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g)  Information  display  devices. 

  In  an  information  display  device  for  viewing  at  close  quar- 
ters,  a flood  gun  CRT  (10)  has  intervening  electrode  structure  15, 
16  arranged  such  that  any  of  the  addressable  areas  formed  by 
rows  (20)  and  columns  (21)  may  be  controllably  activated.  Each 
area  is  associated  with  an  information  legend  (not  shown)  and 
may  be  activated  to  indicate  the  status  of  the  associated  informa- 
tion. 

The  present  invention  overcomes  the  problem  of  providing 
an  easily  addressed,  bright  and  chromatically  consistent  display 
for  use  in  rugged  environments  including  aircraft. 



This  i n v e n t i o n   r e l a t e s   to  dev ices   for  the  d i s p l a y   o f  

i n f o r m a t i o n   and  in  p a r t i c u l a r   to  dev ices   for  d i s p l a y   o f  

i n f o r m a t i o n   legends  for  viewing  at  c lose  q u a r t e r s .  

A  known  method  of  i n f o r m a t i o n   d i s p l a y   i nvo lves   i l l u m i n a t i o n  

of  an  i n d i c a t o r   a s s o c i a t e d   with  a  legend  b e a r i n g   i n f o r m a t i o n  

s t a t u s   d e t a i l s .   To  date  i n d i c a t o r s   such  as  lamps  and  l i g h t  

e m i t t i n g   diodes  have  been  employed.  Problems  with  s u c h  

i n d i c a t o r s   inc lude   device   f a i l u r e ,   i n c o n s i s t e n t   b r i g h t n e s s  

between  dev ices   and  the  d i f f i c u l t y   of  m a i n t a i n i n g   c h r o m a t i c  

o o n s i s t e n c y   as  b r i g h t n e s s   v a r i e s ,   for  example  the  s h i f t   t o w a r d s  

red  which  occurs  as  a  lamp  f i l amen t   c a r r i e s   l e s s   and  l e s s  

c u r r e n t .  

Recen t ly   the  use  of  c o m p a r a t i v e l y   r e l i a b l e   Cathode  Ray 

Tubes  (CRT)  has  been  proposed  for  i n f o r m a t i o n   d i s p l a y   a p p l i c a -  

t i o n s ,   such  as  for  example  in  an  a i r c r a f t .   U n f o r t u n a t e l y   u s e  

of  a  CRT,  with  i t s   a s s o c i a t e d   time  base  and  scan  dr ive   components  

is  an  expensive   d i s p l a y   compared  with  simple  i n d i c a t o r s .   If  a  

colour   d i s p l a y   is  con t empla t ed ,   for  example  red  for  d a n g e r ,  

use  of  a  c o n v e n t i o n a l   shadow  mask  CRT  compounds  expense  and  

complex i ty .   Use  of  a  shadow  mask  CRT  may  be  ru l ed   out  f o r  

some  a p p l i c a t i o n s   due  to  the  mass  of  the  shadow  mask  and  

a l ignment   problems,   such  as  a p p l i c a t i o n s   where  the  CRT  may  b e  

s u b j e c t e d   to  v i b r a t i o n   and  g - f o r c e ,  i n c l u d i n g   use  in  a  v e h i c l e .  

According  to  the  p re sen t   i n v e n t i o n   an  i n f o r m a t i o n   d i s p l a y  

device  for  l o c a l   viewing  i nc ludes   a  f lood  gun  cathode  ray  t u b e  



having  an  e l e c t r o n   emiss ive   ca thode ,   a  l i g h t   emiss ive   p h o s p h o r  

on  a  viewing  face ,   and  an  i n t e r v e n i n g   e l e c t r o d e   s t r u c t u r e  

p r o v i d i n g   a d d r e s s a b l y   a c t i v a t a b l e   areas  on  the  viewing  f a c e ,  

and  an  i n f o r m a t i o n   legend  a s s o c i a t e d   with  each  a c t i v a t a b l e   a r e a  

such  tha t   a c t i v a t i o n   w i th in   an  area  d i s p l a y s   i n f o r m a t i o n   by  

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

P r e f e r a b l y   an  i n f o r m a t i o n   legend  is  a p p l i e d   to  the  CRT 

face  over  an  a d d r e s s a b l e   area  as  a  l i g h t   b lock ing   s t e n c i l   o r  

a l t e r n a t i v e l y   an  e l e c t r o n   b lock ing   legend  inc luded   in  t h e  

i n t e r v e n i n g   e l e c t r o d e   s t r u c t u r e .   An  area  may  a d v a n t a g e o u s l y  

be  a c t i v a t e d   to  provide   a  legend  background.   In  a  p r e f e r r e d  
embodiment  of  the  p r e s e n t   i n v e n t i o n   areas   of  d i f f e r e n t   p h o s p h o r  

give  a  c o l o u r  p r e s e n t a t i o n  a n d  c o l o u r   change  is  used  to  f u r t h e r  

i n d i c a t e   i n f o r m a t i o n   s t a t u s ,   a d v a n t a g e o u s l y   by  a  v o l t a g e  
c o n t r o l l e d   pene t ron   p h o s p h o r .  

A l t e r n a t i v e l y   a  legend  may  be  r e v e a l e d   in  an  area  by 
s e l e c t i v e   a c t i v a t i o n   of  a d d r e s s a b l y   a c t i v a t a b l e   segments  w i t h i n  

tha t   a rea .   I n  t h i s   way  a  dynamic  legend  w i th in   an  area  may  b e  

formed.  Legends  may  be  formed  of  a l p h a - n u m e r i c   c h a r a c t e r s   o r  

a l t e r n a t i v e l y   convey  i n f o r m a t i o n   s t a t u s   by  o v e r a l l   shape  w i t h i n  

an  a r e a .  

Disp lay   a r rangements   based  on  f lood  gun  CRTs  are  d e s c r i b e d  

in  UK  P a t e n t s   1,536,776  and  1 ,569,973.   It  wi l l   be  a p p r e c i a t e d  

tha t   these   p a t e n t   s p e c i f i c a t i o n s ,   which  r e l a t e   to  the  a r t   o f  

d i s p l a y i n g   a  c h a r a c t e r   for  d i s t a n t   viewing  and  not  i n f o r m a t i o n  

at  c lose   q u a r t e r s ,   d i s c l o s e   a  CRT  s t r u c t u r e   in  which  a d d r e s s a b l e  

areas   of  a  CRT  face  may  be  i l l u m i n a t e d .   As  wi l l   be  a p p r e c i a t e d  

by  those  s k i l l e d   in  the  a r t   to  which  the  p r e s e n t   i n v e n t i o n  

r e l a t e s ,   in  the  p r e s e n t   i n v e n t i o n   use  is  made  of  a  f lood  gun 
CRT  with  an  e l e c t r o d e   s t r u c t u r e   p r o v i d i n g   a d d r e s s a b l y   a c t i v a t e d  

areas  t o g e t h e r   with  a  r e a l i s a t i o n   tha t   such  a  s t r u c t u r e   can  

provide   edge  r e s o l u t i o n   s u i t a b l e   for  viewing  at  c l o s e  

q u a r t e r s .  



In  order   tha t   f e a t u r e s   and  advantages   of  the  p r e s e n t  

inven t ion   may  be  a p p r e c i a t e d   embodiments  and  examples  wi l l   now 

Je  d e s c r i b e d   with  r e f e r e n c e   to  the  accompanying  d i a g r a m m a t i c  

i r a w i n g s , o f   w h i c h :  

Fig  1  r e p r e s e n t s   a  f lood  gun  CRT, 

Fig  2  shows  e l e c t r o d e   s t r u c t u r e   of  the  CRT  of  Fig  1, 

Fig  3  r e p r e s e n t s   a  t y p i c a l   i n f o r m a t i o n   d i s p l a y ,  

Fig  4  shows  e l e c t r o d e   s t r u c t u r e   d e t a i l ,  

Fig  5  a  f u r t h e r   i n f o r m a t i o n   d i s p l a y ,  

Fig  6  shows  a l t e r n a t i v e   e l e c t r o d e   s t r u c t u r e ,  

Fig  7  shows  f u r t h e r   e l e c t r o d e   s t r u c t u r e ,  

Fig  8  shows  e l e c t r i c a l   i n s t a l l a t i o n   for  an  a i r c r a f t ,  

Figs  9  and  10  show  p h y s i c a l   i n s t a l l a t i o n   in  an  a i r c r a f t ,   and  

Fig  11  shows  a  f u r t h e r   i n f o r m a t i o n   d i s p l a y .  

In  a  f lood  gun  CRT  having  a  g l a s s   envelope  10  (Fig  1)  a n  

e l e c t r o n   f lood  is  p rov ided   by  emiss ive   f i l a m e n t s ,   such  a s  
f i l a m e n t   1 1 ,  a n d ' r e a r   e l e c t r o d e   18  towards  phosphor  12  by  means 

known  in  the  a r t .   The  f lood  emiss ion   is  a c c e l e r a t e d   by  a  f i e l d  

mesh  14  and  c o n t r o l l e d   by  a  f i r s t   i n t e r v e n i n g   e l e c t r o d e   15  and  a  
second  i n t e r v e n i n g   e l e c t r o d e   16.  The  way  in  which  f i r s t   and  

second  e l e c t r o d e s   15  and  16  c o n t r o l   the  e l e c t r o n   f lood  to  p r o v i d e  

a d d r e s s a b l y   a c t i v a t a b l e   areas   on  CRT  face  17  is  documented,  a s  

for  example  in  the  UK  pa ten t   s p e c i f i c a t i o n s   r e f e r e n c e d   a b o v e .  

E l e c t r o d e s   15  and  16  may  be  of  mesh  c o n s t r u c t i o n   and  a r ranged   i n  

row  s t r i p e s   (such  a s  s t r i p e s   20)  and  column  s t r i p e s   (such  a s  

s t r i p e s   21)  as  may  be  more  c l e a r l y   seen  in  Fig  2.  It  wi l l   be  

a p p r e c i a t e d   tha t   by  s u i t a b l y   a d d r e s s i n g   the  e l e c t r o d e   s t r i p e s   b y  

means  known  in  the  art   any  a rea ,   or  with  m u l t i p l e x i n g   any  
combina t ion   of  a reas   may  be  a c t i v a t e d .  



In  accordance   with  the  p r e s e n t   i n v e n t i o n   an  item  o f  

i n f o r m a t i o n   is  a s s o c i a t e d   with  each  a d d r e s s a b l e   area ,   and  a c t i v a -  

t i on   of  the  area   as  d e s c r i b e d   above  is  c o n t r o l l e d   to  d i s p l a y  

the  s t a t u s   of  tha t   i n f o r m a t i o n .   For  example  in  a  d i s p l a y   30 

(Fig  3)  for  l o c a l   viewing  and  i n c l u d i n g   a d d r e s s a b l e   a r e a s  

a r r a n g e d   in  e ight   rows  of  two  columns  a  s t a t i c   i n f o r m a t i o n  

legend ,   such  as  legend  31  is  a p p l i e d   as  l e t t e r i n g   d i r e c t l y   on 

the  CRT  face  32.  A c t i v a t i o n   of  the  area  behind  the  l e t t e r i n g  

i n d i c a t e s   s t a t u s   by  drawing  a t t e n t i o n   to  tha t   i n f o r m a t i o n .  

I t   w i l l   be  a p p r e c i a t e d   tha t   a  f e a t u r e   of  t h i s   embodiment  of  t h e  

p r e s e n t   i n v e n t i o n   is  i t s   s i m p l i c i t y .   It  may  be  i m p l e m e n t e d  

us ing   a  d e d i c a t e d   e l e c t r o d e   for  each  area   wi thout   a  need  f o r  

m u l t i p l e x i n g .   It  w i l l   be  f u r t h e r   a p p r e c i a t e d   tha t   i f  

i l l u m i n a t i o n   of  the  l e t t e r s   themse lves   is  p r e f e r r e d   as  a n  

i n d i c a t i o n   of  s t a t u s   t h i s   may  be  ach ieved   by  app ly ing   t h e  

legend  in  the  form  of  a  s t e n c i l .  

In  an  a l t e r n a t i v e   embodiment  of   the  p r e s e n t   i n v e n t i o n   a  

s t a t i c   legend  40  (Fig  4)  formed  of  s o l i d   m e t a l l i c   l e t t e r s   i s  

s u p p o r t e d   by  an  e l e c t r o d e   mesh  41.  The  e l e c t r o d e   mesh  i s  

p o s i t i o n e d   as  an  i n t e r v e n i n g   e l e c t r o d e   in  a  f lood  gun  CRT  a s  

d e s c r i b e d   above.  It  w i l l   be  a p p r e c i a t e d   tha t   when  t h e  
e l e c t r o d e   mesh  41  is  held  at  a c t i v a t i n g   p o t e n t i a l   t h e  
c o r r e s p o n d i n g   CRT  area   w i l l   i l l u m i n a t e ,   save  for  the  legend  40 
due  to  the  e l e c t r o n   b lock ing   p r o p e r t i e s   of  the  l e t t e r s .   I t  
w i l l   f u r t h e r   be  a p p r e c i a t e d   tha t   i l l u m i n a t i n g   l e t t e r s   may  be  
s i m i l a r l y   a c h i e v e d .  

In  a  f u r t h e r   embodiment  of  the  p r e s e n t  - i n v e n t i o n   s t a t i c  
l egends ,   such  as  legends   50  and  51  (Fig  5)  are  used  i n  
combina t ion   with  dynamic  legends   such  as  legends   52  and  53 
wherein  a d d r e s s a b l e   segments  w i th in   an  area  are  a r ranged  in  t h e  
form  of  a  bar  graph  54  or  a  seven  segment  format  55.  In  t h i s  
embodiment  a  co lour   d i s p l a y   is  achieved  by  d e p o s i t i n g   p h o s p h o r s  
of  d i f f e r e n t   co lours   at  the  a d d r e s s a b l e   a reas ,   for  example  orange 
for  bar  graph  54  and  green  for  seven  segment  matr ix   55.  



In  order  to  reduce  as  far  as  p r a c t i c a b l e   the  number  o f  

s e p a r a t e   connec t ions   r e q u i r e d   to  be  made  to  i n d i v i d u a l  

e l e c t r o d e s   m u l t i p l e x i n g   is  employed  in  the  areas   of  dynamic 

legends .   Separa te   c o n n e c t i o n s   may  be  made  to  e l e c t r o d e s  

a s s o c i a t e d   with  s t a t i c   l egends ,   such  as  legend  50.  Common 

connec t ions   may  be  made  to  c o r r e s p o n d i n g   segments  of  each  b a r  

graph  d i s p l a y ,   so  tha t   a  segment  may  be  s e l e c t e d ,   and  t h e  

r e q u i r e d   bar  graph  s e l e c t e d   by  f u r t h e r   c o n n e c t i o n s   to  f u r t h e r  

e l e c t r o d e s ,   one  a s s o c i a t e d   with  each  bar  g r a p h .  

In  an  i n f o r m a t i o n   d i s p l a y   device  (Fig  7)  in  which  areas  o f  

dynamic  legend  160,  161  in  the  form  of  bar  graphs  and  areas   o f  

s t a t i c   legend  162,  163,  164,  165  are  c o n t r o l l e d   b y  m e s h  

e l e c t r o d e   s t r u c t u r e ,   such  as  mesh  e l e c t r o d e   166,  suppor ted   i n  

a  stamped  p l a t e   67;  the  way  in  which  a c t i v a t i o n   of  e a c h  

segment  or  area  by  app ly ing   s u i t a b l e   p o t e n t i a l   to  the  e l e c t r o d e s ,  

such  as  e l e c t r o d e   A,  for  area  162  wi l l   be  appa ren t   to  t h o s e  .  

s k i l l e d   in  the  a r t .   S u i t a b l e   p o t e n t i a l   app l i ed   to  an  e l e c t r o d e  

wi l l   cause  that   e l e c t r o d e   to  block  e l e c t r o n   passage ,   t h e r e b y  

producing  no  i l l u m i n a t i o n   of  the  tube  face ,   (not  shown) .  

S t a t i c   legends  are  a c t i v a t e d   by  d i r e c t   c o n n e c t i o n   to  t h e  

e l e c t r o d e   a rea ,   such  as  c o n n e c t i o n   A1  to  e l e c t r o d e   162. 

Cor responding   segments  on  the  bar  graph  legends  160,  161,  such  

segments  168,  169  have  a  common  c o n n e c t i o n   (S1).  By  a p p l y i n g  

s u i t a b l e   p o t e n t i a l   to  c o n n e c t i o n s   S1  to  S11  any  c o m b i n a t i o n  

of  segments  may  be  s e l e c t e d   for  i l l u m i n a t i o n .   Gate  e l e c t r o d e s  

170,  171  mounted  in  f ron t   of  the  segmented  e l e c t r o d e s   s e l e c t  

the  l e f t   or  r i g h t   column  r e s p e c t i v e l y   so  tha t   any  i n d i v i d u a l  

segment  in  e i t h e r   graph  may  be  i n d i v i d u a l l y   add res sed   f o r  

a c t i v a t i o n .   Hence  by  s e l e c t i n g   c o n n e c t i o n s   S1  to  S11  i n  

combina t ion   with  G1  or  G2  any  segment  of  any  bar  graph  may 
be  i l l u m i n a t e d .   The  way  in  which  f u r t h e r   bar  graphs  may  be  

c o n t r o l l e d   and  how  c o n t r o l   may  be  timed  to  give  a p p a r e n t l y  
con t inuous   i l l u m i n a t i o n   wi l l   be  known  to  those  s k i l l e d   in  t h e  

a r t .   The  p r i n c i p l e   of  m u l t i p l e x i n g   may  be  r e a d i l y   extended  t o  



c o n t r o l   a  p l u r a l i t y   of  dynamic  numeric  legend  a r ea s ,   such  as  

areas   56,  57  (Fig  5 ) .  

In  accordance   with  the  p r e s e n t   i n v e n t i o n   the  s t a t u s   o f  

i n f o r m a t i o n   may  be  f u r t h e r   i n d i c a t e d   by  a  co lour   change  w i t h i n  

an  area   by  means  of  d e p o s i t i n g   a  phosphor  of  the  p e n e t r o n  

type  in  tha t   area  and  m u l t i p l e x i n g   CRT  e x t r a   high  t e n s i o n   (EHT) 

v o l t a g e   in  accordance   with  known  p r i n c i p l e s .   S u i t a b l e   p h o s p h o r s  

e x i s t   to  e f f e c t   a  green  to  yel low  to  orange  to  red  colour   change  

p a t t e r n   to  legend  50  (Fig  5)  as,  for  example,  f ue l   is  u s e d .  

I t   w i l l   now  be  a p p r e c i a t e d   by  those   s k i l l e d   in  the  ar t   t h a t  

the  p r e s e n t   i n v e n t i o n   p r o v i d e s   a  CRT  d i s p l a y ,   which  may  be  u s e d  

for   example  in  an  a i r c r a f t ,   wi thout   r e q u i r i n g   the  complex  

dr ive   c i r c u i t r y   of  a  c o n v e n t i o n a l   r a s t e r   scan.   A  c o l o u r ,  

i n c l u d i n g   a  co lour   change,  d i s p l a y   is  p rov ided   wi thout   r e c o u r s e  

to  shadow  masking  t e c h n i q u e s ,   embodiments  of  which  are  n o t  

s u i t e d   to  rugged  c o n d i t i o n s .   With  the  p r e s e n t   i n v e n t i o n   a  

b r i g h t   d i s p l a y   of  good  edge  r e s o l u t i o n ,   adequate   for  example  

as  a  source  of  a  gun  s i g h t   for  p r o j e c t i o n   via  an  a i r c r a f t   head  up  

d i s p l a y   (HUD),  which  can  be  a c c u r a t e l y   p o s i t i o n e d   i n  s p a c e   may  be  

o b t a i n e d   and  which  due  to  low  mass  of  the  i n t e r v e n i n g   e l e c t r o d e s .  

is  s u i t a b l e   for  use  in  a  v e h i c l e   s u b j e c t   to  v i b r a t i o n   and  

g - f o r c e .  

A  p a r t i c u l a r   advantage   of  the  p r e s e n t   i n v e n t i o n   i s  

chromat ic   c o n s i s t e n c y   with  narrow  band  emiss ion   over  a  r a n g e  

of  b r i g h t n e s s .   A  problem  with  a  c o n v e n t i o n a l   d i s p l a y   based  on 

f i l a m e n t   lamps  is  the  emiss ion   over  a  broad  band  of  w a v e l e n g t h s ,  

d r i f t i n g   towards  red,  and  into  i n f r a - r e d   as  the  lamps  a r e  

dimmed.  This  can  hamper  use  of  i n f r a - r e d   r e c e p t i v e   v i s i o n  

goggles  as  the  lamps  are  dimmed  at  n i g h t .   The  p r e s e n t  

i n v e n t i o n   p rov ides   a  s o l u t i o n   to  th is   problem,  and  in  a c c o r d a n c e  

with  the  p r e s e n t   i n v e n t i o n   phosphors  may  be  chosen  with  e m i s s i o n  

c h a r a c t e r i s t i c s   s u b s t a n t i a l l y   ou t s ide   the  r e c e p t i o n   of  such  

g o g g l e s .  



A  f u r t h e r   advantage  of  the  p r e sen t   i n v e n t i o n   is  ease  o f  

i n t e r f a c e   with  i n f o r m a t i o n   p r o c e s s i n g   equipment  s ince  a  h i g h l y  
i n f o r m a t i v e   d i s p l a y   may  be  provided  with  r e l a t i v e l y   s i m p l e  

e l e c t r o d e   s t r u c t u r e   and  hence  tube  c o n n e c t i o n s ,   and  low 

swi t ch ing   v o l t a g e   for  c o n t r o l   of  loca l   area  a c t i v a t i o n .  

T y p i c a l l y   a  10  to  15  vo l t   p o t e n t i a l   d i f f e r e n c e   may  d e t e r m i n e  

area  i l l u m i n a t i o n .  

In  an  a i r c r a f t   i n s t r u m e n t a t i o n   system  a  p l u r a l i t y   o f  

i n f o r m a t i o n   d i s p l a y   devices   in  accordance   with  the  p r e s e n t  
i n v e n t i o n   may  be  employed.  A  t y p i c a l   d e v i c e , s u c h   as  t h e  

engine  management  d i s p l a y   of  Fig  5,  is  d r iven   by  a  d i s p l a y  
d r i v e r   70  (Fig  8),  c o n t r o l l e d   by  a  d i s p l a y   computer  71.  

Display  c o n t r o l   is  de r ived   from  a i r c r a f t   sensors   72  and 

a i r c r a f t   systems  data  73,  via  a i r c r a f t   computer  74.  The 

f u n c t i o n   of  the  d i s p l a y   d r i v e r   is  to  c o n t r o l   the  d i s p l a y   d e v i c e  

by  means  of  d i r e c t   inputs   A  to  A41  and  m u l t i p l e x e d   i n p u t s  

S1  to  S11  and  G1  to  G4.  Since  d i s p l a y   device   75  has  areas  o f  

pene t ron   phosphor ,   d i s p l a y   d r i v e r   70  c o n t r o l s   colour   via  h i g h  

vo l t age   (EHT)  g e n e r a t o r   77  and  input  E. 

A  pene t ron   phosphor  is  composed  of  two  or  more  p h o s p h o r  

components,   the  r e l a t i v e   emiss ions   of  which  are  i n f l u e n c e d   by 

app l i ed   v o l t a g e .   Thus  in  areas  of  pene t ron   p h o s p h o r ,  a   c o l o u r  

change  may  be  produced  by  vary ing   EHT  vo l t age   E.  The  way 
which  EHT  may  be  time  m u l t i p l e x e d   (in  a  way  analogous  to  a r e a s  

of  dynamic  legend)  wi l l   be  apparen t   to  those  s k i l l e d   in  the  a r e  

and  is  e f f e c t e d   by  d i s p l a y   d r i ve r   70  via  EHT  g e n e r a t o r   t o .  

In  devices   having  both  s t a t i c   and  m u l t i p l e x e d   dynamic 

legends  a t t e n t i o n   must  be  paid  to  ensure  that  the  b r i g h t n e s s  
of  the  s t a t i c   areas  does  not  swamp  the  m u l t i p l e x e d   a r e a s .  
This  may  be  achieved  by  pu l s ing   the  s t a t i c  a r e a s   so  that  t h e  

o v e r a l l   duty  cycle  is  e q u i v a l e n t   to  t h a t  o f   a  m u l t i p l i x e d  

segment.  The  duty  cycles   app l ied   to  i nd iv idua l   a c t i v a t a b l e  

areas  or  segments  is  p r e f e r a b l y   made  to  t rack  w i t h i n  a n  

o v e r a l l   b r i g h t n e s s   t iming  c y c l e .  



A  p o t e n t i a l   problem  with  dynamic  legends  wherein  i n f o r m a t i o n  

is  conveyed  by  shape  is  the  lack  of  a  smooth  change  as  f o r  

example,  s u c c e s s i v e   segments  of  a  bar  graph  are  i l l u m i n a t e d .  

One  s o l u t i o n   is  to  p rovide   a  legend  of  many  segments,   but  t h i s  

can  add  c o n s i d e r a b l e   complex i ty   and  expense.   As  an  a l t e r n a t i v e  

a  segment  may  be  faded  as  a  t r a n s i t i o n   is  made.  One  or  two 

segments  to  each  s ide  of  an  i n d i c a t e d   value  may  be  faded  o r  

b r i g h t e n e d   as  n e c e s s a r y   to  p rov ide   a  v e r n i e r   when  the  b a r  

graph  legend  is  r e l a t i v e l y   coa r se ,   for  example  20  to  30  s e g m e n t s .  
Such  a  legend  may  be  backed  up  by  an  a c c u r a t e   numeric  dynamic 

legend.   It  wi l l   be  a p p r e c i a t e d   tha t   b r i g h t n e s s   may  be  

s t r a i g h t f o r w a r d l y   c o n t r o l l e d   in  a  segment  by  va ry ing   the  d u t y  

cycle   when  tha t   segment  is  s e l e c t e d   for  a c t i v a t i o n .  

It  w i l l   now  be  apparen t   tha t   the  p r e s e n t   i n v e n t i o n   e n a b l e s  

many  of  the  advan tages   of  the  f l e x i b i l i t y   of  e l e c t r o n i c   d i s p l a y s  

to  be  i n t r o d u c e d   for  example  to  an  a i r c r a f t   wi thout   the  e x p e n s e  
and  o ther   problems  of  m u l t i - f u n c t i o n   CRTs.  In  p a r t i c u l a r   by 

employing  a r rays   of  devices   in  accordance   with  the  p r e s e n t  
i n v e n t i o n   p h y s i c a l   cockp i t   panel  layout   change  is  n o t  

n e c e s s a r y   to  e f f e c t   an  i n s t r u m e n t   layout   c h a n g e .  

In  accordance   with  the  p r e s e n t   i n v e n t i o n ,   a l t e r n a t i v e  

i n f o r m a t i o n   may  be  d i s p l a y e d   for  viewing  at  c lose   q u a r t e r s   i n  

the  same  gene ra l   area  o f . t h e   d i s p l a y ,   p rovided   exact  o v e r l a p  

is  avoided .   The  a l t e r n a t i v e   legends  may  be  b u i l t   up  by  a l i g n e d  

super imposed  e l e c t r o d e s .  

In  a  segment  60  of  a  masking  p l a t e   the  e l e c t r o n   f lood  i s  

masked,  save  for  stamped  out  a r e a s ,   such  as  areas   61,  62.  I t  

w i l l   be  r e a l i s e d   tha t   on  the  r eg ion   of  the  CRT  face  (not  shown) 

c o r r e s p o n d i n g   to  segment  60,  only  those  areas  for  which  a  s tamped 

out  area  has  been  made  can  be  a c t i v a t e d .   A c t i v a t i o n   i s  c o n t r o l l e d  

by  a  f i r s t   e l e c t r o d e ,   having  a  segment  a l igned   with  p l a t e  

segment  60  along  axis  64 , . and   a  second  e l e c t r o d e   having  a 

segment  65  s i m i l a r l y   a l i g n e d .   F i r s t   e l e c t r o d e   segment  63  c a r r i e s  

an  e l e c t r o d e   mesh  66  in  areas   r e p r e s e n t i n g   a  f i r s t   d i s p l a y  



Second  e l e c t r o d e   segment  65  c a r r i e s   an  e l e c t r o d e   mesh  67  i n  

areas  r e p r e s e n t i n g   an  a l t e r n a t e   second  d i s p l a y .   It  wi l l   be  

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

e l e c t r o d e s ,   e i t h e r   legend  may  be  r e v e a l e d .  

In  a  cockp i t   layout   for  d i s p l a y   devices   in  a c c o r d a n c e  

with  the  p r e s e n t   i n v e n t i o n ,   (Fig  9),  devices   80,  81  b e a r i n g  

impor tan t   i n f o r m a t i o n   such  as  t h r e a t   warnings  and  weapons 

s t a t u s   are  p o s i t i o n e d   e i t h e r   side  of  a  head  up  d i s p l a y   82 .  

Fu r the r   d i s p l a y   devices   such  as  device  83  are  p o s i t i o n e d  

along  the  cockp i t   coaming  l ine   84.  F u r t h e r   devices   may  b e  

p laced  in  o ther   p o s i t i o n s   where  there   is  no  room  for  the  much 

deeper  c o n v e n t i o n a l   d i s p l a y s ,   for  example  the  panel  e d g e s .  

Disp lays   85,  86  are  viewed  super imposed  on  an  o u t s i d e   v i e w  

from  the  cockp i t   through  a  p a r t i a l   r e f l e c t o r   90  (as  may  b e  

seen  more  c l e a r l y   in  Fig  9)  of  a p p r o x i m a t e l y   30%  r e f l e c t a n c e  

and  70%  t r a n s m i s s i o n ,   which  d i r e c t s   l i g h t   from  a  h o r i z o n t a l l y  

mounted  d i s p l a y   devices   87,  88.  R e f l e c t o r   90  is  p l ana r   s i n c e  

the  d i s p l a y s   are  in tended   for  d i r e c t   v iewing .   It  w i l l   b e  

a p p r e c i a t e d   tha t   th i s   l ayout   pe rmi t s   i n s t a l l a t i o n   o f  

c o n v e n t i o n a l   d i r e c t   view  i n s t r u m e n t s   in  the  panel  space  b e l o w  

the  coaming  l ine   84  such  as  i n s t r u m e n t   180.  H o r i z o n t a l  

device  i n s t a l l a t i o n   gives  very  l i t t l e   o b s c u r a t i o n   of  c o n v e n t i o n a l  

panel  space  and  it   may  permit   i n t r o d u c t i o n   of  d i s p l a y   d e v i c e s  

into  e x i s t i n g   cockp i t   l a y o u t s .  

A  p a r t i c u l a r l y   advantageous   a p p l i c a t i o n   for  a  r e f l e c t e d  

h o r i z o n t a l l y   mounted  d i s p l a y   would  be  s t and-by   i n s t r u m e n t a t i o n ,  

or  example  a  d i r e c t   view  v e r s i o n   of  a  head  up  d i s p l a y   f o r m a t .  

Back  up  of  such  a  pr imary  f l i g h t   i n s t r u m e n t   in  a  prime  v i e w i n g  

p o s i t i o n   with  l i t t l e   panel  space  overhead,   is  of  c o n s i d e r a b l e  

advan tage .   P r e f e r a b l y   such  a  device  is  i n s t a l l e d   c lose   to  t h e  
main  HUD,  for  example  as  d i s p l a y   85,  and  a r ranged   such  t h a t  

r e f l e c t o r   90  is  stowed  f l a t   when  the  s tandby  is  not  r e q u i r e d .  



In  a  d i s p l a y   device  for  use  as  s t and-by   (Fig  11)  s p e e d ,  

h e i g h t ,   p i t c h   and  r o l l   are  i n d i c a t e d   by  numeric  dynamic  l e g e n d s  

100,  101,  102  and  103  r e s p e c t i v e l y .   Horizon  is  i n d i c a t e d   by  

i l l u m i n a t i o n   of  r e l e v a n t   segments  of  a  c i r c u l a r   dynamic  l e g e n d  

area  104,  about  an  a i r c r a f t   symbol  105.  Ways  in  which  c o l o u r  

may be  used  to  enhance  the  d i s p l a y ,   for  example  blue  above  t h e  

hor i zon   106,  and  green  below  107  w i l l   be  appa ren t   to  t h o s e  

s k i l l e d   in  the  a r t .   Bar  graph  dynamic  legends  108,  109  may  be  

used  to  p rov ide   f l y i n g   a ids ,   such  as  p i t ch   ba r s .   S e p a r a t e l y  

a c t i v a t a b l e   segments,   such  as  segments  110  in  each  segmented  

legend  may  p rov ide   a d d i t i o n   symbols,  such  as  a  ca re t   symbol .  

In  th i s   embodiment,  b r i g h t n e s s   g r a d a t i o n   of  segments  to  e a c h  

side  of  an  a c t i v a t i o n   boundary  is  p a r t i c u l a r l y   e f f e c t i v e   i n  

r educ ing   d i s t r a c t i o n   caused  by  sudden  legend  changes,   e s p e c i a l l y  

when  a t t e n t i o n   is  on  o ther   i n s t r u m e n t s   and  the  d e v i c e  

consequently  in  p e r i p h e r a l   v i s i o n .  



The  mat te r   for  which  the  a p p l i c a n t   seeks  p r o t e c t i o n   i s :  

1.  An  i n f o r m a t i o n   d i s p l a y   device  for  l oca l   v iewing  i n c l u d i n g  

a  f lood  gun  cathode  ray  t u b e  h a v i n g   an  e l e c t r o n   emiss ive   c a t h o d e ,  

a  l i g h t   emiss ive   phosphor  on  a  viewing  face ,   and  an  i n t e r v e n i n g  

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

the  viewing  face ,   and  an  i n f o r m a t i o n   l egend   a s s o c i a t e d   with  e a c h  

a c t i v a t a b l e   area  such  tha t   a c t i v a t i o n   w i th in   an  area  d i s p l a y s  

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

2.  An  i n f o r m a t i o n   d i s p l a y   device   as  claimed  in  claim  1  and  

wherein  an  i n f o r m a t i o n   legend  is  app l i ed   to  the  cathode  ray  t u b e  

face  over  an  a c t i v a t a b l e   area  as  a  l i g h t   b lock ing   s t e n c i l .  

3.  An  i n f o r m a t i o n   d i s p l a y   device  as  claimed  in  claim  1  o r  

c la im  2  and  wherein  the  i n t e r v e n i n g   e l e c t r o d e   s t r u c t u r e   i n c l u d e s  

an  e l e c t r o n   b lock ing   l e g e n d .  

4.  An  i n f o r m a t i o n   d i s p l a y   device  as  claimed  in  c la im  1,  c laim  2 

or  claim  3  and  wherein  d i f f e r e n t   phosphors   are  used  in  a c t i v a t a b l e  

areas  to  give  a  co lour   p r e s e n t a t i o n .  

5 . .   An  i n f o r m a t i o n   d i s p l a y   device  as  c laimed  in  any  p r e c e d i n g  

claim  and  i n c l u d i n g   an  area  of  pene t ron   p h o s p h o r .  

6.  An  i n f o r m a t i o n   d i s p l a y   device  as  claimed  in  any  p r e c e d i n g  

claim  wherein  an  i n f o r m a t i o n   legend  is  r e v e a l e d   in  an  a c t i v a t a b l e  

a r e a  b y   s e l e c t i v e   a c t i v a t i o n   of  a d d r e s s a b l y   a c t i v a t a b l e   s egmen t s  

wi th in   that   a r e a .  

7.  An  i n f o r m a t i o n   d i s p l a y   device  as  claimed  in  any  p r e c e d i n g  

claim  having  an  area  p r o v i d i n g   a  dynamic  d i s p l a y   l e g e n d .  

8.  An  i n f o r m a t i o n   d i s p l a y   device  as  claimed  in  any  p r e c e d i n g  

claim  having  a  f i r s t   a c t i v a t a b l e   area  a d d r e s s a b l e   d i r e c t l y   t o  

provide   a  s t a t i c   d i s p l a y   legend,   and  a  second  a c t i v a t a b l e   a r e a  



a d d r e s s a b l e   via  m u l t i p l e x i n g   to  p rov ide   a  dynamic  d i s p l a y  

l e g e n d .  

9.  An  i n f o r m a t i o n   d i s p l a y   device   as  claimed  in  any  p r e c e d i n g  

claim  and  wherein  the  phosphor  has  emiss ion   c h a r a c t e r i s t i c s  

s u b s t a n t i a l l y   o u t s i d e   i n f r a - r e d .  

10.  An  i n f o r m a t i o n   d i s p l a y   as  claimed  in  any  p reced ing   c l a i m  

wherein   the  i n t e r v e n i n g   e l e c t r o d e   s t r u c t u r e   i nc ludes   a  p l u r a l i t y  

of  e l e c t r o d e s   each  having  e l e c t r o n   b lock ing   segments,   s egments  

on  each  e l e c t r o d e   a l i g n i n g   with  but  not  o v e r l a p p i n g   segments  on 

o ther   e l e c t r o d e s   so  tha t   dynamic  legends  may  be  b u i l t   up  in  t h e  

same  genera l   area  of  the  viewing  f a c e .  

11.  I n f o r m a t i o n   d i s p l a y   appa ra tu s   i n c l u d i n g   an  i n f o r m a t i o n  

d i s p l a y   device   as  claimed  in  any  p reced ing   claim,  and  t i m i n g  

c i r c u i t r y   so  tha t   b r i g h t n e s s   w i th in   each  a d d r e s s a b l e   area  may 
be  c o n t r o l l e d   by  va ry ing   a c t i v a t i o n   duty  cycle  a p p l i e d   w i t h i n  

each  a r e a .  

12.  I n f o r m a t i o n   d i s p l a y   a p p a r a t u s   as  claimed  in  claim  11  and 

hav ingasegmen ted   a c t i v a t a b l e   area  wherein  the  t iming  c i r c u i t r y  

inc ludes   means  for  va ry ing   the  duty  cycle  app l i ed   to  i n d i v i d u a l  

s e g m e n t s .  

13.  I n f o r m a t i o n   d i s p l a y   a p p a r a t u s   as  claimed  in  claim  12  and  

where in   a  dynamic  i n d i c a t i o n   is .made  by  p r o g r e s s i v e   a c t i v a t i o n  

of  n e i g h b o u r i n g   segments  to  give  a  moving  a c t i v a t i o n   b o u n d a r y  

and  wherein  the  t iming  c i r c u i t y   inc ludes   means  for  v a r y i n g  

b r i g h t n e s s   by  duty  cycle   c o n t r o l   in  segments  to  e i t h e r   side  o f  

the  a c t i v a t i o n   b o u n d a r y .  

14.  A  v e h i c l e   i n c l u d i n g   an  i n f o r m a t i o n   d i s p l a y   device  a s  

c la imed  in  any  of  claims  1  to  10. 

15.  A  v e h i c l e   as  c laimed  in  claim  14 and  wherein  the  d i s p l a y  

device  is  a r ranged   for  i n d i r e c t   viewing  via  a  r e f l e c t i v e   p l a t e .  



16.  A  v e h i c l e   as  c laimed  in  claim  15  and  wherein  the  d i s p l a y  

device  is  a r ranged   for  viewing  via  a  p a r t i a l l y   r e f l e c t i v e   p l a t e ,  

the  view  being  superimposed  on  an  o u t s i d e   view  from  the  v e h i c l e .  

17.  A  v e h i c l e   i n c l u d i n g   i n f o r m a t i o n   d i s p l a y   appa ra tu s   a s  

claimed  in  any  of  claims  11  to  13. 

18.  An  i n f o r m a t i o n   d i s p l a y   device  s u b s t a n t i a l l y   as  h e r e i n  

d e s c r i b e d   with  r e f e r e n c e   to  the  d r a w i n g s .  

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

d e s c r i b e d   with  r e f e r e n c e   to  the  d r a w i n g s .  

20.  An  i n f o r m a t i o n   d i s p l a y   device  as  c la imed.  in   any  of  c l a i m s  

1  to  10  and  a r ranged   for  use  as  a  s tandby  i n s t r u m e n t .  
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