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(54)  Display  control  method  and  apparatus. 

(s7)  Disclosed  are  a  method  and  apparatus  for  controlling  a 
picture  displayed  on  the  screen  of  a  CRT.  The  method 
includes  discriminating  whether  an  operation  involving  the 
displayed  picture  has  been  performed  by  an  operator  within 
a  set  time  limit  through  use  of  an  input  unit  (102,  103),  and 
erasing  the  picture  displayed  on  the  CRT  screen  when  it  is 
discriminated  that  the  operation  has  not  been  performed 
within  the  set  time  limit,  thereby  preventing  the  picture  from 
being  displayed  for  a  long  period  of  time. 
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T h i s   i n v e n t i o n   r e l a t e s   to   a  d i s p l a y   c o n t r o l  

m e t h o d   a n d  
use   i n  

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

c a t h o d e - r a y   t u b e .  

The  s c r e e n   of  a  c a t h o d e - r a y   t u b e   (CRT)  c o m p r i s e s   a  

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

upon  i m p a c t   w i t h   an  e l e c t r o n   beam,   e m i t s   l i g h t   a t   t h e  

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

d i s p l a y e d   on  t h e   CRT  s c r e e n   i s   b r o k e n   down  i n t o   a  

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

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

i n f o r m a t i o n   in  a  s i n g l e - s c r e e n   memory ,   and  r a s t e r  

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

s t o r e d   in  t h e   s i n g l e - s c r e e n   memory ,   t h e r e b y   p r o d u c i n g  

t h e   d e s i r e d   p i c t u r e   on  t h e   CRT  s c r e e n .  

When  t h e   same  a r e a   of  t h e   CRT  s c r e e n   c o n t i n u e s   t o  

p r e s e n t   a  d i s p l a y   f o r   an  e x t e n d e d   p e r i o d   of  t i m e ,   i o n  

b u r n i n g   r e s u l t s   owing   to  p r o l o n g e d   i m p a c t   of  i o n s .  

T h i s   can  c a u s e   t h e   d i s p l a y e d   p i c t u r e   to   f l i c k e r   and  h a s  

g r e a t   i n f l u e n c e   upon  t h e   l i f e   of  t h e   CRT. 

In  s y s t e m s   w h i c h   r e l y   upon   CRT  t e r m i n a l s ,   t h e  

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

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

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

to  be  d i s p l a y e d   even   i f   t h e   o p e r a t o r   d o e s   n o t   p e r f o r m  



any  d i s p l a y - o r i e n t e d   o p e r a t i o n   u s i n g   a  k e y b o a r d ,   l i g h t  

pen   or   o t h e r   d e v i c e .   T h e r e   a r e   o f t e n   i n s t a n c e s   w h e r e   a  

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

f o r   l o n g   p e r i o d s   of   t i m e ,   as  when  t he   o p e r a t o r   i s   a b s e n t  

f rom  h i s   s e a t   or  i s   e n g a g e d   in  work   w h i c h   does   n o t  

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

A c c o r d i n g   to   one  a s p e c t   of  t h e   i n v e n t i o n   t h e r e  

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

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

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

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

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

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

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

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

o p e r a t i o n   has   no t   b e e n   p e r f o r m e d   w i t h i n   t h e   s e t   t i m e  

l i m i t .  

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

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

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

s t e p s   o f :  

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

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

a n d  

(b)   e r a s i n g   a  p i c t u r e   d i s p l a y e d   on  t h e   CRT 

s c r e e n   when  i t   i s   d i s c r i m i n a t e d   in  s t e p   (a )   t h a t   a  

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

t h e   s e t   t i m e   l i m i t .  



An  e m b o d i m e n t   of  t h e   i n v e n t i o n   may  e x t e n d   t h e  

l i f e   of  a  CRT  by  p r e v e n t i n g   i on   b u r n i n g   of  t h e  

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

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

u n u s e d   in   e x c e s s   of  a  p r e d e t e r m i n e d   p e r i o d   of  t i m e .  

A c c o r d i n g l y ,   an  e m b o d i m e n t   of  t h e  p r e s e n t  

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

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

when  no  o p e r a t i o n   e m p l o y i n g   t h e   d i s p l a y e d   p i c t u r e   i s  

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

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

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

of  t h e   s c r e e n   may  be  a v o i d e d ,   w h e r e b y   t h e   l i f e   o f  

t h e   CRT  i s   p r o l o n g e d .  

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  

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



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

has   b e e n   p e r f o r m e d   by  an  o p e r a t o r   w i t h i n   a  s e t   t i m e  

l i m i t   t h r o u g h   u se   of  an  i n p u t   u n i t ,   and  e r a s i n g   t h e  

p i c t u r e   d i s p l a y e d   on  t h e   CRT  s c r e e n   when  i t   i s  

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

w i t h i n   t h e   s e t   t i m e   l i m i t ,   t h e r e b y   p r e v e n t i n g   t h e  

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

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

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

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

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

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

when  t h e   s e t   t i m e   l i m i t   i s   e x c e e d e d ,   and  means   f o r  

e r a s i n g   t h e   p i c t u r e   f rom  t h e   CRT  in  r e s p o n s e   to   t h e  

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

F e a t u r e s   and  a d v a n t a g e s   o f / t h e   p r e s e n t  

i n v e n t i o n   w i l l   be  a p p a r e n t   f rom  t h e   f o l l o w i n g  

d e s c r i p t i o n   t a k e n   in   c o n j u n c t i o n   w i t h   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 :  

F i g .   1  i s   a  b l o c k   d i a g r a m   i l l u s t r a t i n g   a n  

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

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

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

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

R e f e r r i n g   f i r s t   to   F i g .   1,  n u m e r a l   101  d e n o t e s   a  



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

p r o c e s s o r ,   a  p r o g r a m   memory  s t o r i n g   a  c o n t r o l   p r o g r a m  

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

The  d i s p l a y   c o n t r o l l e r   101  i s   c o n n e c t e d   to   i n p u t   u n i t s  

s u c h   as  a  k e y b o a r d   102  and  l i g h t   pen  103 ,   and  to   a  

b a s i c   p i c t u r e   memory  104  f o r   s t o r i n g   one  or  more  b a s i c  

p i c t u r e s .   The  p a r t i c u l a r   b a s i c   p i c t u r e   t h a t   i s   to   b e  

d i s p l a y e d   i s   d e c i d e d   by  o p e r a t i n g   t h e   k e y b o a r d   1 0 2 .  

S t o r e d   in  t h e   memory  104 ,   t o g e t h e r   w i t h   e a c h   b a s i c  

p i c t u r e ,   i s   a  f l a g   w h i c h   i n d i c a t e s   w h e t h e r   or  no t   t h e  

d i s p l a y e d   p i c t u r e   i s   to   be  e r a s e d   upon  p a s s a g e   of  a  s e t  

p e r i o d   of  t i m e ,   as  w e l l   as  s a i d   s e t   p e r i o d   of  t i m e ,  

d e n o t e d   by  Ts.  I f   t h e   f l a g   b i t   i s   l o g i c a l   " 1 " ,   t h e  

d i s p l a y e d   p i c t u r e   w i l l   be  e r a s e d   f rom  t h e   CRT  s c r e e n  

when  t h e   o p e r a t o r   f a i l s   to   o p e r a t e   t h e   k e y b o a r d   102  o r  

l i g h t   pen  103  w i t h i n   t h e   s e t   t i m e   p e r i o d   Ts.   A l s o  

c o n n e c t e d   to   t h e   d i s p l a y   c o n t r o l l e r   101  i s   a  c h a r a c t e r  

g e n e r a t o r  1 0 5   w h i c h   s t o r e s ,   in  t h e   f o rm  of  n  x  m  d o t s ,  

J a p a n e s e   k a n a ,   a l p h a n u m e r i c   c h a r a c t e r s   and  v a r i o u s  

s y m b o l s .   A  v e c t o r   g e n e r a t o r   106  r e c e i v e s   an  i n p u t   f r o m  

t h e   d i s p l a y   c o n t r o l l e r   101  and  d e l i v e r s   i t s   o u t p u t   to   a  

s i n g l e - s c r e e n   memory  107  in  w h i c h   a  p i c t u r e   to   b e  

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

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

memory  i s   a p p l i e d   to   a  CRT  1 0 8 .  

When  a  key  on  t h e   k e y b o a r d   102  i s   p r e s s e d  

f o l l o w i n g   t h e   i n t r o d u c t i o n   of  power   to   t h e   s y s t e m ,   a  

p r e s c r i b e d   b a s i c   p i c t u r e   f rom  t h e   b a s i c   p i c t u r e   m e m o r y  



104  is   s t o r e d   in  t h e   s i n g l e   s c r e e n   memory  107 ,   on  t h e  

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

t h e   b a s i c   p i c t u r e   on  t h e   CRT  108.   S u b s e q u e n t   o p e r a t i o n  

of  t h e   k e y b o a r d   102  or  l i g h t   pen  103  c a u s e s   t h e   d i s p l a y  

c o n t r o l l e r   101 ,   w h i c h   o p e r a t e s   u n d e r   t h e   c o n t r o l   of  t h e  

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

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

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

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

g e n e r a t o r   105  or  g r a p h i c s   made  up  of  s t r a i g h t   l i n e s   a n d  

a r c s ,   t h e s e   b e i n g   p r o d u c e d   by  t h e   v e c t o r   g e n e r a t o r   1 0 6 .  

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

memory  1 0 7 ,   and   d i s p l a y e d   on  t h e   CRT  1 0 8 ,   s u p e r i m p o s e d  

on  or  i n d e p e n d e n t l y   of  t h e   b a s i c   p i c t u r e .   T h e  

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

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

The  f o r e g o i n g   i s   a  d e s c r i p t i o n   of  a  common  s y s t e m  

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

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

p r o v i d e d   a  d i s c r i m i n a t i n g   u n i t   109  w h i c h   c o m p r i s e s   a  

t i m e   l i m i t   s e t t e r   109a   t h e   i n p u t   to   w h i c h   i s   t h e  

p r e d e t e r m i n e d   t i m e   p e r i o d   Ts  f rom  t h e   d i s p l a y  

c o n t r o l l e r   1 0 1 ,   a  c l o c k   p u l s e   g e n e r a t o r   109b   g e n e r a t i n g  

c l o c k   p u l s e s   CLP,  a  c l o c k i n g   c i r c u i t   109c   f o r   c l o c k i n g  

t h e   p u l s e s   CLP,  a  c o m p a r a t o r   109d   w h i c h   r e c e i v e s  

o u t p u t s   f r o m   t h e   t i m e   l i m i t   s e t t e r   109a   and  c l o c k i n g  

c i r c u i t   1 0 9 c   f o r   c h e c k i n g   w h e t h e r   t h e   t i m e   p e r i o d   T s  

s e t   in  t h e   t i m e   l i m i t   s e t t e r   109a  has   e x p i r e d   w i t h o u t  



t h e   e x e c u t i o n   of  any  i n p u t   o p e r a t i o n   i n v o l v i n g   a  

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

TOS  i n d i c a t i v e   of  t h e   r e s u l t s   of  t h e   c h e c k ,   a  g a t e   1 0 9 e  

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

f l i p - f l o p   1 0 9 f   one  of  whose   i n p u t s   i s   t h e   o u t p u t   of  t h e  

g a t e   109e   and  w h o s e   o u t p u t   i s   c o n n e c t e d   to  t h e   CRT  1 0 8 ,  

and  an  OR  g a t e   109g   whose   two  i n p u t s   a r e   s i g n a l s   O P S ,  

E P S ,   d e s c r i b e d   b e l o w ,   t h e   o u t p u t   of  t h e   OR  g a t e   1 0 9 g  

b e i n g   c o n n e c t e d   to   t h e   c l o c k i n g   c i r c u i t   1 0 9 c .   The  t i m e  

l i m i t   s e t t e r   109a   i n c l u d e s   s e t t i n g   means   such   as  a  d i a l  

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

l i m i t .  

In  r e s p o n s e   to  o p e r a t i o n   of  t h e   k e y b o a r d   102,   t h e  

d i s p l a y   c o n t r o l l e r   101  r e a d s   in  a  b a s i c   p i c t u r e   f r o m  

t h e   b a s i c   p i c t u r e   memory  104  and  d i s c r i m i n a t e s   w h e t h e r  

t h e   f l a g   b i t   a s s o c i a t e d   w i t h   t h e   p i c t u r e   i s   l o g i c a l   " 1 "  

or  l o g i c a l   " 0 " .   I f   t h e   f l a g   b i t   i s   a  " 1 " ,   t h e n   t h e  

c o n t r o l   u n i t   101  i n s e r t s   t h e   p e r i o d   of  t i m e   Ts  i n t o   t h e  

t i m e   l i m i t   s e t t e r   109b  and  d e l i v e r s   an  e r a s e   p e r m i s s i o n  

s i g n a l   EPS  to  t h e   c l o c k i n g   c i r c u i t   1 0 9 c ,   v i a   t h e   OR 

g a t e   1 0 9 g ,   and  to  t h e   g a t e   109e   to   e n a b l e   t h e   g a t e .  

The  c l o c k i n g   c i r c u i t   1 0 9 c ,   c o n s t i t u t e d   by  a  c o u n t e r ,  

has   i t s   c o n t e n t s   c l e a r e d   by  t h e   s i g n a l   EPS  and  t h e n  

b e g i n s   c o u n t i n g   t h e   c l o c k   p u l s e s   CLP  a r r i v i n g   f rom  t h e  

c l o c k   p u l s e   g e n e r a t o r   1 0 9 b .   T h e r e a f t e r ,   in  r e s p o n s e   t o  

s u b s e q u e n t   o p e r a t i o n   of  t h e   k e y b o a r d   102  or  l i g h t   p e n  

103 ,   t h e   d i s p l a y   c o n t r o l l e r   101  i s s u e s   an  o p e r a t i o n  

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



of  t h e   f l i p - f l o p   1 0 9 f ,   and  w h i c h   i s   d e l i v e r e d   t h r o u g h  

t h e   OR  g a t e   109g   to   t h e   c l e a r   t e r m i n a l   of  t h e   c l o c k i n g  

c i r c u i t   1 0 9 c ,   t h e r e b y   c l e a r i n g   i t s   c o n t e n t s .   As  a  

r e s u l t ,   t h e   c l o c k i n g   c i r c u i t   109c   is   r e s t o r e d   to   a  

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

t i m e   by  c o u n t i n g   t h e   c l o c k   p u l s e s   CLP.  

When  t h e   o p e r a t i o n   s i g n a l   OPS  i s   no t   g e n e r a t e d  

w i t h i n   t h e   t i m e   l i m i t   Ts  s e t   in  t h e   t i m e   l i m i t   s e t t e r  

1 0 9 a ,   t h e   c o m p a r a t o r   109d   d e l i v e r s   t h e   s i g n a l   TOS,  

n a m e l y   a  " t i m e   o v e r "   s i g n a l .   The  s i g n a l   TOS  i s  

d i r e c t e d   t h r o u g h   t h e   g a t e   109e   and  a p p l i e d   to   t h e  

f l i p - f l i p   1 0 9 f ,   w h i c h   r e s p o n d s   by  c h a n g i n g   s t a t e .   As  a  

r e s u l t   t h e   o u t p u t   f r o m   t h e   f l i p - f l o p   1 0 9 f ,   t h e   c a t h o d e  

or   f i r s t   g r i d   of  t h e   CRT  108  i s   b i a s e d   to  s u c h   a n  

e x t e n t   t h a t   t h e   c a t h o d e   can   no  l o n g e r   g e n e r a t e   a n  

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

t h e   s c r e e n   of  t h e   CRT  108 .   An  a l t e r n a t i v e   a r r a n g e m e n t  

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

s i n g l e - s c r e e n   memory  107  a r e   c l e a r e d   in  r e s p o n s e   t o  

g e n e r a t i o n   of  t h e   s i g n a l   TOS.  

Assume   now  t h a t   t h e   o p e r a t o r   m a n i p u l a t e s   t h e  

k e y b o a r d   102  a f t e r   e r a s u r e   of  t h e   p i c t u r e   f rom  t h e   CRT 

108 ,   t h e r e b y   s e n d i n g   t h e   d i s p l a y   c o n t r o l l e r   101  a  

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

d i s p l a y   c o n t r o l l e r   101  r e s p o n d s   by  p r o d u c i n g   t h e   s i g n a l  

OPS,  w h i c h   r e s e t s   t h e   f l i p - f l o p   1 0 9 f   and  t h e   c l o c k i n g  

c i r c u i t   1 0 9 c .   When  t h e   f l i p - f l o p   1 0 9 f   i s   r e s e t ,   t h e  

c a t h o d e   or  f i r s t   g r i d   of  t h e   CRT  108  i s  r e s t o r e d   to  t h e  



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

f l i p - f l o p   1 0 9 f ,   a l l o w i n g   t h e   c o n t e n t s   of  t h e  

s i n g l e - s c r e e n   memory  107  to   be  d i s p l a y e d   on  t h e   CRT 

s c r e e n .   At  t h e   same  t i m e ,   t h e   c l o c k i n g   c i r c u i t   1 0 9 c  

r e s u m e s   c o u n t i n g   t h e   c l o c k   p u l s e s   CLP  f r o m   z e r o   t o  

m e a s u r e   e l a p s e d   t i m e .  

I t   s h o u l d   be  n o t e d   t h a t   t h e   k e y b o a r d   102  can  b e  

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

p r e s s e d ,   r e s e t s   t h e   c l o c k i n g   c i r c u i t   109c   and  f l i p - f l o p  

1 0 9 f .  

R e f e r e n c e   w i l l   now  be  had  to  t h e   f l o w c h a r t   of  F i g .  

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

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

b i t .   When  F  i s   l o g i c a l   " 1 " ,   t h e   d i s p l a y   i s   e r a s e d   f r o m  

t h e   CRT  upon   e x p i r a t i o n   of  t h e   s e t   t i m e   l i m i t .   T h e  

c h a r a c t e r   C  in  t h e   f l o w c h a r t   r e p r e s e n t s   t h e   c o u n t e r  

c o n s t i t u t i n g   t h e   c l o c k i n g   c i r c u i t   109c   f o r   c o u n t i n g   t h e  

c l o c k   p u l s e s   CLP.  F u r t h e r ,   Ts  r e p r e s e n t s   t h e   s e t   t i m e  

l i m i t ,   n a m e l y   a  s y s t e m   p a r a m e t e r   w h i c h   i s   s e t   by  t h e  

o p e r a t o r .   When  t h e   f l a g   b i t   F  i s   f o u n d   to   be  " 1 " ,   t h e  

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

f rom  w h i c h   i t   r e s u m e s   c o u n t i n g   t h e   c l o c k   p u l s e s   C L P .  

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

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

e r a s e d   f r o m   t h e   CRT  s c r e e n .   I f   t h e   o p e r a t o r   t h e n  

c a u s e s   a  p i c t u r e   to   be  r e - d i s p l a y e d ,   p r o c e s s i n g   w i l l  

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

i n i t i a l   s t a t e   ( z e r o ) ,   w h i c h   w i l l   be  f o l l o w e d   b y  



r e p e t i t i o n   of  t h e   s t e p s   j u s t   d e s c r i b e d .  

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 s  

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

e r a s e d   f rom  t h e   CRT  108  when  t h e   o p e r a t o r   d o e s   n o t  

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

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

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

i o n   b u r n i n g   a n d ,   h e n c e ,   p r o l o n g i n g   t h e   l i f e   of  t h e   CRT. 

A  p i c t u r e ,   o n c e   e r a s e d ,   can  be  r e c a l l e d   to   t h e   CRT 

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

As  many  a p p a r e n t l y   w i d e l y   d i f f e r e n t   e m b o d i m e n t s  

of  t h e   p r e s e n t   i n v e n t i o n   can  be  made  w i t h o u t   d e p a r t i n g  

f r o m   t h e   s p i r i t   and   s c o p e   t h e r e o f ,   i t   i s   to   b e  

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

s p e c i f i c   e m b o d i m e n t s   t h e r e o f   e x c e p t   as  d e f i n e d   in  t h e  

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



1.  An  a p p a r a t u s   f o r   use   in  c o n t r o l l i n g   a  p i c t u r e  

d i s p l a y e d   on  a  CRT  s c r e e n ,   c o m p r i s i n g   d i s c r i m i n a t i n g  

means   f o r  

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

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

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

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

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

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

l i m i t .  

2.  The  a p p a r a t u s   a c c o r d i n g   to   c l a i m   1,  w h e r e i n  

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

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

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

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

e r a s i n g   m e a n s ,   when  t h e   s e t   t i m e   l i m i t   i s   e x c e e d e d .  
d i s c r i m i n a t i n g   mean  c o m p r i s e s :  

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

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

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

c l o c k i n g   m e a n s ,   as  t he   t i m e   m e a s u r i n g   m e a n s ,   f o r  

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

s i g n a l   i n d i c a t i v e   of  e l a p s e d   t i m e ,   s a i d   c l o c k i n g   m e a n s  

b e i n g   a r r a n g e d   to   be  r e s e t   to   z e r o   when  a  d i s p l a y -  

o r i e n t e d   o p e r a t i o n   h a s   b e e n   p e r f o r m e d ;  

c o m p a r i s o n   m e a n s ,   as  s a i d   means   f o r   c o m p a r i n g ,  

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



f r o m   s a i d   t i m e   l i m i t   s e t t i n g   means   and  f r o m   s a i d  

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

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

e x c e e d s   t h e   t i m e   l i m i t ,   t h e  
b e i n g  

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

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

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

s c r e e n .  

4.  The  a p p a r a t u s   a c c o r d i n g   to   c l a i m   3,  w h e r e i n   s a i d  

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

a  g a t e   w h i c h ,   when  e n a b l e d ,  

p r o d u c e s   an  o u t p u t   s i g n a l   in  r e s p o n s e   t o  

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

c o m p a r i s o n   m e a n s ,   a n d  

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

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

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

d i s p l a y e d   on  t h e   CRT  s c r e e n .  
any  p r e c e d i n g  

5.  The  a p p a r a t u s   a c c o r d i n g  t o /   c l a i m  ,   w h e r e i n   t h e  

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

s e t   t i m e   l i m i t .  

6.  The  a p p a r a t u s   a c c o r d i n g   to   any  p r e c e d i n g   c l a i m ,  

and   c o m p r i s i n g   an  i n p u t   u n i t   f o r   i n f l u e n c i n g   p i c t u r e  

d i s p l a y   on  t h e   CRT  s c r e e n ,   by  means   of  w h i c h   i n p u t   u n i t  

s a i d   d i s p l a y - o r i e n t e d   o p e r a t i o n   can  be  p e r f o r m e d .  

7.  The  a p p a r a t u s   a c c o r d i n g   to   c l a i m   6,  w h e r e i n  

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



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

d i s p l a y i n g   a  p i c t u r e   on  t h e   CRT  s c r e e n .  

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

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

t h e   d i s p l a y   c o n t r o l l e r .   ' 

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

on  a  CRT  s c r e e n ,   c o m p r i s i n g   t h e   s t e p s   o f :  

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

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

a n d  

(b )   e r a s i n g   a  p i c t u r e   d i s p l a y e d   on  t h e   CRT 

s c r e e n   when  i t   i s   d i s c r i m i n a t e d   in  s t e p   ( a )   t h a t   a  

d i s p l a y - o r i e n t e d   o p e r a t i o n   has   no t   b e e n   p e r f o r m e d  

w i t h i n   t h e   s e t   t i m e   l i m i t .  
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