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©  Flat  cathode  ray  tube. 
  A  flat  cathode  ray  tube  (10)  having  a  micro-channel  plate 
electron  multiplier  (26)  spaced  a  short  distance  from  a 
fluorescent  screen  (24)  applied  to  a  substantially  flat  face- 
plate  (20).  A  deflection  electrode  array  (28)  is  disposed 
behind  and  spaced  from  the  electron  multiplier  (26)  so  as  to 
be  parallel  therewith.  An  electron  gun  (36)  is  disposed 
laterally  of  the  space  (40)  between  the  electron  multiplier  (26) 
and  the  deflection  electrode  array  (28)  and  an  electron  beam 
(38)  produced  by  the  electron  gun  (36)  enters  the  space  (40) 
along  a  path  of  movement  substantially  parallel  to  the 
deflection  electrode  array  (28).  Magnetic  scanning  means 
(42)  are  provided  to  deflect  the  electron  beam  (38)  in  a  plane 
parallel  to  the  deflection  electrode  array  (28). 

The  magnetic  scanning  means  (42)  enables  a  range  of 
different  screen  shapes  and  sizes  to  be  made  without  the  risk 
of  deflection  defocusing  at  the  edges  of  the  screen  and  the 
deflection  electrode  array  (28)  enables  the  depth  of  the  tube 
envelope  to  be  substantially  independent  of  the  screen  size. 



The  p re sen t   i n v e n t i o n   r e l a t e s   to  a  f l a t   cathode  ray  t u b e .  

There  have  been  many  p roposa l s   for  the  design  of  f l a t   c a t h o d e  

ray  tubes  some  of  which  have  been  more  p r a c t i c a l   than  the  o t h e r s .  

Genera l ly   these  known  proposals   can  be  put  into  three  c l a s s e s .  

F i r s t l y   those  in  which  a  r e p e l l i n g   f i e l d   is  e s t a b l i s h e d   between  a 

t r a n s p a r e n t   e l e c t r o d e   c a r r i e d   by  a  f l u o r e s c e n t   screen  and  a  r e a r  

e l e c t r o d e   space  the re f rom  and  the  e l e c t r o n   beam  is  in t roduced   a l o n g  

a  t r a j e c t o r y   which  makes  a  cons tan t   acute   angle  with  t h e  

f l u o r e s c e n t   s c reen .   The  e l e c t r o n   beam  under  the  i n f luence   of  t h e  

r e p e l l i n g   f i e l d   fol lows  a  p a r a b o l i c   t r a j e c t o r y   to  s t r i k e   t h e  

f l u o r e s c e n t   sc reen   at  a  s u b s t a n t i a l l y   c o n s t a n t   angle.   The  range  o f  

the  beam  is  de te rmined   by  the  s t r e n g t h   of  the  r e p e l l i n g   f i e l d   which  

can  be  var ied   by  a l t e r i n g   the  v o l t a g e   app l i ed   to  the  r e a r  

e l e c t r o d e .   Such  a  type  of  cathode  ray  tube  is  d i s c lo sed   in  B r i t i s h  

Patent   S p e c i f i c a t i o n   865667.  One  drawback  to  such  a  proposal   t u b e  

is  that   the  l a r g e r   the  f l u o r e s c e n t   sc reen   s i ze ,   the  g r e a t e r   t h e  

depth  of  the  space  between  the  f l u o r e s c e n t   screen  and  the  r e a r  

e l e c t r o d e .   Another  drawback  is  tha t   the  e l e c t r o n   beam  en ters   t h e  

r e p e l l i n g   f i e l d   with  i t s   f i na l   energy,   for  example  15keV  and  a  

large   r e p e l l i n g   f i e l d   is  r equ i red   which  has  to-be  varied  at  f r ame  

or  l ine   f r e q u e n c y .  

Secondly  there   is  the  type  of  cathode  ray  tube  in  which  t h e  

e l e c t r o n   beam  en t e r s   l a t e r a l l y   into  an  e l e c t r o s t a t i c   f i e ld   be tween  

two  spaced  apar t   e l e c t r o d e s   one  of  which  is  c a r r i e d   by  a  

f l u o r e s c e n t   sc reen ,   which  in  c e r t a i n   cases  is  provided  on  a  r e a r  

wall  of  an  envelope ,   whi l s t   the  o ther   e l e c t r o d e   is  t r a n s p a r e n t   and 

is  provided  on  the  f a c e p l a t e .   The  e l e c t r o n   beam  is  i n t r o d u c e d  

l a t e r a l l y   into  the  e l e c t r o s t a t i c   f i e l d   by  a  pair   of  d e f l e c t i o n  

p l a t e s ,   the  vo l t age   appl ied   to  them  being  va r ied   at  frame  ra tes   t o  

a l t e r   the  angle  of  entry  into  the  e l e c t r o s t a t i c   f i e l d   and  t h e r e b y  

the  range.  This  o p e r a t i o n   may  be  regarded   as  lobbing  the  e l e c t r o n  

beam  into  the  e l e c t r o s t a t i c   f i e l d .   Examples  of  th is   type  of  

cathode  ray  tube  are  d i s c l o s e d   in  B r i t i s h   Pa tent   S p e c i f i c a t i o n s  



1592571  and  2071402  and  S p e c i f i c a t i o n   WO  83/00406.   These  d i s p l a y  

tubes  s u f f e r   from  the  same  drawbacks  as  the  f i r s t   type  of  c a t h o d e  

ray  t u b e s .  

Th i rd ly   there   is  the  type  of  cathode  ray  tube  in  which  t h e  

e l e c t r o n   beam  is  produced  by  an  e l e c t r o n   gun  mounted  behind  a  

s c reen   with  i t s   axis  p a r a l l e l   to  the  plane  of  the  s c r een .   The 

e l e c t r o n   beam  produced  undergoes  l ine   scanning  a f t e r   i t   has  l e f t  

the  e l e c t r o n   gun.  T h e r e a f t e r   it   is  r e f l e c t e d   through  180°  b e f o r e  

being  d e f l e c t e d   towards  the  f l u o r e s c e n t   s c r een .   This  type  o f  

d i s p l a y   tube  is  d i s c l o s e d   in  B r i t i s h   Pa ten t   S p e c i f i c a t i o n   739496.  

In  a  v a r i a t i o n   of  th i s   type  of  cathode  ray  tube  i t   is  known  from 

B r i t i s h   Pa ten t   S p e c i f i c a t i o n   2101396A  to  p rov ide   an  e l e c t r o n  

m u l t i p l i e r   a d j a c e n t   to,  but  spaced  from,  the  f l u o r e s c e n t   s c r e e n .  

This  has  the  advantage  tha t   the  scanning  and  d e f l e c t i o n   of  t h e  

e l e c t r o n   beam  can  be  s e p a r a t e d   from  producing  a  l i g h t   o u t p u t - f r o m  

the  cathode  ray  tube.   In  both  these  known  p r o p o s a l s   the  s c a n n i n g  

of  the  e l e c t r o n   beam  as  i t   leaves  the  e l e c t r o n   gun  is  done 

e l e c t r o s t a t i c a l l y   using  d e f l e c t i o n   p l a t e s   which  are  i n c l i n e d  

r e l a t i v e   to  each  o the r .   Fu r the r   e x p e r i m e n t a l   work  has  shown  t h a t  

the re   can  be  a  l i m i t a t i o n   on  the  l ength   of  a  l ine   which  can  be  

scanned  because  d e f l e c t i o n   de focuss ing   is  i n t r o d u c e d   by  t h e  

scanning   system  causing  poor  edge  r e s o l u t i o n .   Such  poor  edge  

r e s o l u t i o n   cannot  be  t o l e r a t e d   in  d a t a g r a p h i c   and  i n s t r u m e n t  

ca thode   ray  tubes  which  f r e q u e n t l y   have  d i f f e r e n t   a spec t   r a t i o s   f o r  

the  d i s p l a y   area  to  tha t   r a t i o   of  4:3  used  for  t e l e v i s i o n   d i s p l a y .  

The  d e f l e c t i o n   d e f o c u s s i n g   is  due  to  the  maximum  scan  angle  n o t  

being  grea t   enough  to  keep  the  beam  spot  in  focus  over  the  d e s i r e d  

d i s p l a y   a rea ,   the  scan  angle  having  to  change  depend ing  on   t h e  

throw  of  the  e l e c t r o n   beam  from  the  e l e c t r o n   gun .  
It  is  an  ob jec t   of  the  p re sen t   i n v e n t i o n   to  provide   a  f l a t  

ca thode   ray  tube  in  which  the  envelope  t h i c k n e s s   is  s u b s t a n t i a l l y  

i ndependen t   of  screen   s ize   and  in  which  the  maximum  scan  angle  i s  

such  tha t   g r e a t e r   l i ne   l e n g t h s ,   r e l a t i v e   to  frame  h e i g h t ,   a r e  

o b t a i n a b l e .  

According  to  the  p r e sen t   i n v e n t i o n   the re   is  p r o v i d e d  



a  f l a t   cathode  ray  tube  having  an  envelope  with  a  s u b s t a n t i a l l y  

p lanar   f a c e p l a t e   and  a  rear   wall  oppos i t e   to,  and  spaced  from,  s a i d  

f a c e p l a t e ,   and,  wi th in   the  envelope ,   a  f l u o r e s c e n t   screen  on  t h e  

i n s ide   of  the  f a c e p l a t e ,   an  e l e c t r o n   m u l t i p l i e r   d i s p o s e d  

s u b s t a n t i a l l y   p a r a l l e l   to,  but  spaced  from,  the  f a c e p l a t e ,   a 
d e f l e c t i o n   e l e c t r o d e   a r ray   d i sposed   a d j a c e n t   a  rear  wall  of  t h e  

enve lope ,   oppos i te   the  f a c e p l a t e ,   said  d e f l e c t i o n   e l e c t r o d e   a r r a y  
being  s u b s t a n t i a l l y   p a r a l l e l   to  and  c o - e x t e n s i v e   with  the  e l e c t r o n  

m u l t i p l i e r ,   means  for  producing  an  e l e c t r o n   beam,  said  means  b e i n g  

d i sposed   l a t e r a l l y   of  a  space  formed  between  the  e l e c t r o n  

m u l t i p l i e r   and  the  d e f l e c t i o n   e l e c t r o d e   a r r ay ,   said  means  in  use  

i n t r o d u c i n g   an  e l e c t r o n   beam  into  said  space  in  a  d i r e c t i o n  

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

means  d isposed  downstream  of  the  path  of  movement  of  the  e l e c t r o n  

beam  for  d e f l e c t i n g   the  e l e c t r o n   beam  l a t e r a l l y   of  i t s   path  o f  

movement  from  the  e l e c t r o n   gun  and  means  for  connec t ing   t h e  

e l e c t r o d e s   of  the  d e f l e c t i o n   e l e c t r o d e   a r ray   to  a  source  of  

d e f l e c t i o n   vo l t ages   whereby  in  response   to  said  d e f l e c t i o n   v o l t a g e s  

the  e l e c t r o n   beam  is  d e f l e c t e d   towards  the  e l e c t r o n   m u l t i p l i e r .  

Compared  with  the  known  p roposa l s   for  cathode  ray  t u b e s  

d e s c r i b e d   above,  the  cathode  ray  tube  used  in  the  appa ra tu s   made  i n  

accordance   with  the  p re sen t   i n v e n t i o n   has  the  advantages   of  h a v i n g  

s u b s t a n t i a l l y   the  same  envelope  t h i c k n e s s   for  a  range  screen  s i z e  

and  also  a  g r e a t e r   maximum  scan  angle  than  is  o b t a i n a b l e   w i t h  

e l e c t r o s t a t i c   beam  d e f l e c t o r s   thereby  enabl ing   a  wider  v a r i e t y   o f  

screen   shapes  to  be  made  wi thout   the  problem  of  d e f l e c t i o n  

d e f o c u s s i n g   causing  poor  edge  r e s o l u t i o n .   Fur the r   by  using  an  

e l e c t r o n   m u l t i p l i e r ,   p a r t i c u l a r l y   a  m ic ro - channe l   p l a t e   e l e c t r o n  

m u l t i p l i e r ,   a  high  r e s o l u t i o n   image  is  o b t a i n a b l e   on  t h e  

f l u o r e s c e n t   screen  and  also  the  a d d r e s s i n g   of  the  e l e c t r o n  

m u l t i p l i e r   can  be  c a r r i e d   out  using  a  low  v o l t a g e ,   low  c u r r e n t  

e l e c t r o n   beam. 

The  present   i n v e n t i o n   wi l l   now  be  d e s c r i b e d ,   by  way  o f  

example,  with  r e f e r e n c e   to  the  accompanying  drawings,   w h e r e i n :  

Figure  1  is  a  p e r s p e c t i v e   view,  p a r t l y   broken  away,  of  a  

cathode  ray  tube  made  in  accordance   with  the  p r e sen t   i n v e n t i o n ,  



Figure   2  is  a  plan  view  of  the  cathode  ray  tube  shown  i n  

Figure  1,  and 

F igure   3  is  a  d iagrammat ic   cross   s e c t i o n a l   view  along  t h e  

l o n g i t u d i n a l   axis  of  the  cathode  ray  tube  shown  in  Figure  1 .  

The  ca thode  ray  tube  10  comprises   an  envelope  formed 

e s s e n t i a l l y   of  th ree   p a r t s :   a  g e n e r a l l y   b o x - l i k e   d i s p l a y   s e c t i o n  

12,  a  c y l i n d r i c a l   neck  14  and  and  a  d i v e r g e n t   s e c t i o n ,   h e r e i n a f t e r  

termed  a  fan  16,  connec t ing   the  neck  14  to  an  edge  wall  18  of  t h e  

d i s p l a y   s e c t i o n   12.  The  d i s p l a y   s e c t i o n   12  comprises   a  

s u b s t a n t i a l l y   p l a n a r ,   o p t i c a l l y   t r a n s p a r e n t   f a c e p l a t e   20,  a  

s u b s t a n t i a l l y   p l ana r   rear   wall  22  (F igure   3)  which  is  p a r a l l e l   t o  

the  f a c e p l a t e   20  and  edge  walls   i n t e r c o n n e c t i n g   the  f a c e p l a t e   20 

and  the  r ea r   wall  22 .  

A  f l u o r e s c e n t   sc reen   24  is  p rovided  on  the  i n t e r n a l   su r f ace   o f  

the  f a c e p l a t e   20.  A  mic ro -channe l   p l a t e   e l e c t r o n   m u l t i p l i e r   26  i s  

mounted  w i t h i n   the  d i s p l a y   s e c t i o n   12  so  tha t   i t   is  p a r a l l e l   t o ,  

and  c o - e x t e n s i v e   with,   the  f a c e p l a t e   20.  A  d e f l e c t i o n   e l e c t r o d e  

a r ray   28  is  p rovided   e i t h e r   on  the  rear   wall   22  if  i t   is  of  an  

e l e c t r i c a l l y   i n s u l a t i n g   m a t e r i a l   or  on  an  e l e c t r i c a l l y   i n s u l a t i n g  

s u b s t r a t e   which  is  c a r r i e d   by  the  rear   wall   22.  The  e l e c t r o d e  

a r ray   28  compr ises   a  p l u r a l i t y   of  s e p a r a t e ,   g e n e r a l l y   e l o n g a t e  

e l e c t r o d e s   30  which  may  be  s t r a i g h t   or  curved.   E l e c t r i c a l  

c o n n e c t i o n s   to  the  e l e c t r o d e s   30,  the  e l e c t r o n   m u l t i p l i e r   26  and  t o  

a  t r a n s p a r e n t   e l e c t r o d e   on  the  f a c e p l a t e   20  are  brought   out  of  t h e  

envelope  via  c o n n e c t o r s   or  l e a d - t h r o u g h s   32,  34  in  the  edge  w a l l  

18 .  

An  e l e c t r o n   gun  36  is  provided  in  the  neck  14  and  is  a r r a n g e d  

so  tha t   i t s   l o n g i t u d i n a l   axis  c o i n c i d e s   with  the  plane  of  symmetry 

ex tend ing   through  the  t h i c k n e s s   of  the  envelope .   The  fan  16  h a s  

s u b s t a n t i a l l y   f l a t   upper  and  lower  s u r f a c e s   with  the  lower  s u r f a c e  

being  a r r anged   to  be  c o - e x t e n s i v e   with  the  rear   wall  22.  The 

c r o s s - s e c t i o n a l   he igh t   of  the  fan  16  is  less   than  that   of  t h e  

d i s p l a y   s e c t i o n   12.  Consequent ly   the  e l e c t r o n   beam  38  emerges  from 

the  e l e c t r o n   gun  36  on  a  path  of  movement  which  is  c lo se r   to  t h e  

d e f l e c t i o n   e l e c t r o d e   a r ray   28  than  the  e l e c t r o n   m u l t i p l i e r   26.  The 



depth  of  a  space  40  between  the  e l e c t r o n   m u l t i p l i e r   26  and  t h e  

d e f l e c t i o n   e l e c t r o d e   a r ray   28  is  such  that   the  e l e c t r o n   beam  38  can 

be  turned  from  a  path  of  movement  p a r a l l e l   to  the  d e f l e c t i o n  

e l e c t r o d e   a r ray   28  to  approach  the  e l e c t r o n   m u l t i p l i e r   26  at  a 

s u b s t a n t i a l l y   cons t an t   angle  under  the  i n f l u e n c e   of  the  f i e l d s  

produced  between  the  e l e c t r o d e s   30  and  the  e l e c t r o n   m u l t i p l i e r   26.  

Thus  i r r e s p e c t i v e   of  the  l eng th   of  the  throw  of  the  e l e c t r o n   beam 

38  from  the  e l e c t r o n   gun  36  the  depth  of  the  space  40  remains  same. 

Scanning  co i l s   42  are  provided  on  the  ou t s ide   of  the  e n v e l o p e  

at  the  neck- fan   t r a n s i t i o n .   As  i n d i c a t e d   in  Figure   2  in  the  c a s e  

of  a  square  d i s p l a y   area  of  say  125mm  by  125mm,  the  d e f l e c t i o n  

angle  for  the  e l e c t r o n   beam  to  reach  the  corners   f u r t h e s t   from  t h e  

e l e c t r o n   gun  36  is  37°  w h i l s t   tha t   to  reach  the  n e a r e s t   corners   i s  

90°.  In  consequence  in  use  of  the  cathode  ray  tube  10  t h e  

d e f l e c t i o n   angle  va r i e s   from  0°  to  90°  and  at  the  same  time  t h e  

beam  spot  s ize  at  the  input   to  the  e l e c t r o n   m u l t i p l i e r   26  has  to  be 

s u b s t a n t i a l l y   c o n s t a n t .   This  has  been  found  p o s s i b l e   by  u s i n g  

e l e c t r o m a g n e t i c   scanning ,   r a t h e r   e l e c t r o s t a t i c   scann ing ,   and 

p rov id ing   focus ing   modula t ion   for  the  e l e c t r o n   spot  and  k e y s t o n e  

c o r r e c t i o n   for  the  r a s t e r .  

In  o p e r a t i o n   a  low  v o l t a g e ,   low  cu r ren t   e l e c t r o n   beam  38  i s  

produced  by  the  e l e c t r o n   gun  36  which  has  a  f i na l   anode  vo l tage   o f  

+400V  r e l a t i v e   to  the  cathode  vo l tage   (for   example  OV).  The 

e l e c t r o n   beam  38  undergoes  l ine   scanning  by  means  of  a p p r o p r i a t e  

c u r r e n t s   through  the  scan  co i l s   42 .  

The  input  side  of  the  e l e c t r o n   m u l t i p l i e r   26  is  at  a  v o l t a g e  

c o r r e s p o n d i n g   to  the  f i n a l   anode  vo l tage   of  the  e l e c t r o n   gun 

(+400V)  and  the  vo l t age   app l i ed   to  the  output   side  is  1kV  g r e a t e r .  

F i n a l l y   the  vo l t age   app l ied   to  the  e l e c t r o n   on  the  f l u o r e s c e n t  

screen   is  of  the  order  of  10kV  higher   than  that   app l i ed   to  t h e  

output   side  of  the  e l e c t r o n   m u l t i p l i e r   26.  S u i t a b l y   the  e l e c t r o d e s  

30  of  the  e l e c t r o d e   a r ray   28  are  at  0V  so  that   the  e l e c t r o n   beam  38 

en t e r s   a  r e p e l l i n g   f i e l d   causing  it   to  be  d e f l e c t e d   towards  t h e  

nearer   edge  of  the  f l u o r e s c e n t   sc reen .   Beginning  with  t h e  

e l e c t r o d e   30  n e a r e s t   the  e l e c t r o n   gun  36,  i t s   vo l t age   is  i n c r e a s e d  



s u b s t a n t i a l l y   l i n e a r l y   to  +400V  so  that   a  f i e l d   free  space  i s  

produced  th rough  which  the  t r a j e c t o r y   of  the  e l e c t r o n   beam  38 

passes  s u b s t a n t i a l l y   u n d i s t u r b e d   u n t i l   i t   reaches   the  r e p e l l i n g  

f i e ld   which  causes   it   to  be  d e f l e c t e d   towards  the  e l e c t r o n  

m u l t i p l i e r   26.  In  order   to  produce  a  s u b s t a n t i a l l y   l i n e a r   scan,  i t  

is  a r ranged   tha t   when  the  vo l t age   of  one  of  the  e l e c t r o d e s   30  i s  

a p p r o x i m a t e l y   ha l f   the  f i n a l   vo l t age   tha t   is  +400V  in  t h i s  

example,  then  the  v o l t a g e   app l ied   to  the  next  e l e c t r o d e   30  in  t h e  

array  28  is  i n c r e a s e d   at  the  same  r a t e   and  so  on .  

Obvious ly   if  i t   is  de s i r ed   to  d e f l e c t   the  e l e c t r o n   beam  in  t h e  

oppos i t e   d i r e c t i o n ,   then  a l l   but  the  two  most  d i s t a n t   e l e c t r o d e s   30 

from  the  e l e c t r o n   gun  36  which  are  r e s p e c t i v e l y   at  0V  and  +200V, 

are  i n i t i a l l y   at  +400V  and  then  in  r e v e r s e   sequence  the  vo l t ages   on 

the  e l e c t r o d e s   are  p r o g r e s s i v e l y   reduced  to  0V  in  t u r n .  

In  v a r i a n t   of  the  i l l u s t r a t e d   cathode  ray  tube  a r r a n g e m e n t ,  

the  e x t e r n a l l y   mounted  scan  c o i l s   42  are  r ep l aced   by  i n t e r n a l l y  

a r ranged  pole  p i eces   and /or   d e f l e c t i o n   c o i l s .  

The  number  of  e l e c t r o d e s   30  in  the  a r r ay   28  is  a  compromise 

between  the  a c c e p t a b l e   t h i c k n e s s   of  the  tube  and  the  number  of  t h e  

frame  scan  v o l t a g e   g e n e r a t o r s   r e q u i r e d .   By  way  of  example  for  a  

screen  s ize   of  125mm  by  125mm  the  tube  t h i c k n e s s   could  be  r e d u c e d  

to  25mm  if  twen ty -one   e l e c t r o d e s   were  used  or  a l t e r n a t i v e l y   if  t h e  

number  of  e l e c t r o d e s   is  of  the  order   of  seven  then  the  t h i c k n e s s  

would  be  of  the  order   of  40mm. 

If  i t   is  d e s i r e d   to  produce  a  co loured   d i s p l a y   for  d a t a g r a p h i c  

and  i n s t r u m e n t a t i o n   purposes  then  th i s   can  be  achieved  by  making 

the  f l u o r e s c e n t   s c r e e n - 2 4   from  a  pene t ron   phosphor.   D i f f e r e n t  

colours   are  produced  by  s u i t a b l y   vary ing   the  vo l t age   app l ied   to  t h e  

t r a n s p a r e n t   e l e c t r o d e   on  the  f a c e p l a t e   20,  the  vo l t age   on  t h e  

output   s ide  of  the  e l e c t r o n   m u l t i p l i e r   26  being  held  c o n s t a n t .  



1.  A  f l a t   cathode  ray  tube  having  an  envelope  with  a 

s u b s t a n t i a l l y   p lanar   f a c e p l a t e   and  a  rear   wall  oppos i t e   to,  and 

spaced  from,  said  f a c e p l a t e ,   and,  wi th in   the  envelope ,   a 

f l u o r e s c e n t   screen  on  the  ins ide   of  the  f a c e p l a t e ,   an  e l e c t r o n  

m u l t i p l i e r   d i sposed   s u b s t a n t i a l l y   p a r a l l e l   to,  but  spaced  from,  t h e  

f a c e p l a t e ,   a  d e f l e c t i o n   e l e c t r o d e   a r ray   d i sposed   ad jacen t   a  r e a r  

wal l ,   said  d e f l e c t i o n   e l e c t r o d e   a r ray   being  s u b s t a n t i a l l y   p a r a l l e l  

to  and  c o - e x t e n s i v e   with  the  e l e c t r o n   m u l t i p l i e r ,   means  f o r  

producing  an  e l e c t r o n   beam,  said  means  being  d isposed   l a t e r a l l y   o f  

a  space  formed  between  the  e l e c t r o n   m u l t i p l i e r   and  the  d e f l e c t i o n  

e l e c t r o d e   a r r ay ,   said  means  in  use  i n t r o d u c i n g   an  e l e c t r o n   beam 

into  said  space  in  a  d i r e c t i o n   s u b s t a n t i a l l y   p a r a l l e l   to  t h e  

d e f l e c t i o n   e l e c t r o d e   a r r a y ,   magnetic   means  d i sposed   downstream  o f  

the  path  of  movement  of  the  e l e c t r o n   beam  for  d e f l e c t i n g   t h e  

e l e c t r o n   beam  l a t e r a l l y   of  i t s   path  of  movement  from  the  e l e c t r o n  

gun  and  means  for  connec t ing   the  e l e c t r o d e s   of  the  d e f l e c t i o n  

e l e c t r o d e   a r ray   to  a  source  of  d e f l e c t i o n   v o l t a g e s   whereby  i n  

response   to  said  d e f l e c t i o n   vo l t ages   the  e l e c t r o n   beam  is  d e f l e c t e d  

towards  the  e l e c t r o n   m u l t i p l i e r .  

2.  A  ca thode  ray  tube  as  claimed  in  Claim  1,  c h a r a c t e r i s e d   i n  

that   the  magnet ic   means  comprise  co i l s   mounted  on  the  ou t s ide   o f  

the  e n v e l o p e .  

3.  A  cathode  ray  tube  as  claimed  in  Claim  1,  c h a r a c t e r i s e d   i n  

tha t   the  magnet ic   means  are  d isposed  w i th in   the  e n v e l o p e .  
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