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(§)  Device  for  displaying  alphanumeric  and  graphics  characters. 

@  The  invention  relates  to  a  computer  having  an  all  points 
addressable  display  terminal  (44)  and  a  cursor  positioning 
device  (52).  It  comprises  means  for  storing  one  or  several 
tables  of  selectable  characters,  means  for  selecting  a  cur- 
sor  character  from  said  table,  said  character  being  movable 
by  said  cursor  positioning  device  on  the  display,  and  means 
for  fixing  the  selected  character  at  a  desired  point  on  the 
display.  The  cursor  characters  may  be  alphanumeric 
characters,  graphics  characters,  alphanumeric  character 
strings  or  even  blank  characters. 



The  p r e s e n t   i n v e n t i o n   g e n e r a l l y   r e l a t e s   to   C o m p u t e r   A s s i s t e d  

D e s i g n   (CAD)  s y s t e m s ,   and  more  p a r t i c u l a r l y   to   an  i n e x p e n s i v e  

and  e a s y   to   u s e   CAD  a p p l i c a t i o n   f o r   p e r s o n a l   c o m p u t e r s .  

C o m p u t e r   A s s i s t e d   D e s i g n   (CAD)  and   C o m p u t e r   A s s i s t e d  

M a n u f a c t u r i n g   (CAM)  s y s t e m s   h a v e   b e e n   u s e d   f o r   some  t i m e   i n  

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

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

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

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

r e m o v a b l e   d i s k   p a c k   u n i t s ,   h i g h   r e s o l u t i o n   A l l   P o i n t s  

A d d r e s s a b l e   (APA)  C a t h o d e   Ray  Tube  (CRT)  d i s p l a y s ,   a  l a r g e  

Random  A c c e s s   Memory  (RAM)  of  s u f f i c i e n t   c a p a c i t y   to   s t o r e   t h e  

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

r e s o l u t i o n   d i s p l a y s ,   and  I n p u t / O u t p u t   ( 1 / 0 )   d e v i c e s   s u c h  a s  

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

v e r y   e x p e n s i v e ,   b u t   t h e i r   c o s t   c o u l d   be  j u s t i f i e d   b e c a u s e   o f  

t h e   l a r g e   sums  of   money  i n v e s t e d   in  t h e   d e s i g n   and  m a n u f a c t u r e  

of  an  a i r c r a f t   or   a  new  a u t o m o b i l e   m o d e l .   The  p r i c e   of   CAD 

s y s t e m s   has   come  down  s i g n i f i c a n t l y   o v e r   t h e   p a s t   d e c a d e   d u e  

to   e c o n o m i e s   of   c o m p u t e r   and  memory  s y s t e m   m a n u f a c t u r e ,   a n d  

b e c a u s e   of   t h a t ,   CAD  s y s t e m s   a r e   b e i n g   a p p l i e d   to   many  n e w  

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

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

CAD  s y s t e m s   a r e   s t i l l   q u i t e   e x p e n s i v e ,   and  t h e i r   u s e   i s  

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

At  t h e   o t h e r   end  of  t h e   s p e c t r u m   a r e   t h e   s o - c a l l e d   p e r s o n a l  

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

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

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

(ROM)  e n c o d e d   w i t h .  t h e   B a s i c   I n p u t / O u t p u t   S y s t e m   (BIOS)  f o r  

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

n u m b e r   of   a d a p t e r s   f o r   i n t e r f a c i n g   w i t h   v a r i o u s   I /O   d e v i c e s .  

T h e s e   I /O   d e v i c e s   may  i n c l u d e   a  k e y b o a r d ,   a  med ium  or   h i g h  



r e s o l u t i o n   CRT  d i s p l a y ,   one  or  more   f l o p p y   d i s k   d r i v e s ,   and  a  

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

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

c a p a b l e   of  some  f a i r l y   s o p h i s t i c a t e d   a p p l i c a t i o n s .   They  a r e  

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

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

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

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

t a k e   t h e   i n p u t   or  c a l c u l a t e d   n u m e r i c a l   d a t a   and  p r o d u c e   l i n e  

g r a p h s ,   b a r   c h a r t s   and  p i e   c h a r t s  w h i c h   a r e   much  e a s i e r   t o  

i n t e r p r e t   t h a n   t h e   raw  n u m e r i c a l   d a t a .   P r i n t s   of  t h e s e  

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

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

c a p a b i l i t y   or  to   an  i n e x p e n s i v e   pen  p l o t t e r .   The  l a t t e r   d e v i c e  

i s   a l s o   c a p a b l e   of  g e n e r a t i n g   t r a n s p a r e n c i e s   f o r   u se   i n  

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

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

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

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

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

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

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

a d v e r t i s i n g   l a y o u t s   and  t h e   l i k e .  

I t   i s   t h e r e f o r e   an  o b j e c t   of   t h e   i n v e n t i o n   to   p r o v i d e   a n  

i n e x p e n s i v e   C o m p u t e r   A s s i s t e d   D e s i g n   (CAD)  a p p l i c a t i o n   f o r  

p e r s o n a l   c o m p u t e r s .  

I t  i s   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   to   p r o v i d e   a  CAD  s y s t e m  
f o r   p e r s o n a l   c o m p u t e r s   w h i c h   i s   e a s y   to   u s e   and  f a c i l i t a t e s  

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

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

I t   i s   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   to   p r o v i d e   a  u s e r  

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

o p e r a t e d   by  an  i n e x p e n s i v e   j o y   s t i c k   or   s i m i l a r   d e v i c e   a n d  

s u p p o r t s   a  d o t   m a t r i x   p r i n t e r   or   i n e x p e n s i v e   p l o t t e r .  



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

c u r s o r   s y m b o l   a  g r a p h i c s   c h a r a c t e r   or   an  A/N  s t r i n g   w h i c h   m a y  
be  moved  a b o u t   t h e   d i s p l a y   s c r e e n   by  means   of  a  j o y s t i c k   o r  

s i m i l a r   i n p u t   d e v i c e .   Once  t h e   g r a p h i c s   c h a r a c t e r   or   A / N  

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

p r e s s e s   a  command  b u t t o n ,   and  t h e   g r a p h i c s   s y m b o l   or   A / N  

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

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

c u r s o r   s y m b o l   can  be  moved  a g a i n   to   a n o t h e r   l o c a t i o n   on  t h e  

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

by  p r e s s i n g   t h e   command  b u t t o n .   D i f f e r e n t   c u r s o r   s y m b o l s   c a n  

be  s e l e c t e d   f r o m   s y m b o l   t a b l e s   so  t h a t   a  v a r i e t y   of   s y m b o l s  

can  be  u s e d   to   g e n e r a t e   t h e   g r a p h i c s   d i s p l a y .   The  c u r r e n t  

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

in  t h e   d i s p l a y   by  c o n t i n u o u s l y   e x c l u s i v e   ORing  t h e   c u r s o r  

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

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

and  m o d i f i c a t i o n   of   s t a n d a r d   s y m b o l s .  

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

i n v e n t i o n   w i l l   be  b e t t e r   u n d e r s t o o d   f rom  t h e   f o l l o w i n g  

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

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

F i g u r e   1  i s   a  s y s t e m   b l o c k   d i a g r a m   of  a  t y p i c a l   p e r s o n a l  

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

i s   o p e r a t e d ;  

F i g u r e   2  i s   a  b l o c k   d i a g r a m   of   a  c o l o r / g r a p h i c s   m o n i t o r  

a d a p t e r   of  t h e   t y p e   w h i c h   i s   r e q u i r e d   to   s u p p o r t   t h e  

a p p l i c a t i o n   a c c o r d i n g   to   t h e   i n v e n t i o n ;  

F i g u r e   3  i s   a  b l o c k   d i a g r a m   of  a  game  c o n t r o l   a d a p t e r   of  t h e  

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

shown  in  F i g u r e   1 ;  

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

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



F i g u r e   5  i s   a  f l o w   d i a g r a m   i l l u s t r a t i n g   t h e   p r o c e d u r e   f o r  

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

F i g u r e   6  i s   a  f l o w   d i a g r a m   i l l u s t r a t i n g   t h e   p r o c e d u r e   f o r  

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

F i g u r e   7  i s   a  f l o w   d i a g r a m   i l l u s t r a t i n g   t h e   p r o c e d u r e   f o r  

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

s y m b o l s   w h i c h   may  be  d i s p l a y e d   on  t h e   s c r e e n ;  

F i g u r e   8  i s   a  f l o w   d i a g r a m   i l l u s t r a t i n g   t h e   p r o c e d u r e   f o r  

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

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

e n t e r i n g   and  p o s i t i o n i n g   A/N  s t r i n g s   in  t h e   d i s p l a y ;  

F i g u r e   10  i s   a  f l o w   d i a g r a m   i l l u s t r a t i n g   t h e   p r o c e d u r e   f o r  

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

F i g u r e   11  i l l u s t r a t e s   a  s a m p l e   d i s p l a y   g e n e r a t e d   u s i n g   t h e  

a p p l i c a t i o n   a c c o r d i n g   to   t h e   i n v e n t i o n .  

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

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

F i g u r e   1  of  t h e   d r a w i n g s .   The  s y s t e m   or  m o t h e r   b o a r d   10 

i n c l u d e s   t h e   m i c r o p r o c e s s o r   12,   ROM  14,   RAM  16,  and  an  I / 0  

c h a n n e l   18  w h i c h   i n c l u d e s   a  n u m b e r   of  1 /0   e x p a n s i o n   s l o t s   20  

f o r   t h e   a t t a c h m e n t   of  v a r i o u s   o p t i o n s .   A  p o w e r   s u p p l y   22  

p r o v i d e s   p o w e r   to   t h e   m o t h e r   b o a r d   10  and  t h e   a t t a c h e d  

o p t i o n s .   The  m o t h e r   b o a r d   10  in  a d d i t i o n   i n c l u d e s   a  c r y s t a l  

o s c i l l a t o r ,   c l o c k   and  c o n t r o l   c i r c u i t s   24  and  a  k e y b o a r d  
a t t a c h m e n t   26  to   w h i c h   a  k e y b o a r d   28  i s   a t t a c h e d .   In  a d d i t i o n ,  

t h e   m o t h e r   b o a r d   may  a l s o   i n c l u d e   o t h e r   a t t a c h m e n t s   s u c h   as  a  
c a s s e t t e   a t t a c h m e n t   30  and  a  s p e a k e r   a t t a c h m e n t   32  to   w h i c h  

a r e   c o n n e c t e d   a  c a s s e t t e   r e c o r d e r   34  and  a  s p e a k e r   3 6 ,  

r e s p e c t i v e l y .   The  e x p a n s i o n   s l o t s   20  a r e   d e s i g n e d   to   r e c e i v e  



any  of  t h e   v a r i o u s   a d a p t e r   p r i n t e d   c i r c u i t   c a r d s   shown  in  t h e  

f i g u r e .   More  s p e c i f i c a l l y ,   a  d i s k e t t e   d r i v e   a d a p t e r   38  may  b e  

p l u g g e d   i n t o   one  of  t h e   s l o t s   20.  T h i s   a d a p t o r   38  i s   r e q u i r e d  

to   s u p p o r t   one  or  more   d i s k e t t e   d r i v e s   40  and  42.  A 

c o l o r / g r a p h i c s   m o n i t o r   a d a p t e r   44  may  a l s o   be  p l u g g e d   i n t o   o n e  .  

of  t h e   s l o t s   20,   and  t h i s   a d p t e r   s u p p o r t s   e i t h e r   a  home  c o l o r  

TV  or  an  RGB  m o n i t o r   and  a  l i g h t   p e n .   A  p a r a l l e l   p r i n t e r  

a d a p t e r   46  may  be  p l u g g e d   i n t o   a n o t h e r   one  of  s l o t s   20  t o  

s u p p o r t ,   f o r   e x a m p l e ,   a  d o t   m a t r i x   p r i n t e r   48.  F i n a l l y ,   a  g a m e  
c o n t r o l   a d a p t e r   50  can   be  p l u g g e d   i n t o   a  r e m a i n i n g   one  of   t h e  

s l o t s   20  to   s u p p o r t   one  or  more   j o y   s t i c k s   52  and   54.  O t h e r  

a d a p t e r s   may  be  p l u g g e d   i n t o   t h e   s l o t s   20,   b u t   o n l y   t h o s e  

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

The  c o l o r / g r a p h i c s   a d a p t e r   44  has   two  b a s i c   modes   o f  

o p e r a t i o n ;   a l p h a n u m e r i c   (A/N)  and  APA.  In  b o t h   m o d e s ,   A / N  

c h a r a c t e r s   a r e   d e f i n e d   in   a  c h a r a c t e r   box  and   f o r m e d   f r o m   a  

ROM  c h a r a c t e r s .   F i g u r e   2  i s   a  b l o c k   d i a g r a m   of  t h e   a d a p t e r   44  

w h i c h   c o n t a i n s   a  d i s p l a y   b u f f e r   56  and  a  CRT  c o n t r o l l e r   d e v i c e  

58  s u c h   as  a  M o t o r o l a   6845  IC.  The  c o n t r o l l e r   d e v i c e   58  

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

The  d i s p l a y   b u f f e r   56  can   be  a d d r e s s e d   by  b o t h   t h e   CPU  and  t h e  

c o n t r o l l e r   d e v i c e   58  t h r o u g h   a d d r e s s   l a t c h e s   60  and  6 2 ,  

r e s p e c t i v e l y .   D a t a   i s   r e a d   o u t   of  t h e   d i s p l a y   b u f f e r   to   d a t a  

l a t c h e s   64  and  66  w h i c h   p r o v i d e   o u t p u t s   to   a  g r a p h i c s  

s e r i a l i z e r   68  and  a  c h a r a c t e r   g e n e r a t o r   c o m p r i s i n g   ROM  70  a n d  

an  a l p h a   s e r i a l i z e r   72.  The  o u t p u t s   of  t h e   s e r i a l i z e r s   68  a n d  

72  a r e   p r o v i d e d   to  t h e   c o l o r   e n c o d e r   74  w h i c h   e i t h e r   d r i v e s   a n  

RGB  m o n i t o r   d i r e c t l y   or  p r o v i d e s   an  o u t p u t   to   t h e   c o m p o s i t e  

c o l o r   g e n e r a t o r   76  t h a t   d r i v e s   a  home  c o l o r   TV.  The  c o l o r  

e n c o d e r   74  a l s o   r e c e i v e s   t h e   o u t p u t   of  t h e   p a l e t t e / o v e r s c a n  

c i r c u i t s   78  w h i c h   p r o v i d e s   i n t e n s i t y   i n f o r m a t i o n .   T h e  

c o m p o s i t e   c o l o r   g e n e r a t o r   76  r e c e i v e s   h o r i z o n t a l   and  v e r t i c a l  

s y n c h r o   s i g n a l s   f rom  t h e   CRT  c o n t r o l l e r   d e v i c e   58  and  t i m i n g  

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

80.  The  t i m i n g   g e n e r a t o r   and  c o n t r o l   c i r c u i t s   a l s o   g e n e r a t e  

t h e   t i m i n g   s i g n a l s   u s e d   by  t h e   CRT  c o n t r o l l e r   d e v i c e   58  a n d  



t h e   d i s p l a y   b u f f e r   56  and  r e s o l v e s   t h e   CPU  and  c o n t r o l l e r  

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

F i g u r e   3  i s   a  b l o c k   d i a g r a m   of  t h e   game  c o n t r o l   a d a p t e r   5 0 .  

The  a d a p t e r   c o m p r i s e s   i n s t r u c t i o n   d e c o d e   c i r c u i t s   80  w h i c h   m a y  ,  
be  c o m p o s e d   of  74LS138  I C ' s .   The  d a t a   bus   i s   b u f f e r e d   by  a  

74LS244   b u f f e r / d r i v e r   82.  The  d i g i t a l   i n p u t s   to   t h i s  

b u f f e r / d r i v e r   a r e   p r o v i d e d   by  t r i g g e r   b u t t o n s   on  t h e   j o y  

s t i c k s .   The  j o y s t i c k   p o s i t i o n s   a r e   i n d i c a t e d   by  a  

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

d i g i t a l   p u l s e s   by  r e s i s t a n c e   to   p u l s e   c o n v e r t e r   84.  T h i s   i s  

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

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

a s s o c i a t e d   o n e - s h o t .   A  s e l e c t   o u t p u t   f rom  d e c o d e r   80  c a u s e s  

t h e   one  s h o t s   to   be  f i r e d   to   p r o v i d e   p u l s e   o u t p u t s   to   t h e  

b u f f e r / d r i v e r   8 2 .  

A l t h o u g h   t h e   i n v e n t i o n   i s   d e s c r i b e d   as  u s i n g   a  j oy   s t i c k   t o  

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

u n d e r s t o o d   by  t h o s e   s k i l l e d   in   t h e   a r t   t h a t   o t h e r   i n p u t  

d e v i c e s   can  be  u s e d   i n c l u d i n g   c u r s o r   k e y s   on  a  k e y b o a r d .   T h e  

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

i t   i s   p r e f e r e a b l e   to   u s e   a  j oy   s t i c k   or   s i m i l a r   t y p e   i n p u t  

d e v i c e .   B e s i d e s   a  j oy   s t i c k ,   a  " m o u s e " m i g h t   j u s t   as  w e l l   b e  

u s e d .   T h e s e   d e v i c e s  h a v e   a  b a l l   on  t h e   b o t t o m   of  a  p a l m   s i z e  

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

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

T y p i c a l l y ,   t h e   b a l l   a c t u a t e s   p o t e n t i o m e t e r s   in  a  m a n n e r   q u i t e  

s i m i l a r   to   a  joy   s t i c k .   T h u s ,   e v e r y w h e r e   a  j oy   s t i c k   i s  

m e n t i o n e d   in  t h e   d e s c r i p t i o n   of  t h e   i n v e n t i o n ,   t h o s e   s k i l l e d  

in  t h e   a r e   w i l l   r e c o g n i z e   t h a t   a  " m o u s e "   or  o t h e r   s i m i l a r  

i n p u t   d e v i c e   c o u l d   be  s u b s t i t u t e d .  

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

r e p l a c e d   by  a  g r a p h i c s   s y m b o l   or  an  A/N  c h a r a c t e r   s t r i n g   a n d  

moved  by  means   of  a  j oy   s t i c k   or  s i m i l a r   d e v i c e .   When  t h e  

g r a p h i c s   s y m b o l   or  A/N  c h a r a c t e r   s t r i n g   a r e   p o s i t i o n e d   on  t h e  



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

t r i g g e r   b u t t o n   on  t h e   j o y   s t i c k   and  t h e   g r a p h i c s   s y m b o l   o r   A / N  

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

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

or  A/N  c h a r a c t e r   s t r i n g   can  t h e n   be  s e l e c t e d   f o r   t h e   c u r s o r  

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

f l o w   c h a r t   or   s i m i l a r   g r a p h i c s   d i s p l a y   can   be  b u i l t .  

P r e v i o u s l y   p o s i t i o n e d   g r a p h i c s   c h a r a c t e r s   or   A/N  c h a r a c t e r  

s t r i n g s   can   be  e r a s e d   t o t a l l y   or  p a r t i a l l y   by  means   of  a  b o x  

c u r s o r   and  t h e   o p e r a t i o n   of  t h e   t r i g g e r   b u t t o n   on  t h e   j o y  

s t i c k .   T h i s   a l l o w s   n o t   o n l y   f o r   t h e   c o r r e c t i o n   of   e r r o r s   b u t  

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

f l e x i b i l i t y   to   t h e   d e f i n e d   c h a r a c t e r   t a b l e s .   In  a d d i t i o n ,  

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

u n t i l   c h a n g e d   e v e n   a f t e r   a  g r a p h i c s   c h a r a c t e r   or   A/N  c h a r a c t e r  

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

s y m b o l   i s   a t   a l l   t i m e s   e x c l u s i v e   ORed  w i t h   d i s p l a y   d a t a   of   a l l  

c o i n c i d e n t   p i x e l s   as  i t   i s   moved  a b o u t   t h e   d i s p l a y   s c r e e n   t o  

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

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

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

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

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

s c r e e n .   S i n c e   t h e   s c r e e n   i n f o r m a t i o n   i s   c o n t a i n e d   in   t h e   APA 

d i s p l a y   b u f f e r ,   t h e   s c r e e n   can  be  p r i n t e d   in   t h e   u s u a l   way  t o  

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

of  t e c h n i c a l   i l l u s t r a t i o n s ,   m a n u a l s   or  t h e   l i k e .  

The  u n d e r l y i n g   f e a t u r e   of  t h e   i n v e n t i o n   i s   t h e   u se   o f   a  

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

p r e f e r a b l y   more   s y m b o l   t a b l e s   a r e   p r o v i d e d .   For   e x a m p l e ,   a  

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

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

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

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

b e l o n g s   as  w e l l   as  i t s   n u m b e r   w i t h i n   t h e   t a b l e .   In  o r d e r   t o  

s e l e c t   a  c u r s o r   s y m b o l ,   a  s y m b o l   t a b l e   m u s t   f i r s t   be  l o a d e d  

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



shown  in  F i g u r e   4.  When  t h e   o p e r a t o r   r e q u e s t s   a  new  s y m b o l  

t a b l e ,   s / h e   i s   f i r s t   p r o m p t e d   f o r   t h e   name  of  t h e   s y m b o l   t a b l e  

as  i n d i c a t e d   by  b l o c k   86.  The  name  i n p u t   by  t h e   o p e r a t o r   i s  

c h e c k e d   to   d e t e r m i n e   i f   i t   i s   a  v a l i d   name ,   t h a t   i s   i t  

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

t a b l e s .   T h i s   i s   i n d i c a t e d   by  t h e   d e c i s i o n   b l o c k   88.   I f   t h e  

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

o p e r a t o r   a t   b l o c k   90  and  t h e   o p e r a t o r   i s   a g a i n   p r o m p t e d   f o r  

t h e   name  of  t h e   s y m b o l   t a b l e   d e s i r e d .   When  a  v a l i d   name  i s  

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

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

i n d i c a t e d   by  b l o c k   92.   Then  in   b l o c k   94  t h e   new  s y m b o l   t a b l e  

is   l o a d e d   i n t o   RAM,  and  in   b l o c k   96,  t h e   f i r s t   g r a p h i c s  

c h a r a c t e r   i s   e x c l u s i v e   ORed  w i t h   t h e   c u r r e n t   c u r s o r   s y m b o l   t o  

c a u s e   t h e   f i r s t   g r a p h i c s   c h a r a c t e r   to   be  d i s p l a y e d   as  t h e  

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

t h e   d e f a u l t   c u r s o r   s y m b o l .  

The  d e f a u l t   c u r s o r   s y m b o l   may  n o t   be  t h e   s y m b o l   d e s i r e d   by  t h e  

o p e r a t o r ,   so  i t   may  be  d e s i r a b l e   to   d i s p l a y   t h e   s e l e c t e d  

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

p r o c e s s   i s   i l l u s t r a t e d   by  t h e   f l o w   d i a g r a m   shown  in  F i g u r e   5 .  

When  t h e   o p e r a t o r   r e q u e s t s   t h a t   t h e   s y m b o l   t a b l e   be  d i s p l a y e d ,  

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

d i s p l a y e d   as  i n d i c a t e d   by  b l o c k   98.  The  t i t l e   w i l l   a l w a y s   b e  

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

d i s p l a y   may  c h a n g e .   In  o t h e r   w o r d s ,   any  g i v e n   s y m b o l   t a b l e   m a y  
be  t o o   l a r g e   to   f i t   on  a  s i n g l e   s c r e e n   and  i t   may  be  n e c e s s a r y  
to   s c r o l l   t h e   d i s p l a y   in  o r d e r   f o r   t h e   o p e r a t o r  t o   v i e w   a l l  

t h e   s y m b o l s   in  t h e   t a b l e .   W h i l e   t h e   f i e l d   of  t h e   d i s p l a y   m a y  
be  s c r o l l e d ,   t h e   t i t l e   p l a c e d   on  t h e   s c r e e n   by  b l o c k   98  w i l l  

r e m a i n .   Once  t h e   t i t l e   of  t h e   t a b l e   h a s   b e e n   p u t   up ,   t h e  

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

i n d i c a t e d   by  b l o c k   100,   and  t h e n   t h e   a c t u a l   g r a p h i c s  

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

i n d i c a t e d   by  b l o c k   102.   T h r e e   f u n c t i o n   k e y s   i d e n t i f i e d   as  F 3 ,  

F2  and  F1  a r e   m o n i t o r e d   to   d e t e c t   i f   t h e y   h a v e   b e e n   p r e s s e d   b y  

t h e   o p e r a t o r   as  i n d i c a t e d   by  t h e   d e c i s i o n   b l o c k s   104 ,   106  a n d  



108.   I f   f o r   e x a m p l e   key  F3  has   b e e n   p r e s s e d ,   t h e n   t h e   g r a p h i c s  

s c r e e n   i s   r e d r a w n   as  i n d i c a t e d   by  b l o c k   110.   When  t h i s   i s  

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

s c r e e n   as  s / h e   had  g e n e r a t e d   i t   to   t h a t   p o i n t   in   t i m e .   I f   F 2  

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

p r e d e t e r m i n e d   a m o u n t   as  i n d i c a t e d   by  b l o c k   112 ,   b u t   i f   F1  i s  

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

a m o u n t   as  i n d i c a t e d   by  b l o c k   114.   In  o t h e r   w o r d s ,   t h e   f u n c t i o n  

k e y s   F3,   F2  and  F1  g i v e   t h e   o p e r a t o r   c o n t r o l   of   t h e   d i s p l a y  

s c r e e n   a f t e r   t h e   s y m b o l   t a b l e   i s   d i s p l a y e d .   F3  a l l o w s   t h e  

o p e r a t o r   to   e x i t   t h e   d i s p l a y ,   and  F2  and  Fl  a l l o w   t h e   o p e r a t o r  

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

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

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

a l r e a d y   know  t h e   n u m b e r s   of   t h e   s y m b o l s   s / h e   w a n t s   to   u s e   i n  

g e n e r a t i n g   a  g r a p h i c s   d i s p l a y ,   or  more   l i k e l y ,   t h e   o p e r a t o r  
w i l l   h a v e   p r i n t e d   c o p i e s   of   t h e   s y m b o l   t a b l e s   to   r e f e r   t o .   I n  

any  e v e n t ,   o n c e   a  s y m b o l   t a b l e   has   b e e n   l o a d e d   a c c o r d i n g   t o  

t h e   p r o c e s s   i l l u s t r a t e d   in   F i g u r e   4  and  t h e   f i r s t   s y m b o l   o f  

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

o p e r a t o r   may  w i s h   to   c h a n g e   t h e   c u r s o r   s y m b o l .   T h i s   i s  

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

t h e   p r o c e d u r e   i l l u s t r a t e d   in   t h e   f l o w   d i a g r a m   of   F i g u r e   6.  T h e  

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

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

c u r s o r   s y m b o l   s e l e c t i o n   has   b e e n   made  i s   to   r e t r i e v e   t h e   t a b l e  

e n t r y   as   i n d i c a t e d   in   b l o c k   116  and  t h e n   in  b l o c k   118  v a l i d a t e  

t h e   e n t r y .   I t   w i l l   be  u n d e r s t o o d   t h a t   t h e   v a r i o u s   c u r s o r  

s y m b o l   t a b l e s   w i l l   n o t   n e c e s s a r i l y   be  t h e   same  s i z e   and  t h a t   a  

s y m b o l   n u m b e r   t h a t   i s   v a l i d   f o r   one  t a b l e   may  be  v a l i d   f o r  

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

an  e r r o r   m e s s a g e   i s   d i s p l a y e d   as  i n d i c a t e d   by  b l o c k   120  a n d  

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

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

d e l e t e d   f rom  t h e   s c r e e n   by  e x c l u s i v e   ORing  t h e   s y m b o l   w i t h  

i t s e l f   as  i n d i c a t e d   in  b l o c k   122.   Then  u s i n g   t h e   t a b l e   e n t r y ,  
t h e   o f f s e t   i n t o   t h e   s y m b o l   t a b l e   i s   d e t e r m i n e d   in   b l o c k   1 2 4 .  



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

c h a r a c t e r   g e n e r a t o r   in  b l o c k   126 ,   and  in   b l o c k   128,   t h e   n e w  

c u r s o r   s y m b o l   i s   d i s p l a y e d   by  e x c l u s i v e   ORing  t h e   s y m b o l   w i t h  

t h e   b a c k g r o u n d   d a t a   on  t h e   s c r e e n .  

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

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

t h e   g r a p h i c s   d i s p l a y .   I t   w i l l   be  a p p r e c i a t e d   t h a t   s i n c e   t h e  

c u r s o r   of  t h e   s u b j e c t   i n v e n t i o n   i s   n o t   a  c o n v e n t i o n a l   c u r s o r  

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

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

command,   t h e r e   i s   t h e   p o s s i b i l i t y   t h a t   t h e   o p e r a t o r   m i g h t   l o s e  

t r a c k   of  w h e r e   and  w h i c h   of   s e v e r a l   c u r r e n t l y   d i s p l a y e d  

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

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

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

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

i t   may  be  on  t h e   s c r e e n   f rom  o t h e r   g r a p h i c s   d a t a   a l r e a d y   i n  

p l a c e   on  t h e   s c r e e n .   T h i s   p r o c e d u r e   i s   i l l u s t r a t e d   by  t h e   f l o w  

d i a g r a m   shown  in  F i g u r e   7.  In  b l o c k   130 ,   t h e   c u r r e n t   X,  Y 

p o s i t i o n   as  commanded   by  t h e   j oy   s t i c k   c o n t r o l   and  t h e   c u r s o r  

s y m b o l   d a t a   a r e   i n p u t   and  e x c l u s i v e   ORed.  Then  in   b l o c k s   1 3 2  

and  134,   t h e   X  and  Y  p o s i t i o n s   a r e   t e m p o r a r i l y   s t o r e d   as  X o l d  
and  Y o l d  .   The  c u r r e n t   X  and  Y  c o o r d i n a t e s   a r e   o b t a i n e d   f r o m  

t h e   j o y   s t i c k   or  c u r s o r   key  i n p u t   in   b l o c k   136.   Then  in  b l o c k s  

138  and  140  X o l d '   Yo ld   and  t h e   c u r s o r   s y m b o l   d a t a   a r e  

e x c l u s i v e   ORed  and  c u r r e n t   X,  Y  and  t h e   c u r s o r   s y m b o l   d a t a   a r e  

e x c l u s i v e   ORed.  T h i s   r e m o v e s   t h e   c u r s o r   s y m b o l   f rom  t h e  

d i s p l a y   s c r e e n   and  t h e n   r e d i s p l a y s   i t   a t   i t s   new  l o c a t i o n .   T h e  

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

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

s e l e c t   a  v a r i e t y   of  c u r s o r   s y m b o l s ,   l i n e s   can  be  d r a w n   b e t w e e n  

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

p o i n t s   of  t h e   l i n e   in  t h e   c o n v e n t i o n a l   m a n n e r .   In  a d d i t i o n ,  

many  g r a p h i c s   d i s p l a y s   w i l l   make  u s e   of  c i r c l e s   or   a r c s .  

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

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



p r o c e s s   i s   i l l u s t r a t e d   in  t h e   f l o w   d i a g r a m   shown  in  F i g u r e   8 .  

F i r s t   t h e   o p e r a t o r   p r e s s e s   a  f u n c t i o n   key  F5  to   i n d i c a t e  t h a t  

s / h e   d e s i r e s   to   d r aw  a  c i r c l e .   T h i s   c a u s e s   a  c o n v e n t i o n a l  

c u r s o r   s y m b o l   to   a p p e a r   on  t h e   s c r e e n   and  r e p r e s e n t s   t h e  

c e n t e r   of   t h e   c i r c l e .   The  o p e r a t o r   can   t h e n   p o s i t i o n   t h i s  .  

c e n t e r   on  t h e   s c r e e n   u s i n g   t h e   j o y   s t i c k .   Then   by  p r e s s i n g   t h e  

t r i g g e r   b u t t o n   on  t h e   j oy   s t i c k ,   t h e   c i r c l e   c e n t e r   i s   f i x e d   a s  

i n d i c a t e d   by  b l o c k   142.   Once  t h i s   i s   d o n e ,   t h e   X,  Y 

c o o r d i n a t e s   of   t h e   c e n t e r   a r e   o b t a i n e d   in   b l o c k   144 ,   and  i n  

b l o c k   146 ,   a  c i r c l e   of   f i v e   u n i t s   i s   d r a w n .   T h i s   i s   t h e  

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

i s   t h e n   m o n i t o r e d   as  i n d i c a t e d   by  t h e   d e c i s i o n   b l o c k   146 ,   a n d  

i f   i t   i s   p r e s s e d ,   t h e   c i r c l e   i s   e x p a n d e d   by  one  u n i t   in   b l o c k  

148.   In  t h i s   way  t h e   o p e r a t o r   can   i n c r e a s e   t h e   s i z e   of   t h e  

c i r c l e ,   and  when  t h e   d e s i r e d   s i z e   h a s   b e e n   r e a c h e d ,   t h e  

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

As  p r e v i o u s l y   m e n t i o n n e d ,   t h e   c u r s o r   s y m b o l   may  be  an  A / N  

s t r i n g   as  w e l l   as  a  g r a p h i c s   c h a r a c t e r .   The  o p e r a t o r   e n t e r s  

t h e   A/N  mode  by  m a k i n g   t h e   a p p r o p r i a t e   menu  s e l e c t i o n .   T h e  

p r o c e s s   i s   i l l u s t r a t e d   by  t h e   f l o w   d i a g r a m   shown  in  F i g u r e   9 .  

The  n u m b e r   of   A/N  c h a r a c t e r s   e n t e r e d   a r e   c o u n t e d   and  so  i n  

b l o c k   150 ,   t h e   c o u n t e r   i s   s e t   to   1.  The  o p e r a t o r   i s   p r o m p t e d  

in  b l o c k   152  to   i n p u t   t e x t   f rom  t h e   k e y b o a r d ,   and  as  e a c h  

c h a r a c t e r   i s   k e y e d ,   t h e   c h a r a c t e r   e q u i v a l e n t   o f   t h e   o p e r a t o r ' s  

e n t r y   i s   p u t   on  t h e   s c r e e n   in   b l o c k   154.   A s s u m i n g   t h a t   t h e  

"ENTER"  key  has   n o t   b e e n   p r e s s e d   in  d e c i s i o n   b l o c k   156 ,   t h e  

c o u n t e r   i s   i n c r e m e n t e d   by  one  in  b l o c k   158  and  t h e n   c h e c k e d   i n  

d e c i s i o n   b l o c k   160  to   d e t e r m i n e   i f   t h e   maximum  a l l o w e d   n u m b e r  

of  c h a r a c t e r s   has   b e e n   e n t e r e d .   In  t h e   c a s e   i l l u s t r a t e d ,   t h e  

maximum  n u m b e r   of   c h a r a c t e r s   i s   s i x t y ,   b u t   any  n u m b e r   o f  

c h a r a c t e r s   can  be  a r b i t r a r i l y   s e t .   The  p r o c e s s   c o n t i n u e s   u n t i l  

e i t h e r   t h e   o p e r a t o r   p r e s s e s   t h e   "ENTER"  key  or   t h e   m a x i m u m  

n u m b e r   of  c h a r a c t e r s   has   b e e n   e n t e r e d   a t   w h i c h   t i m e   a  b u f f e r  

i s   l o a d e d   w i t h   a l l   t h e   A/N  c h a r a c t e r s   k e y e d   by  t h e   o p e r a t o r   a s  

i n d i c a t e d   by  b l o c k   162.   T h i s   b u f f e r   i s   t r e a t e d   as  t h e   c u r s o r  

s y m b o l   d a t a   w h i c h   can   be  p o s i t i o n e d   a n y w h e r e   on  t h e   d i s p l a y  

s c r e e n   by  u s e   of  t h e   j oy   s t i c k .   T h u s ,   t h e   A/N  s t r i n g   i s  



c o n t i n u a l l y   e x c l u s i v e   ORed  on  t h e   s c r e e n   as  t h e   c u r r e n t   c u r s o r  

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

i n d i c a t e d   by  b l o c k   164 .   In  o t h e r   w o r d s ,   when  t h e   o p e r a t o r  

e n t e r s   t h e   t e x t   mode  f rom  t h e   menu,   s / h e   f i r s t   k e y s   in   t h e  

d e s i r e d   t e x t ,   p r e s s e s   "ENTER"  and  t h e n   moves   t h e   A/N  s t r i n g  .  

a r o u n d   t h e   s c r e e n   as  t h e   c u r r e n t   c u r s o r   s y m b o l .   When  t h e   t e x t  

s t r i n g   i s   in  t h e   d e s i r e d   p o s i t i o n ,   t h e   t r i g g e r   b u t t o n   on  t h e  

j o y s t i c k   i s   p r e s s e d   and  t h e   A/N  s t r i n g   i s   f i x e d   in  t h e   d i s p l a y  

d a t a   f i e l d .  

A l l   good  d e s i g n e r s   n e e d   an  e r a s e r   to   c o r r e c t   m i s t a k e s   a n d  

m o d i f y   s t a n d a r d   s y m b o l s .   The  e r a s e   mode  i s   e n t e r e d   by  m a k i n g  

t h e   a p p r o p r i a t e   s e l e c t i o n   f rom  a  menu,   and  upon   e n t r y   i n t o  

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

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

f l o w   d i a g r a m   shown  in  F i g u r e   10.  A f t e r   t h e   menu  s e l e c t i o n ,   t h e  

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

i n d i c a t e d   in  b l o c k   166.   In  d e c i s i o n   b l o c k   168 ,   t h e   t r i g g e r  

b u t t o n   on  t h e   j oy   s t i c k   i s   m o n i t o r e d   t o   d e t e r m i n e   i f   i t   h a s  

b e e n   p r e s s e d .   I f   i t   has   n o t   b e e n   p r e s s e d ,  t h e   p o s i t i o n   of   t h e  

" e r a s e r "   r e c t a n g l e   i s   c h e c k e d   a g a i n   and  so  on  w h i l e   t h e  

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

s c r e e n .   When  t h e   " e r a s e r "   r e c t a n g l e   i s   p o s i t i o n e d   o v e r   t h a t  

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

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

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

" z e r o s "   to   b l a n k   t h a t   a r e a   of  t h e   d i s p l a y   s c r e e n   as  i n d i c a t e d  

by  b l o c k   170.   I t   i s   a l s o   p o s s i b l e   to   move  t h e   " e r a s e r "  

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

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

" e r a s e r "   r e c t a n g l e   to   be  r e s e t   to   " z e r o s " .   The  p r o c e d u r e  

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

e a s i l y   and  a c c u r a t e l y .  

F i g u r e   11  i s   an  i l l u s t r a t i o n   of  a  g r a p h i c s   d i s p l a y   c o n s t r u c t e d  

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

p l u s   c i r c l e s ,   l i n e s   and  A/N  s t r i n g s .   Each  s y m b o l   was  s e l e c t e d  

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



l o c a t i o n   on  t h e   d i s p l a y   s c r e e n   u s i n g   t h e   joy   s t i c k   and  t r i g g e r  

b u t t o n .   At  t h e   b o t t o m   of   t h e   d i s p l a y   i s   a  menu  f rom  w h i c h   t h e  

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

A t t a c h e d   h e r e t o   as  an  a p p e n d i x   i s   t h e   c o d e   l i s t i n g   of   t h e  .  

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

p r e p a r e d   u s i n g   t h e   IBM  P e r s o n a l   C o m p u t e r   BASIC  C o m p i l e r .  

From  t h e   f o r e g o i n g ,   i t   w i l l   be  a p p r e c i a t e d   t h a t   t h e   i n v e n t i o n  

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

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

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

o n l y   much  more  e x p e n s i v e   e q u i p e m e n t .  

































































































1.  D e v i c e   f o r   d i s p l a y i n g   a l p h a n u m e r i c   and  g r a p h i c s  

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

a d d r e s s a b l e   d i s p l a y   t e r m i n a l   (44)  and  a  c u r s o r  

p o s i t i o n i n g   d e v i c e   ( 5 2 ) ,   c h a r a c t e r i z e d   in   t h a t   i t  

c o m p r i s e s :  

means   f o r   s t o r i n g   a t   l e a s t   one  t a b l e   of  s e l e c t a b l e   c u r s o r  

c h a r a c t e r s ,  

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

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

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

p o s i t i o n i n g   d e v i c e ,   a n d  

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

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

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

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

s e l e c t i o n   of  s a i d   c u r s o r   c h a r a c t e r s .  

2.  D e v i c e   a c c o r d i n g   to   c l a i m   1  w h e r e i n   s a i d   d i s p l a y   t e r m i n a l  

i n c l u d e s   a  d i s p l a y   b u f f e r   (56)  f o r   a d d r e s s i n g   s a i d   a l l  

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

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

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

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

b u f f e r .  

3.  D e v i c e   a c c o r d i n g   to   c l a i m s   1  or  2,  c o m p r i s i n g :  

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

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

c h a r a c t e r   a n d  



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

t h e   c u r r e n t   c u r s o r   c h a r a c t e r .  

4.  D e v i c e   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   means   f o r  

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

( 2 8 ) .  

5.  D e v i c e   a c c o r d i n g   to  a n y  o n e   of   t h e   p r e c e d i n g   c l a i m s ,  

c o m p r i s i n g   means   f o r   e x c l u s i v e   ORing  t h e   s e l e c t e d   c u r s o r  

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

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

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

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

p r e v i o u s l y   f i x e d   a t   v a r i o u s   p o i n t s   on  s a i d   a l l   p o i n t s  

a d d r e s s a b l e   d i s p l a y .  

6.  D e v i c e   a c c o r d i n g   to   c l a i m   1,  c o m p r i s i n g :  

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

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

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

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

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

p o s i t i o n i n g   d e v i c e ,   a n d  

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

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

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

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

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

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

s t i c k   (52 ,   54)  and  s a i d   means   f o r   f i x i n g   t h e   s e l e c t e d  

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

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

a s s o c i a t e d   w i t h   s a i d   j oy   s t i c k .  
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