d u c e d   s l i d e   f a s t e n e r  

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

d i s c h a r g e   r o l l e r   (62)   f o r   an  a n g u l a r   i n t e r v a l   to  m o v e  

s a i d   l e a d i n g   end  of  t h e   rows  of  c o u p l i n g   e l e m e n t s   ( 1 2 )  

i n t o   and  t h r o u g h   s a i d   s l i d e r   (17)   as  p o s i t i o n e d   in  s a i d  

e l e m e n t - f r e e   s p a c e   (13)   w h i l e   s a i d   m o t o r   (32)  i s   b e i n g  

d e - e n e r g i z e d .  

14.   An  a p p a r a t u s   a c c o r d i n g   to   c l a i m   13,  s a i d  

t u r n i n g   means   i n c l u d i n g   a  f l u i d   c y l i n d e r   ( 8 1 ) ,   a  r a c k  

(80)  m o v a b l e   by  s a i d   f l u i d   c y l i n d e r   ( 8 1 ) ,   and  a  p i n i o n  

(77)  m o u n t e d   on  a  s h a f t   of  s a i d   d r i v e n   d i s c h a r g e   r o l l e r  

(62)  and  m e s h i n g   w i t h   s a i d   r a c k   ( 8 0 ) .  

15.  An  a p p a r a t u s   a c c o r d i n g   to  c l a i m   1,  i n c l u d i n g  

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

a s s e m b l y   (32)   f o r   g u i d i n g   t h e   rows  of  c o u p l i n g   e l e m e n t s  

(12)  a l o n g   s a i d   f e e d   p a t h   (29)   a c r o s s   s a i d   f e e d   r o l l e r  

a s s e m b l y   ( 3 2 ) .  

16.  An  a p p a r a t u s   a c c o r d i n g   to   c l a i m   15,  s a i d  

f e e d   r o l l e r   a s s e m b l y   (32)   c o m p r i s i n g   a  d r i v e n   r o l l e r  

(49)   r o t a t a b l e   in  s y n c h r o n i s m   w i t h   s a i d   d i s c h a r g e  

r o l l e r   a s s e m b l y   ( 3 3 ) ,   a  f l u i d   c y l i n d e r   ( 2 3 ) ,   and  a n  



i d l i n g   r o l l e r   ( 48 )   c o a c t i n g   w i t h   s a i d   d r i v e n   r o l l e r  

( 4 9 )   f o r   f e e d i n g   t h e   c h a i n   (10)   a l o n g   s a i d   f e e d   p a t h  

( 2 9 ) ,   s a i d   i d l i n g   r o l l e r   (48)   b e i n g   m o v a b l e   by  s a i d  

f l u i d   c y l i n d e r   (23 )   t o w a r d   and  away  f r o m   s a i d   d r i v e n   . .  

r o l l e r   ( 4 9 ) ,   s a i d   g u i d i n g   means   c o m p r i s i n g   an  a n g u l a r l y  

m o v a b l e   e l e m e n t   g u i d e   ( 1 3 8 )   h a v i n g   g u i d e   l e g s   ( 1 3 5 ,  

137)  d i s p o s e d   u p s t r e a m   and  d o w n s t r e a m   of  s a i d   f e e d  

r o l l e r   a s s e m b l y   (32)   in  s a i d   f e e d   p a t h   ( 2 9 ) .  

17.  An  a p p a r a t u s   a c c o r d i n g   to  c l a i m   16,  s a i d  

g u i d e   l e g s   ( 1 3 5 ,   137)   h a v i n g   g u i d e   g r o o v e s   ( 1 3 4 ,   1 4 3 ) ,  

r e s p e c t i v e l y ,   a l i g n e d   w i t h   s a i d   f e e d   p a t h   ( 2 9 ) ,  

i n c l u d i n g   a  s p r i n g   ( 1 3 9 )   a c t i n g   on  s a i d   e l e m e n t   g u i d e  

( 1 3 8 )   f o r   n o r m a l l y   u r g i n g   s a i d   e l e m e n t   g u i d e   (138)   i n t o  

an  a n g u l a r   p o s i t i o n   to   c a u s e   one  (143)   of  s a i d   g u i d e  

l e g s   to  g u i d e   s a i d   rows   of  c o u p l i n g   e l e m e n t s   (12)   i n  

t h e   g u i d e   g r o o v e   ( 1 4 3 )   t h e r e i n   w h i l e   a l l o w i n g   t h e  

m o u n t e d   s l i d e r   (17)   to  move  p a s t   t he   o t h e r   g u i d e   l e g  

( 1 3 5 ) .  

18.   An  a p p a r a t u s   a c c o r d i n g   to  c l a i m   17,  s a i d  

i d l i n g   r o l l e r   ( 4 8 )   h a v i n g   a  member  (140)   e n g a g a b l e   w i t h  

s a i d   e l e m e n t   g u i d e   ( 1 3 8 )   when  s a i d   i d l i n g   r o l l e r   ( 4 8 )  

is   d i s p l a c e d   t o w a r d   s a i d   d r i v e n   r o l l e r   ( 4 9 ) ,   f o r  

a n g u l a r l y   m o v i n g   s a i d   e l e m e n t   g u i d e   (138)   a g a i n s t   t h e  

r e s i l i e n c y   of  s a i d   s p r i n g   (139)   to  c a u s e   t he   o t h e r  

g u i d e   l eg   ( 1 3 5 )   to   g u i d e   t h e   rows  of  c o u p l i n g   e l e m e n t s  

(12)   t h r o u g h   t h e   g u i d e   g r o o v e   (134)   t h e r e i n   w h i l e  

a l l o w i n g   t h e   m o u n t e d   s l i d e r   (17)  to   move  p a s t   s a i d   o n e  



g u i d e   l e g   ( 1 3 7 ) .  

19.   An  a p p a r a t u s   a c c o r d i n g   to   c l a i m   1 7 ,  

i n c l u d i n g   a  g u i d e   b a s e   (142)   d i s p o s e d   b e l o w   s a i d  

e l e m e n t   g u i d e   (138)   and  h a v i n g   a  g u i d e   g r o o v e   ( 1 4 1 ) ,  

s a i d   g u i d e   g r o o v e   ( 1 4 3 )   in  s a i d   one  g u i d e   l eg   (137)   a n d  

s a i d   g u i d e   g r o o v e   (142)   in  s a i d   g u i d e   b a s e   ( 1 4 2 )  

j o i n t l y   d e f i n i n g   a  g u i d e   s l o t   a l i n g e d   w i t h   s a i d   f e e d  

p a t h   (29)   f o r   g u i d i n g   t h e   rows  of  c o u p l i n g   e l e m e n t s  

(12)   t h e r e t h r o u g h   when  s a i d   e l e m e n t   g u i d e   (138)   is  i n  

s a i d   a n g u l a r   p o s i t i o n .  
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