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©  Visual  display  apparatus. 
(g)  Visual  display  apparatus  comprises  one  or  more  rows  of 
light  emitting  sources  (5)  arranged  to  move  cyclically 
through  a  display  zone.  The  illumination  of  the  light  sources 
is  controlled  so  that,  to  an  observer,  an  image  appears  to  be 
formed  in  the  zone.  The  apparatus  also  includes  a  program- 
ming  device  which  encodes  artwork  or  the  like  in  a  form 
suitable  for  use  by  the  visual  display  apparatus. 
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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  v i s u a l   d i s p l a y   a p p a r a t u s   f o r   u s e  

in  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   v i s i b l e   i m a g e s .  

I t   is   w e l l   known  to  p r o d u c e   d i s p l a y   b o a r d s   h a v i n g   an  a r r a y  
of  i n d i v i d u a l   l i g h t   s o u r c e s .   T h e s e   l i g h t   s o u r c e s   can  b e  

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

can  a l s o   be  p r o d u c e d   by  a p p r o p r i a t e   s e q u e n t i a l   c o n t r o l   o f  

the   l i g h t   s o u r c e s .   W i t h   such   d i s p l a y   b o a r d s   i t   is   g e n e r a l l y  

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

i l l u m i n a t e d   r e m a i n   v i s i b l e   to  an  o b s e r v e r .   T h i s   can  d e t r a c t  

f rom  the   q u a l i t y   of  t he   image  d i s p l a y e d .  

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

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

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

a r r a y   to  move  c y c l i c a l l y   so  t h a t   s a i d   s o u r c e s   p e r f o r m   a  

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

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

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

s o u r c e s   to  c r e a t e   in  s a i d   d i s p l a y   zone   the   a p p e a r a n c e   of  a n  

image   w h i c h   e x t e n d s   in  the   d i r e c t i o n   of  m o v e m e n t   of  t h e  

a r r a y .  



P r e f e r a b l y ,   s a i d   a r r a y   f o r m i n g   m e a n s   i s   a r r a n g e d   to  f o rm  a  

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

to   s c a n   s a i d   d i s p l a y   zone   in  r e p e a t i n g   s u c c e s s i o n .  

P r e f e r a b l y  a l s o ,   t h e   or  e a c h   s a i d   a r r a y   of  s o u r c e s   i s  

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

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

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

a r r a y s   to  p e r m i t   s y n c h r o n i s a t i o n   of  t h e   s t a t e   o f  

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

r o t a t i o n   of  s a i d   a r r a y s .  

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

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

m o v e m e n t   of  t h e   or   e a c h   s a i d   a r r a y ,   t h e   s t a t e   o f  

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

a r r a y s .  

P r e f e r a b l y   a l s o ,   s a i d   d a t a   m e m o r y   m e a n s   i s   in   t h e   f o r m   of  a  

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

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

d a t a   memory   m e a n s   w i t h   d a t a   r e p r e s e n t a t i v e   of  a r t w o r k   to  b e  

d i s p l a y e d   as  an  i m a g e   by  t h e   a p p a r a t u s .  

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

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

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

r e f l e c t e d   f rom  s a i d   s e g m e n t   of  s a i d   a r t w o r k   and  memory   m e a n s  

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

s a i d   s e g m e n t   of  s a i d   a r t w o r k   i n t o   s a i d   d a t a   s t o r a g e   m e a n s .  

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



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

on  s a i d   a r t w o r k .  

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

on  s a i d   a r t w o r k   c o m p r i s e s   means   fo r   p r o j e c t i n g   d i f f e r e n t  

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

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

a r t w o r k .  

E m b o d i m e n t s   of  t he   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 ,  

by  way  of  e x a m p l e ,   w i t h   r e f e r e n c e   to  t he   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  is  a  s i d e   v i e w  o f   a  f i r s t   e m b o d i m e n t   o f  

v i s u a l   d i s p l a y   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 h e  

p r e s e n t   i n v e n t i o n ;  

F i g .   2  is  a  s i d e   v i ew   of  a  s e c o n d   e m b o d i m e n t   o f  

v i s u a l   d i s p l a y   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 h e  

p r e s e n t   i n v e n t i o n ;  

F i g .   3  is  a  p e r s p e c t i v e   v iew  of  p a r t   of  a  t h i r d  

e m b o d i m e n t   of  v i s u a l   d i s p l a y   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 .   4  is  a  s c h e m a t i c   c i r c u i t   d i a g r a m   of  c o n t r o l  

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

F i g .   5  is  a  s c h e m a t i c   d i a g r a m   of  p r o g r a m m i n g  

a p p a r a t u s   f o r   v i s u a l   d i s p l a y   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 ;  

F i g .   6  is  a  p e r s p e c t i v e   v iew  of  p r o g r a m m i n g  

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

F ig .   7  is  a  d e t a i l   v i ew   to  a  l a r g e r   s c a l e   o f  

a  s e n s o r   head   of  t h e   a p p a r a t u s   of  F i g .   6 .  

R e f e r r i n g   to  F i g .   1  of  t h e   d r a w i n g s ,   a  f i r s t   e m b o d i m e n t   o f  



v i s u a l   d i s p l a y   a p p a r a t u s   c o m p r i s e s   a  r o t a r y   beam  s u p p o r t   1 

s e c u r e d   by  way  of  a  b u s h   2  to  t h e   s p i n d l e   of  a  m o t o r   3 .  

E a c h   end   of   t h e   b e a m   1  c a r r i e s   a  d e p e n d i n g   b r a c k e t   4  u p o n  

w h i c h   an  a r r a y ,   in  t h i s   c a s e   a  v e r t i c a l   row,   of  l i g h t  

s o u r c e s   5  i s   c a r r i e d .   In  t h i s   e m b o d i m e n t   e a c h   a r r a y  

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

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

l i g h t   e m i t t i n g   d i o d e s .   Each  b r a c k e t   4  is   b r a c e d   by  a  t i e  

bar   6  e x t e n d i n g   o b l i q u e l y   f rom  t he   l o w e r   end  of  t h e   b r a c k e t  

4  to   an  i n t e r m e d i a t e   p o i n t   on  t h e   beam  s u p p o r t   1.  M o u n t e d  

on  t h e   beam  s u p p o r t   1  by  m e a n s   of  s t a n d - o f f   p i l l a r   s u p p o r t s  

7  i s   a  c i r c u i t   b o a r d   8  w h i c h   c a r r i e s   p a r t   of   t h e   e l e c t r o n i c  

c i r c u i t r y   f o r   c o n t r o l l i n g   the   e n e r g i s a t i o n   of  t he   two  a r r a y s  

of  l i g h t   s o u r c e s   5.  W i r e s   ( no t   shown)  e x t e n d   f r o m   t h e  

c i r c u i t   b o a r d   8  to  t he   l i g h t   s o u r c e s   5  a l o n g   t h e   o u t e r  

p o r t i o n s   of   t h e   beam  s u p p o r t   1 .  

The  b u s h   2  i n c l u d e s   a  p a i r   of   c o m m u t a t o r   r i n g s   9  w h i c h   a r e  

c o n t a c t e d   by  b r u s h   c o n t a c t s   10  t h r o u g h   w h i c h   p o w e r   can  b e  

s u p p l i e d   to   t h e   c i r c u i t r y   c a r r i e d   on  t h e   c i r c u i t   b o a r d   8 ,  

w h i c h   r o t a t e s   w i t h   t h e   beam  s u p p o r t   1.  The  b u s h   2  e x t e n d s  

t h r o u g h   a  c e n t r a l   a p e r t u r e   in  a  d i s c   11  w h i c h   i s   f i x e d l y  
m o u n t e d   w i t h   r e s p e c t   to   t h e   c a s i n g   of  t h e   m o t o r   3.  T h e  

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

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

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

can  be  d e t e c t e d   by  an  o p t i c a l   r e a d i n g   d e v i c e   12  c a r r i e d   o n  
the   u n d e r s i d e   of  t he   beam  s u p p o r t   1.  T h i s   d e v i c e   1 2  

i n c l u d e s   a  l i g h t   s o u r c e   a r r a n g e d   to  i l l u m i n a t e   t he   edge   o f  
t h e   d i s c   11  f r o m   one   s i d e   t h e r e o f   and  a  p h o t o   d e t e c t o r  

a r r a n g e d   to  v i e w   t h e   i l l u m i n a t e d   edge  of  t h e   d i s c   f rom  t h e  
o t h e r   s i d e .   t he   p h o t o   d e t e c t o r   p r o d u c e s   a  p u l s e ,   or  a n  
o s c i l l a t i n g   e l e c t r i c a l   o u t p u t   of  w h i c h   t h e   f r e q u e n c y   i s  
i n d i c a t i v e   of  t he   i n s t a n t a n e o u s   s p e e d   of  r o t a t i o n   of  t h e  

b e a m   s u p p o r t .   A  c o u n t   of   t h e   p u l s e s   or   m a x i m a   of   s u c h  



o u t p u t   p r o v i d e s   an  i n d i c a t i o n   of  t he   i n s t a n t a n e o u s   p o s i t i o n  

of  t he   d i s c   and  t h e r e f o r e   of  t h e   l i g h t   s o u r c e   a r r a y s .  

The  e l e c t r o n i c   c i r c u i t r y   c a r r i e d   on  the   c i r c u i t   b o a r d   8,  i s  

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

e m i t t i n g   d i o d e s ,   w h i c h   f o r m   the   l i g h t   s o u r c e s   5,  i n  

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

as  to  c a u s e   the   d i o d e   a r r a y s   to  d i s p l a y   a  p r e d e t e r m i n e d  

i m a g e .   T h i s   can  be  a c h i e v e d   by  d e r i v i n g   f o r   s u c c e s s i v e  

s y n c h r o n i z i n g   p u l s e s   or  m a x i m a   s u c c e s s i v e   b i n a r y   w o r d s   e a c h  

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

i n c r e m e n t ,   the   s t a t e   of  e n e r g i s a t i o n   of  t h e   l i g h t   e m i t t i n g  
d i o d e s   in  one  or  b o t h   a r r a y s .   The  l i n e a r   p a t t e r n s   d i s p l a y e d  

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

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

s l o w l y   r e s p o n d i n g   human  eye  to  be  d i s p l a y e d .  

A  s e c o n d   e m b o d i m e n t   of  v i s u a l   d i s p l a y   a p p a r a t u s   w i l l   now  b e  

d e s c r i b e d   w i t h   r e f e r e n c e   to  F ig .   2.  In  t h i s   c o n s t r u c t i o n ,   a  
c i r c u i t   b o a r d   13  i s   m o u n t e d   on  a  r o t a r y   s p i n d l e   14  a n d  

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

o p p o s e d   u p s t a n d i n g   b r a c k e t s   15,  c a r r y i n g   r e s p e c t i v e   a r r a y s  
of  d i f f e r e n t   c o l o u r e d   l i g h t   e m i t t i n g   d i o d e s   16,  a r e   m o u n t e d .  

The  u p p e r   ends   of  t he   b r a c k e t s   15  a re   b r a c e d   a g a i n s t   o u t w a r d  

m o v e m e n t   due  to  c e n t r i f u g a l   f o r c e s   by  a  b r a c i n g   p l a t e   17 

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

c i r c u i t   b o a r d   13.  The  s p i n d l e   14  c a r r i e s ,   b e n e a t h   t h e  

c i r c u i t   b o a r d   13,  a  bush   18  i n c l u d i n g   c o m m u t a t o r   r i n g s   19 

c o n t a c t e d   by  b r u s h   c o n t a c t s   20  f o r   the   s u p p l y   of  e l e c t r i c a l  

p o w e r   f o r   t he   c o n t r o l   c i r c u i t   c a r r i e d   on  t h e   c i r c u i t   b o a r d  

13.  Above  the   bush   18  t he   s p i n d l e   14  c a r r i e s   a  d r i v e n  

p u l l e y   21  a r o u n d   w h i c h   p a s s e s   a  d r i v e   b e l t   22  d r i v e n   by  a  
d r i v e   p u l l e y   23  c o n n e c t e d   to   t h e   s p i n d l e   24  of  a  d r i v e   m o t o r  

25.  The  p u l l e y   21  c a r r i e s   a  p a i r   of  u p w a r d l y   p r o j e c t i n g  

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



c o n n e c t e d   w i t h   t h e   r e s p e c t i v e   r i n g s   19  and  w h i c h   l o c a t e   i n  

s o c k e t s   40  in  t h e   c i r c u i t   b o a r d   13  f o r   t h e   s u p p l y   of  p o w e r .  

The  p i n s   39  a l s o   t r a n s m i t   t o r q u e   f r o m   t h e   p u l l e y   21  to   t h e  

c i r c u i t   b o a r d   13  to   c a u s e   t he   r o t a t i o n   of  t h e   l a t t e r .   To 

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

t h e r e   is   p r o v i d e d   b e n e a t h   t h e   r o t a r y   c i r c u i t   b o a r d   13  a  

f i x e d   n o n - r o t a t i n g   o p t i c a l   g r a t i n g   e l e m e n t   in  t he   f o r m   of  a n  

u p s t a n d i n g   c y l i n d r i c a l   o p t i c a l l y   s e g m e n t e d   f l a n g e   27  w h i c h  

i s   c a r r i e d   on  a  s u p p o r t   41  and   w h i c h   i s   s t r a d d l e d   by  a n  

o p t i c a l   r e a d i n g   d e v i c e   28,  a g a i n   h a v i n g   a  l i g h t   s o u r c e   a n d  

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

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

f l a n g e   27.  The  o p t i c a l   r e a d i n g   d e v i c e   28  i s   f i x e d   to  t h e  

u n d e r s i d e   of  t h e   c i r c u i t   b o a r d   13.  T h i s   c o n s t r u c t i o n   i s  

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

s p i n n i n g   a s s e m b l y   c o m p r i s i n g   t h e   c i r c u i t   b o a r d   13,  b r a c k e t s  

15  c a r r y i n g   d i o d e   a r r a y s   16,  b r a c i n g   p l a t e   17,  and  o p t i c a l  

r e a d i n g   d e v i c e   28  by  v e r t i c a l   s l i d i n g   a l o n g   t he   s p i n d l e   1 4 .  

When  a  new  a s s e m b l y   is   p o s i t i o n e d   on  t he   s p i n d l e ,   i t s  

s o c k e t s   40  a r e   l o c a t e d   ove r   and  c a u s e d   to  r e c e i v e   t he   p i n s  

39,  and  i t s   o p t i c a l   r e a d i n g   d e v i c e   28  l o w e r s   d i r e c t l y   o n t o  

t h e   s e g m e n t e d   f l a n g e   27  w i t h o u t   t h e   l a t e r a l   a d j u s t m e n t   w h i c h  

i s   n e c e s s a r y   in  t h e   a r r a n g e m e n t   of  F i g .   1.  The  f l a n g e   m a y  

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

W i t h   r e f e r e n c e   to  F i g .   4,  a  f o r m   of  c i r c u i t r y   i s   i l l u s t r a t e d  

w h i c h   may  be  u s e d   f o r   t h e   c o n t r o l   of   t h e   l i g h t   s o u r c e s   i n  

t h e   v i s u a l   d i s p l a y   a p p a r a t u s   of  F i g s .   1  and  2.  For  t h e  

p u r p o s e s   of  e x p l a n a t i o n ,   the   c i r c u i t   c o m p o n e n t s   to  t h e   r i g h t  

of  t he   b r o k e n   d i v i d i n g   l i n e   a r e   c a r r i e d   on  t he   c i r c u i t   b o a r d  

8  or  13  of   t h e   d e v i c e s   as  i l l u s t r a t e d   in   F i g s .   1  and  2 ;  

t h e s e   c o m p o n e n t s   c o m p r i s e s   a  d a t a   s t o r e   29  of  t he   r a n d o m  

a c c e s s   m e m o r y   (RAM)  t y p e   w h i c h   can   s t o r e ,   f o r   e a c h   i n c r e m e n t  

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

b i n a r y   word   f o r m   d e t e r m i n i n g   t h e   s t a t e   of  e n e r g i s a t i o n   f o r  



e a c h   l i g h t   s o u r c e   in  t he   a r r a y s .   I t   s h o u l d   be  n o t e d   t h a t  

t he   two  l i g h t s   s o u r c e   a r r a y s   may  be  e l e c t r i c a l l y  

i n t e r c o n n e c t e d   to  be  s y n c h r o n o u s l y   c o n t r o l l e d ,   or  may  b e  

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

d i s p l a y   r e q u i r e d .  

A  c o u n t e r   30  i s   p r o v i d e d   f o r   c o u n t i n g   t h e   p u l s e s ,   or  m a x i m a  

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

r e a d i n g   d e v i c e   12  or  2 8 .  

The  RAM  29  is  a r r a n g e d   to  be  a d d r e s s e d   by  t h e   i n c r e m e n t i n g  

c o u n t   o u t p u t   f r o m   c o u n t e r   30  so  as  to   p r o d u c e   on  o u t p u t s  

3 1 , 3 1 a   the   s e t s   of  e n e r g i s i n g   s i g n a l s   f o r   t he   two  l i g h t  

s o u r c e   a r r a y s   in  s y n c h r o n i s m   w i t h   t h e i r   r o t a t i o n .  

A  mode  c o n t r o l / r e s e t   u n i t   32  d e t e r m i n e s   t he   mode  of  d i s p l a y  

of  the   d e v i c e   a t   any  g i v e n   t i m e .   For  e x a m p l e ,   t he   d i s p l a y  

may  be  c o n t r o l l e d   to  d i s p l a y   a  s t a t i o n a r y   i m a g e   or  a  

f o r w a r d l y   or  b a c k w a r d l y   m o v i n g   image   or  a  p o s i t i v e   o r  

n e g a t i v e   i m a g e .   To  d e t e r m i n e   w h e t h e r   t he   d e v i c e   w i l l  

o p e r a t e   in  a  s t a t i o n a r y   or  m o v i n g   i m a g e   mode ,   t he   r e s e t   u n i t  

32  d e t e r m i n e s   t he   m a n n e r   of  r e s e t   of  t he   c o u n t e r   30.  F o r  

e x a m p l e ,   i f   the   o p t i c a l   r e a d - o u t   c o o p e r a t e s   w i t h   t h e  

s e g m e n t e d   d i s c   to  p r o d u c e   144  p u l s e s   per   c o m p l e t e   r e v o l u t i o n  

of  t he   l i g h t   s o u r c e   a r r a y s ,   and  the   r e s e t   u n i t   32  o p e r a t e s  

to  r e s e t   the   c o u n t e r   30  a f t e r   e a c h   144  c o u n t e d   p u l s e s ,   t h e  

d i s p l a y e d   image   w i l l   a p p e a r   s t a t i o n a r y ,   s i n c e   the   c y c l e   o f  

the   s e q u e n t i a l   s u p p l y   of  e n e r g i s i n g   c o n t r o l   s i g n a l s   i s  

e x a c t l y   s y n c h r o n i z e d   w i t h   the   r o t a t i o n   of  t he   d i o d e   a r r a y s .  
Thus  a t   each   g i v e n   r o t a t i o n a l   p o s i t i o n   of  t h e   d i o d e   a r r a y s ,  
t h e   code  d e t e r m i n i n g   the   s t a t e   of  e n e r g i s a t i o n   of  e a c h   l i g h t  

s o u r c e   w i l l   be  t h e   s a m e   in  one   r e v o l u t i o n   as  in  t h e  

p r e c e d i n g   r e v o l u t i o n .   H o w e v e r ,   i f   t he   r e s e t   u n i t   3 2  

o p e r a t e s   to  r e s e t   t he   c o u n t e r   a f t e r   145  p u l s e s   t he   a r r a y s  
w i l l   have   a d v a n c e d   by  one  i n c r e m e n t   when  e n e r g i s e d   i n  



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

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

e n e r g i s e d   in  a c c o r d a n c e   w i t h   t h a t   same  c o d e ;   a c c o r d i n g l y ,  

t h e   d i s p l a y e d   i m a g e   w i l l   a p p e a r   to   move  f o r w a r d   ( i . e .   in  t h e  

d i r e c t i o n   of  r o t a t i o n   of  t he   a r r a y s )   a t   a  s p e e d   d e t e r m i n e d  

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

r o t a t i o n   of  t h e   a r r a y s .   C o n v e r s e l y ,   i f   t h e   r e s e t   u n i t   3 2  

o p e r a t e s   to  r e s e n t   the   c o u n t e r   30  a f t e r   143  p u l s e s ,   t h e  

d i s p l a y e d   i m a g e   w i l l   a p p e a r   to  move  b a c k w a r d s   ( i . e .   in  t h e  

o p p o s i t e   d i r e c t i o n   to  t he   d i r e c t i o n   of  r o t a t i o n   of  t h e  

a r r a y s ) .   The  r e s e t   u n i t   32  can   a l s o   c a u s e   an  i n v e r t e r   u n i t  

33  to  i n v e r t   t he   e n e r g i s i n g   s i g n a l s   on  o u t p u t s   31,  31a  so  a s  

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

( i . e .   by  c a u s i n g   i n v e r s i o n   of  t h e   e n e r g i s i n g   s i g n a l s ) .  

A  t h i r d   e m b o d i m e n t   of  v i s u a l   d i s p l a y   a p p a r a t u s   w i l l   now  b e  

d e s c r i b e d   w i t h   r e f e r e n c e   to  F i g .   3.  In  t h i s   e m b o d i m e n t ,   a  

s u p p o r t   member   and  e l e c t r o n i c   c i r c u i t   b o a r d   50  is   m o u n t e d   o n  

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

u p s t a n d i n g   b r a c k e t s   51,  c a r r y i n g   r e s p e c t i v e   a r r a y   b o a r d s   52  

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

The  a r r a y   b o a r d s   52  have   d e c o d i n g   and  l a t c h i n g   d e v i c e s  

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

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

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

a t   53a ,   53b ,   53c  and  53d.  T h i s   a l l o w s   f o r   the   f a c t   t h a t  

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

s e q u e n c e   t h e   a r r a y   b o a r d s   52  move  a  f i n i t e   a m o u n t   w i t h  

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

t h i s   a m o u n t .  

The  a r r a y   b o a r d s   52  c o m p r i s e :   t h e   l i g h t   e m i t t i n g   d i o d e s ,  

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

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



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

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

m u l t i p l e x i n g   m e a n s   t h a t   64  l i g h t   e m i t t i n g   d i o d e s   (32  red  a n d  

32  g r e e n )   can  be  c o n t r o l l e d   by  an  e i g h t   l i n e   ( d a t a   b u s )  

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

t he   r a n g e   0 - 7 .  

For  e x a m p l e ,   '0'  may  s t r o b e   the   common  d a t a   bus  i n t o   the   t o p  

e i g h t   red  l i g h t   e m i t t i n g   d i o d e s ;   '1'  may  s t r o b e   the   t o p  

e i g h t   g r e e n   l i g h t   e m i t t i n g   d i o d e s   and   so  on  g i v i n g   a  t o t a l  

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

t h e i r   o n / o f f   s t a t e   a c c o r d i n g   to  t he   e i g h t   b i t   d a t a   bus  a t  

t he   t ime   of  s t r o b e .  

O t h e r   l i n e s   to   t h e   a r r a y   b o a r d s   52  a r e   p o w e r   l i n e s   to  s u p p l y  

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

The  s i n g l e   c i r c u i t   b o a r d   fo r   c o n t r o l l i n g   t h e   two  a r r a y  
b o a r d s   52  c o m p r i s e s   an  on  b o a r d   f r e e   r u n n i n g   o s c i l l a t o r  

w h i c h   i s   c a r e f u l l y   c o n t r o l l e d   so  as  to  be  a b l e   to  p r e s e n t   a n  

a p p a r e n t l y   s t a t i o n a r y   image   to  t h e   v i e w e r   by  m a i n t a i n i n g   t h e  

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

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

In  t h i s   e m b o d i m e n t   t he   p i c t u r e   i n f o r m a t i o n   is   c o n t a i n e d   in  a  

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

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

p l u g   in  memory  r e c e p t o r   54  on  the   c i r c u i t   b o a r d   5 0 .  

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

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

s p e c i f i c   i n f o r m a t i o n   to  c o n t r o l   t he   r e s t   of  the   e l e c t r o n i c s  

and  c o n t r o l   w h i c h   page   of  i n f o r m a t i o n   i s   to  be  d i s p l a y e d   a t  

any  one  t i m e .  



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

o u t p u t s   u s e d   by  v a r i o u s   c i r c u i t s .   Some  of  t h e s e   c i r c u i t s  

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

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

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

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

1.  Moving   t h e   p i c t u r e   c l o c k w i s e   by  s l o w i n g   down  t h e  

o s c i l l a t o r .  

2.  Moving   t h e   p i c t u r e   a n t i - c l o c k w i s e   by  s p e e d i n g   up  t h e  

o s c i l l a t o r .  

3.  F l a s h i n g   t h e   p i c t u r e   by  c o n t r o l l i n g   t h e   o u t p u t s   of  t h e  

p r o g r a m   p r o m .  
4.  A l t e r n a t e   p i c t u r e s   by  s e l e c t i n g   2  p a g e s   and  a l t e r n a t i n g  

them  o v e r   a  few  s e c o n d s .  

5.  A n i m a t e   p i c t u r e s   by  s e l e c t i n g   e i t h e r   4  or  8  p a g e s   a n d  

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

6.  R e s e t t i n g   t h e   c y c l e .  

7.  S y n c h r o n i s e   t he   p i c t u r e   to  t h e   f r o n t   by  i n v o k i n g   a  p h o t o  

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

r e s e t t i n g   p o s i t i o n a l   i n f o r m a t i o n   to  i t .  

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

d i f f e r e n t   p e r s o n a l i t i e s   w h i c h   a r e   a c c e s s e d   by  a  bank  o f  

s w i t c h e s   55.  A s s u m e   e a c h   p e r s o n a l i t y   t a k e s   up  to  t h i r t y   t w o  

s e q u e n t i a l   i n s t r u c t i o n s   w h i c h   may  be ,   f o r   e x a m p l e :  

1.  s e l e c t   p a g e   1  and  f l a s h  

2.  s e l e c t   p a g e   1  and  r o t a t e   l e f t  

3.  s e l e c t   p a g e   2  and  r o t a t e   r i g h t ,   e t c  

32.  RESET  TO  1 

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

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



a d d r e s s   l i n e s ,  a r e   h e l d   H i g h   or  Low  by  s w i t c h e s   m a k i n g   i t  

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

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

1.  s e l e c t   page   6 

2.  s e l e c t   p a g e   4  and  r o t a t e   r i g h t  

3.  d i t t o  

24.  RESET  TO  1 

The  c i r c u i t   e l e m e n t s   to  t he   l e f t   of  the   b r o k e n   d i v i d i n g   l i n e  

in  F i g .   4  c o n s t i t u t e   p r o g r a m m i n g   a p p a r a t u s   w h i c h   can   be  u s e d  

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

d e f i n i n g   t he   i m a g e s   to  be  d i s p l a y e d .   In  one  e m b o d i m e n t   o f  

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

c i r c u i t r y   on  the   c i r c u i t   b o a r d   8  a re   t e m p o r a r i l y   c o u p l e d  

d u r i n g   p r o g r a m m i n g   by  way  of  a  m u l t i p l e   c o n t a c t   c o u p l i n g ,  

one  p a r t   of  w h i c h   i s   c a r r i e d   on  t h e   b o a r d .   The  p r o g r a m m i n g  

d a t a   is   s u p p l i e d   in  p a r a l l e l   fo rm  t h r o u g h   t h e   c o u p l i n g .   An 

a l t e r n a t i v e   m e t h o d   of  d a t a   s u p p l y   i s   by  way  of   a  c o n t a c t   3 4  

c o n t a c t i n g   t h e   s p i n d l e   of  t h e   m o t o r   3  and  a  c o n t a c t   3 5  

c a r r i e d   on  t he   u n d e r s i d e   of  t he   c i r c u i t   b o a r d   8  c o n t a c t i n g  

t he   o t h e r   end  of  the   s p i n d l e .   In  t h i s   a l t e r n a t i v e   m e t h o d ,  

the   d a t a   w o u l d   be  p u t   in  s e r i a l   form  in  t h e   p r o g r a m m i n g   u n i t  

s u p p l i e d   to  c o n t a c t   34,  and  d e c o d e d  b y   a p p r o p r i a t e   m e a n s   o n  

t h e   c i r c u i t   b o a r d .  

The  p r o g r a m m i n g   a p p a r a t u s   is   o p e r a b l e   to  w r i t e   i n t o   t he   RAM 

29  t h e   b i n a r y   w o r d s   c o n s t i t u t i n g   c o d e s   to   be  r e a d   f o r   e a c h  

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

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

g e n e r a t o r   and  an  i n c r e m e n t a l   p r o g r a m m i n g   c o u n t e r   37.  In  t h e  

w r i t i n g   mode ,   t he   c o u n t e r   37  a d v a n c e s   the   p r o g r a m   c o u n t e r   30 

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

l o c a t i o n s   of   t h e   RAM  29.  E a c h   t i m e   a  new  s e t   of   m e m o r y  



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

w o r d   g e n e r a t o r   36  and   w r i t t e n   i n t o   t h e   s t o r e   29  by  way  o f  

t h e   w r i t e   l i n e   38  f o r   s t o r a g e .   The  word  g e n e r a t o r   36  m a y ,  
f o r   e x a m p l e ,   be  one  w h i c h   r e a d s   p u n c h e d   t a p e   to  g e n e r a t e ,   i n  

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

s t o r a g e   in  RAM  2 9 .  

The  mode  c o n t r o l / r e s e t   u n i t   32  may  be  p r o g r a m m a b l e   t o  

p r o v i d e   any  of  a  v a r i e t y   of  d i s p l a y   mode  s e q u e n c e s .   F o r  

e x a m p l e ,   i t   may  be  o p e r a b l e   to  c o n t r o l   t he   r e s e t t i n g   o f  

c o u n t e r   30  and  mode   of   t h e   i n v e r t e r   u n i t   33  so  as  f i r s t   t o  

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

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

m o v e m e n t   t h e r e o f ,   and  t h e n   to   r e v e r t   to  t he   s t a t i o n a r y  

p o s i t i v e   fo rm  of  t h e   d i s p l a y e d   i m a g e .  

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

d e s c r i b e d   w i t h   r e f e r e n c e   to  F i g s .   5,  6  or  7 .  

R e f e r r i n g   to  F i g .   5,  p r o g r a m m e r   a p p a r a t u s   c o m p r i s e s   a  

c y l i n d r i c a l   d rum  60  to  w h i c h   a r t w o r k   or  g r a p h i c s   61,  w h i c h  

is   to  be  d i s p l a y e d   by  t h e   d i s p l a y   a p p a r a t u s ,   i s   a t t a c h e d .  

S e n s o r   a p p a r a t u s   g e n e r a l l y   r e p r e s e n t e d   a t   62  i s   p o s i t i o n e d  

n e x t   to  t h e   d r u m   60  and   s e r v e s   to   e n t e r   i n f o r m a t i o n  

r e p r e s e n t a t i v e   of  t h e   a r t w o r k   i n t o   a  memory   63.  In  u s e  

l i g h t   f r o m   a  s o u r c e   64  i s   p r o j e c t e d   v i a   a  f i b r e   o p t i c   t u b e  

65  to   a  s e n s o r   h e a d   66  and   r e f l e c t e d   b a c k   o f f   t h e   a r t w o r k   6 1  

a l o n g   a  f i b r e   o p t i c   t u b e   67  to  a  l i g h t   s e n s o r   68.  When  a  

d a r k   a r e a   of   t h e   a r t w o r k   p a s s e s   t h e   s e n s o r   h e a d   66  t h e   l i g h t  

s e n s o r   68  r e g i s t e r s   a  p u l s e   in  t h e   memory   63.  The  s t o r e d  

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

a p p a r a t u s .  

R e f e r r i n g   now  to  F i g s .   6  and  7,  d e t a i l e d   v i e w s   of  t h e  

a p p a r a t u s   of  F i g .   5  a r e   i l l u s t r a t e d .  



A  c o n t r o l   u n i t   70  o p e r a t e s   a  d r i v e   m o t o r   71  w h i c h   d r i v e s   t h e  

drum  60  v i a   a  d r i v e   b e l t   72.  A  bank   of  s e n s o r s   66  i s  

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

c o n t a i n s   an  i l l u m i n a t i n g   l amp  73  (F ig .   7)  w h i c h   p a s s e s  

t h r o u g h   a  c o l o u r   f i l t e r   74  ( the   c o l o u r   a t   w h i c h   i t   i s   s e t  

b e i n g   g o v e r n e d   by  i n f o r m a t i o n   f r o m   t h e   c o n t r o l   u n i t   70) .   As 

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

d i r e c t e d   f r o m   t h e   l amp  r e f l e c t s   b e s t   o f f   of  t he   same   c o l o u r  

on  the   p i c t u r e .   S e n s o r s   68  r e c e i v e   t h i s   e x t r a   i n t e n s i t y   a n d  

a re   a c t u a t e d   i f   t h a t   c o l o u r   is   p r e s e n t .  

T h i s   i n f o r m a t i o n   i s   t h e n   s e n t   b a c k   to   t h e   c o n t r o l   70  u n i t  

where   i t   is   s t o r e d   in  t he   m e m o r y .  

The  memory   l o c a t i o n s   a r e   u p d a t e d   e v e r y   t i m e   a  ' p u l s e '   i s  

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

s e r i e s   of  l i n e s   on  the   p a p e r   c o r r e s p o n d i n g   to  t h e   r e q u i r e d  

m a t r i x   s i z e   of  t h e   p i c t u r e .  

A l o n g s i d e   e a c h   of   t h e s e   l i n e s   i s   a  hex   n u m b e r   w h i c h   c an   b e  

c r o s s   r e f e r e n c e d   to  t he   c o n t r o l   u n i t   70  w h i c h   w i l l   a l s o   b e  

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

i n t e r r o g a t e   t he   memory   c o n t e n t s   and  to  see  w h a t   t h e   c o n t r o l  

u n i t   70  has   i n t e r p r e t e d   fo r   t h a t   s e g m e n t   of  p i c t u r e .  

When  a  c o m p l e t e   r e v o l u t i o n   of  t h e   d rum  60  has   b e e n  

c o m p l e t e d ,   t he   c o l o u r   f i l t e r   74  i s   a u t o m a t i c a l l y   c h a n g e d   f o r  

the   n e x t   c o l o u r   and  the   p r o c e s s   i s   r e p e a t e d .   T h i s   t i m e  

h o w e v e r ,   t h e   c o n t r o l   u n i t   70  a l l o c a t e s   a  d i f f e r e n t   a r e a   o f  

memory  f o r   t h a t   c o l o u r .  

When  a l l   c o l o u r s   have   been   r e a d   ( t h e   a m o u n t   of  c o l o u r s   m a y  

v a r y   fo r   d i f f e r e n t   m o d e l s )   a  c a r r i a g e   m o t o r   75  m o v e s   t h e  

s e n s o r   head   66  to  the   n e x t   s e g m e n t   of  p i c t u r e   to  be  r e a d .  

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



s e n s o r   76  t e l l s   t h e   c o n t r o l   u n i t   70  when   to  s t o p   t h e  

c a r r i a g e   m o t o r   7 5 .  

The   p r o c e s s   i s   t h e n   r e p e a t e d   f o r   s e g m e n t   two   and   so  on ,   e a c h  

t i m e   a  new  s e g m e n t   of  c o l o u r   o c c u r s ,   t h e   c o n t r o l   u n i t   70  

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

The  s e n s o r   h e a d   shown  in  F i g .   7  i s   ' c o l o u r   d i s c r i m i n a t i n g ' .  

I t   may  be  s u b s t i t u t e d   by  a  h e a d   w h i c h   i s   n o t   c o l o u r  

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

p i c t u r e   w o u l d   be  b r o k e n   down  i n t o   i t s   p r i m a r y   c o l o u r s   and  a  

s e p a r a t e   s h e e t   of  a r t w o r k   61  w o u l d   be  f a s t e n e d   to  t he   d r u m  

60  f o r   e a c h   c o l o u r .   A l t h o u g h   e a c h   s h e e t   w o u l d   b e  

m o n o c h r o m e .  

The  c o n t r o l   u n i t   70  can   r e c o g n i s e   t h e   two  d i f f e r e n t   t y p e s   o f  

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

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

m e m o r y   t h e   u s e r   can  m a n i p u l a t e   t h i s   d a t a ' a n d   e v e n t u a l l y  

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

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

w h e r e u p o n   t h e   memory   m o d u l e   w i l l   be  i n t e r r o g a t e d   by  t h e  

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

w i l l   be  an  e l e c t r o n i c   copy   of  t h e   o r i g i n a l   a r t w o r k .  

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

i m a g e   d i s p l a y .   For  e x a m p l e ,   t h e   d i s p l a y   zone   in  w h i c h  

i m a g e s   can   be  d i s p l a y e d   e x t e n d s   a r o u n d   the   f u l l   360°   o f  

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

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

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

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

m o v i n g   i m a g e   can  s i m i l a r l y   be  v i e w e d   f rom  any  d e s i r e d  



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

V a r i o u s   m o d i f i c a t i o n s   to  the   c o n t r o l   c i r c u i t r y   d e s c r i b e d  

a b o v e   w i l l   be  e n v i s a g e d   by  t h o s e   s k i l l e d   in  t he   a r t ;   f o r  

e x a m p l e ,   when  u s i n g   one  or  more   p r o g r a m m a b l e   r e a d   o n l y  

memory   (PROM)  d e v i c e s   t i m e   s h a r i n g   of  a d v e r t i s i n g   d i s p l a y  

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

a d v e r t i s i n g   m a t e r i a l ,   is   p o s s i b l e ,   w i t h   e a c h   PROM  b e i n g   p r e -  

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

v i s u a l   fo rm  by  t he   d i s p l a y   d e v i c e   as  a d v e r t i s i n g   m a t e r i a l  

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

A l t h o u g h   t h e   a b o v e   d e s c r i b e d   d e v i c e s   use   l i g h t   e m i t t i n g  

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

may  be  a p p l i c a b l e .  

In  t he   above   d e s c r i b e d   s p i n n i n g   a r r a n g e m e n t s ,   a  s i m p l e  

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

by  m o u n t i n g   one  a r r a y   of  l i g h t   s o u r c e s   c l o s e r   to  t h e  

r o t a t i o n a l   a x i s   t h a n   the   o t h e r   a r r a y ,   an  a r r a n g e m e n t   may  b e  

p r o v i d e d   in  w h i c h   the   o u t e r   a r r a y   f o r m s   an  i m a g e   w h i l e   t h e  

i n n e r   a r r a y   f o r m s   a  b a c k g r o u n d   f o r   t he   i m a g e ,   or  a n o t h e r  

i m a g e   w h i c h   is   i n t e n d e d   to  a p p e a r   b e h i n d   t h e   i m a g e   of  t h e  

o u t e r   a r r a y .  

M o d i f i c a t i o n s   and  i m p r o v e m e n t s   may  be  made  w i t h o u t   d e p a r t i n g  

f rom  t he   s c o p e   of  t he   i n v e n t i o n .  



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

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

a r r a y   to   move  c y c l i c a l l y   so  t h a t   s a i d   s o u r c e s   p e r f o r m   a  

r e p e t i t i v e   s c a n n i n g   of   a  d i s p l a y   z o n e ,   and  c o n t r o l   means   f o r -  

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

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

s o u r c e s   to  c r e a t e   in  s a i d   d i s p l a y   zone   t he   a p p e a r a n c e   of  a n  

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

a r r a y .  

2.  V i s u a l   d i s p l a y   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  

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

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

d i s p l a y   zone   in  r e p e a t i n g   s u c c e s s i o n .  

3.  V i s u a l   d i s p l a y   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  or  C l a i m  

2,  w h e r e i n   t h e   or  e a c h   s a i d   a r r a y   of  s o u r c e s   i s   c a r r i e d   on  a  

r o t a t a b l e   s u p p o r t .  

4.  V i s u a l   d i s p l a y   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  

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

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

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

s o u r c e s   in  a c c o r d a n c e   w i t h   t h e   r o t a t i o n  o f   s a i d   a r r a y s .  

5.  V i s u a l   d i s p l a y   a p p a r a t u s   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 o n t r o l   m e a n s   i n c l u d e s   d a t a  

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

of   m o v e m e n t   o f   t h e   or   e a c h   s a i d   a r r a y ,   t h e   s t a t e   o f  

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

a r r a y s .  

6.  V i s u a l   d i s p l a y   a p p a r a t u s   a c c o r d i n g   to  C l a i m   5,  w h e r e i n  



s a i d   d a t a   m e m o r y   means   is  in  t he   fo rm  of  a  d e t a c h a b l e   m e m o r y  

s t o r a g e   d e v i c e .  

7.  V i s u a l   d i s p l a y   a p p a r a t u s   a c c o r d i n g   to  C l a i m   5  or  C l a i m  

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

memory   m e a n s   w i t h   d a t a   r e p r e s e n t a t i v e   of  a r t w o r k   to  b e  

d i s p l a y e d   as  an  image   by  t h e   a p p a r a t u s .  

8.  V i s u a l   d i s p l a y   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  

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

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

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

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

s a i d   s e g m e n t   of  s a i d   a r t w o r k   and  memory   means   e n t e r i n g   d a t a  

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

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

9.  V i s u a l   d i s p l a y   a p p a r a t u s   a c c o r d i n g   to  C l a i m   8,  w h e r e i n  

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

means   f o r   d e t e c t i n g   d i f f e r e n t   c o l o u r s   on  s a i d   a r t w o r k .  

10.  V i s u a l   d i s p l a y   a p p a r a t u s   a c c o r d i n g   to  C l a i m   9,  w h e r e i n  

s a i d   m e a n s   f o r   d e t e c t i n g   d i f f e r e n t   c o l o u r s   on  s a i d   a r t w o r k  

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

s o u r c e s   t o w a r d s   s a i d   a r t w o r k   and  means   f o r   d e t e c t i n g  

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