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Description 

This  invention  relates  to  a  cathode  ray  tube  and,  more  particularly,  to  a  cathode  ray  tube  having  a 
reflection  prevention  film  formed  on  a  face  plate. 

5  The  cathode  ray  tube  usually  has  a  smooth  glass  surface  as  its  outer  surface.  Therefore,  ambient  light 
rays  incident  on  the  outer  surface  acting  as  a  mirror  surface  are  reflected  so  that  the  image  on  the  face 
plate  can  not  be  seen  clearly. 

There  are  two  well-known  methods  for  solving  such  a  problem.  In  one  of  these  methods,  the  outer 
surface  of  the  face  plate  is  formed  with  fine  irregularities  so  that  ambient  light  rays  are  scattered  by  these 

io  irregularities,  as  disclosed  in  Japanese  Patent  Laid-Open  61-29051.  In  this  method,  light  rays  are  randomly 
reflected  by  the  entire  screen.  Therefore,  the  screen  as  a  whole  is  seen  rather  whitish,  and  the  contrast 
seems  to  be  deteriorated.  Further,  the  resolution  of  the  image  is  liable  to  be  deteriorated.  In  the  second 
method,  a  reflection  prevention  film  having  a  single-layer  or  multiple-layer  structure  is  formed  on  the  outer 
surface  of  the  face  plate  for  preventing  the  reflection,  as  disclosed  in  Japanese  Patent  Laid-Open  61-91838. 

75  The  reflection  prevention  film  is  usually  made  of  a  material  having  a  refractive  index  lower  than  the 
refractive  index  of  the  glass  material  of  the  face  material.  The  optimum  thickness  of  the  film  is  X/4n  where  X 
is  the  wavelength  of  light  rays,  the  reflection  of  which  is  to  be  prevented,  and  n  is  the  refractive  index  of  the 
film.  For  example,  where  a  film  of  magnesium  fluoride  is  formed  on  the  face  plate  to  prevent  the  reflection 
of  light  rays  with  a  wavelength  of  0.55  urn,  the  thickness  of  this  film  is  set  to  0.1  urn  since  the  refractive 

20  index  of  magnesium  fluoride  is  substantially  1.38.  With  the  face  plate  with  such  a  reflection  prevention  film, 
the  reflection  prevention  effect  is  different  between  the  central  and  peripheral  areas.  That  is,  that  light  rays 
incident  on  the  face  plate  are  seen  in  different  colors  in  the  central  and  peripheral  areas  of  the  face  plate, 
for  instance,  in  purple  in  the  central  area  and  in  blue  in  the  peripheral  areas  of  the  face  plate.  In  the  cathode 
ray  tube,  this  phenomenon  is  undesired  from  the  standpoint  of  the  color  reproducibility. 

25  Prior  art  document  IBM  Technical  Disclosure  Bulletin,  Vol.25,  No.  7A,  December  1982,  page  3303, 
discloses  an  anti-reflective  coating  with  a  uniform  appearance  for  a  cathode  ray  tube.  This  uniform 
appearance  is  achieved  by  varying  the  thicknesses  of  individual  film  layers  across  the  field  of  view. 

Further,  prior  art  document  JP-A-61  91  838  (cited  above)  describes  a  cathode  ray  tube  having  a  thin 
film  whose  thickness  is  controlled  to  obtain  a  reflection  preventing  effect. 

30  An  object  of  the  invention  is  to  provide  a  cathode  ray  tube,  which  has  a  uniform  reflection  prevention 
effect  substantially  over  the  entire  region  of  the  face  plate. 

To  solve  this  object  the  present  invention  provides  a  cathode  ray  tube  as  specified  in  claim  1  . 
The  inventors  have  found  that  the  phenomenon  that  the  center  region  and  peripheral  region  of  the  face 

plate  are  seen  in  different  colors,  is  due  to  the  fact  that  in  the  center  region  of  the  face  plate  light  rays 
35  incident  substantially  perpendicularly  to  the  face  place  are  reflected  substantially  perpendicular  by  the  face 

plate  to  enter  the  eye  of  the  observer  while  in  the  peripheral  region  of  the  face  plate  light  rays  incident 
obliquely  on  the  face  plate  are  reflected  obliquely  to  enter  the  eye  of  the  observer.  This  means  that  the  light 
path  of  light  rays  proceeding  through  the  reflection  prevention  film  in  the  center  region  of  the  face  plate  and 
the  light  path  of  light  rays  proceeding  through  the  reflection  prevention  film  in  the  peripheral  region  of  the 

40  film  are  different.  This  substantially  results  in  that  the  thickness  of  the  reflection  prevention  film  is  increased 
for  the  peripheral  region  compared  to  the  center  region  of  the  face  plate. 

According  to  the  invention,  there  is  provided  a  cathode  ray  tube  having  a  face  plate  in  which  a  picture 
image  is  displayed,  which  comprises  a  layer  for  preventing  the  reflection  of  light  rays,  the  layer  being 
formed  on  the  face  plate,  the  thickness  of  the  layer  varying  continuously  from  the  center  region  toward  the 

45  peripheral  regions  of  the  face  plate. 
This  invention  can  be  more  fully  understood  from  the  following  detailed  description  when  taken  in 

conjunction  with  the  drawings,  in  which: 
Fig.  1  is  a  side  view,  partly  broken  away,  showing  one  embodiment  of  the  cathode  ray  tube  according  to 
the  invention; 

50  Figs.  2  and  3  are  views  showing  optical  paths  of  light  rays  incident  on  the  face  plate  shown  in  Fig.  1  and 
reflected  therefrom  toward  an  observer; 
Fig.  4  is  a  view  showing  an  optical  path  of  light  rays  refracted  by  the  reflection  prevention  film  shown  in 
Fig.  1; 
Fig.  5  is  a  graph  showing  a  function  of  the  thickness  of  the  reflection  prevention  film,  i.e.,  changes  in  the 

55  rate  of  change  d(X)/dmax  in  the  film  thickness  d(X)  with  the  distance  X  from  the  center  of  the  face  plate 
as  a  variable;  and 
Fig.  6  is  a  graph  showing  the  relation  between  a  parameter  of  the  rate  of  change  in  the  film  thickness 
and  reflection  prevention  factor. 
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Fig.  1  shows  a  cathode  ray  tube  having  envelope  7.  On  the  inner  surface  of  face  plate  9  of  envelope  7 
is  formed  phosphor  layer  10.  As  is  well  known  in  the  art,  when  electron  beams  generated  from  an  electron 
gun  (not  shown)  land  on  phosphor  layer  10,  light  rays  are  emitted  from  phosphor  layer  10,  whereby  an 
image  is  reproduced  on  phosphor  layer  10.  This  image  is  observed  by  the  observer  through  the  face  plate. 

5  As  shown  in  Fig.  1,  reflection  prevention  film  8  is  formed  on  the  curved  outer  surface  of  face  plate  9. 
Reflection  prevention  film  8  is  made  of  a  material  having  a  refractive  index  lower  than  1.52  to  1.54,  the 
refractive  index  of  face  plate  9,  e.g.,  magnesium  fluoride  with  a  refractive  index  of  approximately  1.38. 
Reflection  prevention  film  8  is  formed  to  have  such  a  thickness  that  the  central  region  of  face  plate  9  has  a 
greater  thickness  than  the  peripheral  regions.  For  example,  the  thickness  of  reflection  prevention  film  8 

io  formed  on  face  plate  9  varies  continuously  such  that  face  plate  9  has  a  thickness  of  0.22/nu.m  in  the  central 
region  and  a  thickness  of  0.04/nu.m  in  the  peripheral  regions. 

The  reason  why  the  thickness  of  the  reflection  prevention  film  is  varied  continuously  such  that  the 
center  region  of  face  plate  9  has  a  greater  thickness  than  the  peripheral  regions  will  now  be  explained. 

As  shown  in  Fig.  2,  the  observer  usually  observes  the  image  on  the  face  plate  along  axis  13  thereof. 
is  The  outer  surface  of  face  plate  9  has  a  certain  radius  of  curvature  and  has  a  shape  nearly  that  of  a  convex 

mirror  surface,  as  is  well  known  in  the  art.  Therefore  incidence  angle  a  of  light  rays  from  light  source  15  and 
reflected  by  the  peripheral  region  of  face  plate  is  greater  than  incidence  angle  /3  of  light  rays  from  light 
source  14  and  reflected  by  the  center  region.  The  incidence  angle  a  is  varied  in  dependence  on  the  radius 
of  curvature  of  face  plate  9.  However,  the  incidence  angle  a  is  increased  with  reducing  radius  of  curvature 

20  of  face  plate  9.  The  distance  I  between  face  plate  9  and  observer  1  1  is  varied  depending  on  the  use  of  the 
cathode  ray  tube.  With  the  ordinary  television  set,  however,  the  distance  I  is  about  3.3  m,  while  it  is  about 
0.4  m  in  case  of  a  display  of  a  computer  or  the  like.  Such  difference  in  the  distance  noted  above  depending 
on  different  uses,  is  a  factor  of  varying  the  value  of  the  incidence  angle  a.  More  specifically,  for  observers 
13-1  and  13-2  who  are  at  different  positions  as  shown  in  Fig.  3,  the  distances  of  them  from  face  plate  9  are 

25  different,  so  that  incidence  angles  a  and  a'  of  light  rays  from  different  light  sources  15-1  and  15-2  are 
different.  Generally,  the  incidence  angles  a  and  a'  are  reduced  with  increasing  distance  I. 

The  thickness  d  of  reflection  prevention  film  8  is  given  as  nd  =  X/4  where  n  is  the  refractive  index  of 
the  film  material  and  X  is  the  wavelength  of  light  rays,  the  incidence  of  which  is  to  be  prevented.  This 
condition  is  satisfied  when  the  incidence  angle  is  0,  i.e.,  when  light  rays  are  incident  perpendicularly  on  the 

30  face  plate.  When  the  incidence  angle  is  a,  light  rays  are  incident  on  the  reflection  prevention  film  with 
incidence  angle  a  as  shown  in  Fig.  4  to  be  refracted  at  the  surface  with  refraction  angle  an.  Therefore,  the 
substantial  film  thickness  with  respect  to  light  rays  having  incidence  angle  a  is  given  as  d/cos  an. 

According  to  the  invention,  under  the  assumption  that  observer  11  is  on  axis  13  of  face  plate  9,  the 
thickness  of  reflection  prevention  film  is  determined  in  correspondence  to  the  incidence  angle  a  of  light 

35  rays.  The  value  of  d  is  ideally  ^  cos  an  (where  n  =  sin  a/sin  an).  The  incident  angle  a  of  ambient  light  rays 
is  increased  as  one  goes  from  the  center  region  toward  the  peripheral  region  of  the  face  plate.  Therefore, 
the  thickness  of  the  reflection  prevention  film  is  reduced  as  one  goes  toward  the  peripheral  region. 
However,  the  difference  in  the  thickness  of  the  reflection  prevention  film  between  the  center  region  and 
peripheral  region  has  to  be  determined  by  taking  the  use  and  kind  of  the  cathode  ray  tube  into 

40  consideration  because  the  incidence  angle  a  varies  with  the  radius  of  curvature  of  the  face  plate  and  the 
distance  between  the  face  plate  and  observer  as  noted  above.  If  reflection  of  light  rays  with  a  maximum 
visible  range  wavelength  of  0.7  urn  is  to  be  prevented  when  the  incidence  angle  of  ambient  rays  is  0  ,  the 
thickness  of  the  reflection  prevention  film  should  be  0.1  7/n  to  0.22/n  urn.  If  the  reflection  of  light  rays  with  a 
minimum  visible  range  wavelength  of  0.35  urn  is  to  be  prevented  when  the  incidence  angle  of  ambient  light 

45  rays  is  60°  ,  the  thickness  should  be  about  0.04/n  urn.  Hence  the  thickness  of  the  reflection  prevention  film 
should  range  from  0.04/n  to  0.22/n  urn. 

The  thickness  of  the  reflection  prevention  film  8  can  be  suitably  defined  by  a  formula  expressing  the 
rate  of  change  of  the  thickness,  as  shown  in  Fig.  5. 

where  X  is  a  distance  from  the  center  point  of  the  face  plate  (panel)  to  a  given  point  on  the  panel;  d(X)  is  a 
55  function  of  the  film  thickness,  which  changes  in  accordance  with  the  distance  X;  dmax  is  the  maximum 

thickness  of  the  film,  i.e.,  the  thickness  d(0)  when  X  =  0  (the  center  of  the  panel);  k  is  the  value  of  d/dmax 
in  X  =  Xmax;  and  r\  is  a  value  which  indicates  the  rate  of  change  in  the  thickness  of  the  film,  r\  being  less 
than  1/(k-1)2).  The  parameter  k  is  determined  by  the  type  and  use  of  the  cathode  ray  tube  and  the  material 
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of  the  thin  film.  When  the  radius  of  curvature  of  the  cathode  ray  tube  is  small  or  when  the  observer  sees  the 
cathode  ray  tube  at  a  position  comparatively  close  to  the  face  plate,  the  value  of  k  is  set  to  be  small.  In  the 
opposite  cases,  the  value  of  k  is  set  to  be  large.  The  value  of  k  is  required  to  be  smaller  than  the  refractive 
index  of  the  material  of  the  reflection  prevention  film.  Further,  the  solution  of  the  equation  1  is  selected  such 

5  that  d(X)/dmax  reduces  with  increasing  X.  At  this  time,  by  setting  the  thickness  of  the  center  region  of  the 
face  plate  to  be  X/4n,  the  ideal  film  thickness  can  be  obtained  over  the  entire  surface  of  the  face  plate. 

The  equation  1  is  provided  on  the  basis  of  the  above  considerations.  More  particularly,  face  plate  9  has 
a  non-spherical  curved  outer  surface  with  varying  radius  of  curvature.  For  the  sake  of  the  simplicity, 
however,  it  is  assumed  that  the  outer  surface  of  face  plate  9  is  part  of  a  spherical  surface  with  radius  R. 

io  Denoting  the  distance  from  eye  11  of  the  observer  to  face  plate  9  as  shown  in  Fig.  2  by  t  and  the 
incidence  angle  of  light  rays  incident  on  a  region  at  a  distance  X  from  the  center  of  face  plate  9  and 
directed  toward  eye  11  of  the  observer  by  a,  this  incidence  angle  a  is  given  as 

15 

20 

25 

-1  &+R- /R2-X2   ̂ _-.  / r 2 - X 2   . m  1  r,  -  t a n   1  rr  . . . ( 2 )  a  =  2ir  -  t a n - 1   ^  -  t a n   1  ^-  

Therefore,  the  refractive  angle  an  is  given  from  the  Snell's  law  as 

.  _i  s i n   a 
an  =  s i n   1  —  . .n  ,  .  _  .  & + R - / r 2 - x 2   t  ,  / r 2 - X 2  

s i n ( 2 f r   -  t a n - 1   -  t an   1  n  —   ) 
=  s i n   1  — 

n 

. . .   ( 3 )  

Therefore,  denoting  the  film  thickness  as  d,  the  length  of  light  path  from  the  incidence  surface  of  the 
30  film  to  the  surface  of  face  plate  9  is  given  as  d  cos  an.  Since  the  length  of  the  light  path  may  be  made 

equal  to  the  ideal  value  X/4n  of  reflection  prevention  film  8,  the  ideal  thickness  of  the  reflection  prevention 
film  in  the  peripheral  region  of  face  plate  9  is  given  as  a  function  of  X  as 

35 

40 

6  =  -t—  *  cos  a n  4n 
& + R - / r 2 ~ x 2   / R 2 - X 2  

X  r  .  i  s i n ( 2 i r   -  t a n - 1   x  ~  t an   x  ) 
=  t - ' c o s   { s i n ~ l  

4n  1 

(4 

The  equation  1  is  obtained  from  the  equation  (4),  wherein  the  radius  of  curvature  R  and  the  distance  I 
45  are  expressed  by  the  parameters  r\,  k  and  x.  The  equation  1  can  be  applied  to  the  reflection  prevention  film 

formed  on  the  face  plate  which  has  not  only  the  spherical  curved  outer  surface  but  also  the  non-spherical 
curved  outer  surface.  In  the  face  plate  having  the  non-spherical  curved  surface,  the  radius  of  curvature  R  is 
varied  depending  on  the  distance  X  and  is  expressed  by  a  function  of  X.  The  non-spherical  curved  outer 
surface  may  be  defined  by  a  single  radius  of  curvature  or  a  compound  radius  of  curvature. 

50 
Example  1 

A  deposition  film  of  magnesium  fluoride  was  formed  as  reflection  prevention  film  on  face  plate  9  of  a 
14-inch  type  color  cathode  ray  tube.  In  order  to  prevent  reflection  of  light  rays  in  the  neighborhood  of  X  = 

55  550  nm,  the  reflection  prevention  film  was  formed  such  that  the  thickness  of  its  center  was  0.1  urn  and  the 
thickness  of  its  outermost  portion  X  (in  case  of  14-inch  type  color  cathode  ray  tube)  was  0.08  urn,  i.e.,  0.8 
times  the  thickness  of  the  center.  The  rate  of  change  in  the  thickness  of  the  peripheral  region  at  this  time, 
was  varied  to  determine  the  thickness  of  face  plate  9. 

4 
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Fig.  6  shows  the  relation  between  the  constant  t\  concerning  the  rate  of  change  in  the  film  thickness  at 
points  at  distance  X  of  50,  100  and  150  mm  from  the  center  of  the  face  plate  and  reflection  prevention 
factor  in  the  neighborhood  of  550  nm  when  the  distance  I  between  the  observer  and  face  plate  was  30  cm. 
When  the  color  cathode  ray  tube  of  this  example  was  observed  from  a  point  on  the  face  plate  axis  at  a 

5  distance  of  0.4  m  from  the  face  plate  surface,  the  reflection  of  white  light  rays  was  purple  over  the  entire 
region  of  the  face  plate.  When  the  cathode  ray  tube  was  observed  from  a  point  on  the  face  plate  axis  at  a 
distance  of  1  m  or  above  from  the  face  plate,  the  reflection  of  white  light  rays  in  the  peripheral  region  has 
rather  reddish  color  compared  to  the  purple  color.  When  the  thickness  of  the  reflection  prevention  film  was 
uniformly  set  to  0.1  urn,  by  observing  the  cathode  ray  tube  at  a  distance  of  4  m  or  above  from  the  face 

io  plate  surface,  the  reflected  light  rays  were  purple  as  a  whole,  the  peripheral  region  becomes  reddish  as  one 
goes  toward  the  face  plate  surface.  At  a  distance  of  approximately  0.4  m,  russet  light  rays  were  seen. 

Example  2 

is  A  Si02  film  was  formed  as  reflection  prevention  film  on  the  face  plate  surface  of  a  26-inch  type  color 
cathode  ray  tube  as  shown  in  Fig.  1.  The  Si02  film  was  formed  by  coating  and  sintering  a  blend  solution 
composed  of  silicon  alcolate,  water,  alcohol  and  acid.  The  Si02  film  was  formed  to  have  a  thickness  of  0.1 
linn  in  the  center  region  and  0.08  to  0.07  urn  in  the  peripheral  regions.  In  this  case,  the  same  effects  as  in 
Example  1  could  be  obtained.  By  forming  the  film  in  this  way,  satisfactory  ambient  light  reflection 

20  prevention  effect  could  be  obtained  over  the  entire  screen  surface. 
As  has  been  described  in  the  foregoing,  according  to  the  invention  it  is  possible  to  prevent  the 

phenomenon  that  the  reflection  prevention  effect  varies  on  the  face  plate  according  to  the  difference  in  the 
incidence  angle  of  ambient  light  rays  and  readily  obtain  a  cathode  ray  tube  having  uniform  reflection 
prevention  effect. 

25 
Claims 

1.  A  cathode  ray  tube  having  a  face  plate  in  which  a  picture  image  is  displayed,  comprising: 
a  layer  (8)  for  prevention  of  the  reflection  of  light  rays,  said  layer  (8)  being  formed  on  the  face  plate 

30  (9), 
characterized  in  that 
the  thickness  of  said  layer  (8)  is  continuously  decreased  from  the  center  region  toward  the 

peripheral  regions  of  said  face  plate  (9),  and 
the  rate  of  change 

35 

d ( X )  
d m a x  

40  in  the  thickness  of  said  layer  (8)  is  given  as 

/  X  ,2  _  ,  d(X)  _  >  /  d(X)  _  1 _ J  (  Xmax  }  "  (dmax  1)  t*"  dmax  ( k ?   k ^ T ^ J  
45 

where  X  is  the  distance  from  the  center  of  the  face  plate  to  a  given  point  on  the  face  plate;  d(X)  is  a 
function  of  the  film  thickness,  which  changes  in  accordance  with  the  distance  X;  dmax  is  the  maximum 
thickness  of  the  film,  i.e.,  the  thickness  d(O)  when  X  =  O,  i.e.  the  center  of  the  face  plate;  k  is  the  value 

50  of 

d ( X )  
d m a x  

55 
in  X  =  Xmax;  and  r\  is  a  value  which  indicates  the  rate  of  change  in  the  thickness  of  the  film,  r\  being 
less  than  1/(k-1)2. 

5 
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2.  The  cathode  ray  tube  according  to  claim  1  , 
characterized  in  that  said  layer  (8)  is  made  of  a  material  having  a  refractive  index  (n)  lower  than  the 
refractive  index  of  said  face  plate  (9),  and  the  thickness  of  said  layer  (8)  ranges  from  0.22/n  to  0.04/n 
urn. 

5 
3.  The  cathode  ray  tube  according  to  claim  1  , 

characterized  in  that  said  face  plate  (9)  has  a  non-spherical  curved  surface. 

4.  The  cathode  ray  tube  according  to  claim  3, 
io  characterized  in  that  said  non-spherical  curved  surface  is  defined  by  a  compound  radius  of  curvature. 

5.  The  cathode  ray  tube  according  to  claim  1  , 
characterized  in  that  said  layer  (8)  is  made  of  magnesium  fluoride. 

is  6.  The  cathode  ray  tube  according  to  claim  1  , 
characterized  in  that  said  layer  (8)  is  a  single-layered  structure. 

Patentanspruche 

20  1.  Kathodenstrahlrohre  mit  einer  Frontplatte,  auf  der  ein  Bild  zur  Ausgabe  gebracht  ist,  die  folgendes 
umfa/St: 
eine  Schicht  (8),  die  die  Reflexion  von  Lichtstrahlen  verhindert,  wobei  die  Schicht  (8)  auf  der  Frontplatte 
(9)  ausgebildet  ist, 
dadurch  gekennzeichnet,  da/S 

25  die  Dicke  der  Schicht  (8)  vom  mittleren  Bereich  aus  in  Richtung  der  peripheren  Bereiche  der 
Frontplatte  (9)  kontinuierlich  abnimmt  und  da/S 
das  Dickenanderungsverhaltnis  d(X)/dmax  der  Schicht  (8)  sich  wie  wie  folgt  errechnet: 

X  .2  _  ,  d(X)  /„  d(X)  ,,  1  J  

35  wobei  X  den  Abstand  vom  Mittelpunkt  der  Frontplatte  zu  einem  gegebenen  Punkt  der  Frontplatte 
angibt;  d(X)  ist  eine  Funktion  der  Filmdicke,  die  sich  mit  dem  Abstand  X  andert;  dmax  ist  die  maximale 
Filmdicke,  d.h.  die  Dicke  d(0)  bei  X  =  0,  d.h.  im  Mittelpunkt  der  Frontplatte;  k  ist  der  Wert  von  D(X)- 
/dmax>  wenn  X  =  Xmax;  und  r\  ist  derjenige  Wert,  der  die  Anderungsrate  der  Filmdicke  angibt,  wobei  r\ 
kleiner  1/(k-1)2. 

40 
2.  Kathodenstrahlrohre  gema/S  Anspruch  1,  dadurch  gekennzeichnet,  da/S  die  Schicht  (8)  aus  einem 

Material  mit  einem  Brechungsindex  (n)  besteht,  der  kleiner  ist  als  der  Brechungsindex  der  Frontplatte 
(8),  und  da/S  die  Dicke  der  Schicht  (8)  zwischen  0,22/n  und  0,04/n  urn  liegt. 

45  3.  Kathodenstrahlrohre  gema/S  Anspruch  1,  dadurch  gekennzeichnet,  da/S  die  Frontplatte  (0)  eine  nicht- 
spharisch  gekrummte  Oberflache  aufweist. 

4.  Kathodenstrahlrohre  gema/S  Anspruch  3,  dadurch  gekennzeichnet,  da/S  die  nichtspharisch  gekrummte 
Oberflache  durch  einen  zusammengesetzten  Krummungsradius  definiert  ist. 

50 
5.  Kathodenstrahlrohre  gema/S  Anspruch  1,  dadurch  gekennzeichnet,  da/S  die  Schicht  (8)  aus  Magnesium- 

fluorid  besteht. 

6.  Kathodenstrahlrohre  gema/S  Anspruch  1,  dadurch  gekennzeichnet,  da/S  die  Schicht  (8)  eine  einschichtig 
55  aufgebaute  Struktur  aufweist. 

Revendicatlons 

6 
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1.  Tube  a  rayons  cathodiques  comportant  une  plaque  avant  dans  laquelle  une  image  est  affichee, 
comprenant  : 

une  couche  (8)  d'empechement  de  reflexion  de  rayons  lumineux,  ladite  couche  (8)  etant  formee  sur 
la  plaque  avant  (9), 

5  caracterise  en  ce  que  : 
I'epaisseur  de  ladite  couche  (8)  diminue  en  continu  depuis  la  region  centrale  en  direction  des 

regions  peripheriques  de  ladite  plaque  avant  (9)  ;  et 
le  taux  de  variation 

( d ( X )  
d m a x  

de  I'epaisseur  de  ladite  couche  (8)  est  donne  par  : 
75 

( X m a x )   "  ( d m a x   ^ l ^ d m a x   m   k - 1 ' J  

20 
ou  X  est  la  distance  qui  va  du  centre  de  la  plaque  avant  a  un  point  donne  de  la  plaque  avant  ;  d(X)  est 
une  fonction  de  I'epaisseur  du  film  qui  varie  en  fonction  de  la  distance  X  ;  dmax  est  I'epaisseur 
maximale  du  film,  c'est-a-dire  I'epaisseur  d(0)  lorsque  X  =  0,  c'est-a-dire  le  centre  de  la  plaque  avant  ; 
k  est  la  valeur  de 

25 
d i X L  
d m a x  

30  si  X  =  Xmax  ;  et  r\  est  une  valeur  qui  indique  le  taux  de  variation  de  I'epaisseur  du  film  ,  r\  etant 
inferieur  a  1/(k-1)2. 

2.  Tube  a  rayons  cathodiques  selon  la  revendication  1,  caracterise  en  ce  que  ladite  couche  (8)  est 
realisee  en  un  materiau  qui  presente  un  indice  de  refraction  (n)  inferieur  a  I'indice  de  refraction  de 

35  ladite  plaque  avant  (9)  et  I'epaisseur  de  ladite  couche  (8)  s'inscrit  dans  une  plage  qui  va  de  0,22/n  a 
0,04/n  urn. 

3.  Tube  a  rayons  cathodiques  selon  la  revendication  1,  caracterise  en  ce  que  ladite  plaque  avant  (9) 
presente  une  surface  incurvee  non  spherique. 

40 
4.  Tube  a  rayons  cathodiques  selon  la  revendication  3,  caracterise  en  ce  que  ladite  surface  incurvee  non 

spherique  est  definie  par  un  rayon  de  courbure  composite. 

5.  Tube  a  rayons  cathodiques  selon  la  revendication  1,  caracterise  en  ce  que  ladite  couche  (8)  est 
45  realisee  en  fluorure  de  magnesium. 

6.  Tube  a  rayons  cathodiques  selon  la  revendication  1,  caracterise  en  ce  que  ladite  couche  (8)  est  une 
structure  a  couche  unique. 

50 

55 
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