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©  Multibeam  cathode  ray  tube  and  device  comprising  such 
@  A  multibeam  cathode  ray  tube  having  in  an  evacuated 
envelope  (1)  an  electrode-optical  system  (6)  centred  around 
an  axis  (9)  and  comprising  means  to  generate  at  least  two 
electron  beams  which  are  each  focussed  to  form  a  spot  on  a 
displayscreen  (28)  inthetube  by  means  of common  focussing 
means  (27)  centred  around  the  axis  (9)  and  which  are  de- 
flected  over  said  display  screen  (28)  by  deflection  means  (29), 
a  common  convergence  lens  (25,  26)  being  present  between 
the  means for  generating the  beams  and the focussing  means 

and  being  centred  around  the  axis  (9).  If said  convergence  lens 
(25,26)  has  such  a  strength  that  the  distance  between  the  axis 
of  the  outermost  electron  beam  (21)  to  the  axis  (9)  of  the 
electron-optical  system  (6)  is  at  least  five  times  smaller  than 
the  maximum  diameter  (d)  of  the  individual  beams  in  the 
focussing  and  deflection  means,  one  common  focussing  lens 
may  be  used  as  a  result  of  which  all  beams  are  focussed  to 
substantially  the  same  extent  and  substantially  no  disortion 
occurs  of  the  spot  frame  upon  deflecting  the  beams. 



The  i n v e n t i o n   r e l a t e s   to  a  multibeam  cathode  ray  t u b e  

having  in  an  evacua ted   envelope  an  e l e c t r o n - o p t i c a l   system  c e n t r e d  

around  an  axis  and  compris ing  means  to  gene ra t e   at  l e a s t   two  e l e c t r o n  

beams  which  are  each  focussed  to  form  a  spot  on  a  d i s p l a y   screen  by 

means  of  common  focuss ing   means  cen t r ed   around  the  e l e c t r o n - o p t i c a l   a x i s  

and  which  are  d e f l e c t e d   over  the  d i s p l a y   screen  by  means  of  d e f l e c t i o n  

means,  a  common  convergence  lens  cen t red   around  the  axis  being  p r e s e n t  

between  the  means  for  g e n e r a t i n g   the  beams  and  the  focuss ing   means .  

The  i n v e n t i o n   also  r e l a t e s   to  a  device  compris ing  such  a  

t u b e .  

Multibeam  cathode  ray  tubes  are  used,  for  example,  a s  

p r o j e c t i o n   t e l e v i s i o n   d i sp l ay   tubes  or  as  tubes  for  d i s p l a y i n g   d a t a  

(Data  Graphic  D i s p l a y ) .   They  are  a lso  used  for  d i s p l a y i n g   t e l e v i s i o n  

p i c t u r e s   and  for  p h o t o r e c o r d i n g .  

In  such  tubes  the  f ocuss ing   means  and/or   the  d e f l e c t i o n  

means  may  be  provided  in  or  around  the  tube  envelope.   Focussing  may  be 

c a r r i e d   out,  for  example,  by  means  of  an  a c c e l e r a t i n g   lens  or  a  

u n i p o t e n t i a l   lens  in  the  envelope  or  by  means  of  a  magnetic  f o c u s s i n g  

lens  around  the  envelope  or  by  means  of  a  combinat ion  of  these  two  l e n s  

types .   The  d e f l e c t i o n   may  be  c a r r i e d   out  by  the  means  of  d e f l e c t i o n  

co i l s   around  the  envelope  or  by  means  of  d e f l e c t i o n   in  the  e n v e l o p e .  

A  multibeam  cathode  ray  tube  for  d i s p l a y i n g   data  is  known 

from  United  S t a t e s   Pa ten t   S p e c i f i c a t i o n   4 ,338,541.   This  s p e c i f i c a t i o n  

d e s c r i b e s   tha t   the  beam  a b e r r a t i o n s   are  reduced  if  in  the  f o c u s s i n g  

means  and  d e f l e c t i o n   means  the  d i s t a n c e s   from  the  beams  to  the  tube  a x i s  

are  dec reased .   The  beam  c u r r e n t s   in  such  data  d i sp l ay   tubes  a r e  

compara t i ve ly   low  ( smal le r   than  100 f  A  o v e r a l l   c u r r e n t ) .  

For  a  number  of  a p p l i c a t i o n s ,   for  example  p r o j e c t i o n  

t e l e v i s i o n ,   tubes  having  a  much  h igher   o v e r a l l   cu r r en t   (above  1  mA)  a r e  

de s i r ed .   If  a  good  r e s o l u t i o n   ( r e s o l v i n g   power)  is  s t i l l   to  be  a c h i e v e d ,  

spec i a l   meausures  have  to  be  t a k e n .  

It  is  t h e r e f o r e   an  ob j ec t   of  the  i n v e n t i o n   to  provide  an  



mult ibeam  ca thode  ray  tube  with  a  high  beam  c u r r e n t   and  a  good 

r e s o l u t i o n .  

Another  o b j e c t   of  the  i n v e n t i o n   is  to  p rov ide   a  d e v i c e  

having  such  a  tube  in  which  dur ing   the  d e f l e c t i o n   of  the  beams  t h e  

d i s t a n c e s   between  the  spots   on  the  d i s p l a y   sc reen   remain  s u b s t a n t i a l l y  

c o n s t a n t .  

According  to  the  i n v e n t i o n ,   a  mult ibeam  cathode  ray  t u b e  

of  the  kind  d e s c r i b e d   in  the  opening  paragraph   is  c h a r a c t e r i z e d   in  t h a t  

the  convergence   lens  has  such  a  s t r e n g t h   t h a t   the  d i s t a n c e   between  t h e  

axis   of  the  o u t e r m o s t   e l e c t r o n   beam  and  the  axis   of  the  e l e c t r o n - o p t i c a l  

system  is  at  l e a s t   f i v e   t imes  s m a l l e r   than  the  maximum  d iameter   of  t h e  

i n d i v i d u a l   beams  in  the  f o c u s s i n g   and  d e f l e c t i o n   means.  As  a  r e s u l t   o f  

t h i s   beams  c ross   each  o the r   a f t e r   the  f o c u s s i n g   lens .   The  p r e c i s e  

l o c a t i o n   of  t h i s   c r o s s i n g   can  be  a d j u s t e d   by  means  of  the  c o n v e r g e n c e  

l e n s .  

The  i n v e n t i o n   is  based  on  the  r e c o g n i t i o n   of  the  f a c t  

t h a t   the  beam  d i a m e t e r   upon  pass ing   the  d e f l e c t i o n   and  focuss ing   means 

must  be  l a rge   o b t a i n   the  d e s i r e d   small   spot  d imens ions .   For  a  l a r g e  

number  of  e l e c t r o n   beams  t h i s   r e q u i r e s   a  c o m p a r a t i v e l y   large  s p a c e  

u n l e s s ,   as  is  s u g g e s t e d ,   a c c o r d i n g   to  the  i n v e n t i o n   the  e c c e n t r i c i t y   o f  

the  beams  is  made  small  as  compared  with  the  beam  d iameter   in  t h e  

d e f l e c t i o n   and  f o c u s s i n g   means.  The  advantage   of  t h i s   is  t h a t   one  common 

f o c u s s i n g   lens  may  be  used  so  t h a t   a l l   the  beams  are  focussed  t o  

s u b s t a n t i a l l y   the  same  e x t e n t   and  upon  d e f l e c t i n g   the  beams 

s u b s t a n t i a l l y   no  d i s t o r t i o n   of  the  spot  frame  o c c u r s .  

A  c o r r e c t   beam  a d j u s t m e n t   can  be  ob ta ined   by  a  s u i t a b l e  

choice   of  the  l o c a t i o n   of  the  po in t   of  convergence  ( c r o s s i n g )   of  t h e  

beams.  This  a d j u s t m e n t   depends  on  the  l o c a t i o n   and  type  of  the  f o c u s s i n g  

and  d e f l e c t i o n   means.  This  means  t h a t   components  such  as  lens  d e f l e c t i o n  

co i l   of  a  mono-beam  tube  may  be  used.  Moreover,  if   t h i s   should  be 

n e c e s s a r y ,   the  shape  of  a l l   the  spots   can  be  c o r r e c t e d   s i m u l t a n e o u s l y  

by  one  dynamic  m u l t i p o l e   c o r r e c t o r .   Such  a  m i u l t i p o l e   c o r r e c t o r   i s  

p laced   in  the  p r o x i m i t y   of  the  f o c u s s i n g   and  d e f l e c t i o n   means.  

I t   is  noted  t h a t   United  S t a t e s   Pa t en t   S p e c i f i c a t i o n  

4 ,338 ,541   ment ioned  h e r e i n b e f o r e   d i s c l o s e s   c r o s s - o v e r   which  is  l o c a t e d  

between  the  f o c u s s i n g   means  and  the  d e f l e c t i o n   means  while  the re   is  no 

r e q u i r e m e n t   for  the  r a t i o n   between  the  beam  d iamete r   and  t h e  



e c c e n t r i c i t y   of  the  ou te rmos t   beam. 

A  f i r s t   p r e f e r r e d   embodiment  of  a  multibeam  cathode  r a y  

tube  in  accordance   with  the  i n v e n t i o n   is  c h a r a c t e r i z e d   in  t ha t   -v i ewed  

in  the  d i r e c t i o n   of  p r o p a g a t i o n   of  the  beams -   the  l a s t   e l e c t r o d e   of  t h e  

means  for  g e n e r a t i n g   the  beams  is  an  a p e r t u r e d   in  an  p l a t e   w h i c h  e x t e n d s  

s u b s t a n t i a l l y   at  r i g h t   angles   to  the  e l e c t r o n - o p t i c a l   axis  and  which  i s  

succeeded  by  the  convergence   lens  which  comprises   at  l e a s t   two 

c y l i n d r i c a l   lens  e l e c t r o d e s   cen t red   around  t h e  a x i s ,   the  d iameter   of  t h e  

c y l i n d e r s   being  at  l e a s t   two  times  a s  l a r g e   the  maximum  e c c e n t r i c i t y   o f  

the  a p e r t u r e s   in  the  said  p l a t e .   In  t ha t   case  s u b s t a n t i a l l y   no 

a b b e r a t i o n s   are  i n t r o d u c e d   into  the  beams.  

The  l eng th   of  the  f i r s t   c y l i n d r i c a l   lens  e l e c t r o d e  -  

viewed  in  the  d i r e c t i o n   of  p r o p a g a t i o n   of  the  beams -  is  p r e f e r a b l y  

smal le r   than  the  d iamete r   of  the  said  lens  e l e c t r o d e .  

During  o p e r a t i o n   of  a  d e v i c e   compris ing  a  mu l t i beam 

cathode  ray  tube  acco rd ing   to  the  i n v e n t i o n   the  p o t e n t i a l s   at  the  l e n s  

e l e c t r o d e s   of  the  convergence  lens  during  the  d e f l e c t i o n  m a y   b e  v a r i e d  

so  t h a t   he  mutual  d i s t a n c e   of  the  t a r g e t s  o n   the  d i sp l ay   screen  r ema ins  

s u b s t a n t i a l l y   c o n s t a n t   during  the  d e f l e c t i o n .  

A  mult ibeam  cathode  r a y  t u b e   accord ing   to  the  i n v e n t i o n  

is  p r e f e r a b l y   used  in  a  p r o j e c t i o n   t e l e v i s i o n   d e v i c e .  

The  i n v e n t i o n   wi l l   now  be  d e s c r i b e d   in  a  g r e a t e r   d e t a i l ,  

by  way  of  example,  with  r e f e r e n c e   to  the  accompanying   drawing,  in  which:  

Figure   1  is  a  d iagrammat ic   l o n g i t u d i n a l   s e c t i o n a l  

view  of  a  mult ibeam  d i s p l a y   tube,   and  

Figure   2 a  and  2  b  show  d i a g r a m m a t i c a l l y   the  o p e r a t i o n  

and  c o n s t r u c t i o n   of  such  a  t u b e .  

Figure   1  is  a  d igrammatic   l o n g i t u d i n a l   s e c t i o n a l   view  o f  

a  d i s p l a y   tube  a cco rd ing   to  the  i n v e n t i o n .   It  comprises  a  g lass   enve lope  

1  c o n s i s t i n g   of  a  neck  2,  a  f u n n e l - l i k e   par t   3  and  a  d i sp l ay   window  4. 

A  d i s p l a y   screen  5  compris ing  luminescen t   m a t e r i a l   is  provided  on  t h e  

i n s i d e   of  the  d i s p l a y   window.  Provided  in  the  neck  2  of  the  tube  is  an 
e l e c t r o n   gun  system  6  for  g e n e r a t i n g   at  l e a s t   two  e l e c t r o n   beams.  The  a t  

l e a s t   two  gene ra t ed   e l e c t r o n   beams  are  focussed  on  the  d i s p l a y   screen  5 

by  means  of  a  f ocuss ing   means  (not  shown  in  Figure  1).  The  e l e c t r o n   gun 

system  6  is  connected   to  a  source  of  con t ro l   s i g n a l s   8 -  via  a  

connec t ion   7 -  with  which  each  e l e c t r o n   gun  is  c o n t r o l l e d .   The  e l e c t r o n  



gun  system  is  c e n t r e d   around  the  tube  axis   9.  The  e l e c t r o n   beams  a r e  

d e f l e c t e d   over  the  d i s p l a y   sc reen   by  means  of  d e f l e c t i o n   means  which  a r e  

not  shown  in  F igure   1. 

The  s e c t i o n a l   views  of  F igu re s   2  a   and  2  b  show 

d i a g r a m m a t i c a l l y   the  o p e r a t i o n   and  c o n s t r u c t i o n   of  a  tube  having  two 

e l e c t r o n   beams  20  and  21  of  which  the  l i n e s   of  i n t e r s e c t i o n   of  the  beam 

enve lopes   with  the  plane  of  the  drawing  are  shown.  The  e l e c t r o n   beams 

are  gene ra t ed   by  means  of  a  number  of  ca thodes   s i t u a t e d   in  the  p lane  22,  

a  c o n t r o l   e l e c t r o d e   23  and  an  anode  24.  Anode  24  c o n s i s t s   of  a  m e t a l  

p l a t e   ex t end ing   s u b s t a n t i a l l y   at  r i g h t   angles   to  the  tubes  axis   9  and  

compr i s ing   a p e r t u r e s .   I n s t e a d   of  t h i s   t r i o d e   c o n s t r u c t i o n   i t   is  o f  

course   a l so   p o s s i b l e   to  use  a  number  of  s o - c a l l e d   P-N  cathodes   which  a r e  
s i t u a t e d   in  one  p l ane .   The  use  of  a  number  of  P-N  ca thodes   is  d e s c r i b e d  

in  N e t h e r l a n d s   P a t e n t   A p p l i c a t i o n   830444  l a i d   open  to  pub l i c   i n s p e c t i o n  

which  may  be  deemed  to  be  i n c o r p o r a t e d   h e r e i n   by  r e f e r e n c e .   The  c a t h o d e s  

may  be  s i t u a t e d   in  a  row  or  in  a  ma t r ix   on  a  f l a t   or  curved  s u r f a c e   and  

at  equal  or  va ry ing   d i s t a n c e s   from  each  o t h e r .   The  convergence  lens  i s  

formed  by  two  c y l i n d r i c a l   lens  e l e c t r o d e s   25  and  26  having  a  d iamete r   o f  

10  mm  and  being  c e n t r e d   around  the  axis   9.  The  d iamete r   of  the  s a i d  

c y l i n d r i c a l   e l e c t r o d e   must  be  at  l e a s t   two  t imes  as  l a rge   as  t h e  

maximum  e c c e n t r i c i t y   of  the  a p e r t u r e s   uin  the  said  p l a t e - s h a p e d   anode  

24.  E q u i p o t e n t i a l   l i n e s   are  shown  between  the  e l e c t r o d e s   24,  25  and  26 .  

The  l eng th   of  e l e c t r o d e   25  is  s m a l l e r   than  the  d iamete r   and  is  5  mm.  The 

l eng th   of  e l e c t r o d e   26  is  20  mm.  The  e l e c t r o n   20  and  21  are  t h e n  

focussed   by  the  f o c u s s i n g   means  27  and  d e f l e c t e d   over  the  d i s p l a y   s c r e e n  

28  by  d e f l e c t i o n   means  29.  The  d i s t a n c e   A  between  e l e c t r o d e   26  and  t h e  

d i s p l a y   sc reen   28  in  t h i s   case  is  280  am.  The  d i s t a n c e   B  be tween  

e l e c t r o d e   26  and  the  f o c u s s i n g   means  27  in  t h i s   case  is  100  mm.  B o t h  

magnet ic   and  e l e c t r o s t a t i c   components  or  combina t ions   t h e r e o f   may  be  

used  for  the  f o c u s s i n g   and  d e f l e c t i o n .   For  example,  f o c u s s i n g   may  b e  

done  e l e c t r o s t a t i c a l l y   and  d e f l e c t i o n   may  be  done  m a g n e t i c a l l y ,   o r  

c o n v e r s e l y .   I t   is  a l so   p o s s i b l e   to  perform  the  f ocus s ing   s i m u l t a n e o u s l y  

e l e c t r o s t a t i c a l l y   and  m a g n e t i c a l l y .  

By  app ly ing   the  p o t e n t i a l s   i n d i c a t e d   in  Figure   2 a  t h e  

convergence   lens  has  such  a  s t r e n g t h   t h a t   the  d i s t a n c e   between  the  a x i s  

of  the  ou te rmos t   e l e c t r o n   beam  21  and  the  axis   9  is  at  l e a s t   f ive   t i m e s  

sma l l e r   than  the  (maximum)  d i ame te r   of  the  i n d i v i d u a l   beams  20  and  21  i n  



the  f o c u s s i n g   and  d e f l e c t i o n   a rea .   I n  t h i s   case  the  d iamete r   d  t akes   t h e  

value  of  7  mm.  During  the  d e f l e c t i o n   of  the  beams  from  the  c e n t r e   30  o f  

the  d i s p l a y   screen   28  towards  the  edge  31 ,   the  d i s t a n c e   S  between  t h e  

spots   formed  on  the  d i s p l a y   screen  becomes  s m a l l e r  ( S c  ( c e n t r e )  S d  

( edge ) ) .   By  app ly ing   the  p o t e n t i a l s   shown  i n  F i g u r e   2  b  t h e  d i s t a n c e  

between  the  spots   on  the  d i s p l a y   screen  during  the   d e f l e c t i o n  b e c o m e s  

s u b s t a n t i a l l y   c o n s t a n t   (Sc =  Sd).  It   is  p o s s i b l e   to  make  t h e  

d i s t a n c e   e n t i r e l y   c o n s t a n t   by  e n e r g i z i n g   the  convergence   lens  b e t w e e n  

the  e l e c t r o d e s   25  and  26  dynamica l ly   during  the  d e f l e c t i o n .   D u r i n g  t h e  

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

f o c u s s i n g   means.  

By  making  the  e c c e n t r i c i t y   o f  t h e   e l e c t r o n   beams 

acco rd ing   to  the  i n v e n t i o n   small  with  r e s p e c t   to  the  beam  d i a m e t e r s   i n  

the  d e f l e c t i o n   and  f ocus s ing   means,  one  f o c u s s i n g   lens  may  be  used  as  a  

r e s u l t   of  which  a l l   beams  are  f o c u s s e d  t o   s u b s t a n t i a l l y  t h e   same  e x t e n t  

and  s u b s t a n t a i l l y   no  d i s t o r t i o n   of  the  spot  frame  o c c u r s  d u r i n g   t h e  

d e f l e c t i o n   of  the  beams.  



1.  A  mult ibeam  cathode  ray  tube  having  in  an  e v a c u a t e d  

enve lope   an  e l e c t r o n - o p t i c a l   system  c e n t r e d   around  an  axis   and  

compr i s i ng   means  to  gene ra t e   at  l e a s t   two  e l e c t r o n   beams  which  are  e ach  

focussed   to  form  a  spot   on  a  d i s p l a y   sc reen   by  means  of  common  f o c u s s i n g  

means  c e n t r e d   around  the  e l e c t r o n - o p t i c a l   axis   and  which  are  d e f l e c t e d  

over  the  d i s p l a y   sc reen   by  means  of  d e f l e c t i o n   means,  a  common 

convergence   lens  c e n t r e d   around  the  ax i s   being  p r e sen t   between  the  means 

for  g e n e r a t i n g   the  beams  and  the  f o c u s s i n g   means  c h a r a c t e r i z e d   in  t h a t  

t h e  c o n v e r g e n c e   lens  has  such  a  s t r e n g t h   t h a t   the  d i s t a n c e   between  t h e  

axis   of  the  ou t e rmos t   e l e c t r o n   beam  and  the  axis  of  the  e l e c t r o n - o p t i c a l  

system  is  at  l e a s t   f ive   times  s m a l l e r   than  the  maximum  d iamete r   of  t h e  

i n d i v i d u a l   beams  i n  t h e   f o c u s s i n g  a n d   d e f l e c t i o n   means.  

2.  A  mult ibeam  cathode  ray  t ubes   as  claimed  in  Claim  1, 

c h a r a c t e r i z e d   in  t h a t   the  l a s t   e l e c t r o d e  -   viewed  in  the  d i r e c t   ion  o f  

p r o p a g a t i o n   of  the  beams -   of  the  means  for  g e n e r a t i n g   the  beams  is  an  

a p e r t u r e   p l a t e   ex t end ing   s u b s t a n t i a l l y   at  r i g h t   angles  t o t   the  e l e c t r o n -  

o p t i c a l   ax is   and  being  succeeded  by  the  convergence  lens  which  c o m p r i s e s  

at   l e a s t   two  c y l i n d r i c a l   lens  e l e c t r o d e s   cen t r ed   around  the  ax i s ,   t h e  

d i a m e t e r   of  the  c y l i n d e r s   being  at  l e a s t   two  times  l a r g e r   than  t h e  

maximum  e c c e n t r i c i t y   of  the  a p e r t u r e s   in  the  said  p l a t e .  

3.  A  mult ibeam  cathode  ray  tubes   as  claimed  in  Claim  1  or  2 

c h a r a c t e r i z e d   in  t h a t   the  l eng th   of  the  f i r s t   c y l i n d r i c a l   lens  e l e c t r o d e  

-  viewed  in  the  d i r e c t i o n   of  p r o p a g a t i o n   of  the  beams -   is  sma l l e r   t h a n  

the  d i a m e t e r   of  the  said  lens  e l e c t r o d e .  

4.  A  mult ibeam  cathode  ray  tube  as  claimed  in  any  of  t h e  

p r e c e d i n g   Claims,  c h a r a c t e r i z e d   in  t h a t   the  said  tube  is  a  p r o j e c t i o n  

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

5.  A  dev ice   compr is ing   a  mul t ibeam  cathode  ray  tube  a s  

c la imed  in  any  of  the  p reced ing   Claims  and  a  supply  for  a p p l y i n g  

p o t e n t i a l s   at  the  e l e c t r o d e s ,   c h a r a c t e r i z e d   in  t h a t   dur ing  o p e r a t i o n   o f  

the  dev ice   the  p o t e n t i a l s   at  the  lens  e l e c t r o d e s   of  the  convergence   l e n s  

dur ing   the  d e f l e c t i o n   are  va r i ed   so  t h a t   the  mutual  d i s t a n c e s   be tween  

the  spo t s   on  the  d i s p l a y   sc reen   du r ing   the  d e f l e c t i o n   r e m a i n  

s u b s t a n t i a l l y   c o n s t a n t .  

6.  A  device   as  claimed  in  Claim  5,  c h a r a c t e r i z e d   in  t h a t   i t  

is  a  p r o j e c t i o n   t e l e v i s i o n   d e v i c e .  






	bibliography
	description
	claims
	drawings
	search report

