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©  Method  and  apparatus  of  checking  an  arrangement  of  printing  pages. 
  The  present  invention  relates  to  a  method  and  an 
apparatus  which  check,  where  images  for  a  plurality  of  page 
portions  are  printed  simultaneously,  whether  or  not  the 
image  on  each  page  is  properly  arranged  in  a  predetermined 
position.  Particularly,  the  image  of  material  to  be  checked  is 
photographed  and  stored  by  unit  of  a  section  at  every  page, 
and  the  image  is  displayed  on  a  monitor  television  by  unit  of 
two  opened-pages  to  effect  said  checking.  Thus,  in  the  case 
of  the  printed  matter  in  which  one  image  is  reproduced  over 

the  two-opened-pages,  not  only  checking  to  see  if  the 
arrangement  of  pages  is  proper  but  also  checking  to  see  if 
there  is  a  difference  in  density  or  tone  between  left  and  right 
pages  can  be  carried  out. 



BACKGROUND  OF  THE  INVENTION 

I .   F i e l d   o f   t h e   I n v e n t i o n  

The  p r e s e n t   i n v e n t i o n   r e l a t e s   to   a  m e t h o d   a n d  

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

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

n o t   t h e   i m a g e   on  e a c h   p a g e   i s   a r r a n g e d   in   a  p r e d e t e r m i n e d  

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

i n t e n d e d   t o   e f f e c t   s a i d   c h e c k i n g   by  m a k i n g   use   of   a  

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

I I .   D e s c r i p t i o n   of   t h e   P r i o r   A r t  

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

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

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

In  s u c h   a  c a s e ,   t h e   p r i n t e d   m a t t e r s   in   w h i c h   a  

p l u r a l i t y   of   p a g e   p o r t i o n s  a r e   p r i n t e d   a r e   f o l d e d   by  a  

f o l d i n g   m a c h i n e   in   such   a  way  t h a t   e a c h   page   i s   d i s p o s e d  

in  a  p r o p e r   o r d e r .   In  o r d e r   t h a t   e a c h   page   may  b e  

d i s p o s e d   i n   a  p r o p e r   o r d e r   when  t he   p r i n t e d   m a t t e r s  

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

t h a t   an  i m a g e   on  e a c h   page   f o r m e d   on  a  p r i n t i n g   p l a t e  

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

F i g s .   1  t h r o u g h   3  i l l u s t r a t e   one  e x a m p l e   how  a n  

image  on  e a c h   page   is   a r r a n g e d   when  16  page   p o r t i o n s   a r e  



p r i n t e d   s i m u l t a n e o u s l y .   In   t h e   d r a w i n g s ,   in   p a g e s   w h e r e  

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

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

of   t h e   t o p   and  b o t t o m   of   t h e   p a g e s ,   t h e   i m a g e s   t h e r e o f  

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

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

t h e   t o p   and  b o t t o m   of   t h e   p a g e s   t h e   i m a g e s   t h e r e o f  

of   a r e   a l s o   n o r m a l l y   a r r a n g e d .   F i g s .   1  (a)  and  ( b )  

show  t h e   s t a t e   i n   w h i c h   i m a g e s   P l ,   P2,   P3 ,   . . .   P16  f o r  

a  p l u r a l i t y   o f   p a g e   p o r t i o n s   a r e   a r r a n g e d   on  two  s h e e t -  

l i k e   b a s e   m a t e r i a l s   20  and   21.   On  t h e   s h e e t - l i k e   b a s e  

m a t e r i a l   20  i s   a r r a n g e d   p a g e s   f o r   p o r t i o n s   to   b e  

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

b a s e   m a t e r i a l   21  i s   a r r a n g e d   p a g e s   f o r   p o r t i o n s   to  b e  

p r i n t e d   on  t h e   r e v e r s e   f a c e .   Fo r   t h e   s a k e   of   s i m p l i c i t y ,  

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

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

b a s e   m a t e r i a l s  2 0   and   21  in   F i g .   1,  and  t h e   i m a g e s  

P l   to   P16  f o r   a  p l u r a l i t y   o f   p a g e ' p o r t i o n s   a r e   t h e   o n e s  

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

i m a g e s   a r e   a d h e r e d   to   s a i d   s h e e t - l i k e   b a s e   m a t e r i a l s  

20  o r   21,  t h a t   i s   f i l m s   w i t h   p l u r a l   p a g i n a t i o n s   f o r  

p r i n t i n g   o r   f l a t s .   H o w e v e r ,   t h e   i n v e n t i o n   i s   n o t  

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

e x a m p l e ,   t h e   s h e e t - l i k e   b a s e   m a t e r i a l   can  be  a  PS  p l a t e  

f o r   o f f s e t   p r i n t i n g   and  t h e   i m a g e s   Pl   to   P16  can  be  i m a g e s  



f o r m e d   on  s a i d   PS  p l a t e .  

Two  p r i n t i n g   p l a t e s   a r e   p r e p a r e d   f r o m   two  f i l m s  

w i t h   p r i n t i n g   f l a t s ,   r e s p e c t i v e l y ,   on  w h i c h   i m a g e s   on  p a g e s  

a r e   a r r a n g e d ,   as  shown  i n   F i g s .   l ( a )   and  ( b ) ,   and  s a i d  

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

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

F i g .   2  shows  p r i n t e d   m a t t e r   22  p r i n t e d   by  t h e   o f f s e t  

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

22  i n d i c a t e   p a g e s   shown  by  t h e   r e s p e c t i v e   n u m e r a l s ,  

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

on  t h e   f r o n t   f a c e   of   t h e   p r i n t e d   m a t t e r   2 2 ,  a n d   n u m e r a l s  

p u t   in   p a r e n t h e s e s   i n d i c a t e   p a g e s   p r i n t e d   on  t h e   r e v e r s e  

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

a r r a n g e d .   T h a t   i s ,   t h e   p a g e s   16,  1,  4,  13,  9,  8,  5  and  12  

a r e   r e s p e c t i v e l y   p r i n t e d   on  t h e   f r o n t   f ade   and  a r e  

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

n u m e r a l s .   On  t h e   o t h e r   h a n d ,   t h e   p a g e s   15,  2,  3,  1 4 ,  

10,  7,  6,  and  11  a r e   r e s p e c t i v e l y   p r i n t e d   on  t h e  

r e v e r s e   f a c e   and  a r e   a r r a n g e d   a t  p o s i t i o n s   i n d i c a t e d   b y  

t h e   c o r r e s p o n d i n g   n u m e r a l s .   A g a i n ,   whe re   t h e   n u m e r a l s  

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

of  t h e   t o p   and  b o t t o m   of  t h e   p a g e s ,   t h e   p i r n t i n g   i m a g e s  

a r e   a l s o   i n v e r s e l y   d i s p o s e d .  

T h u s ,   o b t a i n e d   p r i n t e d   m a t t e r   22  i s   f i r s t   f o l d e d  

a l o n g   t h e   l i n e  A - A ,   t h e n   f o l d e d   a l o n g   the   l i n e   B -B  

and  f i n a l l y   f o l d e d   a l o n g   t h e   l i n e   C-C  to   t h e r e b y  

o b t a i n   a  s e c t i o n   (or   s i g n a t u r e )   23  in  w h i c h   p a g e s   f r o m  



t h e   f i r s t   p a g e   t o   t h e   l 6 t h   p a g e   a r e   d i s p o s e d   in   a  

p r o p e r   o r d e r   as  shown   in   F i g .   3 .  

The  t h u s   o b t a i n e d   s e c t i o n   i s ,   i f   n e c e s s a r y ,  

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

t h e   l i n e   C-C  i s   u s e d   as  a  b i n d i n g   p o r t i o n   t o   b i n d   a  

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

i s   o p e n e d   f o r   r e a d i n g .   F i g s .   4 (a )   t h r o u g h   ( i)   s h o w  

t h e   s t a t e   how  t h e   p a g e s   a p p e a r   when  t h e y   a r e   o p e n e d .  

As  can  be  s e e n   w e l l   f rom  F i g .   4,  t h e   t h u s  

o b t a i n e d   book   i s   so  d e s i g n e d   t h a t   one  can  r e a d   t h e  

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

E n g l i s h   b o o k s   and   J a p a n e s e   b o o k s   w i t h   c h a r a c t e r s  

w r i t t e n   l a t e r a l l y .  

In  t h e   c a s e   o f   J a p a n e s e   b o o k s   w i t h   c h a r a c t e r s  

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

F i g .   4,  t h e   b o o k   c an   be  r e a d   f rom  t h e   r i g h t   p a g e ,   i n  

w h i c h   c a s e ,   i m a g e s   on  p a g e s   a r e   a r r a n g e d   as  s h o w n  

i n   F i g s .   5 (a)  and   ( b ) ,   w h e r e b y   a f t e r   p r i n t i n g ,   f o l d i n g  

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

shown  i n   F i g s .   6 ( a )   t h r o u g h   (i)   f o r   r e a d i n g .  

As  may  be  u n d e r s t o o d   f rom  t h e   a b o v e - d e s c r i b e d  

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

t h e   l i k e )   f o r   a  p l u r a l i t y   of  p a g e s   a r e   p r i n t e d  

s i m u l t a n e o u s l y ,   i t   i s   n e c e s s a r y   to   c h e c k ,   in   t h e  

s t a g e   of   p r e p a r i n g   t h e   f l a t s   or   p r i n t i n g   p l a t e s   w i t h  

t h e   p l u r a l   p a g i n a t i o n s   ( s e e   F i g s .   1  a n d   5 ) ,   w h e t h e r  



or   no t   an  image   on  e a c h   p a g e   i s   p r o p e r l y   a r r a n g e d  

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

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

t h e   a r r a n g e m e n t   of  t h e   i m a g e   on  e a c h   p a g e   to   w h a t  

p o s i t i o n   of   t h e   s h e e t - l i k e   b a s e   m a t e r i a l   d e p e n d s   o n  

(a)  how  many  page   p o r t i o n s   a r e   p r i n t e d   s i m u l t a n e o u s l y ,   ( b )  

t h e   k i n d   of  b o o k s   w h i c h   s h o u l d   be  r e a d   f rom  t he   r i g h t  

or   f rom  t h e   l e f t ,   (c)  t h e   t y p e   of   f o l d i n g   to  b e  

e m p l o y e d ,   and  t h e   l i k e .  

A c c o r d i n g l y ,   i t   i s   e x t r e m e l y   d i f f i c u l t   t o  

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

of  f o l d i n g   work  a r e   d i s p o s e d   in   a  p r o p e r   page   o r d e r  

f rom  t h e   s t a t e   w h e r e   t h e   image   on  e a c h   page   i s   a r r a n g e d  

on  t h e   s h e e t - l i k e   b a s e   m a t e r i a l .   N e v e r t h e l e s s ,   a  s o l e  

d e p e n d e n c e   has   b e e n   h e r e t o f o r e   p l a c e d   upon  a  m e t h o d  

of  c h e c k i n g   u s i n g   i m a g i n a t i o n   o f   human  b e i n g .   T h e r e f o r e ,  

in   t h e   e v e n t   t h a t   t he   image   on  e a c h   p a g e   has   b e e n  

a r r a n g e d   in   t he   wrong   p o s i t i o n ,   s u c h   an  e r r o r   i s   d i f f i c u l t  

to  f i n d ,   and  p r e p a r i n g   of  p r i n t i n g   p l a t e s ,   p r i n t i n g  

and  b o o k - b i n d i n g   s o m e t i m e s   p r o c e e d   w i t h o u t   c o r r e c t i o n   o f  

such   e r r o n e o u s   a r r a n g e m e n t .   T h u s ,   in   such   a   c a s e ,  

no t   o n l y   a l l   t h e   m a t e r i a l s   u s e d   t h e r e f o r   a re   w a s t e d ,  

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

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

e x a m p l e ,   in   t h e   c a s e   of  f o u r   c o l o r s   p r i n t i n g ,   s h e e t - l i k e  

b a s e   m a t e r i a l s   20Y,  20M,  20C  and  20Bk  such   as  f i l m s  



l a i d   o u t   f o r   f o u r   c o l o r s   o f   Y  ( y e l l o w ) ,   M  ( m a g e n t a ) ,  

C  ( c y a n )   and   Bk  ( b l a c k )   w i t h   p a g e s   f o r   p o r t i o n s   to   b e  

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

b a s e   m a t e r i a l s   21Y,  21M,  21C  and   21BK  s u c h   s u c h   a s  

f i l m s   l a i d   o u t   f o r   f o u r   c o l o r s   o f   Y,  M,  C  and  Bk 

w i t h   p a g e s   f o r   p o r t i o n s   t o   be  p r i n t e d   on  t h e   r e v e r s e  

f a c e   d i s p o s e d ,   as  shown  i n   F i g .   7,  a r e   n e c e s s a r y .  

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

f o r   a  Y - s e p a r a t i o n   and  t h e   i m a g e   f o r   a  M - s e p a r a t i o n  

a r e   m i s p l a c e d   e a c h   o t h e r   i n   a  c e r t a i n   page   s o m e t i m e s  

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

s i m i l a r   t o   e a c h   o t h e r .  

I t   i s   h a r d   to   t a k e   n o t i c e   of   s u c h   an  e r r o r  

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

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

an  o c c u r r e n c e   of   g r e a t   d a m a g e s .  

M o r e o v e r ,   i t   i s   o f t e n   t h a t   c o l o r   s e p a r a t i o n  

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

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

m a n u f a c t u r e d   by  s e p a r a t e   p l a t e   m a k e r s   a r e   c o l l e c t e d  

and  a r r a n g e d   on  a  s i n g l e   s h e e t - l i k e   b a s e   m a t e r i a l   f o r  

m a k e u p   and  p r i n t i n g .   In  s u c h   a  c a s e ,   e a c h   of   t h e  

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

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

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

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



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

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

s i n g l e   b a s e   m a t e r i a l   f o r   m a k i n g   a  p l a t e   and  p r i n t i n g ,  

and  t h e r e f o r e ,   i t   has   b e e n   n e c e s s a r y   to   s t o p  o p e r a t i o n  

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

and  a f t e r w a r d s ,   a  p r i n t i n g   p l a t e   i s   n e w l y   m a d e ,  

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

such   as  a  PS  ( p r e s e n s i t i z e d )   p l a t e ,   an  e x p o s i n g  

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

as  a d j u s t m e n t   of   an  a m o u n t   of   e x p o s u r e   to   make  a  

p r i n t i n g   p l a t e   n e w l y .  

P a r t i c u l a r l y   w h e r e   one  image   i s   p r i n t e d   o v e r  

two  o p e n e d - p a g e s ,   a  d i f f e r e n c e   i n   d e n s i t y   and  t o n e  

t e n d s   to   be  c o n s p i c u o u s   and  a  p r o b l e m   t e n d s   to  o c c u r .  

Such  a  p r o b l e m   o c c u r s   a l s o   in   t h e   c a s e   of  m o n o c h r o m a t i c  

p r i n t i n g   b u t   i s   p a r t i c u l a r l y   c o n s p i c u o u s   in   case   o f  

m u l t i - c o l o r   p r i n t i n g .   In  v i e w   of  t h e   f o r e g o i n g ,   i t  

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

w h i c h   can  e a s i l y   check   w h e t h e r   or   n o t   e a c h   page  i s  

p r o p e r l y   a r r a n g e d ,   and  w h i c h   w h e r e   one  image  i s   p r i n t e d  

o v e r   t he   two  o p e n e d - p a g e s ,   can   e a s i l y   c h e c k   a  d i f f e r e n c e  

in  d e n s i t y   and  t o n e .  

SUMMARY  OF  THE  INVENTION 

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

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

of  s o l v i n g   t h e s e   p r o b l e m s   n o t e d   a b o v e .   An  o b j e c t   of   t h e  



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

p e r f o r m   c h e c k i n g   w h e t h e r   or   n o t   t h e   s t a t e   of  a r r a n g e m e n t  

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

a  p r i n t i n g   p l a t e .  

A  f u r t h e r   o b j e c t   of   t h e   i n v e n t i o n   i s   to  r e n d e r  

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

c a s e   of   m u l t i - c o l o r   p r i n t i n g .  

A n o t h e r   o b j e c t   o f   t h e   i n v e n t i o n   i s   to  e a s i l y  

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

in   t h e   o p e n   p a g e s .   A  s t i l l   a n o t h e r   o b j e c t   of  t h e  

i n v e n t i o n   i s   t o   p r o v i d e   a  new  a p p a r a t u s   w h i c h   c a n  

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

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 ,   i m a g e s  

on  p a g e s   a r r a n g e d   on  s h e e t - l i k e   b a s e   m a t e r i a l s   a r e  

p h o t o g r a p h e d   i n   a  p r e d e t e r m i n e d   o r d e r   by  a  p h o t o g r a p h i c  

a p p a r a t u s ,   f o r   e x a m p l e ,   a  t e l e v i s i o n   c a m e r a   to  s t o r e  

i m a g e s   f o r   a  s i n g l e   s e c t i o n   ( w h i c h   a r e   t h e   i m a g e s  

on  p a g e s   a r r a n g e d   on  t h e   s h e e t - l i k e   b a s e   m a t e r i a l s  

20  and  21  i n   c a s e   of   F i g .   1,  f o r - e x a m p l e ;   and  t h e  

i m a g e s   on  p a g e s   a r r a n g e d   on  t he   s h e e t - l i k e   b a s e   m a t e r i a l s  

20Y,  20M,  20C,  20Bk,   and  21Y,  21M,  21C,  2 l B k ,   in   c a s e  

of  F i g .   7,  f o r   e x a m p l e )   i n t o   a  m e m o r y .   N e x t ,   i n  

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

t h e   i m a g e s   a r e   d i s p l a y e d   in   c o l o r s   on  an  image   d i s p l a y  

d e v i c e   ( f o r   e x a m p l e ,   a  c o l o r   m o n i t o r   t e l e v i s i o n )   a f t e r  

t h e   r e q u i r e d   p r o c e s s i n g .  



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

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

w i t h   t h e   p r e d e t e r m i n e d   f o l d i n g   s y s t e m ,   wha t   o r d e r   o f  

t h e   p a g e s   w i l l   be  can   be  e a s i l y   j u d g e d   by  v i e w i n g   t h e  

i m a g e s   d i s p l a y e d   on  t h e   f o r e s a i d   image   d i s p l a y   d e v i c e .  

In  t h i s   c a s e ,   i t   i s   n e c e s s a r y   to   p r e d e s i g n a t e   d a t a  

s u c h   as  t h e   number   of   p a g e s ,   t h e   way  of   o p e n i n g   a  

book  ( r i g h t - o p e n   or   l e f t - o p e n )   and  t h e   l i k e   i n  

a d d i t i o n   to   t h e   f o l d i n g   s y s t e m .   In  t h i s   m a n n e r ,   i t  

i s   p o s s i b l e   e a s i l y   c o n f i r m   w h e t h e r   or  no t   e a c h   p a g e   i s  

a r r a n g e d   in   a  p r o p e r   p o s i t i o n   by  t h e   image  d i s p l a y e d ,   a n d  

in  a d d i t i o n ,   i t   i s   p o s s i b l e   to   e a s i l y   c h e c k   w h e t h e r  

or  n o t   t h e   d e n s i t y   o r   t o n e   of  t h e   i m a g e s   o v e r   t h e  

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

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

F i g .   1  i s   an  e x p l a n a t o r y   v iew  of  t h e   s t a t e   w h e r e  

i m a g e s   f o r   a  p l u r a l i t y   of   page   p o r t i o n s   a re   a r r a n g e d   o n  

two  s h e e t - l i k e   b a s e   m a t e r i a l s ;  

F i g .   2  i s   an  e x p l a n a t o r y   v iew  of  p r i n t e d  

m a t t e r   w h e r e   t h e   i m a g e s   on  e a c h   page   a r r a n g e d   a s  

shown  in   F i g .   1  a r e   p r i n t e d   on  t he   f a c e   and  r e v e r s e  

of  a  s u b s t a n c e   to   be  p r i n t e d ;  

F i g .   3  i s   an  e x p l a n a t o r y   view  of  a  s e c t i o n  

in   w h i c h   t h e   p r i n t e d   m a t t e r   of  F i g .   2  is   f o l d e d ;  

F i g .   4  i s   an  e x p l a n a t o r y   view  to  e x p l a i n   how 

p a g e s   a p p e a r   when  a  book  i s   bound   from  t he   s e c t i o n   o f  



F i g .   3 ;  

F i g .   5  i s   an  e x p l a n a t o r y   v i ew   of   t h e  o t h e r   s t a t e  

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

on  two  s h e e t - l i k e   b a s e   m a t e r i a l s ;  

F i g .   6  i s   an  e x p l a n a t o r y   v i e w   to   e x p l a i n  

how  p a g e s   a p p e a r   a f t e r   t h e   i m a g e s   a r r a n g e d   as  s h o w n  

i n   F i g .   5  h a v e   b e e n   p r i n t e d ,   f o l d e d   and  b o u n d ;  

F i g .   7  i s   an  e x p l a n a t o r y   v i ew   of   a  s h e e t - l i k e  

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

i n   f o u r   c o l o r s   p r i n t i n g ;  

F i g .   8  i s   a  s c h e m a t i c   i l l u s t r a t i o n   of   a  

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

i n   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 ;  

F i g .   9  i s   b l o c k   d i a g r a m   of   t he   a p p a r a t u s   i n  

a c c o r d a n c e   w i t h   t h e   p r e s n e t   i n v e n t i o n ;  

F i g .   10  i l l u s t r a t e s   d e t a i l s   of  an  image   d i s p l a y  

c o n t r o l   d e v i c e ;   a n d  

F i g .   11  i s   an  e x p l a n a t o r y   v i ew   s h o w i n g   t h e  

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

and   t h e   i m a g e   s y n t h e s i z e d   and  d i s p l a y e d .  

DETAILED  DESCRIPTION  OF  THE  PREFERRED  EMBODIMENTS 

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

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

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

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

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



The  p r e s e n t   i n v e n t i o n   w i l l   now  be  d e s c r i b e d   in   d e t a i l  

w i t h   r e f e r e n c e   to   t h e   d r a w i n g s .  

F i g .   8  i s   an  e x p l a n a t o r y   v i ew  of  a  t e l e v i s i o n  

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

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

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

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

a p p a r a t u s .   F i r s t ,   t h e   c a s e   w i l l   be  d e s c r i b e d   i n  

w h i c h   i m a g e s   f o r   1 6 - p a g e   p o r t i o n   as  shown  in   F i g s .   1 

t h r o u g h   3  a r e   a r r a n g e d   and  s u b j e c t e d   to   m o n o c h r o m a t i c  

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

F i r s t ,   i m a g e s   on  t h e   s h e e t - l i k e   b a s e  

m a t e r i a l   20  a r e   p h o t o g r a p h e d   in   o r d e r   of   P9,   P8,   P5,   P 1 2 ,  

P13 ,   P 1 4 ,   Pl   and  P16  by  a  t e l e v i s i o n   c a m e r a   3 0 ,  

t h e   s h e e t - l i k e   b a s e   m a t e r i a l   20  i s   t h e n  r e m o v e d   a n d  

a n o t h e r   s h e e t - l i k e   b a s e   m a t e r i a l   21  i s   s e t ,   and  i m a g e s  

t h e r e o n   a r e   p h o t o g r a p h e d   in   o r d e r   of  P l l ,   P6,   P7,   P 1 0 ,  

P15 ,   P2,   P3  and  P14  i n   a  m a n n e r   s i m i l a r   to  t h a t   of  t h e  

f o r m e r .   The  t h u s   p h o t o g r a p h e d   i m a g e s   of  t h e   p a g e s   a r e  

s t o r e d   in   t h e   fo rm  of  image   s i g n a l s   in   a  memory .   A l l  

t he   image   s i g n a l s   r e q u i r e d   f o r   one  s e c t i o n   a re   s t o r e d  

in  t h e   m e m o r y .  

The  t e l e v i s i o n   c a m e r a   30  i s   m o u n t e d   on  a  l e a d  

s c r e w   31,  and  t h e   l e a d   s c r e w   31  i s   r o t a t e d   by  a  m o t o r  

32  w h e r e b y   t h e   t e l e v i s i o n   c a m e r a   30  may  be  moved  a l o n g  

a  g u i d e   b a r   33  in   an  X - d i r e c t i o n   ( in   a  l a t e r a l   d i r e c t i o n ) .  



On  t h e   o t h e r   h a n d ,   t h e   m o t o r   32  i s   m o u n t e d   on  a  l e a d  

s c r e w   34,   and   t h e   l e a d   s c r e w   34  i s   r o t a t e d   b y  a  

m o t o r   35  w h e r e b y   t h e   m o t o r   32  may  be  moved  a l o n g   a  g u i d e  

b a r   36  i n   a  Y - d i r e c t i o n   ( i n   a  l o n g i t u d i n a l   d i r e c t i o n ) .  

T h u s ,   t h e   t e l e v i s i o n   c a m e r a   can  be  moved  f r e e l y   i n  

b o t h   X  a n d   Y  d i r e c t i o n s .   I t   i s   n o t e d   t h a t   r o t a t i o n  

of   t h e   m o t o r s  3 2   and  35  i s   c o n t r o l l e d   by  a  m o t o r   c o n t r o l  

d e v i c e   37.   The  m o t o r   c o n t r o l   d e v i c e   37  i s   g i v e n ,   b e f o r e -  

h a n d   o r   when   n e c e s s a r y ,   d a t a   s u c h   as  t h e   n u m b e r   o f  

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

s i z e s   of   p a g e s   and  t h e   l i k e .   T h e r e b y ,   t h e   m o t o r   c o n t r o l  

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

p h o t o g r a p h i n g   p o s i t i o n .  

The  c a s e   of   m o n o c h r o m a t i c   p r i n t i n g   has   b e e n  

d e s c r i b e d   a b o v e .   In  c a s e   of   m u l t i c o l o r   p r i n t i n g ,  

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

n e c e s s a r y ,   i n   o r d e r   to   p r i n t   b o t h   f a c e s   of  a  s h e e t ,  

to  p h o t o g r a p h   i m a g e s   on  p a g e s   a r r a n g e d   on  e i g h t   s h e e t -  

l i k e   m a t e r i a l s   as  shown  in   F i g .   7  to   s t o r e   them  i n  

t h e   f o r m   o f   i m a g e   s i g n a l s   in   t h e   memory .   S t o r i n g  

of  i m a g e s   on  e a c h   p a g e   a r r a n g e d   on  e i g h t   s h e e t - l i k e  

m a t e r i a l s   as  shown  in   F i g .   7  i s   c a r r i e d   o u t   in  t h e  

f o l l o w i n g   m a n n e r .  

T h a t   i s ,   t h e   i m a g e s   f o r   t h e   f i r s t   c o l o r   a s  

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

s h e e t - l i k e   b a s e   m a t e r i a l s   20Y  and  21Y  f o r   t h e   Y - s e p a r a t i o n  



a r e   p h o t o g r a p h e d   and  s t o r e d   in   t he   fo rm  of  i m a g e  

s i g n a l s   in   t h e   memory  44  in   a  m a n n e r   s i m i l a r   t o   t h a t  

of   t h e   m o n o c h r o m e ,   and  i m a g e s   of   t h e   s h e e t - l i k e   b a s e  

m a t e r i a l s   20M  and  21M  f o r   t h e   M - s e p a r a t i o n ,   t h e  

s h e e t - l i k e   b a s e   m a t e r i a l s   20C  and  21C  f o r   t h e   C - p l a t e   a n d  

t h e   s h e e t - l i k e   b a s e   m a t e r i a l s   20Bk  and  21Bk  f o r   t h e  

B k - s e p a r a t i o n   a r e   l i k e w i s e   s u c c e s s i v e l y   p h o t o g r a p h e d  

and  s t o r e d   in   t h e   f o r m   of   i m a g e   s i g n a l s   in   t he   m e m o r y  

44  ( s e e   F i g .   9 ) .  

A l t e r n a t i v e l y ,   t h e   s h e e t - l i k e   b a s e   m a t e r i a l s  

20Y,  20M,  20C  and  20Bk  h a v i n g   i m a g e s   f o r   p r i n t i n g   t h e  

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

t h e   i m a g e s   on  e a c h   p a g e   in   t h e   memory ,   and  t h e r e a f t e r ,  

t h e   s h e e t - l i k e   b a s e   m a t e r i a l s   21Y,  21M,  21C  and  2 l B k  

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

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

page   in   t h e   m e m o r y .  

The  i m a g e s  s t o r e d   in   t he   memory  44  as  d e s c r i b e d  

above   have   b e e n   s u b j e c t e d   to  p r o c e s s i n g   w h i c h   w i l l  

be  d e s c r i b e d   h e r e i n a f t e r   and  a re   t h e r e a f t e r   d i s p l a y e d  

in   c o l o r   on  a  c o l o r   i m a g e   d i s p l a y   d e v i c e .  

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

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

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

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

above   to  d i s p l a y   t h e   i m a g e s   on  t he   image  d i s p l a y   d e v i c e .  



The  s h e e t - l i k e   b a s e   m a t e r i a l   20Y  h a v i n g   t h e  

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

a  l i g h t   s o u r c e   40  and  t h e   i m a g e s   a r e   p h o t o g r a p h e d  

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

d e s c r i b e d .   The  t e l e v i s i o n   c a m e r a   30  i s   moved  i n  

t h e   X  and  Y  d i r e c t i o n s   by  a  t e l e v i s i o n   c a m e r a   d r i v i n g  

m e c h a n i s m   41.   The  p h o t o g r a p h e d   i m a g e   s i g n a l s   on  e a c h  

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

and  b l a c k   l e v e l   c o r r e c t i o n   c i r c u i t   42,   a f t e r   w h i c h   t h e y   p a s s  

t h r o u g h   a  mask  c i r c u i t   43  and  a r e   s t o r e d   in   a  memory  4 4 .  

The-  mask  c i r c u i t   43  i s   p r o v i d e d   to   c u t   u n n e c e s s a r y  

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

t e l e v i s i o n   c a m e r a .   T h a t   i s ,   when  t h e   i m a g e s   on  e a c h  

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

of   t h e   i m a g e   on  t h e   p a g e   in   t h e   p e r i p h e r y   of  t h e   p a g e  

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

t h e r e f o r e ,   t h e   u n n e c e s s a r y   i m a g e   on  the   page   in   t h e  

p e r i p h e r y   t h e r e o f   i s   c u t   by  t h e   mask  c i r c u i t   4 3 .  

The  s i z e   o f   t h e   mask  i s   s e t   by  a ' m a s k   o p e r a t i n g   s e c t i o n  

45.   Fo r   t h e   mask  o p e r a t i n g   s e c t i o n ,   a  k e y b o a r d   or   t h e  

l i k e   can   be  e m p l o y e d .   In  t h i s   m a n n e r ,   t h e   i m a g e  

s i g n a l s   on  a l l   p a g e s   r e q u i r e d   f o r   one  s e c t i o n   w i t h  

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

t h e   s h e e t - l i k e   b a s e   m a t e r i a l s   f o r   e a c h   c o l o r   a r e  

s t o r e d   in   t h e   memory  44.  S i n c e   in   t h i s   c a s e ,  

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



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

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

c o r r e s p o n d   w i t h   t h e   i m a g e   w h a t   p o s i t i o n   i t   was  a r r a n g e d  

i n .   Or,  i t   i s   a l s o   p o s s i b l e   to   d e s i g n a t e   t he   a d d r e s s  

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

46  f o r   t h e   m e m o r y .  

An  i m a g e   d i s p l a y   c o n t r o l   d e v i c e   47  i s   p r o v i d e d  

to  s e l e c t   and  c o m b i n e   n e c e s s a r y   s i g n a l s   ou t   of  i m a g e  

s i g n a l s   of  d i f f e r e n t   c o l o r s   s t o r e d  i n  t h e   memory  44  i n  

a c c o r d a n c e   w i t h   a  c o m b i n a t i o n   t y p e   d e t e r m i n e d   by  a  

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

and  t h e  w a y   of   o p e n i n g   a  book  ( r i g h t - o p e n   or   l e f t  

o p e n ) ,   and  f u r t h e r   to   i n v e r t   t he   t op   and  b o t t o m   o f  

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

of   t h e   top   and  b o t t o m   t h e r e o f   and  to  i n p u t   t h e  

i m a g e s   to   a  p r i n t i n g   image   c o n t r o l   d e v i c e   48.  T h i s  

p r i n t i n g   image  c o n t r o l   d e v i c e   48  i s   p r o v i d e d   t o  

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

to  a  c o l o r   p r i n t e d   m a t t e r   as  w i l l   be  d e s c r i b e d   h e r e i n a f t e r .  

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

48  a re   p u t   i n t o   a  c o l o r   image   d i s p l a y   d e v i c e   49 

and  the   c o m b i n e d   i m a g e   i s   d i s p l a y e d   in   c o l o r .  

For  t h e   i m a g e   d i s p l a y   d e v i c e   49,  a  c o l o r  

t e l e v i s i o n   s e t   or   t h e   l i k e   i s   u s e d .  

The  a f o r e s a i d   image   s i g n a l s   a re   c o m b i n e d   i n  

such   a  way  t h a t   when  p a g e s   a re   o p e n e d   i n  o r d e r   u n d e r   t h e  



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

shown  i n   F i g .   4.  T h a t   i s ,   as  shown  i n   F i g .   4 ( a ) ,   t h e  

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

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

s i d e   i s   to   be  b l a n k .   N e x t ,   as  shown  i n   F i g .   4 ( b ) ,   t h e  

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

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

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

as  shown  i n   F i g s .   4 ( c )   t h r o u g h   4 ( h ) ,   t h e   4 th   p a g e  

and   t h e   5 t h   p a g e ,   t h e   6 t h   p a g e   and  t h e   7 th   p a g e ,   t h e   8 t h  

p a g e   and   t h e   9 t h   p a g e ,   t h e   1 0 t h   p a g e   and  t h e   l l t h   p a g e ,  

t h e   l 2 t h   p a g e   and   t h e   l 3 t h   p a g e ,   and  t h e   1 4 t h   p a g e  

and  t h e   1 5 t h   p a g e   a r e   r e s p e c t i v e l y   c o m b i n e d   so  t h a t   a m o n g  

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

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

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

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

in   c o l o r   on  t h e   i m a g e   d i s p l a y   d e v i c e   49.  F i n a l l y ,   t h e  

1 6 t h   p a g e   i s   o c c u p i e d   on  t h e   l e f t - h a n d   of   t h e   s c r e e n  

of   t h e   i m a g e   d i s p l a y   d e v i c e   47  w h e r e a s   t h e   r i g h t - h a n d  

t h e r e o f   i s   to   be  b l a n k ,   as  shown  in   F i g .   4 ( i ) .  

In  t h i s   c a s e ,   w h e r e   t h e   i m a g e s   on  t h e   p a g e s  

a r e   a r r a n g e d   as  shown  i n   F i g s .   1  (a)  and  ( b ) ,   t h e  

i m a g e s   P9 ,   P8,   P5  and  P 1 2 ,   and  t h e   i m a g e s   P l l ,   P 6 ,  

P7  and   P10  a r e   i n   t h e   s t a t e   of  i n v e r s i o n   in   t h e   d i r e c t i o n  

of   t h e   t o p   and  b o t t o m   t h e r e o f ,   and  t h e r e f o r e ,   t h e  



i m a g e s   a re   p r o c e s s e d   to  be  i n v e r t e d   by  the   image   d i s p l a y  

c o n t r o l   d e v i c e   47  so  t h a t   these   i m a g e s   a r e   v i s i b l e   u n d e r  

t h e   n o r m a l   s t a t e   when  t h e y   a re   d i s p l a y e d   by  t he   i m a g e  

d i s p l a y   d e v i c e .  

I f   t h e   i m a g e s   on  t he   p a g e s   a r e   a r r a n g e d   a s  

shown  in   F i g s .   5  (a)  and  (b)  to   e f f e c t   p r i n t i n g   a n d  

f o l d i n g ,   t h e y   a r e   as  shown  in   F i g s .   6  (a)  t h r o u g h   6  ( i ) .  

I n  t h i s   c a s e ,   t h e r e f o r e ,   t h e   c o m b i n a t i o n s   of  t h e   i m a g e s  

on  t h e   p a g e s   d i s p l a y e d   on  t h e   image   d i s p l a y   d e v i c e  

a re   d e t e r m i n e d   so  as  to   o c c u p y   t h e   p o s i t i o n s   a s  

shown  in   F i g s .   6 ( a )   t h r o u g h ` 6 ( i ) .  

How  i m a g e s   a r e   c o m b i n e d   and  how  t h e y   a r e  

d i s p l a y e d   on  t h e   i m a g e   p l a n e s   a r e   p r i n c i p a l l y  

d e t e r m i n e d   by  p r e d e t e r m i n i n g   t h e   way  of   b o l d i n g   o r  

the   way  of  o p e n i n g   a  book   when  s e c t i o n s   a re   p r o d u c e d ,  

t h e   p o s i t i o n   of   a r r a n g e m e n t   of  i m a g e s   on  p a g e s ,   t h e  

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

of  t he   i m a g e s   on  t h e   p a g e s .   P r e f e r a b l y ,   t he   a f o r e m e n t i o n e d  

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

t he   s e c t i o n s   a r e   p r o d u c e d ,   t he   way  of   o p e n i n g   a  b o o k  

( r i g h t - o p e n   or   l e f t - o p e n ) ,   t he   p o s i t i o n   of  a r r a n g e m e n t  

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

t he   o r d e r   of  i n p u t   of  i m a g e s   on  p a g e s   and  the   l i k e   a r e  

p r e s e t   to  t he   image   d i s p l a y   c o n t r o l   d e v i c e   i n  

a c c o r d a n c e   w i t h   t h e   i m a g i n a r y   c o m b i n a t i o n   so  as  t o  

p e r f o r m   o p e r a t i o n   in  a  s i m p l e   m a n n e r .   Wi th   t h i s  



a r r a n g e m e n t ,   o n e s   t o  b e   c h e c k e d   can  be  d e s i g n a t e d  

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

i m m e d i a t e   e n t r y   i n t o   c h e c k i n g   o p e r a t i o n .   T h e  

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

l i k e   as  d e s c r i b e d   a b o v e   a r e   made  so  as  to  b e  

a c c o m p l i s h e d   by  an  i m a g e   d i s p l a y   o p e r a t i n g   d e v i c e   5 0 .  

F o r   t h e   i m a g e   d i s p l a y   o p e r a t i n g   d e v i c e   50,  a  k e y b o a r d  

o r   t h e   l i k e   can  be  u s e d .  

The  p r i n t i n g   i m a g e   c o n t r o l   d e v i c e   48  i s  

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

a p p r o x i m a t e   to   a  p r i n t e d   m a t t e r   on  t h e   c o l o r   i m a g e  

d i s p l a y   d e v i c e   49  i n   r e s p o n s e   to   s i g n a l s   r e c e i v e d   f r o m  

t h e   i m a g e   d i s p l a y   c o n t r o l   d e v i c e   47  as  p r e v i o u s l y  

m e n t i o n e d .  

The  p r i n t i n g   e f f e c t   g r e a t l y   v a r i e s   w i t h   t h e  

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

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

to   t h e   p r i n t i n g   i m a g e   c o n t r o l   d e v i c e   48  so  t h a t   s u i t a b l e  

c o n d i t i o n s   may  be  s e l e c t e d   by  t h e - p r i n t i n g   i m a g e  

o p e r a t i n g   d e v i c e   51  w h e r e b y   t h e   c o l o r   image   a p p r o x i m a t e  

to   t h e   p r i n t i n g   r e s u l t   d e p e n d i n g   on  t he   s e l e c t e d  

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

c o l o r   i m a g e   d i s p l a y   d e v i c e   4 9 .  

F i g .   10  i l l u s t r a t e s   f u r t h e r   d e t a i l s   of  t h e  

i m a g e   d i s p l a y   c o n t r o l   d e v i c e   47.   An  image   to  b e  

c o l o r - d i s p l a y e d   on  the  c o l o r   i m a g e   d i s p l a y   o p e r a t i n g   d e v i c e  



49  i s   i n d i c a t e d   by  an  i n d i c a t i o n   s i g n a l   S1  f rom  a n  

image   d i s p l a y   o p e r a t i n g   d e v i c e   50.  The  i n d i c a t i o n  

s i g n a l   S1  i n c l u d e s   i n f o r m a t i o n ,   f o r   e x a m p l e ,   s u c h  

as  w h a t   n u m b e r   t h e   o p e n   page   i s .   The  i n d i c a t i o n  

s i g n a l   S1  i s   p u t   i n t o   a  d e v i c e   60  f o r   s e l e c t i n g  

c o n t e n t s   to   be  p r o c e s s e d .   On  t h e   o t h e r   h a n d ,   s t o r e d  

in  a  r e f e r e n c e   p a t t e r n   t a b l e   61  a r e   t h e   n o r m a l   i m a g e s  

or   i n v e r t e d   i m a g e s   as  v i e w e d   in   t he   fo rm  of  d i r e c t i o n s  

of  i m a g e s   on  p a g e s   to   be  c o l o r - d i s p l a y e d ,   as  d a t a  

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

of   t h e   s e c t i o n s ,   t h e   way  of  f o l d i n g   and  t he   l i k e .  

The  p r o c e s s e d   c o n t e n t   s e l e c t i n g   d e v i c e   60  i s   p r o v i d e d  

to  d e t e r m i n e   t h e   p r o c e s s e d   c o n t e n t s   s u c h   as  w h e t h e r  

or   n o t   t h e   image  on  t h e   page   to   be  c o l o r - d i s p l a y e d   i n  

r e s p o n s e   to   t h e   i n d i c a t i o n   s i g n a l   S1  i s   d i s p l a y e d  

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

as  t h e   image   w i t h   t op   and  b o t t o m   i n v e r t e d   r e f e r r i n g  

to  t h e   p r e s t o r e d   r e f e r e n c e   p a t t e r n   t a b l e   61  and  t o  

p u t   t h e   p r o c e s s e d   c o n t e n t s   i n t o   d a t a   p r o c e s s o r s   62  

and  63  as  p r o c e s s i n g   s i g n a l s   S2  and  S3.  On  t h e   o t h e r  

h a n d ,   p u t   i n t o   t h e   p r o c e s s o r s   6 2  a n d   63  a re   i m a g e  

s i g n a l s   S4  and  S   f o r   two  page   p o r t i o n s   of  t h e   o p e n e d -  

page   to   be  d i s p l a y   in  c o l o r   a f t e r   s a i d   image   s i g n a l s  

have   b e e n   s e l e c t e d   f rom  t h e   memory  4 4 .  

In  t h e   d a t a   p r o c e s s o r   62,  in  e a s e   t h e  

p r o c e s s i n g   s i g n a l   S2  i s   t he   s i g n a l   to  be  i n d i c a t e d  



by  i n v e r t i n g   t h e   t o p   and  b o t t o m   of   t h e   i m a g e ,   t h e  

i m a g e   s i g n a l   S4  i s   p r o c e s s e d   to   be  i n v e r t e d   and  p u t  

i n t o   an  i m a g e   s y n t h e s i z i n g   d e v i c e   64  as  a  s y n t h e s i z i n g  

s i g n a l   S68  On  t h e   o t h e r   h a n d ,   i n   c a s e   t h e   p r o c e s s i n g  

s i g n a l   S2  i s   t h e   s i g n a l   to   be  i n d i c a t e d   as  t h e  

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

t o p   and   b o t t o m   of   t h e   i m a g e ,   t h e   image   s i g n a l   S4  

i s   p u t   i n t o   t h e   i m a g e   s y n t h e s i z i n g   d e v i c e   64  as  t h e  

s y n t h e s i z i n g   s i g n a l   S6  w i t h o u t   i n v e r t i n g   t h e   d i r e c t i o n  

of   t h e   t o p   and  b o t t o m .   The  d a t a   p r o c e s s o r   63  l i k e w i s e  

a p p l i e s   n e c e s s a r y  p r o c e s s i n g   to   t h e   image   s i g n a l   S5  i n  

a c c o r d a n c e   w i t h   t h e   p r o c e s s i n g   s i g n a l   S3  to  i n p u t  

t h e   s y n t h e s i z i n g   s i g n a l   S7  to   t h e   image   s y n t h e s i z i n g  

d e v i c e   6 4 .  

The  d a t a   p r o c e s s o r s   62  and  63  once   s t o r e   t h e  

p u t - i n   i m a g e   s i g n a l s   S4  and   S5  to   e f f e c t   r e q u i r e d  

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

S2  and   S38  P r e f e r a b l y ,   t h e   o b t a i n e d   s y n t h e s i z i n g  

s i g n a l s   S6  and  S7  a r e   o n c e   s t o r e d   and  s u b s e q u e n t l y   p u t  

i n t o   t h e   image   s y n t h e s i z i n g   d e v i c e   64.   In  t h e   c a s e  

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

o u t   i n   r e s p e c t   of   Y,  M,  C  and   B k .  

The  i m a g e   s y n t h e s i z i n g   d e v i c e   64  i s   p r o v i d e d  

to   s y n t h e s i z e   t h e   s y n t h e s i z i n g   s i g n a l s   S6  and  S7  

so  as  t h e y   a r e   s y n t h e s i z e d   to   become   same  s t a t e   a s  

t h a t   o f   t h e   o p e n e d - p a g e ,   as  shown  in  F i g .   4  o r   F i g .   6 .  



T h a t   i s ,   t h e   image   s y n t h e s i z i n g   d e v i d e   64  s y n t h e s i z e s  

t h e   s i g n a l s   in   s u c h   a  way  t h a t   t h e   s c r e e n   of  t h e  

c o l o r   i m a g e   d i s p l a y   d e v i c e   49  i s   d i v i d e d   i n t o   t w o  

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

s y n t h e s i z i n g   s i g n a l s   S6  and  S7  to   d i s p l a y   t h e r e o n   t h e  

image   b a s e d   on  t h e   s y n t h e s i z i n g   s i g n a l   S6  and  t h e  

i m a g e   b a s e d   on  t h e   s y n t h e s i z i n g   s i g n a l   S7  t o g e t h e r .  

The  t h u s   s y n t h e s i z e d   s i g n a l   S8  i s   p u t   i n t o   t h e   p r i n t i n g  

image   c o n t r o l   d e v i c e   48  w h e r e   t he   f o r m e r   i s   a p p r o p r i a t e l y  

p r o c e s s e d   so  as  to   p r o v i d e   a  m o n i t o r   d i s p l a y   a p p r o x i m a t e  

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

on  t h e   c o l o r   image   d i s p l a y   d e v i c e   4 9 .  

As  d e s c r i b e d   a b o v e ,   t he   i m a g e s   on  t h e   p a g e s  

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

d i s p l a y   d e v i c e   as  shown  in   F i g s .   4 (a)   t h r o u g h   4 ( i )   o f  

F i g s .   6 ( a )   t h r o u g h   6 ( i )   to   e a s i l y   check   w h e t h e r   or   n o t  

t he   i m a g e s   o n  t h e  p a g e s   a r r a n g e d   on  t h e   f l o t s   a r e  

a r r a n g e d   in  p r o p e r   o r d e r .   T h a t   i s ,   i f   t h e   i m a g e s  

on  the   p a g e s   a r r a n g e d   on  t h e   f l a t s   a re   a r r a n g e d   i n  

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

.  i m a g e s   d i s p l a y e d   on  t h e   image   d i s p l a y   d e v i c e   a r e  

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

in   F i g .   4  or  F i g .   6  i n   a c c o r d a n c e   w i t h   t he   p r e d e t e r m i n e d  

c o n d i t i o n s   ( n a m e l y ,   r i g h t - o p e n   or  l e f t - o p e n ) .   On  t h e  

o t h e r   h a n d ,   i f   t he   i m a g e s   on  the   p a g e s   a r r a n g e d   o n  

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



a r r a n g e d ,   t h e   o r d e r   and  t h e   c o m b i n a t i o n   of  t h e   i m a g e s  

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

I t   i s   t h e r e f o r e   p o s s i b l e   to   v e r y   e a s i l y   c h e c k   w h e t h e r  

or   n o t   t h e   i m a g e s   on  t h e   p a g e s   a r e   a r r a n g e d   in   p r o p e r  

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

d i s p l a y e d   on  t h e   i m a g e   d i s p l a y   d e v i c e .  

F i g .   11  i l l u s t r a t e s   t h e   r e l a t i o n   b e t w e e n   t h e  

i m a g e s   a r r a n g e d   on  t h e   s h e e t - l i k e   m a t e r i a l   20  and  t h e  

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

t h e   p r e s e n t   i n v e n t i o n .   In  F i g .   l l ( a ) ,   t h e   i m a g e s   P 4  

and  P5  on  p a g e   4  and  on  p a g e   5  show  an  image   of   a  

h e a d   and  an  i m a g e   of   a  t a i l ,   r e s p e c t i v e l y ,   of   a  d o g .  

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

t h e   i m a g e s   on  t h e   o p e n e d - p a g e s   of  p a g e s   4  and  5  a r e  

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

t h e   c o l o r   image   d i s p l a y   d e v i c e .  

H o w e v e r ,   i f   t h e   image   on  P4  or   P5  in   F i g .   1 1 ( a )  

i s   a r r a n g e d   in   e r r o n e o u s   p o s i t i o n   or   t he   t op   and  b o t t o m  

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

i m a g e   to   be  s y n t h e s i z e d   and  d i s p l a y e d   on  t h e   s c r e e n  

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

d i s p l a y e d   as  in  F i g .   1 1 ( b ) ,   and  i t   i s   t h e r e f o r e  

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

i s   e r r o n e o u s .  

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

e x a m p l e ,   i f   t h e   Y - s e p a r a t i o n   p o s i t i v e   f l a t s   a n d  



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

to   t h e   i m a g e   of   P5  in   F i g .   1 1 ( a ) ,   t h e   c o l o r   i m a g e  

to   be  s y n t h e s i z e d   and  d i s p l a y e d   in   F i g .   l l ( b )   b e c o m e s  

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

I t   i s   t h e r e f o r e   p o s s i b l e   to   m o m e n t a r i l y   j u d g e   t h a t   t h e  

i m a g e   i s   m i s p l a c e d .  

M o r e o v e r ,   in   c a s e   of   c o l o r   p r i n t i n g ,   f o r  

e x a m p l e ,   w h e r e   t he   image   of   P4  and  t h e   i m a g e   of   P5  i n  

F i g .   l l ( a )   a r e   t h e   ones   w h i c h   a r e   made  by  s e p a r a t e  

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

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

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

d e n s i t y   a t   a  c o n n e c t e d   p o r t i o n   b e t w e e n   P4  and  P5  c a n  

be  m o m e n t a r i l y   e f f e c t e d   by  s y n t h e s i z i n g   and  d i s p l a y i n g  

t h e   s y n t h e s i z e d   image   on  t h e   c o l o r   image   d i s p l a y  

d e v i c e   as  shown  in   F i g .   1 1 ( b ) .  

W h i l e   t h e   p r e s e n t   i n v e n t i o n   has   b e e n   p r i n c i p a l l y  

d e s c r i b e d   of  t h e   s e c t i o n   c o n s i s t i n g   of  16  p a g e s ,   i t  

w i l l   be  n o t e d   t h a t   the   p r e s e n t   i n v e n t i o n   can  be  a l s o  

a p p l i e d   to  a  s e c t i o n   c o n s i s t i n g   of   32  p a g e s   or   o t h e r  

n u m b e r   of   p a g e s .   As  to  a  way  of   f o l d i n g   v a r i o u s   w a y s  

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

be  c o n s i d e r e d .   I t   i s   of  c o u r s e   t h a t   t h e   p r e s e n t  

i n v e n t i o n   may  a l s o   be  a p p l i e d   to   t he   r e s p e c t i v e  

ways  of   f o l d i n g .  

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 ,   i t   i s  



p o s s i b l e   t o   e a s i l y   and  a s s u r e d l y   c h e c k   w h e t h e r   o r  

n o t   t h e   i m a g e s   on  t h e   p a g e s   a r e   p r o p e r l y   a r r a n g e d   a n d  

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

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

of   p a g e s   can   be  p r e v e n t e d .  

In  a d d i t i o n ,   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 ,   w h i l e   t h e   a p p a r a t u s   t h e r e o f   can  be  a l s o  

a p p l i e d   e v e n   i n   t h e   s t a g e   w h e r e i n   an  image   i s   f o r m e d  

on  a  p r i n t i n g   p l a t e   as  in   t h e   PS  p l a t e   u s e d   in  t h e  

o f f s e t   p r i n t i n g   s y s t e m ,   i t   i s   more   e f f e c t i v e   t o  

a p p l y   i t   i n   t h e   s t a t e   o f   t h e   f l a t .  

S w i t c h a b l e   a d d i t i o n   o f   a n o t h e r   f u n c t i o n ,   f o r  

e x a m p l e ,   a  f u n c t i o n   o f   n o t   to  d i s p l a y   of   t he   image   b y  

u n i t   of   two  p a g e s   b u t   to   d i s p l a y   o f   t h e   image  by  u n i t  

of  one  p a g e   on  t h e   c o l o r   i m a g e   d i s p l a y   d e v i c e ,  

to   t h e   a p p a r a t u s   of  t h e   p r e s e n t   i n v e n t i o n   or   t h e  

a r r a n g e m e n t   to   make  t h e   m a g n i f i c a t i o n   of  t h e   i m a g e  

d i s p l a y e d   v a r i a b l e   can  be  s u i t a b l y   a c h i e v e d   by  t h o s e  

s k i l l e d   i n   t h e   a r t ,   i f   n e c e s s a r y .  

In  the  a p p a r a t u s   of   t h e   p r e s e n t   i n v e n t i o n ,  

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

p a g e   p o r t i o n s   a r r a n g e d   on  a  f i l m   of   l a r g e   s i z e ,   f o u r  

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

and  t h e r e f o r e ,   t h e   a p p a r a t u s   of   t h e   i n v e n t i o n   can  b e  

made  to   be  much  s m a l l e r   i n   s i z e   t h a n   t he   w e l l   k n o w n  

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



s i m u l t a n e o u s l y .  

I t   w i l l   be  n o t e d   t h a t   in  c a s e   of   t h e ' c h e c k i n g  

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

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

i m a g e   d i s p l a y   d e v i c e   49  of   F i g .   9  can  be  r e p l a c e d  

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

t h e   p r i n t i n g   image   c o n t r o l   d e v i c e   48  and  t h e   p r i n t i n g  

i m a g e   o p e r a t i n g   d e v i c e   51  can  be  o m i t t e d .  



1.  A  m e t h o d   of   c h e c k i n g   an  a r r a n g e m e n t   of  p r i n t i n g  

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

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

t h e   i m a g e   on  e a c h   p a g e   i s   a r r a n g e d   in   a  p r e d e t e r m i n e d  

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

s e c t i o n   a r r a n g e d   on  a  s h e e t - l i k e   b a s e   m a t e r i a l   a r e  

p h o t o g r a p h e d   by  a  p h o l o g r a p h i c   d e v i c e   a t   e v e r y   p a g e  

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

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

i m a g e   s i g n a l s   of   e a c h   p a g e   a r e   d i s p l a y e d   on  a  d i s p l a y  

d e v i c e   in  the  p r e d e t e r m i n e d   o r d e r   of   p a g e   and  by  a  

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

o u t   to   s ee   i f   t h e   d i s p l a y e d   i m a g e s   a r e   in   t he   p r o p e r  

p o s i t i o n   and   in   t h e   p r o p e r   o r d e r   o f   p a g e .  

2.  A  m e t h o d   of  c h e c k i n g   an  a r r a n g e m e n t   of  p r i n t i n g  

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

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

t h e   i m a g e   on  e a c h   p a g e   i s   a r r a n g e d   in   a  p r e d e t e r m i n e d  

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

s e c t i o n   a r r a n g e d   by  u n i t   of   c o l o r   on  a  s h e e t - l i k e  

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

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

s i g n a l s   t h e r e o f   i n t o   a  memory ,   t h e   i m a g e s   of  t he   t h u s  



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

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

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

o u t   to  s ee   i f   t h e   d i s p l a y e d   i m a g e s   a r e   in   t he   p r o p e r  

p o s i t i o n   and   i n   t h e   p r o p e r   o r d e r   of  p a g e .  

3.  An  a p p a r a t u s   of  c h e c k i n g   an  a r r a n g e m e n t   o f  

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

d e v i c e   w h i c h   can   p h o t o g r a p h   a t   one  t i m e   a t   l e a s t   o n e  

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

a r r a n g e d   on  a  s h e e t - l i k e   b a s e   m a t e r i a l ;   a  p h o t o g r a p h i c  

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

d e v i c e   in   X  and  Y  d i r e c t i o n s ;   a  memory  f o r   s t o r i n g  

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

d e v i c e   by  u n i t   of  a  s e c t i o n   a t   e v e r y   p a g e ;   an  i m a g e  

d i s p l a y   d e v i c e ;   and  an  image   d i s p l a y   c o n t r o l   d e v i c e  

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

in  s a i d   memory  by  a  p r e d e t e r m i n e d   c o m b i n a t i o n ,   and  i n  

w h i c h   an  i m a g e   n e c e s s a r y   to  i n v e r t .  t h e   top   and  b o t t o m  

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

s i g n a l s  i n t o   s a i d   image   d i s p l a y   d e v i c e ,   and  s a i d   c o m b i n e d  

image   i s  d i s p l a y e d   on  s a i d   image   d i s p l a y   d e v i c e .  

4.  An  a p p a r a t u s   of  checking  an  a r r a n g e m e n t   o f  

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

d e v i c e   w h i c h   can  p h o t o g r a p h   at   one  t i m e   at   l e a s t   one  p a g e  



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

a r r a n g e d   by  u n i t   of   c o l o r   on  a  s h e e t - l i k e   b a s e  m a t e r i a l ;  

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

s a i d   p h o t o g r a p h i c   d e v i c e   i n   X  and  Y  d i r e c t i o n s ;   a  

memory   f o r   s t o r i n g   i m a g e   s i g n a l s   p h o t o g r a p h e d   by  s a i d  

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

a t   e v e r y   p a g e ;   a  c o l o r   i m a g e   d i s p l a y   d e v i c e ;   and  a n  

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

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

by  a  p r e d e t e r m i n e d   c o m b i n a t i o n   and  in   w h i c h   an  i m a g e  

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

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

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

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

c o l o r   on  s a i d   c o l o r   i m a g e   d i s p l a y   d e v i c e   by  s u c c e s s i v e l y  

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

d i s p l a y   d e v i c e .  
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