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[54)  Improvements  relating  to  sheet  folding  apparatus. 

Apparatus  for  quarter  folding  newspapers,  books,  maga- 
zines  and  the  like  which  includes  a  pair  of  smoothing  blades 
(12,  13)  mounted  on  respective  shafts  6,  7,  the  arcuate 
movement  of  which  is  controlled  by  cam  rollers  (2,  3) 
associated  with  a  cam  (1),  via  linkages  (4,  8;  5,  9),  the 
smoothing  blades  being  arranged  to  wipe  the  surface  of  the 
newspaper  etc.  in  synchronism  with  rotation  of  the  folding 
blade  (18)  as  the  folding  blade  (18)  pushes  the  newspaper 
between  the  folding  rollers  (16,  17)  to  thereby  prevent  the 
formation  of  dog-ears  on  the  individual  pages. 



T h i s   i n v e n t i o n   r e l a t e s   to  a p p a r a t u s   f o r   q u a r t e r  

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

m a g a z i n e s   and  p a r t i c u l a r l y   to  means   fo r   p r e v e n t i n g   o r  

e l i m i n a t i n g   d o g - e a r s .  

Such  q u a r t e r   f o l d i n g   a p p a r a t u s   g e n e r a l l y  

o p e r a t e s   at   s p e e d s   a r o u n d   and  b e y o n d   3 0 , 0 0 0   c o p i e s   p e r  

hour   and  at   t h e s e   s p e e d s ,   d o g - e a r i n g   of  i n d i v i d u a l  

p a g e s   may  o c c u r .   Such  d o g - e a r s   a re   no t   o n l y  

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

s u b s e q u e n t l y   to  r e m o v e   f rom  the   i n d i v i d u a l   p a g e s   o f  

the   a r t i c l e   b e i n g   f o l d e d .  

A c c o r d i n g l y ,   i t   is   an  o b j e c t   of  the   i n v e n t i o n   t o  

r e m o v e - d o g - e a r s   f o r m e d   on  i n d i v i d u a l   p a g e s   of  a n  

a r t i c l e   such  as  a  m a g a z i n e   b e i n g   f o l d e d ,   or  to  p r e v e n t  

such   d o g - e a r s   f rom  b e i n g   f o r m e d .  

A c c o r d i n g   to  t he   i n v e n t i o n   t h e r e   is   p r o v i d e d  

a p p a r a t u s   fo r   q u a r t e r   f o l d i n g   a  n e w s p a p e r ,   book  o r  



m a g a z i n e   ( h e r e i n a f t e r   t e r m e d   ' t h e   p r o d u c t ' )   i n c l u d i n g  

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

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

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

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

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

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

d o g - e a r s .  

The  i n v e n t i o n   w i l l   now  be  d e s c r i b e d   by  way  o f  

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

a c c o m p a n y i n g   d r a w i n g s   w h e r e i n :  

F i g u r e   1  i s   a  s i d e   e l e v a t i o n   of   s h e e t   f o l d i n g  

a p p a r a t u s   a n d  

F i g u r e   2  i s   a  s e c t i o n   t a k e n   on  l i n e s   X-X  o f  

F i g u r e   1  s h o w i n g   d e t a i l s   of  the   m e c h a n i s m   f o r  

r e m o v i n g   or  p r e v e n t i n g   d o g - e a r s .  

R e f e r r i n g   p a r t i c u l a r l y   to  F i g u r e   2  of  t h e  

d r a w i n g s   t h e r e   is   p r o v i d e d   a  r o t a t i n g   cam  1  m o u n t e d   o n  

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

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

A  p a i r   of  cam  r o l l e r s   2,  3  a r e   a s s o c i a t e d   w i t h  

t h e   cam  1,  t he   r o l l e r   2  r o l l i n g   on  t h e   s u r f a c e   of  cam  1 

and  a c t u a t i n g   b e l l - c r a n k   l e v e r   4  and  r o l l e r   3  b e i n g  

a f f e c t e d   by  m o v e m e n t   of  r o l l e r   2  and  t he   p r o f i l e   o f  

cam  1  to  a c t u a t e   b e l l - c r a n k   l e v e r   5 .  



The  m o v e m e n t   of  b e l l - c r a n k   l e v e r s   4,  5,  i s  

t r a n s m i t t e d   to  a  r e s p e c t i v e   p a i r   of  s h a f t s   6,  7,  v i a  

l e v e r   l i n k a g e s   8,  9;  s h a f t s   6,  7  h a v i n g   b a c k i n g   b l a d e s  

10,   11  m o u n t e d   t h e r e i n   and  a s s o c i a t e d   s m o o t h i n g   b l a d e s  

12,   13  f o r   s m o o t h i n g   ou t   t he   d o g - e a r s ;   t he   s m o o t h i n g  

b l a d e s   12,  13,   b e i n g   shown  in  F i g u r e   2  h e l d   c l e a r   o f  

a  s l o t   14  in  the   q u a r t e r   f o l d   t a b l e   15.  A  p a i r   o f  

f o l d i n g   r o l l e r s   16,  17  a r e   l o c a t e d   b e n e a t h   the   s l o t   14  

in  t he   t a b l e   1 5 .  

The  cam  1  is   c e n t r e d   a t   p o i n t   0  and  has   a  s m a l l  

e c c e n t r i c i t y   shown  by  the   d i f f e r e n c e   in  r a d i i   r l ,   r 2  

to  g i v e   a  r i s e   of  r3 ;   s a i d   a c t u a l   cam  s u r f a c e   b e i n g  

made  to  f o l l o w   a  m o d i f i e d   t r a p e z o i d a l   a c c e l e r a t i o n  

c u r v e .   Movement   of  the   cam  r o l l e r s   2,  3  v i a   t h e  

l i n k a g e s   4,  8;  5,  9;  e f f e c t   a r c u a t e   r o t a t i o n   of  s h a f t s  

6,  7,  r e s p e c t i v e l y   to  l i f t   and  l o w e r   s a i d   s m o o t h i n g  

b l a d e s   12,  13,   w i t h   r e s p e c t   to  t he   s u r f a c e   of  t h e  

q u a r t e r   f o l d   t a b l e   15,  in  s y n c h r o n i s m   w i t h   t h e  

r o t a t i o n   of  the   f o l d i n g   b l a d e   18  w h i c h   i s   r o t a t e d  

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

g e n e r a l l y   a t   1 9 .  

The  a p p a r a t u s   o p e r a t e s   as  f o l l o w s : -  

The  p r o d u c t ,   w h i c h   may  fo r   e x a m p l e   be  a  m a g a z i n e  

is   t r a n s p o r t e d   by  t a p e s   ( no t   shown)  to  a  p o s i t i o n  



b e l o w   the   f o l d i n g   b l a d e   18  w h i c h   is   r o t a t i n g .   T h e  

s m o o t h i n g   b l a d e s   12,  13  a t   t h i s   t i m e ,   a r e   h e l d   b y  

m e a n s   of  t he   cam  d w e l l ,   a b o v e   t he   s u r f a c e   of  t h e  

q u a r t e r   f o l d   t a b l e   15,   as  shown  in  F i g u r e   2.  When  t h e  

f o l d i n g   b l a d e   18  b e g i n s   to  p u s h   t h e   p r o d u c t   d o w n  

t h r o u g h   t h e   s l o t   14  in  t h e   t a b l e   15  and  b e t w e e n   t h e  

f o l d i n g   r o l l e r s   16,  17,  t he   s h a f t s   6,  7,  c a r r y i n g   t h e  

b l a d e s   10,   1 1  o n   w h i c h   t h e   r e s p e c t i v e   s m o o t h i n g   b l a d e s  

12 ,   13  a r e   m o u n t e d ,   r o t a t e   t h r o u g h   a  l i m i t e d   a r c   t o  

p r e s s   t he   ends   of  t h e   b r u s h e s   on  to  t h e   p r o d u c t .   T h e  

s m o o t h i n g   b l a d e s   12,  13,  r e m a i n   in  c o n t a c t   w i t h   t h e  

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

t a b l e   15  by  the   f o l d i n g   r o l l e r s   16,   17,   and  t h u s   t h e  

s u r f a c e s   of  the   p r o d u c t   m o v i n g   u n d e r   t h e   b l a d e s   1 2 ,  

13 ,   a r e   s m o o t h e d   f r e e   of  d o g - e a r s .  

The  b l a d e s   12,  13,  by  the   a c t i o n   of  t he   r o l l e r  

2  r i d i n g   on  the   e c c e n t r i c   s u r f a c e   of  cam  1  and  v i a   t h e  

l e v e r   l i n k a g e s   4,  8;  5,  9;  a r e   l i f t e d   c l e a r   of  t h e  

t a b l e   15  to  a l l o w   the   n e x t   p r o d u c t   to  move  i n t o   a  

p o s i t i o n   to  be  f o l d e d .   I t   i s   n e c e s s a r y   to  v a r y   t h e  

p r e s s u r e   a p p l i e d   by  the   s m o o t h i n g   b l a d e s   12 ,   13  to  t h e  

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

a c c o m p l i s h e d   by  means   of  m a n u a l l y   o p e r a b l e   w h e e l s   1 9 ,  

20  shown  in  F i g u r e   2.  The  r o t a t i o n   of   t h e s e   w h e e l s  

19,   20  i s   t r a n s m i t t e d   to  t he   l i n k a g e   8,  9  by  t h e  



a d j u s t i n g   s h a f t   d r i v e   21,  22  and  t h e n c e   to  t he   g e a r s  

23,  2 4 .  



1.  A p p a r a t u s   f o r   q u a r t e r   f o l d i n g   a  n e w s p a p e r ,  

book  or  m a g a z i n e   ( h e r e i n a f t e r   t e r m e d   ' t h e   p r o d u c t ' )  

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

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

s m o o t h i n g   means   (12 ,   13)  m o v a b l e   i n t o   c o n t a c t   w i t h   t h e  

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

t h e   f o l d i n g   b l a d e   (18)  as  t he   l a t t e r   c o n v e y s   t h e  

p r o d u c t   b e t w e e n   t he   f o l d i n g   r o l l e r s   (16 ,   17)  l o c a t e d  

b e n e a t h   a  s l o t   (14)  in  t he   f o l d i n g   t a b l e   (15)  of  t h e  

a p p a r a t u s ,   s u c h   as  to  w ipe   the   e d g e s   of  t he   p r o d u c t   t o  

p r e v e n t   the   f o r m a t i o n ' o f   d o g - e a r s .  

2.  A p p a r a t u s   as  c l a i m e d   in  c l a i m   1  w h e r e i n   t h e  

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

c a m  m e m b e r   ( 1 ) ,   cam  f o l l o w e r   means   (2,  3)  a r r a n g e d   t o  

i m p a r t   m o v e m e n t   to  s h a f t   means   (6,  7)  v i a   l e v e r  

l i n k a g e s   (4,  8;  5,  9)  c o n n e c t e d   b e t w e e n   s a i d   c a m  

f o l l o w e r   means   (2,  3)  and  s a i d   s h a f t   means   ( 6 ,  7 ) ,  

s a i d   s h a f t   means   (6,  7)  c a r r y i n g   s m o o t h i n g   b l a d e s  

(12,   13)  a r r a n g e d   to  be  moved  t o w a r d s   and  away  f r o m  

the   s u r f a c e   of  s a i d   f o l d i n g   t a b l e   (15)  as  s a i d   c a m  



f o l l o w e r   means   (2,  3)  f o l l o w s   the   p r o f i l e   of  s a i d   c am 

member  (1)  and  in  s y n c h r o n i s m   w i t h   r o t a t i o n   of  s a i d  

f o l d i n g   b l a d e   ( 1 8 ) .  

3.  A p p a r a t u s   as  c l a i m e d   in  c l a i m   2  w h e r e i n   s a i d  

cam  f o l l o w e r   means   (2,  3)  i n c l u d e s   a  f i r s t   r o l l e r   ( 2 )  

a r r a n g e d   to  c o n t a c t   t he   s u r f a c e   of  the   cam  (1)  t o  

i m p a r t   m o v e m e n t   to  a  f i r s t   l e v e r   l i n k a g e   (4)  and  t o  

i m p a r t   m o v e m e n t   to  a  s e c o n d   l e v e r   l i n k a g e   (5)  v i a   a  

f u r t h e r   cam  r o l l e r   (3)  a s s o c i a t e d   w i t h   s a i d   s e c o n d  

l e v e r   l i n k a g e   ( 5 ) ,   e a c h   l e v e r   l i n k a g e   (4,  5)  b e i n g  

c o n n e c t e d   to  a  r e s p e c t i v e   s h a f t   (6,  7)  to  i m p a r t  

a r c u a t e   m o v e m e n t   t h e r e t o   in  r e s p o n s e   to  t he   m o v e m e n t  

of  s a i d   f i r s t   r o l l e r   (2)  by  p a s s a g e   of  t he   cam  ( 1 )  

t h e r e p a s t ,   and  a  s m o o t h i n g   b l a d e   (12,   13)  b e i n g  

m o u n t e d   on  each   of  s a i d   s h a f t s   (6,  7)  and  m o v a b l e  

t o w a r d s   and  away  f rom  the   f o l d i n g   t a b l e   (15)  i n  

r e s p o n s e   to  s a i d   a r c u a t e   m o v e m e n t   of  the   s h a f t s   ( 6 ,  7 ) .  
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