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©  Machine  for  binding  books  and  punching  paper. 
©  Apparatus  for  binding  together  apertured  sheets  (21) 
uses  a  first  strip  (24),  a  plurality  of  thermoplastic  studs  (23) 
projecting  from  and  spaced  longitudinally  along  the  first  strip, 
and  a  second  strip  (26)  formed  with  holes  spaced  longitudi- 
nally  of  the  second  strip  at  intervals  complementary  to  the 
studs.  The  apparatus  has  a  frame  having  a  pair  of  spaced  sides 
(33)  and  a  platen  (86)  to  support  the  sheets  with  their  aper- 
tures  aligned  with  the  holes  of  the  second  strip  and  with  the 
first  strip  above  the  sheets  with  the  studs  extending  through 
the  apertures  in  the  sheets  and  the  holes  in  the  second  strip 
and  protruding  below  the  second  strip,  a  pressure  bar  (106), 
cooperating  means  (108,  109)  on  the  sides  and  barfor  guiding 
movement  of  the  barfrom  a  first  position  above  the  platen  to  a 
second  position  adjacent  the  platen  and  resting  on  top  of  the 
first  strip,  actuating  means  for  moving  the  pressure  bar,  a 
motor  (116)  for  driving  the  actuating  means,  and  a  switch 
(113)  for  energising  the  motor.  The  characterising  feature  of 
the  apparatus  is  that  the  switch  is  mounted  on  the  bottom 
edge  of  the  pressure  bar  and  is  positioned  and  arranged  to  be 
closed  when  the  pressure  bar  rests  on  the  first  strip  so  to 
energise  the  motor  and  begin  the  binding  cycle. 
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T h i s   i n v e n t i o n   r e l a t e s   t o   a  n e w   and  i m p r o v e d   p u n c h i n g  

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

c o m m e r c i a l l y   a v a i l a b l e   m a c h i n e s ,   such   as  t h e   m a c h i n e  

to   w h i c h   t h e   a p p l i c a n t ' s   e a r l i e r   US  P a t e n t   No.  3 8 1 1 1 4 6  

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

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

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

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

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

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

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

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

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

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

in  t h e   s h e e t s   and  t h e   h o l e s   in  t h e   s e c o n d   s t r i p   a n d  

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

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

m o v e m e n t   of  t h e   b a r   f rom  a  f i r s t   p o s i t i o n   a b o v e   t h e  



p l a t e n   to   a  s e c o n d   p o s i t i o n   a d j a c e n t   t h e   p l a t e n   a n d  

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

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

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

The  o b j e c t  o f   t h e   p r e s e n t   i n v e n t i o n   i s   to   r e n d e r  

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

q u i c k e r ,   and  f o r   a c h i e v i n g   t h i s   o b j e c t   t h e   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   s w i t c h   i s   m o u n t e d  

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

and  a r r a n g e d   t o   be  c l o s e d   when  t h e   p r e s s u r e   b a r   r e s t s  

on  t h e   f i r s t   s t r i p   so  t o   e n e r g i s e   t h e   m o t o r   and  b e g i n  

t h e   b i n d i n g   c y c l e .  

T h i s   a p p l i c a t i o n   i s   a  d i v i s i o n a l   of  A p p l i c a t i o n   N o .  

8 1 3 0 2 1 8 0 . 5   w h i c h   r e l a t e s   t o   a p p a r a t u s   f o r   b i n d i n g  

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

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

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

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

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

s a i d   s t u d s ,   s a i d   a p e r a t u s   b e i n g   of   t h e   t y p e   h a v i n g   a  

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

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

s a i d   h o l e s   w i t h   s a i d   f i r s t   s t r i p   a b o v e   s a i d   s h e e t s   w i t h  

s a i d   s t u d s   e x t e n d i n g   t h r o u g h   s a i d   a p e r t u r e s   and  s a i d  



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

p r e s s u r e   b a r ,   c o o p e r a t i n g   means   on  s a i d   s i d e s   and  b a r  

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

a b o v e   t h e   p l a t e n   to   a  s e c o n d   p o s i t i o n   a d j a c e n t   s a i d  

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

means   f o r   m o v i n g   s a i d   p r e s s u r e   ba r   h a v i n g   a  s h a f t  

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

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

g e a r   f i x e d   to   s a i d   s h a f t ,   a  f i r s t   l i n k   c o n n e c t e d   t o  

s a i d   p r e s s u r e   b a r   and  a  c r a n k   o s c i l l a t a b l e   on  s a i d  

f r a m e ,   a  s e c o n d   s e g m e n t a l   g e a r   f i x e d   to   s a i d   c r a n k   a n d  

e n g a g i n g   and  b e i n g   o s c i l l a t a b l e   by  s a i d   f i r s t   g e a r  

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

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

s a i d   f r a m e ;   s a i d   c r a n k   h a v i n g   means   to   e n g a g e  

s a i d   s e c o n d   l i n k   when  s a i d   s e c o n d   g e a r   i s   t u r n e d  

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

f i r s t   l i n k   and  l i f t   s a i d   p r e s s u r e   b a r   to   s a i d  

f i r s t   p o s i t i o n .  



O t h e r   o b j e c t 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   b e c o m e  

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

r e f e r r i n g   to   t h e   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   s i m i l a r  

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

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

In  t h e   D r a w i n g s :  

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

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

c l a r i t y   p u r p o s e s .  

F i g .   2 , 3 , 4   and  5  a r e   s e c t i o n a l   v i e w s   t a k e n  

s u b s t a n t i a l l y   a l o n g   t h e   l i n e s   2 - - 2 ,   3 - - 3 ,   4 - - 4   a n d  

5 - - 5 ,   r e s p e c t i v e l y   of   F i g .   1 .  

F i g .   6  i s   an  e n l a r g e d   v i e w   of   a  p o r t i o n   o f   F i g .   3 

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

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

F i g .   7  i s   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   s h o w i n g   a  

p o r t i o n   of   t h e   b i n d   b a c k s t o p   and  a s s o c i a t e d   m e c h a n i s m  

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

F i g .   7A  i s   a  v i e w   s i m i l a r   t o   F i g .   7  s h o w i n g   a  t a l l e r  

b a c k s t o p .  

F i g .   8  i s   a  f r a g m e n t a r y   s e c t i o n a l   v i ew   t a k e n  

s u b s t a n t i a l l y   a l o n g   t h e   l i n e   8 - - 8   of  F i g .   7 .  

F i g .   9  i s   a  f r a g m e n t a r y   p l a n   v i ew  s h o w i n g   t h e   k n i f e  

s t r u c t u r e   in   r e t r a c t e d   p o s i t i o n   and  t h e   b r i d g e .  

F i g .   9A  i s   a  f r a g m e n t a r y   p l a n   v i ew  of  a  h e a t e r  



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

away  to   r e v e a l   i n t e r n a l   c o n s t r u c t i o n .  

F i g .   9B  i s   a  f r a g m e n t a r y   s i d e   e l e v a t i o n a l   v iew  o f  

a  p o r t i o n   of  t h e   s t r u c t u r e   of   F i g .   9A.  

F i g .   10  i s   an  e n l a r g e d   s e c t i o n a l   v i ew  t a k e n  

s u b s t a n t i a l l y   a l o n g   t h e   l i n e s   1 0 - - 1 0   of  F i g .   9 .  

F i g .   11  i s   an  e n l a r g e d   s e c t i o n a l   v i ew   t a k e n  

s u b s t a n t i a l l y   a l o n g   t h e   l i n e   1 1 - 1 1   of  F i g .   9 .  

F i g .   12  i s   a  f r a g m e n t a r y   e n l a r g e d   s e c t i o n a l   v i e w  

t a k e n   s u b s t a n t i a l l y   a l o n g   t h e   l i n e   1 2 - - 1 2   of   F i g .   1 1 .  

F i g .   12A  i s   a  f r a g m e n t a r y   s e c t i o n a l   v iew  t a k e n  

s u b s t a t i a l l y   a l o n g   t h e   l i n e   1 2 A - - 1 2 A   of  F i g .   1 1 .  

F i g .   13  i s   a  f r a g m e n t a r y   s e c t i o n a l   v iew  t a k e n  

s u b s t a n t i a l l y   a l o n g   t h e   l i n e   1 3 - - 1 3   of   F i g .   9  s h o w i n g  

a  n o r m a l   s i z e   b i n d i n g   s t r i p .  

F i g .   14  i s   a  v i ew   s i m i l a r   t o   F i g .   13  s h o w i n g   use   o f  

a  w i d e r   t h a n   s t a n d a r d   s i z e   b i n d i n g   s t r i p   u s e d   w h e n  

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

t h e   e d g e s .  

F i g .   15  i s   a  v i ew   t a k e n   a l o n g   l i n e s   1 5 - - 1 5   of   F i g .   1 .  

F i g .   16  i s   a  s c h e m a t i c   s i m p l i f i e d   w i r i n g   d i a g r a m   o f  

t h e   m a c h i n e .  

F i g .   17  i s   a  f r a g m e n t a r y   s e c t i o n a l   v i ew  s i m i l a r   t o  

a  p o r t i o n   of  F i g .   4  s h o w i n g   m o d i f i c a t i o n   of  t h e  

s t r u c t u r e   f o r   w r a p - a r o u n d   c o v e r   f a b r i c a t i o n ,   t h e   k n i f e  



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

F i g .   18  i s   a  v i e w   s i m i l a r   t o   F i g .   17  s h o w i n g   t h e  

k n i f e   s t r u c t u r e   in   f o r w a r d   and  r a i s e d   p o s i t i o n   a n d  

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

s o m e w h a t   d i f f e r e n t   p o s i t i o n   f rom  t h o s e   shown  in   F i g .   1 7 .  

F i g .   91  i s   a  f r a g m e n t a r y   v i e w   of   a  c o o l i n g   f i n g e r  

and  i t s   e n v i r o n m e n t .  

G e n e r a l   D e s c r i p t i o n   of   M a c h i n e  

As  i s   s e t   f o r t h   in   p r i o r   P a t e n t   3 , 8 1 1 , 1 4 6   a m o n g  

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

b i n d   p a p e r   21  f o r m e d   w i t h   s p a c e d   a p e r t u r e s   22  a l o n g   o n e  

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

i n v e n t i o n ,   p r o v i s i o n   i s   made  t o   l o c a t e   t h e   a p e r t u r e s  

22  a t   e i t h e r   o f   two   d i s t a n c e s   f rom  t h e   s p i n e   e d g e   o f  

t h e   s h e e t s   o f   p a p e r   21.  I f   t h e   s h e e t s   2 l a r e   s t a n d a r d  

c o m p u t e r   p r i n t - o u t   s h e e t s ,   t h e   a p e r t u r e s   22  a r e   s p a c e d  

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

t h a n   f o r   o r d i n a r y   o r   s t a n d a r d   d o c u m e n t   b i n d i n g .   A s  

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

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

t h e   a p e r t u r e s   a t   e i t h e r   of   two  d i s t a n c e s .  

In  a c c o r d a n c e   w i t h   t h e   p r e s e n t   i n v e n t i o n ,   a  f i r s t  

s t r i p   24  o f   p l a s t i c   h a v i n g  s t u d s   23  s p a c e d   a t   t h e  

same  i n t e r v a l s   as  t h e   a p e r t u r e s   22  i s   p r o v i d e d .   T h e  

s t r i p s   24  may  be  o f   two  w i d t h s   d e p e n d i n g   upon  t h e  



s p a c i n g   o f   t h e   a p e r t u r e s   22  f rom  t h e   e d g e s   of  t h e  

s h e e t s   21.   T h e r e   i s   a l s o   u s e d   in  a c c o r d a n c e   w i t h   t h i s  

s y s t e m   of   b i n d i n g   a  s e c o n d   s t r i p   26  f o r m e d   w i t h   h o l e s  

22  and  c o u n t e r b o r e s   or  c o u n t e r s i n k s   28.  T y p i c a l  

s p e c i f i c a t i o n s   f o r   t h e   m a t e r i a l ,   s i z e s ,   e t c . ,   of   t h e  

s t r i p s   24  and  26  a r e   s e t   f o r t h   in   P a t e n t   3 , 8 1 1 , 1 4 6 .  

The  m a c h i n e   of   t h e   p r e s e n t   i n v e n t i o n   c o m p r i s e s   a  

b a s e   31  on  w h i c h   f i t s   an  o r n a m e n t a l   m o l d e d   c a s i n g   32 

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

W i t h i n   t h e   s i d e s   of   t h e   c a s i n g   32  a r e   v e r t i c a l   s i d e  

p l a t e s   33  w h i c h   a r e   t h e   ma in   s u p p o r t s   f o r   m o s t   o f   t h e  

m e c h a n i s m s   h e r e i n a f t e r   s e t   f o r t h .   The  s i d e   p l a t e s   33  

a r e   i n t e r c o n n e c t e d   by  v a r i o u s   t r a n s v e r s e ,   h o r i z o n t a l  

c r o s s   m e m b e r s   3 4 .  

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

f u n c t i o n s .   The  f i r s t   i s   to   p u n c h   a p e r t u r e s   22  in   t h e  

p a p e r   21.   The  s e c o n d   i s   to   b i n d   t h e   p a p e r   21  b e t w e e n  

t h e   s t r i p s   2 4 , 2 6 .   In  a  p r e f e r r e d   e m b o d i m e n t   of  t h e  

i n v e n t i o n ,   b o t h   t h e   p u n c h i n g   and  b i n d i n g   f u n c t i o n s  

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

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

be  i n s t a l l e d   in  s e p a r a t e   m a c h i n e s .  

P u n c h i n g   M e c h a n i s m  

E x t e n d i n g   h o r i z o n t a l l y ,   t r a n s v e r s e l y   n e a r   t h e  

p r o x i m a l   end  of  t h e   m a c h i n e   and  a t   a  r e l a t i v e l y   l o w  



e l e v a t i o n ,   i s   a  p u n c h   p l a t e n   36  on  w h i c h   t h e   p a p e r s   2 1  

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

t h r o a t   41.  B e h i n d   t h e   i n n e r   edge   of   t h e   p l a t e n   35  i s   a  

d i e   p l a t e   37  f o r m e d   w i t h   h o l e s   c o r r e s p o n d i n g   to   t h e  

s p a c i n g   of   t h e   a p e r t u r e s   22 .   P l a t e   37  i s   l o c a t e d  

i m m e d i a t e l y   r e a r w a r d l y   of   t h e   r e a r   e d g e   of   t h e   p l a t e n  

36  and  i s   h o r i z o n t a l l y   a l i g n e d   t h e r e w i t h .   V e r t i c a l  

m e m b e r   38  i s   an  i n t e g r a l   p o r t i o n   of   t h e   p u n c h   m e c h a n i s m  

w h i c h   a l s o   f u n c t i o n s   as  a  t r a n s v e r s e ,   h o r i z o n t a l   c r o s s  

m e m b e r   34  and  i s   f i x e d   t o   t h e   s i d e   p l a t e   33,  and  t h i s  

c a r r i e d   a  p u n c h   g u i d e   p l a t e   39  w h i c h   e x t e n d s   h o r i z o n t a l l y  

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

an  e n t r a n c e   c h u t e   and  p r o v i d e s   a  t h r o a t   41  b e t w e e n   t h e  

p l a t e   39  and  t h e   d i e   p l a t e   37.   P u n c h   p l a t e   42  i s  

v e r t i c a l l y   r e c i p r o c a l   r e l a t i v e   t o   member   38  a s  

h e r e i n a f t e r   e x p l a i n e d .   A  p l u r a l i t y   o f   p i n s   43  

c o r r e s p o n d i n g   in   n u m b e r   t o   t h e   h o l e s   in   t h e   d i e   p l a t e   37  

a r e   r a t a i n e d   in   p u n c h   p l a t e   42  as  i s   d e s c r i b e d   in   P a t e n t  

4 , 0 7 9 , 6 4 7 .   F o r w a r d l y   o f   p l a t e   42  i s   a  d o w n w a r d l y -  

r e a r w a r d l y   s l a n t e d   p a p e r   d e f l e c t o r   44  w h i c h   g u i d e s   a n d  

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

t o w a r d   t h e   t h r o a t   41.  T h e r e   i s   a  v e r t i c a l   gap  b e t w e e n  

t h e   l o w e r   e d g e   of   p l a t e   39  and  37  and  h o r i z o n t a l l y  

r e c i p r o c a l   t h e r e i n   i s   a  s l i d e   46  w h i c h   r e s t s   upon  a  s l i d e  

s u p p o r t   47  f i x e d   to   s i d e   p l a t e s   33.  S l i d e   46  i s   r e t a i n e d  



and  g u i d e d   by  s t u d s  2 9   f i x e d   to   d i e   p l a t e  3 7 .   S p r i n g  

48  b i a s e s   t h e   s l i d e   46  r e a r w a r d l y .   A c t u a t o r s   72  o f  

s w i t c h e s   71  on  s l i d e   46  e x t e n d   i n t o   t h r o a t   41  a n d  

t r i g g e r   t h e   e l e c t r i c a l   c i r c u i t r y   to  a c t u a t e   t h e   p u n c h i n g  

m e c h a n i s m   when  i t  i s   moved   by  t he   i n w a r d   i n s e r t i o n   o f  

s h e e t s   21.   The  s t o p   means   49  i s   l o c a t e d   on  s l i d e   4 6 .  

By  means   h e r e i n a f t e r   d e s c r i b e d ,   t h e   s l i d e   46  m a y  b e  

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

f r o m   t h e   s p i n e   edge   of   t h e   p a p e r   21  to   t h e   a p e r t u r e s   2 2 .  

E x t e n d i n g   t h r o u g h   a  s u i t a b l e   window  in  t h e   c a s i n g   32 

i s   a  s e l e c t o r   s l i d e   51  w h i c h   may  be  m a n u a l l y   m o v e d  

b e t w e e n   two  p o s i t i o n s .   The  s l i d e   51  i s   c o n n e c t e d   to  a  

f l e x i b l e   c a b l e   5 2  w h i c h   e x t e n d s   to  a  l e v e r   53  w h c i h   i s  

p i v o t e d   t o   a  p i n   54  or   d i e   p l a t e   37.  As  t h e   s l i d e   51  

i s  m o v e d   f o r w a r d   and  r e a r w a r d l y ,   t h e   c a b l e   52  c a u s e s  

a  p i v o t i n g   of  l e v e r   53.  A  f o r w a r d   e x t e n s i o n   56  o f  

s l i d e   46  has   a  d o w n - t u r n e d   f o r w a r d   t e r m i n u s   i n   w h i c h   i s  

c a u g h t   one  of  t h e   arms  of  l e v e r   53.  T h u s ,   t h e   s l i d e   i s  

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

of   t h e   a p e r t u r e s   22  as  h e r e i n a f t e r   e x p l a i n e d .  

The  p u n c h   may  be  m a n u a l l y   a c t u a t e d   by  d e p r e s s i n g  

c o n t r o l   s w i t c h   238  or   s e t   by  s w i t c h   237  to   a u t o m a t i c a l l y  

t r i g g e r   e l e c t r i c a l   c i r c u i t r y   when  a c t u a t o r   72,  of  s w i t c h  

71,  i s   moved  by  s h e e t s  o f   p a p e r .   The  p u n c h   m e c h a n i s m   i s  

m o t o r   d r i v e n   by  p u n c h   m o t o r   61  wh ich   has   e x t e n d e d   s h a f t s  



62  h a v i n g   e c c e n t r i c   c r a n k   63  on  b o t h   e n d s .   A  v e r t i c a l  

l e v e r   64  has   an  a p e r t u r e   in   i t s   end   w h i c h   r e c e i v e s   t h e  

e c c e n t r i c   c r a n k   63.   At  t h e   u p p e r   end  of   l e v e r   6 4  i s   a n  

e l o n g a t e d   s l o t   66.  An  o u t w a r d   d i r e c t e d   e a r   67  i s   f o r m e d  

in   p u n c h   p l a t e   42  and   i s   r e c e i v e d  w i t h i n   s l o t   66.  H e n c e ,  

as  t h e   m o t o r   61  t u r n s ,   t h e   e c c e n t r i c   c r a n k   63  c a u s e s  

t h e   v e r t i c a l   l e v e r   64  t o   r e c i p r o c a t e   and  t h u s   t o  

r e c i p r o c a t e   t h e   p u n c h   p l a t e   42  and  t h e   p i n s   43  w h i c h   a r e  

a l i g n e d   w i t h   t h e   h o l e s   i n   t h e   d i e   p l a t e   37.   H e n c e ,   p a p e r  

i n   t h e   t h r o a t   41  h a v i n g   i t s   s p i n e   edge   a g a i n s t   t h e  

s t o p   49  i s   p r o p e r l y   p u n c h e d .   Member  50  r e t a i n s   l e v e r   6 4  

in   p o s i t i o n .  

In  one   f o r m   o f   t h e   i n v e n t i o n ,   t h e   p u n c h   m o t o r   61  i s  

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

t h e   p u n c h   may  be  made  t o   p e r f o r m   a u t o m a t i c a l l y .  

T h u s ,   s l i d e   46  c a r r i e s   two  s w i t c h e s   71  h a v i n g   f o r w a r d l y  

e x t e n d i n g   s w i t c h   a c t u a t o r s   72  w h i c h   e x t e n d   i n t o   t h e  

t h r o a t   41  a t   i t s   r e a r w a r d   e n d .   The  p o s i t i o n s   of  t h e  

s w i t c h e s   71  and   a c t u a t o r s   72  i s   d e p e n d e n t   upon   t h e  

p o s i t i o n   of   s l i d e   46  u n d e r   t h e   c o n t r o l   o f   s e l e c t o r  

s l i d e   5 1 .  

An  e d g e   g u i d e   i s   l o c a t e d   on  the   l e f t   s i d e   of   t h e  

m a c h i n e   ( a l t h o u g h ,   o f   c o u r s e ,   i t   m i g h t   be  l o c a t e d   on  t h e  

r i g h t   s i d e ) .   T h i s   g u i d e   73  i s   v e r t i c a l l y   u p s t a n d i n g   a n d  

may  be  moved  i n w a r d l y   and   o u t w a r d l y   r e l a t i v e   to  t h e  



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

l e n g t h s   of  s h e e t s .   T h e  d e t a i l s   of   t h i s   a d j u s t m e n t  

a r e   n o t   h e r e i n   i l l u s t r a t e d   or  d e s c r i b e d   s i n c e   t h e y   a r e  

o ld   in  t h e  a r t .   The  i n w a r d - f a c i n g   edge   of  g u i d e   73  i s  

f o r m e d   w i t h   an  o p e n i n g   74.  W i t h i n   t he   o p e n i n g   74  i s   a  

t h i r d   s w i t c h   a c t u a t o r   76.  As  shown  in  F i g .   4,  a c t u a t o r  

76  i s   s l o p e d   d o w n w a r d   a t   a  450  a n g l e   f o r m i n g   a  s h a r p  

p o i n t ,   w h i l e   a l s o   b e i n g   t w i s t e d   a t   a  45°  a n g l e   on  i t s  

t o p   e d g e .   T h u s ,   i f   p a p e r   i s   f e d   f rom  t h e   t o p ,   i t   w i l l  

n o t   jam  or   hang   up  on  t h e   e d g e   of   a c t u a t o r   76.  The  t i p  

of  t h e   a c t u a t o r   w i l l   be  moved   i n s i d e  t h e   o p e n i n g   7 4 .  

The  a c t u a t o r   76  i s   t w i s t e d   45°  so  t h a t   i f   p a p e r   i s  

i n s e r t e d   f rom  t h e   f r o n t ,   i t   w i l l   n o t   jam  a g a i n s t   t h e  

a c t u a t o r   b u t   in   b o t h   i n s t a n c e s   w i l l   move  t h e   a c t u a t o r  

i n w a r d   to   a c t u a t e   s w i t c h   77.  I f   b o t h   s w i t c h e s   71  a n d  

s w i t c h   77  a r e   c l o s e d ,   i t   i s   i n s u r e d   t h a t   t h e   p a p e r   21  

i s   f u l l y   i n s e r t e d   in  t h e   t h r o a t   41  a g a i n s t   t he   s t o p s   49 

and  t h a t   t h e   edge   of   t h e   p a p e r   i s   l o c a t e d   p r o p e r l y  

a g a i n s t   t h e   e d g e   g u i d e   73.  C l o s i n g   of   a l l   t h r e e  

s w i t c h e s   a s s u r e s   p a p e r   l e n g t h   i s   p a r a l l e l   to  p i n s   43  a n d  

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

m o t o r   61  and  c a u s e s   r e c i p r o c a t i o n   of   t h e   l e v e r   64  a n d  

a  p u n c h i n g   c y c l e .  

P r e f e r a b l y ,   t h e r e   i s   a  c y c l e   cam  78  on  an  e c c e n t r i c  

c r a n k   63  on  one  s i d e   of   t h e   m a c h i n e   w h i c h   c o n t r o l s  



s w i t c h   79  and  t u r n s   o f f   t h e   m o t o r   61  a f t e r   one  c y c l e  

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

B i n d i n g   M e c h a n i s m  

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

of   t h e   p r e s e n t   m a c h i n e   r e s e m b l e s ,   in   may  r e s p e c t s ,   t h a t  

o f   P a t e n t   No.  3 , 8 1 1 , 1 4 6 ,   and  w h e r e   t h e   e l e m e n t s   of  t h e  

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

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

d e t a i l .  

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

m a c h i n e   and  s u p p o r t e d   by  c r o s s - m e m b e r s   34  i s   a  b i n d i n g  

p l a t e n   86,  h a v i n g   a t   i t s   r e a r w a r d   e d g e   a  d e p r e s s i o n   o r  

r e c e s s   87,  a t   t h e   l e v e l   of   t h e   t o p   o f   t r a n s v e r s e   b r i d g e  

84  w h i c h   i s   s e c u r e d   a t   o p p o s i t e   e n d s   to  the   s i d e - p l a t e s  

33.  T h i s   d e p r e s s i o n   87  i s   s h a p e d   to   r e c e i v e   s t r i p   2 6 .  

R e a r w a r d   o f   d e p r e s s i o n   87  i s   a  s t o p   88  which   l i m i t s  

i n w a r d   m o v e m e n t   of   s h e e t s   21  s u p p o r t e d   by  p l a t e n   8 6 .  

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

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

d i f f e r e n t   h e i g h t s   of   s t a c k s   of   p a p e r ,   such  as ,   f o r  

e x a m p l e ,   a  t w o - i n c h   maximum  s t a c k   and  a  t h r e e - i n c h  

maximum  s t a c k .   T h e r e f o r e ,   t h e   s t o p   88  i s   a  c h a n g e a b l e  

p a r t   of   t h e   m a c h i n e .  

S t o p   88  h a s   a  r e a r w a r d   and  o u t w a r d   e x t e n s i o n   89  f o r m e é  

w i t h   h o r i z o n t a l   s l o t s   91.  P i n s   92  f i t   t h r o u g h   t he   s l o t s  



91  and  a r e   a n c h o r e d   in  s i d e   p l a t e s   33.  An  e a r   93  o n  

e x t e n s i o n   89  e x t e n d s   b e h i n d   t h e   r e a r   edge   of   p l a t e   33  

and   r e c e i v e s   a  s p r i n g   94  w h i c h   is   c o n n e c t e d  a t   i t s  

o p p o s i t e   end  to   s p r i n g   a n c h o r   96  on  t h e   s i d e   of   p l a t e  

33  o p p o s i t e   e x t e n s i o n   89.  T h e  f u n c t i o n   of   s p r i n g   94  i s  

to   b i a s   t h e  s t o p   88  f o r w a r d   so  t h a t   p r e s s u r e   i s   a p p l i e d  

t o   s t r i p   26  when  i t   i s   p l a c e d   in  d e p r e s s i o n   87  and  s o  

t h a t   t h e   t a b s  9 9   (an  e x t e n s i o n   of  88)  c o n t a c t   s i d e   p l a t e  

33  to   l i m i t   i t s   f o r w a r d   m o v e m e n t .   T h i s   i s   t h e   n o r m a l  

p o s i t i o n   of   t h e   s t o p   88.  As  i s   d e s c r i b e d   i n   t h e  

P u n c h i n g   M e c h a n i s m   h e r e t o f o r e   s e t   f o r t h ,   f o r   c e r t a i n  

t y p e s   of  s h e e t s ,   t h e   a p e r t u r e s   22  a r e   p u n c h e d   a t   a  

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

When  t h e   l a t t e r   s h e e t s   a r e   u s e d ,   a  w i d e r   s t r i p   26  i s   u s e d  

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

d e p r e s s i o n   87  f o r c e s   t h e   s t o p   88  r e a r w a r d l y   a g a i n s t   t h e  

f o r c e   of   t h e   s p r i n g s   94.  H e n c e ,   when  t h e   s h e e t s   21  a r e  

p u c h e d   r e a r w a r d l y   t o   c o n t a c t   t h e   s t o p   88,  t h e   h o l e s  

t h e r e i n   a r e   in   p r o p e r   r e l a t i o n s h i p   to   t h e   h o l e s   in   t h e  

s t r i p   2 6 .  

For   p u r p o s e s   h e r e i n a f t e r   d e s c r i b e d   in   d e t a i l ,   i t   w i l l  

be  n o t e d   t h a t   t h e r e   i s   f o r m e d   a  d e p r e s s i o n   98  on  t o p  

s u r f a c e   of   88  to   p r o v i d e   c l e a r a n c e   f o r   t h e   s w i t c h  

p l u n g e r ,   so  i t   w i l l   n o t   a c c i d e n t a l l y   a c t u a t e   t h e  

e l e c t r i c a l   c i r c u i t r y   to   s t a r t   t he   b i n d i n g   c y c l e .  



E d g e   g u i d e   l o l   on  p l a t e n   86  i s   t r a n s v e r s l y   m o v e a b l e  

to  a c c o m m o d a t e   d i f f e r e n t   w i d t h s   of   s h e e t s   2 1 .  

The  f i r s t   s t e p   in  t he   o p e r a t i o n   of   t h e   b i n d i n g  

m e c h a n i s m ,   t h e r e f o r e ,   i s   to   p l a c e   a  s t r i p   26  of   p r o p e r  

w i d t h ,   d e p e n d i n g   upon  t h e   p o s i t i o n i n g   of   t h e   a p e r t u r e s  

22  f o r   t h e   s h e e t s   21  w i t h   w h i c h   i t   i s   to   be  u s e d ,   i n t o  

t h e   d e p r e s s i o n   87,  t h e r e b y   p o s i t i o n i n g   b a c k s t o p   88  

c o r r e c t l y .   L o c a t i n g   p i n   102  ( s e e   F i g .   14)  f i t s   i n t o   a  

h o l e   ( n o t   shown)   in   s t r i p   26  t o   l o c a t e   s t r i p   26  

l a t e r a l l y   in   d e p r e s s i o n   87.  A  s t a c k   of   s h e e t s   21  i s   t h e n  

p l a c e d   on  t h e   p l a t e n   86  a g a i n s t   t h e   e d g e   g u i d e   101  a n d  

a g a i n s t   s t o p   88,  t h e r e b y   a l i g n i n g   t h e   a p e r t u r e s   22  w i t h  

t h e   h o l e s   27  in   s t r i p   26.   S e c o n d   s t r i p   24  i s   t h e n  

i n s t a l l e d   by  i n s e r t i n g   s t u d s   23  t h r o u g h   a p e r t u r e s   2 2  

and  2 7 .  

P r e s s u r e   B a r  

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

b a r   106  i s   p r o v i d e d .   A g a i n ,   t o   a c c o m o d a t e   d i f f e r e n t  

maximum  h e i g h t   s t a c k s   of   s h e e t s ,   t h e   p r e s s u r e   b a r s   1 0 6  

a r e   i n t e r c h a n g e a b l e .   Such  i n t e r c h a n g e a b i l i t y   i s  

p r e f e r a b l y   p r o v i d e d   by  u s i n g   d i f f e r e n t   b r a c k e t s   1 0 7  

w h i c h   may  be  an  i n t e g r a l   p a r t   o f   p r e s s u r e   b a r   106  a n d  

w h i c h   a r e   m o u n t e d   t o   r a c k   110  on  e a c h   s i d e   of   t h e   m a c h i n e .  

A  r o l l e r   108  f i t s   i n t o   a  s l o t   109  in   s i d e   p l a t e   33  a n d ,  

a t   t h e   t o p   o f   t h e   s l o t   109 ,   t h e r e   i s   a  r e a r w a r d   o f f s e t  



111 .   When  the   r o l l e r   108  i s   in   t he   o f f s e t   111 ,   t h e  

p r e s u r e   b a r   106  i s   h e l d   in   u p w a r d   p o s t i o n .   H o w e v e r ,   w h e n  

p r e s s u r e   b a r   106  i s   l i f t e d   and  moved  f o r w a r d l y   so  t h a t  

t h e   r o l l e r   108  s l i d e s   down  the   s l o t   109 ,   t h e   b o t t o m  

e d g e   112  of   p r e s s u r e   b a r   106  i s   b r o u g h t   i n t o   c o n t a c t  

w i t h   t h e   t op   of  s t r i p   24.  R e c e s s e d   i n t o   b o t t o m   edge   1 1 2  

i s   a  s w i t c h   133  w h i c h ,   when  i t s   a c t u a t o r   c o n t a c t s   s t r i p  

24,   i n i t i a t e s   t h e   b i n d i n g   c y c l e   of  t h e   m a c h i n e .   T h e  

f u n c t i o n   of  d e p r e s s i o n   98  in   t h e   f l a n g e   s u r f a c e   97  i s  

t o   p r e v e n t   c l o s i n g   of   s w i t c h   113  when  t h e   p r e s s u r e   b a r  

106  i s   in   r e t r a c t e d   p o s i t i o n ,   w i t h   r o l l e r   108  in   t h e  

o f f s e t   1 1 1 .  

B i n d i n g   m o t o r   116  i s   m o u n t e d   on  s i d e   p l a t e   33  and ,   b y  

m e a n s   of   a  b e l t - d r i v e   117 ,   i s   c o n n e c t e d   to   d r i v e   t r a n s v e r s e  

h o r i z o n t a l   h e x a g o n a l   c a m s h a f t   118.   S h a f t   118  i s   s u p p o r t e d  

b e t w e e n   t h e   p l a t e s   33  by  b e a r i n g s   ( n o t   shown)   a n d  i s   h e l d  

in  p l a c e   by  snap   r i n g   r e t a i n e r s   119  at   e i t h e r   e d g e .  

H o r i z o n t a l   t r a n s v e r s e   f l o a t i n g   s h a f t   121  c a r r i e s   p i n i o n s  

122  w h i c h   mesh  w i t h   t h e   t e e t h   of   t h e   r a c k s   110 .   A l s o   o n  

s h a f t   121  i s   r a t c h e t   w h e e l   123  w h i c h   i s   e n g a g e d   by  p a w l  

124,   b i a s e d   i n t o   e n g a g e m e n t   w i t h   t h e   r a t c h e t s   123  b y  

s p r i n g s   126 .   Pawl  124  i s   p i v o t e d   on  p i v o t   127  to   s p r i n g  

a n c h o r   121 .   S h a f t   121  i s   s u p p o r t e d   on  e i t h e r   s i d e   of  t h e  

m a c h i n e   by  s p r i n g   a n c h o r s   131 ,   p i v o t e d   on  p i v o t s   1 3 2  

w h i c h   a r e   m o u n t e d   to   t h e   p l a t e s   33.  On  t h e   f o r w a r d   e n d s  



of  s p r i n g   a n c h o r s   131  a r e   f l a t   s p r i n g s   133  w h i c h   c a r r y  

cam  f o l l o w e r s   134  w h i c h   a r e   e n g a g e d   by  p r e s s u r e   c a m s  

136  on  s h a f t  1 1 8 .  

As  s h a f t   118  r e v o l v e s ,   f o l l o w e r   135 ,   w h i c h   e n g a g e s  

p r e s s u r e   cam  1 3 6 ,   i s   i n c r e a s i n g l y   d e p r e s s e d ,   t h u s  

p u l l i n g   r a c k   110  d o w n w a r d   and   c a u s i n g   p r e s s u r e   b a r   1 0 6  

to   be  fo rced   a g a i n s t   s t r i p   24  u n t i l   a  p r e d e t e r m i n e d  

p r e s s u r e   i s   r e a c h e d ,   w h e r e u p o n   s p r i n g   133  f l e x e s ,   a n d  

d e s p i t e   c o n t i n u e d   t u r n i n g   of   cam  1 3 6 ,   no  g r e a t e r  

p r e s s u r e   i s   a p p l i e d   to   t h e   s t r i p   2 4 .  

To  p r e v e n t   u n a c c e p t a b l e   v a r i a t i o n s   i n   a c o u s t i c a l  

n o i s e   l e v e l s   by  a p p l y i n g   v a r y i n g   l o a d s   to   t h e  D . C .   b i n d  

m o t o r   116  as  e a c h   cam  p e r f o r m s   i t s   f u n c t i o n   as  t h e y  

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

s h a f t   118  a  c o u n t e r - p r e s s u r e   cam  211  w h i c h   a s s u r e s   u n i f o r m  

l o a d i n g   o n t o   m o t o r   116 .   Cam  f o l l o w e r   212  i s   m o u n t e d   o n  

s p r i n g   213  and   f a s t e n e d   by  a t t a c h m e n t   214  to   one  of   t h e  

c r o s s - m e m b e r s   34.   The  f o l l o w e r   212  e x e r t s   a  p r e s s u r e   o n  

t h e   cam  211  w h i c h   c o u n t e r - b a l a n c e s   t h e   f o r c e s   i m p o s e d  

on  t h e   s y s t e m   by  t h e   b i n d i n g   m e c h a n i s m s .  

One  n o v e l   f e a t u r e   of   t h e   p r e s e n t   i n v e n t i o n   i s   t h e  

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

p r e s s u r e   b a r   106  to   u p p e r   p o s i t i o n .   R e t u r n   arm  141  i s  

a n g u l a r   and  i s   p i v o t e d   a t   p i v o t   142  to   s i d e   p l a t e   3 3 .  

On  i t s   f o r w a r d   end   t h e r e   i s   a  g e a r   s e g m e n t   1 4 3  



c o n s i s t i n g   o f   a p p r o x i m a t e l y   two  t e e t h .   F i x e d   f o r  

m o v e m e n t   w i t h   s h a f t   118  i s   a  m e s h i n g   g e a r   s e g m e n t  

c r a n k   144,   a l s o   h a v i n g   a p p r o x i m a t e l y   two  t e e t h .  

A d j u s t a b l y   p o s i t i o n e d   on  the   l o w e r   end  of   r e t u r n   a r m  

141  i s   a  r o l l e r   146.   The  r e s t   p o s i t i o n   of  arm  141  i s  

d e t e r m i n e d   by  s t o p   147 .   P i v o t e d   to   p l a t e   33  i s   a  f i r s t  

p r e s s u r e   b a r   l i n k   148  w h i c h   is   p i v o t e d   to   s e c o n d   p r e s s u r e  

b a r   l i n k   149  by  p i v o t   151.   The  u p p e r   end  of  l i n k   1 4 9  

is   c o n n e c t e d   t o   t h e   p r e s s u r e   b a r   by  t h e   same  means   a s  

c o n n e c t s   r o l l e r   108 .   There  i s   a  s t o p   152  f i x e d   on  p l a t e  

33  w h i c h   l i m i t s   c l o c k w i s e   m o v e m e n t   of  l i n k   149  a s  

v i e w e d   in   F i g .   3 .  

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

118  c a u s e s   t h e   d r i v e r   g e a r   s e g m e n t   144  to  mesh  w i t h  

g e a r   s e g m e n t   143 ,   and  t h i s   c a u s e s   c o u n t e r - c l o c k w i s e  

r o t a t i o n   o f   r e t u r n   arm  141  a b o u t   p i v o t   142.   R o l l e r   1 4 6  

e n g a g e s   l i n k   148  and  o s c i l l a t e s   i t   a r o u n d   t h e   s h a f t   o f  

g e a r   s e g m e n t   143 ,   and  t h i s   c a u s e s   l i n k   149  to   r a i s e   t h e  

p r e s s u r e   b a r   t o   u p p e r   p o s i t i o n   and  d r o p   t h e   r o l l e r   1 0 8  

i n t o   o f f s e t   1 1 1 ,   c a u s i n g   p r e s s u r e   b a r   106  to   r e m a i n   a t  

r e s t   p o s i t i o n e d   u n t i l   t he   o p e r a t o r   i n i t i a t e s   t h e   n e x t  

b i n d i n g   c y c l e   of   t h e   m a c h i n e .   M e a n w h i l e ,   c o n t i n u e d  

r o t a t i o n   o f   s h a f t   118  b r i n g s   t h e   g e a r   s e g m e n t s   143  a n d  

144  o u t   of   mesh   w i t h   each   o t h e r .   W h e r e u p o n ,   r e t u r n   a r m  

141  d r o p s   to   i n i t i a l   p o s i t i o n   w i t h   i t s   l o w e r   end  r e s t i n g  



on  s t o p   1 4 7 .  

C a r r i e d   on  s h a f t   118  i s   a  cam  153  w h i c h   e n g a g e s   t h e  

a c t u a t o r   of   s w i t c h   154  a f t e r   t h e   g e a r   s e g m e n t s   143  a n d  

144  h a v e   c e a s e d   t o   m e s h .   S w i t c h   154  s t o p s   t h e   r o t a t i o n  

of   b i n d   m o t o r   1 1 6 .  

C u t - O f f  

A f t e r   t h e   s h e e t s   21  h a v e   b e e n   c l a m p e d   b e t w e e n   t h e  

s t r i p s   24,   26,   c o n t i n u e d   t u r n i n g   of   s h a f t   118  c a u s e s  

c u t t i n g   o f   t h e   e x c e s s   l e n g t h s   of   t h e   s t u d s   23  p r o j e c t i n g  

b e l o w   t h e   b o t t o m   s t r i p   26.  M o u n t e d   b e h i n d   t h e   d e p r e s s i o n  

87  i s   a  k n i f e   s t r u c t u r e   161 .   S t r u c t u r e   161  c o m p r i s e s   a  

c u t t e r   162  h a v i n g   b l a d e s   163  p r o j e c t i n g   f o r w a r d l y   a n d  

s p a c e d   a b o u t   t h e   same   d i s t a n c e   as  t h e   s t u d s   23.  A b o v e  

and   b e l o w   c u t t e r   162  a r e   h e a t i n g   e l e m e n t s   164  w h i c h   a r e  

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

t e m p e r a t u r e   when  c u r r e n t   f l o w s   t h e r e t h r o u g h .   H e a t e r  

e l e m e n t   164  i s   c o m p o s e d   o f   s e v e r a l   l a y e r s   s a n d w i c h e d  

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

a p p r o x i m a t e l y   0 . 0 0 7   i n c h e s   t h i c k   m e t a l   s u c h   as  " I n c o n e l " .  

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

a t   b e s t   shown  in   F i g .   9A,  c o n s i s t i n g   of   e n d s   1 5 5  

p a r a l l e l   to   t h e   l e n g t h   o f   c u t t e r   162  i n t e r c o n n e c t e d   b y  

l o n g i t u d i n a l   s t r e t c h e s   156  t r a n s v e r s e   t h e r e t o .   To  m a k e  

p r o v i s i o n   f o r   t h e   b o l t s   w h i c h   b o l t   k n i f e   s t r u c t u r e   1 6 1  

t o g e t h e r ,   h o l e s   158  a r e   f o r m e d   in   t h e   h e a t e r   e l e m e n t   1 6 4  



and  t h e r e   a r e   e x t e n d e d   s e c t i o n s   157  to   a c c o m m o d a t e  

t h e   s p a c e   f o r   t he   h o l e s   158.   On  t h e  t o p   and  b o t t o m  

of   t h e   members   1 1 5 - 1 5 7   a r e   s h e e t s   of  a s b e s t o s   c l o t h   1 5 9 .  

On  t h e   o u t s i d e s   of  t h e   s h e e t s   159  a r e   s h e e t s   of  m i c a   1 7 2  

of   a  t h i c k n e s s   of  a b o u t   0 . 0 1 5   i n c h e s .   As  shown  in  F i g .  

9B,  on  the   s i d e   of   t h e   h e a t e r   e l e m e n t s   1 5 5 - 1 5 7   c l o s e s t   t o  

c u t t e r   162  t h e r e   i s   b u t   one  s h e e t   172  w h e r e a s   on  t h e  

o p p o s i t e   s i d e   t h e r e   a r e   s e v e r a l   s h e e t s   172 .   On  e a c h   e n d  

of   e l e m e n t   164  t h e r e   i s   an  o u t w a r d   e x t e n s i o n   173  o f  

n i c k l e   b o n d e d   to   t h e   o u t e r m o s t   s t r e t c h   156 .   E x t e n s i o n  

173  i s   s u r r o u n d e d   by  a  g l a s s   f i b e r   s l e e v e   174  w h i c h  

s u r r o u n d s   a l s o   t h e   end   of   t h e   c o n d u c t o r   175  and  t h e  

c o n n e c t o r   b e t w e e n   t h e   c o n d u c t o r   and  e l e m e n t   1 7 3 .  

In  a  p r e f e r r e d   h e a t e r   e l e m e n t   164 ,   a t   e i t h e r   end  t h e  

w i d t h s   of  155  and  156  a r e   l e s s   t h a n   t h e y   a r e   a t   t he   c e n t e r .  

Thus  a t   t he   end  shown  in  F i g .   9  t h e   s t r e t c h e s   156  a r e  

a p p r o x i m a t e l y   0 . 0 5 2   i n c h e s   in   w i d t h   and  t h e  s p a c i n g  

b e t w e e n   t h e s e   w i d t h s   i s   a b o u t   0 . 0 4 2   i n c h e s .   At  t h e  

c e n t e r ,   h o w e v e r ,   t h e   w i d t h   of  t h e   member   156  i s   0 . 0 5 4  

i n c h e s   w h e r e a s   t h e   s p a c i n g   b e t w e e n   t he   m e m b e r s   156  r e m a i n s  

0 . 0 4 2 .   The  w i d t h   c h a n g e ,   a l t h o u g h   s l i g h t   in   d i m e n s i o n ,  

a l t e r s   t he   e l e c t r i c a l   r e s i s t a n c e   of  t h e   m e t a l   a n d  

c o n s e q u e n t l y   t he   h e a t   o r   w a t t   d e n s i t y .   Hence   more  h e a t   i s  

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

h e a t   l o s s   a t   the   e n d s .   T h u s ,   t h e r e   i s   a  b a l a n c i n g   w h i c h  



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

o f   t h e   k n i f e   b l a d e s   1 6 3 .  

The  c u t t e r   162  t e m p e r a t u r e   i s   s e n s e d   by  means   of  a  

t h e r m i s t o r   165  t h a t   i s   i n s e r t e d   w i t h i n   t h e   c u t t e r  a n d  

i s   r e t a i n e d   u n d e r   t e n s i o n   by  s p r i n g   w i r e   1 6 0 .   A b o v e  

a n d   b e l o w   e a c h   h e a t i n g   e l e m e n t   164  i s   an  i n s u l a t o r   1 6 6 ,  

a n d   on  t o p   of   t o p   i n s u l a t o r   166  i s   a  c o v e r   167 .   B e l o w  

t h e   l o w e r   i n s u l a t o r   166  i s   a  s u p p o r t   b a r   168  to   w h i c h  

i s   a t t a c h e d   a  s u p p o r t   b r a c k e t   169  i n s u l a t e d   t h e r e f r o m  

by  a  h i g h   t e m p e r a t u r e   i n s u l a t o r   171 .   Each   s u p p o r t   b r a c k e t  

169  i s   c o n n e c t e d   to   p i v o t   arm  176  w h i c h   i s   p i v o t e d   a b o u t  

t r a n s v e r s e   h o r i z o n t a l   e c c e n t r i c   s h a f t   177 .   The  o u t e r  

e n d s   178  of   s h a f t   177  a r e   r e c e i v e d   in   b r a c k e t s   1 7 9 ,  

d e p e n d e n t   f rom  b r i d g e   84  and  h e l d   in   p l a c e   by  k e e p e r  

p l a t e   180 .   On  t h e   f o r w a r d   e n d s   o f   p i v o t   arm  176  a r e  

cam  f o l l o w e r s   182  w h i c h   e n g a g e   c u t t e r   cams  183  o n  

c a m s h a f t   118 .   The  cams  183  c a u s e   t h e   k n i f e   s u p p o r t   b a r  

168  to   move  a b o u t   s h a f t   177  as  a  c e n t e r   and   c u t   o f f   t h e  

e x c e s s   l e n g t h s   o f   t h e   s t u d s   2 3 .  

To  p r e v e n t   b u i l d - u p   of  p l a s t i c   p a r t i c l e s   on  t h e   b l a d e  

1 6 3 ,   a  p a i r   o f   v e r t i c a l l y - s p a c e d   a p a r t ,   t r a n s v e r s e l y -  

e x t e n d i n g   w i p e r - w i r e s   216  i s   m o u n t e d   on  h o l d e r s   2 1 7  

a f f i x e d   to   b r i d g e   84.  The  b l a d e s   163  r e c i p r o c a t e  

b e t w e e n   t h e   w i r e s   2 1 6 ,   and  t h e   l a t t e r   w i p e   o f f   a n y  

a c c u m u l a t i o n   o f   p l a s t i c   p a r t i c l e s .   The  w i p e r s   216  a r e  



s u p p o r t e d   and  t e n s i o n e d   by  c o i l   s p r i n g s   on  e i t h e r   e n d .  

The  w i p e r s   a r e   of   f l e x i b l e   p l a s t i c   t u b e s   w i t h   n o n -  

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

216.   T h i s   e n a b l e s   a  r e l a t i v e   r o t a t i n g   m o t i o n   of  t h e  

t u b e s   w i t h   t h e   w i r e s   t h a t   a s s u r e s   a  more   p o s i t i v e  

w i p i n g   and  c l e a n i n g   a c t i o n .  

Head  F o r m i n g  

E x t e n d i n g   f o r w a r d l y   f rom  s h a f t   177  i s   l i f t   arm  1 8 6  

c a r r y i n g   a t   i t   f o r w a r d   end  f o l l o w e r   187  w h i c h   e n g a g e s  

l i f t   cams  188  on  s h a f t   118 .   The  f u n c t i o n   of   cam  188  i s   t o  

c a u s e   t h e   s u p p o r t   b a r   168  to   be  r a i s e d   t o   d e f o r m   t h e   h e a t e d  

e n d s   of   t h e   s e v e r e d   s t u d s   23  and  i n i t i a t e   t h e   f o r m i n g   o f  

h e a d s   t h e r e o n .  

C o o l i n g   f i n g e r s   191  c o r r e s p o n d   in   s p a c i n g   t r a n s v e r s e l y  

of   t h e   m a c h i n e   t o   s t u d s   23.  Each  f i n g e r   191  has   a  f i r s t  

n o n - c i r c u l a r   c r o s s - s e c t i o n   l o w e r   end  202 ,   a  c i r c u l a r  

c o r s s - s e c t i o n   p o r t i o n   205  above   p o r t i o n   2 0 2 ,   a  s e c o n d  

n o n - c i r c u l a r   c r o s s - s e c t i o n   p o r t i o n   192  a b o v e   p o r t i o n   2 0 5 ,  

a  r e d u c e d   d i a m e t e r   c i r c u l a r   s e c t i o n   203  a b o v e   p o r t i o n   2 0 2  

and   an  e n l a r g e d   c r o s s - s e c t i o n   u p p e r   p o r t i o n   204  a b o v e  

p o r t i o n   203 .   The  s u r f a c e   a t   t h e   u p p e r   end  205  i s  

a n g u l a r   to   t he   c e n t e r   l i n e   of  f i n e r   1 9 1 .  

C h a n n e l   193  r e c i p r o c a t e s   u p w a r d l y - r e a r w a r d l y   f rom  t h e  

r e t r a c t e d   p o s i t i o n   of   F i g .   11  to  a  r a i s e d   p o s i t i o n   w i t h  

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



r e c e s s   87  in   b r i d g e   84  w h i c h   i s   s u i t a b l y   a p e r t u r e d   f o r  

p a s s a g e   f i r s t   o f   b l a d e s   163  and  t h e n   o f   f i n g e r s   1 9 1 .  

The  l o w e r   f l a n g e   221  of   c h a n n e l   193  i s  f o r m e d   w i t h   f i r s t  

n o n - c i r c u l a r   h o l e s   223  c o m p l e m e n t a r y   to   e n d s   202.   T h e  

u p p e r   f l a n g e   222  i s   f o r m e d   w i t h   s e c o n d   h o l e s   1 9 4  

c o m p l e m e n t a r y   to   s e c o n d   p o r t i o n   192 .   S p r i n g s   196  b e t w e e n  

f l a n g e s   221  and   222  s u r r o u n d   f i n g e r s   1 9 1 .  

By  i n s e r t i n g   end   202  f i r s t   t h r o u g h   h o l e   1 9 4 , ' t h e n  

t h r o u g h   s p r i n g   196  and  t h e n   t h r o u g h   h o l e   224  (  as  s e c t i o n  

192  f i t s   t h r o u g h   h o l e   194)  u n t i l   s e c t i o n   203  i s   e v e n  

w i t h   s e c o n d   h o l e   194  and   t h e n   t w i s t i n g   f i n g e r   191  t h r o u g h  

9 0 ° ,   l o w e r   end   202  l o c k s   b e h i n d   f l a n g e   221 .   S p r i n g   1 9 6  

b e a r s   a g a i n s t   s e c t i o n   192  and  b i a s e s   f i n g e r   1 9 1  

u p w a r d l y - r e a r w a r d l y .   I f   f i n g e r   191  e n c o u n t e r s   r e s i s t a n c e ,  

s p r i n g   196  f l e x e s   so  t h a t   f i n g e r   191  y i e l d s   w i t h   a  

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

r e m a i n i n g   i m m o b i l e   and   b r e a k i n g .   S p r i n g   196  r e s t o r e s  

f i n g e r   191  t o   p r o j e c t e d   p o s i t i o n   when  r e s i s t a n c e   t o  

m o v e m e n t   has   b e e n   r e m o v e d .  

E x t e n d i n g   f o r w a r d l y   f r o m   e a c h   e n d   o f   c h a n n e l   193  i s  

b r a c k e t   197  w h i c h   c a r r i e s   on  i t s   f o r w a r d   end  cam  f o l l o w e r s  

198  w h i c h   e n g a g e   c o o l i n g   cams  199  on  c a m s h a f t   118 .   As  t h e  

cam  199  r o t a t e s ,   a f t e r   t h e   c u t t e r   b l a d e s   163  have   b e e n  

r a i s e d   and  l o w e r e d   by  r e a s o n   of  t h e   s h a p e   of   cams  188,   t h e  

c h a n n e l   193  i s   r a i s e d ,   c a u s i n g   t h e   a n g u l a r   s u r f a c e   a t  



t h e   u p p e r   e n d s   205  of   c o o l i n g   f i n g e r s . 1 9 1   to   e n g a g e   a n d  

s e t   t h e   h e a d s   a t   t h e   e n d s , o f   t h e  s t u d s   and  c o o l   t h e  

same  so  t h a t   t h e   s t r i p s   a re   l o c k e d   t o g e t h e r   a  f i x e d  

d i s t a n c e   a p a r t .   B i f u r c a t i o n s   201  e x t e n d i n g   d o w n w a r d  

f r o m   b r a c k e t s   197  s t r a d d l e   and  s l i p   i n t o   g r o o v e s   i n  

s h a f t   118  to   m a i n t a i n  t h e   p o s i t i o n i n g   of   f i n g e r s   1 9 1  

w i t h i n   s l o t s   in  b r i d g e   8 4 .  

The  i n d i v i d u a l   cams  136,   153,   183 ,   1 8 8 ,   199 ,   211  a r e  

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

r e c e i v e   s h a f t   118  and  a re   l o c a t e d   l a t e r a l l y   by  s u i t a b l y -  

p l a c e d   E - c l i p s   120  f i t t i n g   in  g r o o v e s   in   s h a f t   .118.  By 

r e m o v i n g   end  c l i p s   119  and  t h e   c l i p s   1 2 0 ,   t h e   s h a f t   1 1 8  

may  be  p u l l e d   a x i a l l y   o u t w a r d l y ,   t h e   cams  d r o p p i n g   o f f .  

To  f a c i l i t a t e   p r o p e r   r e p l a c e m e n t ,   e a c h   cam  hub  136,   1 5 3 ,  

1 8 3 ,   188 ,   199 ,   211  has   e i t h e r   a  p r o j e c t i o n   o r   d e p r e s s i o n  

215  and  t h e s e   a r e   a l i g n e d   as  t h e   s h a f t   118  i s   i n s e r t e d ,  

i n s u r i n g   p r o e p r   cam  p o s i t i o n i n g   of   t h e i r   p r o f i l e s .  

O p e r a t i o n  

At  t h e   c o m m e n c e m e n t   of  o p e r a t i o n ,   t h e   o p e r a t o r   p u s h e s  

t h e   ma in   s w i t c h   236  w h i c h   i s   l o c a t e d   on  one  of  t h e  

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

p e r p u n c h e d   p a p e r   or   p a p e r   p u n c h e d   by  a n o t h e r   m a c h i n e   m a y  

be  u s e d   in   c o n n e c t i o n   w i t h   t h e   b i n d i n g   p o r t i o n   of   t h e  

m a c h i n e ,   i t   w i l l   be  a s ' sumed ,   f o r   t h e   p u r p o s e   of  t h i s  

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



h o l e s   22  i n   t h e   s h e e t s   21.  One  d e t e r m i n a t i o n   of  t h e  

o p e r a t o r   i s   t h e   s p a c i n g   o f   t h e   a p e r t u r e s   22  f rom  t h e  

s p i n e   e d g e   of   p a p e r   21,  d e p e n d i n g   upon  w h e t h e r   r e g u l a r  

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

T h i s   s e l e c t i o n   i s   made  by  m e a n s   of   s e l e c t o r   s l i d e   5 1  

on  t h e   c o n t r o l   p a n e l ,   as  h a s   h e r e t o f o r e   b e e n   d e s c r i b e d ,  

and   t h i s   moves   t h e   s l i d e   46  and  t h e   s w i t c h - a c t u a t o r   72  

i n w a r d   and  o u t w a r d   to   d e t e r m i n e   how  f a r   i n t o   t he   t h r o a t  

41  t h e   s p i n e   e d g e s   of   p a p e r s   21  may  be  i n s e r t e d .  

A n o t h e r   d e c i s i o n   to  be  made  by  t h e   o p e r a t o r   i s  

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

m a n u a l   c o n t r o l .   T h i s   s e l e c t i o n   i s   made  by  means   of   t h e  

p u n c h - m o d e   s w i t c h   237  on  t h e   c o n t r o l   p a n e l .   A s s u m i n g  

t h a t   a  m a n u a l   mode  has   b e e n   s e l e c t e d ,   t h e   o p e r a t o r   t h e n  

i n s e r t s   t h e   s h e e t s   i n t o   t h e   t h r o a t   41  r e s t i n g   on  t h e  

p l a t e n   36  and   p r e f e r a b l y   a g a i n s t   t h e   e d g e   g u i d e   7 3 .  

T h e r e u p o n ,   t h e   o p e r a t o r   p u s h e s   t h e   p u n c h   m a n u a l   s w i t c h  

238 ,   and   t h i s   e n e r g i z e s   t h e   p u n c h   m o t o r   61  w h i c h  

r e c i p r o c a t e s   t h e   p u n c h p l a t e   42  so  t h a t   t he   p i n s   43  p u n c h  

h o l e s   in   t h e   p a p e r   21.   At  t h e   end   of   one  c y c l e ,   t h e  

cam  78  a c t u a t e s   t h e   s w i t c h   79  w h i c h   d e - e n e r g i z e s   m o t o r  

6 1 .  

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

p u n c h - m o d e   s w i t c h   237  i s   p r o p e r l y   s e t   f o r   s u c h   o p e r a t i o n .  

The  s e l e c t o r   s l i d e   51  i s   p o s i t i o n e d   f o r   t h e   p r o p e r  

d e s i r e d   d i s t a n c e   of  t h e   a p e r t u r e s   f rom  t h e   s p i n e   of   t h e  



p a p e r .   The  s h e e t s   21  a r e   t h e n   l a i d   on  t h e   p l a t e n   36  a n d  

i n s e r t e d   i n t o   t h e   t h r o a t   41  and  a g a i n s t   t he   edge   g u i d e  

73.  When  b o t h   s w i t c h e s   71  and  s w i t c h   77  a r e   c l o s e d   b y  

r e a s o n   of  p r o p e r   p o s i t i o n i n g   of  p a p e r   21,  t he   m o t o r   61  

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

c o n t i n u i n g   u n t i l   t h e   c a m  7 8   o p e n s   s w i t c h   79  and  t u r n s  

o f f   m o t o r   6 1 .  

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

b i n d - m o d e   s w i t c h   241  w h i c h   i s   f o r   s t a n d a r d   or   r a p i d  

s p e e d   of  b i n d i n g .   I t  i s   n o t   d e s i r a b l e   to  use   t h e   r a p i d  

mode  when  t h e   p a p e r   s t a c k   i s   h i g h .   H e n c e ,   p a p e r   h e i g h t  

s w i t c h e s   243  a r e   l o c a t e d   w i t h   t h e i r   a c t u a t o r s  

e x t e n d i n g   i n t o   t h e   p a t h   of  t h e   p r e s s u r e   b a r   r o l l e r s   1 0 8 .  

U n l e s s   t he   p r e s s u r e   b a r   has   b e e n   l o w e r e d   s u f f i c i e n t l y  

so  t h a t   the   r o l l e r s   108  c l e a r   t he   a c t u a t o r s   f o r   s w i t c h e s  

243,   t h e   m a c h i n e   o v e r r i d e s   t h e   o p e r a t o r ' s   s e l e c t i o n   o f  

t he   b i n d - m o d e   as  p e r   s w i t c h   2 4 1 .  

The  o p e r a t o r   i n s e r t s   a  p r o p e r  s t r i p   26  i n t o   t h e  

d e p r e s s i o n   87,  d e p e n d i n g   upon  t h e   s p a c i n g   of   t h e  

a p e r t u r e s   22  f r o m   t h e   s p i n e   edge   of   t h e   s h e e t s   21.   I f  

t h e   w i d e r   s t r i p   26  i s   s e l e c t e d ,   t h e   s t o p   88  i s   p u s h e d  

r e a r w a r d ;   i f   t h e   n a r r o w e r   s t r i p s   26  a r e   s e l e c t e d ,   s p r i n g  

94  p u l l s   t h e   s t o p   88  f o r w a r d .   In  any  e v e n t ,   t h e   s p i n e  

edge   of  t h e   p a p e r   21  i s   p u s h e d   a g a i n s t   t he   s t o p   88  a n d  

a l s o   a g a i n s t   t h e   e d g e   g u i d e   101 .   I t   w i l l   be  o b s e r v e d  



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

of  s t a c k s   o f   p a p e r   may  be  a c c o m m o d a t e d .   For   e x a m p l e ,  

t h e   s t o p   88  may  be  a t   a  h e i g h t   to   a c c o m m o d a t e   e i t h e r  

t w o - i n c h   or   t h r e e - i n c h   s t a c k s   of   p a p e r .   Th i s   s e l e c t i o n  

i s   made  a t   t h e   f a c t o r y   or   by  a  f i e l d   s e r v i c e m a n   and  i s  

n o t   o r d i n a r i l y   p e r f o r m e d   by  t h e   o p e r a t o r .   I t   i s  

a s s u m e d   t h a t   an  a p p r o p r i a t e   s t o p   88  and  a l s o   a n  

a p p r o p r i a t e   p r e s s u r e   b a r   b r a c k e t   107  h a v e   b e e n   s e l e c t e d  

and   t h e s e   a r e   c o o r d i n a t e d .  

The  o p e r a t o r   o b s e r v e s   t h e   r e a d y   l i g h t   242 ,   a l s o   o n  

t h e   c o n t r o l   p a n e l   w h i c h   t u r n s   on  when  t h e   h e a t e r s   1 6 4  

h a v e   s u f f i c i e n t l y   h e a t e d   t h e   c u t t e r   162 ,   as  d e t e r m i n e d  

by  a  t h e r m i s t o r   165 .   P r i o r   t o   t h e   c u t t e r   162  b e i n g  

h e a t e d ,   " w a i t   l i g h t "   244  s i g n a l s   t h e   o p e r a t o r   t h a t   t h e  

b i n d i n g   c y c l e   i s   n o t   o p e r a b l e .  

S h e e t s   21  a r e   p l a c e d   on  t h e   p l a t e n   86  and  p u s h e d  

a g a i n s t   t h e   s t o p   88  and   e d g e   g u i d e   101 .   The  s t u d s   2 3  

of   s t r i p   24  a r e   t h e n   i n s e r t e d   in   h o l e s   22  and  27  and  s t r i p  

24  i s   p u s h e d   down.   The  o p e r a t o r   t h e n   g r i p s   p r e s s u r e  

b a r   106  and   p u l l s   i t   f o r w a r d l y   o u t   of   t h e   o f f s e t   1 1 1  

and  t h e n   d o w n w a r d l y   so  t h a t   t h e   r o l l e r   108  r i d e s   i n  

t h e   s l o t   109.   When  t h e   b o t t o m   e d g e   112  of  p r e s s u r e   b a r  

106  c o n t a c t s   t h e   ma le   s t r i p ,   s w i t c h   113  i s   c l o s e d ,   a n d  

t h i s   e n e r g i z e s   t h e   b i n d   m o t o r   116  w h i c h   c o n t i n u e s   t o  

c y c l e   t h e   c a m s h a f t   118  t h r o u g h   one  c y c l e .  



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

t h e   m a c h i n e   has   b e e n   h e r e t o f o r e   d e s c r i b e d   in  d e t a i l   i n  

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

t h e r e o f   and  i s   n o t   h e r e   r e p e a t e d .   C o m p l e t i o n   of   t h e  

c y c l e   of   r e v o l u t i o n   of  t h e   c a m s h a f t   118  r e t u r n s   t h e  

p r e s s u r e   b a r   to   u p p e r   and  r e t r a c t e d   p o s i t i o n   t h r o u g h   t h e  

o p e r t i o n   of   t h e   e l e m e n t s   1 4 1 - 1 5 2 .  

Cam  153  a c t u a t e s   s w i t c h   154  to  d e - e n e r g i z e   t h e   b i n d  

m o t o r   116  a t   t h e   c o m p l e t i o n   of  t he   s e q u e n c e   o f  

o p e r a t i o n s .  

R e f e r r i n g   to   F i g .   16,  t h e   e s s e n t i a l   e l e c t r i c a l  

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

and  in  s i m p l i f i e d   fo rm.   For   p r a c t i c a l   p u r p o s e s   t h e  

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

i l l u s t r a t e d :  



S t r i p s   1 6 4  -   c o m p a r a b l e   t o :  

C a t .   No.  ST  1018  of  H o t w a t t ,   I n c . ,   D a n v e r s ,   M a s s .  

C a t .   No.  H F - 1 5 1 4   of   O g d e n ,   I n c . ,   A r l i n g t o n   H e i g h t s ,  
I l l .  

C a t .   No.  S - 1 4 0 5   o f   C h r o m a l o x ,   I n c . ,   P i t t s b u r g h ,   P a .  

W h e r e i n   t h e   t e r m   " s w i t c h "   i s   u s e d   h e r e i n ,   i t   w i l l   b e  

u n d e r s t o o d   t h a t   v a r i o u s   s e n s o r s   may  be  s u b s t i t u t e d .  

M o d i f i c a t i o n  

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

p u r p o s e   t h e   f a b r i c a t i o n   o f   a  c o n v e n t i o n a l   VELO-BIND  s t r i p -  

b o u n d   d o c u m e n t .   F i g .   17  shows   m o d i f i c a t i o n   of   t h e  

a p p a r a t u s   to   a c c o m o d a t e   a  " w r a p - a r o u n d "   c o v e r   t y p e   b o o k .  

As  shown   in   F i g .   18,   s h e e t s   21a  a r e   p r o v i d e d   f r o n t   a n d  



back   w i t h   end  l e a v e s   281  w h i c h   p r o j e c t   r e a r w a r d l y  

b e y o n d   t h e   b i n d i n g   s t r p s   24a ,   26a ,   and  a r e   j o i n e d   t o  

f r o n t   and  r e a r   c o v e r s   282.   A f t e r   t he   book  i s   f a b r i c a t e d  

and  r e m o v e d   f rom  t h e   b i n d i n g   m a c h i n e ,   t he   c o v e r s   2 8 2  

a r e   f o l d e d   f o r w a r d l y ,   t he   c o n n e c t i n g   p o r t i o n s   283  w h i c h  

a r e   r e a r w a r d   of   t h e   s t r i p s   24a ,   26a ,   o v e r l y i n g   t h e  

s t r i p s .   I f   a d h e s i v e   is   a p p l i e d   to  t he   end  l e a v e s   2 8 1 ,  

t h e   i n s i d e s   of   t h e   c o v e r s   282  a d h e r e   t h e r e t o   in   t h e  

m a n n e r   of  c o n v e n t i o n a l   h a r d - b o u n d   b o o k s .   P r e s s u r e  

s e n s i t i v e   end   l e a v e s ;   s u c h   as  t h o s e   shown  in  U . S .   P a t e n t  

3 , 7 4 9 , 4 2 3   may  be  u s e d   as  t h e   end  l e a v e s   2 8 1 .  

A l t e r n a t i v e l y ,   i n s t e a d   of  h a r d   c o v e r s   282 ,   s o f t   c o v e r s  

s u c h   as  t h o s e   made  of  p l a s t i c ,   p a p e r ,   or  o t h e r   m a t e r i a l s  

i n t e g r a l   w i t h   t h e   end  l e a v e s   281  may  be  e m p l o y e d .  

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

may  be  s u b s t i t u t e d .   D i r e c t i n g   a t t e n t i o n   f i r s t   to   t h e  

k n i f e   s t r u c t u r e   161a ,   t h e   a n g u l a r   s u p p o r t   b a r   168a   i s  

c o n n e c t e d  t o   p i v o t   arm  176a   in   t he   m a n n e r   shown  in  F i g .  

17.   B l a d e s   163a   a r e   d i s p o s e d   at   an  a n g l e   r e l a t i v e   t o  

c u t t e r   1 6 2 a .   As  t he   b l a d e s   163a   move  f rom  t h e   r e t r a c t e d  

p o s i t i o n   shown  in  F i g .   17  to   t he   p r o j e c t e d   and  r a i s e d  

p o s i t i o n   shown  in  F i g .   18,  t h e   c u t t e r   s t r u c t u r e   161a   i s  

a t   a l l   t i m e s   b e l o w   t h e   p l a n e   of   t h e   l o w e r   s t r i p   26a  a n d  

t h u s   d o e s   n o t   c o n t a c t   or  damage  the   l o w e r   c o v e r   2 8 2 .  

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



t h e   p a p e r   s t o p   88a  i s   r e m o v a b l e .   S t o p   88a  i s   f o r m e d  

w i t h   an  e l o n g a g e d   v e r t i c a l   s e c t i o n   251 ,   an  u p p e r  

h o r i z o n t a l   r e a r w a r d   e x t e n d i n g   s e c t i o n   252  and  a  d o w n w a r d  

r e a r   v e r t i c a l   s e c t i o n   253 .   A t t a c h e d   t o   e a c h   of  t h e   s i d e  ,  

p l a t e s   33a  i s   a  s t o p   b r a c k e t   254  w h i c h   has   a  v e r t i c a l  

s l o t   256  i n t o   w h i c h   r e a r   s e c t i o n   253  s l i d e s   and  a g a i n s t  

t h e   t o p   of   w h i c h   t h e   h o r i z o n a l   s e c t i o n   252  r e s t s .   F o r  

p r o d u c t i o n   of   t h e   b o o k s   w h i c h   h a v e   b e e n   d e s c r i b e d   i n  

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

i s   l o c a t e d   in   p l a c e   as  shown  in  F i g .   17.  H o w e v e r ,   t o  

make  t h e   w r a p - a r o u n d   c o v e r   m o d i f i c a t i o n ,   t h e   s t o p   8 8 a  

i s   r e m o v e d   by  s l i d i n g   u p w a r d   so  t h a t   s e c t i o n   253  s l i d e s  

o u t   o f   t h e   s l o t   2 5 6 .   To  f a c i l i a t e   r e m o v a l ,   t h e   p r e s s u r e  

b a r   106a   may  be  m o v e d   f o r w a r d l y   f r o m   i t s   s t a r t   o r  

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

A  t h i r d   m o d i f i c a t i o n   o f   t h e   m a c h i n e   i s   t h e   i n s t a l l a t i o n  

o f   a  h o r i z o n t a l   r e a r   p l a t e n   258  b e h i n d   b r i d g e   84a  a n d  

c o - p l a n a r   w i t h   t h e   p l a t e n   86a .   B r a c k e t s   259  a t t a c h e d  

t o   s i d e   p l a t e s   33a   s u p p o r t s   r e a r   p l a t e n   258 .   R e a r w a r d  

and   an  i n t e g r a l   p a r t   o f   p l a t e n   258  i s   a  f o r m e d   r i g h t  

a n g l e   f l a n g e   261 .   S p r i n g   262  a t t a c h e d   t o   f l a n g e   2 6 1  

a n d   b r a c k e t   259  b i a s e s   t h e   p l a t e n   258  w h i c h   i s   b e i n g  

p u l l e d   by  t h e   s p r i n g   f o r w a r d l y   of   t h e   m a c h i n e .   H e n c e ,  

when  an  o v e r - s i z e d   s t r i p   26a  i s   i n s t a l l e d ,   t h e   s p r i n g  

262  f l e x e s   t o   p e r m i t   t h e   p l a t e n   258  t o   move  r e a r w a r d l y  



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

The  r e a r   of   b r a c k e t   259  has   a  v e r t i c a l   downward   s l o t  

264  i n t o   w h i c h   t h e   s h a f t   of  r o l l e r   263  s l i p s .   R o l l e r  

263  r i d e s   on  t h e   t o p   of  l o w e r   c o v e r   282  and  h o l d s   i t  

d o w n .  

S t i l l   a  t h i r d   b r a c k e t   266  i s   a t t a c h e d   a d j a c e n t   t h e  

r e a r   of   t h e   m a c h i n e   and  above   t h e   l e v e l   of  b r a c k e t s   2 5 9 .  

B r a c k e t   266  i s   f o r m e d   w i t h   a  s l o t   267  on  i t s   t op   e d g e  

d i v i d i n g   t h e   u p p e r   e n d s   266  i n t o   b i f u r c a t i o n s   2 6 8 .  

Sc rew  269  s t r a d d l e s   s l o t   2 6 7 .  

Rack  271  i s   f o r m e d   of  w i r e   or   o t h e r   s u i t a b l e   m a t e r i a l  

f o r   t h e   u p p e r   c o v e r   282.  Rack  271  h a s   f o r w a r d - o u t w a r d  

d i r e c t e d   e n d s   272  w h i c h  f i t   i n t o   s l o t s   267.   F r i c t i o n  

h o l d s   r a c k   271  in   any  a n g l e   of  a d j u s t m e n t ,   such   as  t h e  

h o r i z o n t a l   a d j u s t m e n t   shown  in  F i g .   17  or  t h e   d o w n w a r d -  

r e a r w a r d   s l a n t e d   a d j u s t m e n t   shown  in   F i g .   18.  T h e  

s e l e c t e d   a n g l e   of   r a c k   271  d e p e n d s   upon   t he   t h i c k n e s s   o f  

t h e   boom  t o   be  b o u n d .   S i d e s   273  p a r a l l e l   to  p l a t e s   3 3 a  

a r e   i n t e r - c o n n e c t e d  b y   c r o s s   b a r s   274  i n t e r m e d i a t e  

s i d e s   273  and  a t   t h e   r e a r w a r d   end  t h e r e o f .   As  b e s t   s h o w n  

in  F i g .   18,  t h e   l o w e r   edge  of  u p p e r   c o v e r   282  r e s t s   o n  

one  or  t h e   o t h e r   of   t h e   c r o s s   b a r s   2 7 4 .  

In  use  of   t h e   d e v i c e ,   t he   p a p e r   s t o p   88a  is   r e m o v e d  

by  l i f t i n g   same  u n t i l   r e a r   p o r t i o n s   253  c l e a r   s l o t   2 5 6 .  

A  p r o p e r   l o w e r   s t r i p   26a  i s   i n s e r t e d   in  t he   r e c e s s   8 7 a  



a n d   p o s i t i o n e d   by  p i n   102a   f i t t i n g   i n t o   a  h o l e   in  t h e  

s t r i p   26a ,   as  w e l l   u n d e r s t o o d   in  t h e   a r t .   The  f o r w a r d  

e d g e   of   r e a r   p l a t e n   258  i s   b i a s e d   by  s p r i n g   262  a g a i n s t  

t h e   r e a r w a r d   edge   o f   t h e   s t r i p   26a .   I f   s t r i p s   w i d e r  

t h a n   t h o s e   shown  i n   F i g .   18  a r e   r e q u i r e d ,   t h e   p l a t e n  

258  moves   a  c o r r e s p o n d i n g   d i s t a n c e   r e a r w a r d ,   s t r e s s i n g  

t h e   s p r i n g   2 6 2 .  

A l t h o u g h   i t   may  be  m o r e   c o n v e n i n e t   t o   p r e a s s e m b l e  

t h e   e l e m e n t s   of   t h e   b o o k   b e f o r e   i n s t a l l i n g   i t   in   t h e  

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

t h e   m a c h i n e .   F i r s t ,   t h e   c o v e r   282  i s   p u s h e d   r e a r w a r d l y ,  

r e s t i n g   on  t h e   r e a r   p l a t e n   258  and  u n d e r   t h e   r o l l e r   2 6 3  

and   t h u s   b e i n g   h e l d   h o r i z o n t a l   as  shown  in  F i g .   1 8 .  

The  end   l e a f   p o r t i o n s   281  r e s t   on  p l a t e n   8 6 a ,   and  t h e  

h o l e s   ( n o t   shown)   i n   e n d   l e a f   281  a r e   a l i g n e d   w i t h   t h e  

h o l e s   ( n o t   shown)   in   s t r i p   26a .   The  s h e e t s   21a  a r e  

t h e n   p l a c e d   on  t o p   o f   t h e   l o w e r   end   l e a f   2 8 1 ,   t h e   h o l e s  

t h e r e i n   a g a i n   b e i n g   a l i g n e d   w i t h   t h e   h o l e s   i n   s t r i p  

26a  o r   end   l e a f   2 8 1 .   T h e r e u p o n ,   t h e   t o p   c o v e r   i s  

i n s t a l l e d   w i t h   t h e   t o p   c o v e r   282  r e s t i n g   upon   one  of  t h e  

c r o s s   b a r s   274  of   t h e   r a c k   271  and  t h e   f o r w a r d   end  l e a f  

281  r e s t i n g   on  t o p   of   t h e   s h e e t s   21a .   A g a i n ,   t h e   h o l e s  

i n   t h e   t o p   end   l e a f   281  a r e   a l i g n e d   w i t h   t h e   h o l e s   i n  

t h e   s h e e t s   2 1 a .   The  s t u d s   ( n o t   shown)   of   t o p   s t r i p   2 4 a  

a r e   t h e n   p a s s e d   t h r o u g h   t h e   h o l e s   in   t h e   t o p   end   l e a f  



281 ,   and  t h e   l o w e r   s t r i p   - 2 6 a .  

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

r o t a t i o n  o f   t h e   s h a f t  1 1 8 a   as  in  t h e   p r e c e d i n g   m o d i f i c a t i o n  

As  shown  in  F i g s .  1 7   and   1 8 ,  t h e   k n i f e   s t r u c t u r e   1 6 1 a  

p i v o t s   about  s h a f t  1 7 7 a   f rom  t h e   r e t r a c t e d   p o s i t i o n   o f  

F i g .   17  t o  t h e   f o r w a r d   and  t h e n   to   t h e   f o r w a r d - e l e v a t e d  

p o s i t i o n   of   F i g .   18,   c u t t i n g   o f f   t h e   e x c e s s   l e n g t h s   o f  

t h e   s t u d s   and  s o f t e n i n g   t h e   s t u b   end  and  f o r m i n g   h e a d s  

on  t he   s t u b   e n d s .   C o o l i n g   f i n g e r s   191a  t h e n   e n g a g e   t h e  

s o f t e n e d   h e a d s   on  t h e   s t u d   e n d s   to  c o o l   and  s e t   t h e  

r i v e t   h e a d s ,   a l l   as  e x p l a i n e d   in  c o n n e c t i o n   w i t h   t h e  

p r e c e d i n g   m o d i f i c a t i o n .  

The  book  is   t h e n   r e m o v e d   f rom  t h e   m a c h i n e   and  t h e  

c o v e r s   282  f o l d e d   f o r w a r d l y ,   t h e   c o n n e c t i n g   p o r t i o n s  

283  w r a p p i n g   a r o u n d   t h e   s t r i p s   24a  and  26a ,   and  t h e  

c o v e r s   282  may  be  c a u s e d   to   a d h e r e   to  t h e   end  l e a v e s  

281  as  p r e v i o u s l y   e x p l a i n e d   or   such  s t e p   may  be  o m i t t e d .  

I f   i t   is   d e s i r e d   t o   u se   t h e   m a c h i n e   in  f a b r i c a t i n g  

b o o k s   w h i c h   do  n o t   h a v e  t h e   w r a p - a r o u n d   f e a t u r e ,   t h e  

b a c k s t o p   88a  may  be  r e i n s t a l l e d   to  t he   p o s i t i o n   of  F i g .  

17.  When  t h e   b a c k s t o p   88a  i s   in   p l a c e ,   r e a r   p l a t e n   2 5 8  

e x e r t s   f o r w a r d   p r e s s u r e   a g a i n s t   v e r t i c a l   s e c t i o n   2 5 1 ,  

w h i c h   e x e r t s   p r e s s u r e   on  s t r i p   2 6 a .  

Many  of   t h e   e l e m e n t s   of  t h e   a p p a r a t u s   shown  in  F i g s .  

17  and  18  a re   s i m i a l r   in  f u n c t i o n   to  t h o s e   in  t h e  



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

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

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



1.  A p p a r a t u s   f o r   b i n d i n g   a p e r t u r e d   s h e e t s   ( 2 1 )  

t o g e t h e r   u s i n g   a  f i r s t   s t r i p   ( 2 4 ) ,   a  p l u r a l i t y   o f  

t h e r m o p l a s t i c   s t u d s   (23)  p r o j e c t i n g   f rom  and  s p a c e d  

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

s t r i p   (26)  f o r m e d   w i t h   h o l e s   s p a c e d   l o n g i t u d i n a l l y  

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

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

p a i r   of  s p a c e d   s i d e s   (33)  and  a  p l a t e n   (86)  t o  

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

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

a b o v e   t h e   s h e e t s   w i t h   t he   s t u d s   e x t e n d i n g   t h r o u g h  

t h e   a p e r t u r e s   in   t h e   s h e e t s   and  t h e   h o l e s   in   t h e  

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

a  p r e s s u r e   ba r   ( 1 0 6 ) ,   c o o p e r a t i n g   means   ( 1 0 8 ,   1 0 9 )  

on  t h e   s i d e s   and  b a r   f o r   g u i d i n g   m o v e m e n t   of  t h e   b a r  

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

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

t h e   f i r s t   s t r i p ,   a c t u a t i n g   means   f o r   m o v i n g   t h e  

p r e s s u r e   b a r ,   a  m o t o r   (116)  f o r   d r i v i n g   t h e   a c t u a t i n g  

m e a n s ,   and  a  s w i t c h   (113):  f o r  e n e r g i s i n g   t h e   m o t o r ,  

c h a r a c t e r i s e d   in   t h a t   t he   s w i t c h   i s   m o u n t e d   on  t h e  

b o t t o m   edge   of  t h e   p r e s s u r e   b a r   and  i s   p o s i t i o n e d  

and  a r r a n g e d   to   be  c l o s e d   when  t h e   p r e s s u r e   b a r  

r e s t s   on  t h e   f i r s t   s t r i p   so  to  e n e r g i z e   t h e   m o t o r  

and  b e g i n   t h e   b i n d i n g   c y c l e .  
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