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dimension  of  the  spot  of  the  electron  beam  on  the 
display  screen  in  the  second  direction  of  deflection. 
In  colour  display  tubes  of  the  "in-line"  type,  this  is 
the  case  especially  on  the  left-hand  and  on  the 

5  right-hand  sides  of  the  display  screen.  The  possibil- 
ity  that  moiri-effects  are  still  observed  exists  also 
if  deviations  occur  as  a  result  of  the  non-linearity 
of  the  picture  time  base.  Furthermore,  the  choice  of 
the  space  between  the  apertures  is  restricted  be- 

10  cause  different  line  spacings  have  to  be  taken  into 
account  if  the  display  tube  is  to  be  suitable  for  dif- 
ferent  transmission  systems. 

In  order  to  mitigate  these  disadvantages,  United 
States  Patent  Specification  3  486  061  suggests 

15  making  the  smallest  angle  between  the  first  direction 
of  deflection  and  the  rows  of  apertures  in  the  col- 
our  selection  electrode  between  5°  and  10°.  The  oc- 
currence  of  visible  moire-patterns  is  then  strongly 
reduced.  In  the  colour  display  tube  described  in  the 

20  said  Patent  Specification,  three  electron  beams  are 
generated  which  are  situated  with  respect  to  each 
other  such  that  in  the  electron  gun  system  the 
cross-sections  of  the  axes  of  the  beams  with  a 
plane  perpendicular  to  the  tube  axis  constitute  the 

25  corners  of  an  equilateral  triangle.  There  is  a  so- 
called  "delta"  gun  arrangement.  One  side  of  the  said 
triangle  is  substantially  parallel  to  the  scanning 
lines.  It  is  of  importance  that  the  relationship  be- 
tween  the  location  of  the  electron  beams  and  the 

30  rows  of,  in  this  case  circular,  apertures  in  the  col- 
our  selection  electrode  is  maintained.  Since  accord- 
ing  to  the  United  States  Patent  Specification  3  486 
068  the  smallest  angle  between  the  direction  at  right 
angles  to  the  scanning  lines  and  the  rows  of  aper- 

35  tures  in  the  colour  selection  electrode  is  between  5° 
and  10°,  this  should  hence  also  apply  to  the  smallest 
angle  between  the  direction  of  the  scanning  lines  on 
the  display  screen  and  the  side  at  the  triangle 
formed  by  the  electron  beams  in  the  electron  gun 

40  system.  This  can  be  achieved  by  rotating,  during 
the  assembly  of  the  colour  display  tube,  the  elec- 
tron  gun  system  about  its  axis  over  the  relevant  an- 
gle  between  5°  and  10°  with  respect  to  the  usual  as- 
sembly  position.  The  rotation  of  the  electron  gun 

45  system  in  a  colour  display  tube  of  the  "in-line"  type, 
in  which  three  electron  beams  are  generated  which 
are  situated  with  their  axes  in  one,  usually  horizon- 
tal,  plane,  is  not  attractive  since  this  will  present 
problems  in  the  convergence. 

50  It  is  therefore  an  object  of  the  invention  to  pro- 
vide  an  "in-line"  colour  display  tube  of  the  kind  de- 
scribed  in  the  opening  paragraph  in  which  the  occur- 
rence  of  moire-patterns  is  effectively  suppressed 
and  in  which  it  is  not  necessary  to  rotate  the  elec- 

55  tron  gun  system. 
According  to  the  invention,  a  colour  display  tube 

of  the  kind  mentioned  in  the  opening  paragraph  is 
characterized  in  that  said  straight  line  makes  an  an- 
gle  of  between  3°  and  8°  with  the  first  direction  of 

60  deflection.  The  normal  orientation  of  the  "in-line" 
electron  gun  system  can  be  maintained,  as  well  as 
the  usual  orientation  of  the  pattern  of  luminescent 
areas.  The  only  variation  is  a  shift  of  the  ridges  so 
that  they  are  positioned  substantially  on  substantial- 

65  ly  straight  lines  which  enclose  an  angle  between  3° 

Description 

V 
The  invention  relates  to  a  colour  display  tube 

comprising  in  an  evacuated  envelope  an  electron 
gun  system  for  generating  three  electron  beams 
which  are  situated  with  their  axes  in  one  plane  and 
which  in  the  operating  tube  are  deflected  over  a  dis- 
play  screen  in  two  mutally  perpendicular  directions, 
which  plane  extends  in  a  first  direction  of  deflec- 
tion,  said  display  screen  comprising  patterns  of  are- 
as  luminescing  in  different  colours,  there  being  pro- 
vided  in  front  of  the  said  display  screen  a  colour  se- 
lection  electrode  which  comprises  rows  of 
substantially  rectangular  apertures,  the  rows  ex- 
tending  substantially  parallel  to  the  second  direction 
of  deflection  and  the  apertures  in  each  row  being 
separated  from  each  other  by  ridges,  said  aper- 
tures  having  a  substantially  equal  pitch  in  the  direc- 
tion  of  the  rows,  and  the  apertures  of  juxtaposed 
rows  being  staggered  with  respect  to  each  other  in 
such  a  manner  that  viewed  in  a  distinct  diection  the 
ridges  between  the  apertures,  after  each  fixed 
number  of  rows,  are  situated  substantially  on  the 
same  straight  line. 

Such  a  colour  display  tube  is  known  from  De-A  2 
012  046,  in  which  the  apertures  of  the  colour  selec- 
tion  electrode  viewed  in  the  horizontal  deflection  di- 
rection  after  each  fixed  number  of  rows  (for  exam- 
ple  after  three  or  four  rows)  are  situated  on  the 
same  straight  line. 

A  specific  embodiment  of  such  a  color  display 
tube  is  known  from  United  States  Patent  Specifica- 
tion  3  973  159.  This  specification  discloses  a  colour 
display  tube  having  a  colour  selection  electrode, 
sometimes  termed  shadow  mask,  comprising  parallel 
rows  of  apertures.  These  rows  of  apertures  are 
staggered  in  known  manner  in  n  steps  with  respect 
to  each  other  so  as  to  reduce  moire-patterns. 
Moire'-patterns  are  bright  and  dark  bands  which 
are  formed  in  the  displayed  picture  by  interference 
of  inter  alia  the  lines  of  the  field  from  which  the  pic- 
ture  is  built  up  with  the  pattern  of  the  apertures  in 
the  colour  selection  electrode.  Both  the  lines  of  the 
field  and  the  pattern  of  the  apertures  show  a  perio- 
dicity  from  which  the  occurence  of  the  bright  and 
dark  bands  by  interference  can  simply  be  explained. 
In  order  to  further  reduce  the  moire-patterns,  the 
above-mentioned  United  States  Patent  Specifica- 
tion  3  973  159  suggest  choosing  the  space  between 
the  apertures  in  the  direction  of  the  rows  to  be 
equal  to  p/n,  wherein  p.  is  the  pitch  in  the  direction  of 
the  rows  between  the  apertures.  However,  this 
measure  has  not  proved  to  be  totally  satisfactory  in 
practice. 

It  has  moreover  been  found  that  for  a  colour 
display  tube  which  is  destined  for  use  in  one  special 
transmission  system  and  in  which  a  given  number  of 
scanning  lines  per  picture  and  consequently  a  given 
line  spacing  occurs,  the  mutual  space  between  the 
apertures  in  the  colour  selection  electrode  should 
be  chosen  in  a  specific  manner  in  relation  to  the  line 
spacing  so  as  to  minimize  moire-effects,  if  any. 
However,  in  these  optimum  conditions,  too,  moire'- 
effects  which  are  still  visible  may  occur  with  a  small 
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this  case  4°,  with  the  first  direction  22  of  deflec- 
tion.  For  angles  a  exceeding  8°  and  than  smaller  3°, 
visible  improvement  with  respect  to  the  occurence 
of  moire-effects  is  out  of  colour. 

5  Figure  3  shows  a  part  of  a  colour  selection  100  in 
a  second  embodiment  of  a  tube  as  shown  in  Fig.  1,  in 
which  the  pattern  of  apertures  repeats  itself  after 
four  rows  of  apertures.  The  apertures  are  ar- 
ranged  in  rows  a  few  of  which  are  denoted  by  29, 

10  30,  31  ,  32  and  33.  The  longitudinal  direction  of  these 
rows  is  parallel  tho  the  second  direction  of  deflec- 
tion  23.  The  apertures  34  in  adjacent  rows  are  stag- 
gered  over  a  distance 

and  8°C  with  the  first  direction  of  deflection,  as  will 
be  explained  in  detail  hereinafter. 

A  preferred  embodiment  of  a  colour  display  tube 
according  to  the  invention  is  characterized  in  that 
the  aperture  are  staggered  with  respect  to  each 
other  in  such  a  manner  that  alternately  a  ridge  and 
the  centre  of  an  aperture  are  situated  substantially 
on  the  said  straight  line.  Experiments  have  demon- 
strated  that  in  that  case  the  moire'-effects  can  be 
drastically  reduced. 

An  embodiment  of  the  invention  will  now  be  de- 
scribed  in  greater  detail,  by  way  of  example,  with 
reference  to  the  accompanying  drawing,  in  which: 

Fig.  1  is  an  elevation,  partly  broken  away,  of  a 
colour  display  tube  according  to  the  invention, 

Fig.  2  shows  diagrammatically  a  part  of  the  pat- 
tern  of  apertures  in  the  colour  selection  electrode 
in  a  first  embodiment  of  a  tube  shown  in 

Fig.  1,  in  which  the  pattern  of  the  apertures  re- 
peats  itself  after  two  rows  of  apertures,  and 

Fig.  3,  show  diagrammatically  a  part  of  the  pat- 
tern  of  apertures  in  the  colour  selection  electrode 
in  a  second  embodiment  of  a  tube  shown  in  Fig.  1,  in 
which  the  pattern  of  apertures  repeats  itself  after 
four  rows  of  apertures. 

Referring  to  Fig.  1,  the  tube  comprises  a  glass  en- 
velope  1  consisting  of  a  display  window  2,  a  cone  3, 
and  a  neck  4.  An  electron  gun  system  5  consisting 
of  three  electron  guns  6,  7  and  8  situated  with  their 
axes  in  one  plane  is  provided  in  the  neck  4.  A  dis- 
play  screen  9  is  provided  on  the  inside  of  the  dis- 
play  window  2.  This  screen  comprises  a  large 
number  if  triplets  of  phosphor  lines  or  rows  of  dis- 
crete  elongate  dots  luminescing  blue,  green  and 
red.  A  short  distance  from  the  display  screen  9  a 
colour  selection  electrode  10  is  present  which  con- 
sists  of  a  metal  plate  in  which  a  large  number  of 
rows  of  substancially  rectangular  apertures  11  are 
provided.  The  apertures  in  Fig.  1  are  diagrammatic 
only  and  are  not  drawn  to  scale.  The  three  electron 
beams  12,  13  and  14  converge  on  the  display  screen 
9  after  having  passed  through  the  apertures  11  in 
the  colour  selection  electrode.  Because  the  elec- 
tron  beams  make  a  small  angle  with  each  other,  the 
so-called  colour  selection  angle,  they  each  impinge 
only  on  phosphor  regions  of  one  colour. 

Fig.  2  shows  a  part  of  the  pattern  of  apertures  of 
the  colour  selection  electrode  10  in  a  first  embodi- 
ment  of  a  tube  as  shown  in  Fig.  1  .  The  apertures  are 
arranged  in  rows  a  few  of  which  are  denoted  by  15, 
16,  17  and  18.  The  longitudinal  direction  of  these 
rows  is  parallel  to  the  second  direction  of  deflection 
23  and  to  the  longitudinal  direction  of  the  phosphor 
lines  of  the  display  screen  9  and  in  normal  use  of 
the  tube  it  is  vertical.  The  apertures  11  in  the  vari- 
ous  rows  are  staggered  with  respect  to  each  other. 
The  length  a  of  the  apertures  is  0.75  mm,  the  width  b 
is  0.14  mm,  the  horizontal  pitch  ph  near  the  edge  of 
the  mask  is  800  \im  and  the  vertical  pitch  Vv  =  850 
urn.  In  this  case  the  rows  are  staggered  once  with 
respect  to  each  other  this  means  that  the  pattern  of 
apertures  repeats  itself  after  two  rows.  The  ridges 
19  and  the  centres  20  of  the  apertures  11  are  situat- 
ed  alternately  on  lines  21  which,  according  to  the  in- 
vention,  enclose  an  angle  a  betweeen  3°  and  8°,  in 

z  =  (-|v+  PH  tan  S)  \ 15 

with  respect  to  each  other.  In  this  case  the  rows  are 
staggered  thrice  with  respect  to  each  other,  so  that 

20  the  ridges  50  between  the  apertures  in  the  rows  af- 
ter  each  four  rows  are  substantially  situated  on  a 
straight  line  35  which  encloses  an  angle  p  between 
3°  and  8°  with  the  first  (horizontal)  direction  22  of 
deflection. 

25  The  invention  is  not  restricted  to  the  type  of  col- 
our  selection  electrode  described.  Electrodes  can 
also  be  manufactured  in  which  more  staggering 
takes  place  between  the  rows  or  in  which  the  cen- 
tres  of  the  apertures  are  not  situated  on  the  said 

30  straight  lines.  The  gist  of  the  invention  is  that  the 
ridges  are  situated  on  substantially  straight  lines 
which  enclose  an  angle  a  between  3°  and  8°  with  the 
first  (horizontal)  direction  of  deflection. 

35 
Claims 

1  .  A  colour  display  tube  comprising  in  an  evacuat- 
ed  envelope  an  electron  gun  system  for  generating 

40  three  electron  beams  which  are  situated  with  their 
axes  in  one  plane  and  which  in  the  operating  tube 
are  deflected  over  a  display  screen  in  two  mutually 
perpendicular  directions,  which  plane  extends  in  a 
first  direction  of  deflection,  said  display  screen 

45  comprising  patterns  of  areas  luminescing  in  differ- 
ent  colours,  there  being  provided  in  front  of  the 
said  display  screen  a  colour  selection  electrode 
which  comprises  rows  of  substantially  rectangular 
apertures,  the  rows  extending  substantially  parallel 

50  to  the  second  direction  of  deflection  and  the  aper- 
tures  in  each  row  being  separated  from  each  other 
by  ridges,  said  apertures  having  a  substantially 
equal  pitch  in  the  direction  of  the  rows,  and  the  ap- 
ertures  of  juxtaposed  rows  being  staggered  with  re- 

55  spect  to  each  other  in  such  a  manner  that  viewed  in 
a  distinct  direction  the  ridges  between  the  aper- 
tures,  after  each  fixed  number  of  rows,  are  situated 
substantially  on  the  same  straight  line,  character- 
ized  in  that  said  straight  line  makes  an  angle  of  be- 

60  tween  3°  and  8°  with  the  first  direction  of  deflection. 
2.  A  colour  display  tube  as  claimed  in  Claim  1, 

characterized  in  that  the  apertures  are  staggered 
with  respect  to  each  other  in  such  a  manner  that  al- 
ternately  a  ridge  and  the  centre  of  an  aperture  are 

65  situated  substantially  on  the  said  straight  line. 



EP  0194  724  B1 

Patentanspriiche 

1  .  Farbbildrohre  mit  einem  Elektronenstrahlerzeu- 
gungssystem  in  einem  evakuierten  Kolben  zum  Er- 
zeugen  von  drei  mit  ihren  Achsen  in  einer  Ebene  lie-  5 
genden  Elektronenstrahlen,  die  in  der  betriebenen 
Rohre  in  zwei  zueinander  senkrechten  Richtungen 
uber  einen  Biidschirm  abgelenkt  werden,  wobei  sich 
die  Ebene  in  einer  ersten  Ablenkrichtung  erstreckt, 
der  Biidschirm  Muster  in  verschiedenen  Farben  10 
leuchtender  Bereiche  enthalt,  vor  diesem  Biid- 
schirm  eine  Farbauswahlelektrode  angebracht  ist, 
die  zur  zweiten  Ablenkrichtung  im  wesentlichen  par- 
allel  verlaufende  Reihen  nahezu  rechteckiger  Off- 
nungen  enthalt,  die  in  jeder  Reihe  durch  Stege  von-  15 
einander  getrennt  sind  und  einen  im  wesentlichen 
gleichen  Mittenabstand  in  Richtung  der  Reihen  ha- 
ben,  und  die  Offnungen  benachbarter  Reihen  der- 
art  gegeneinander  versetzt  angebracht  sind,  daB  in 
einer  festen  Richtung  gesehen  nach  einer  festen  20 
Anzahl  von  Reihen  die  Stege  zwischen  den  Offnun- 
gen  im  wesentlichen  auf  derselben  geraden  Linie  lie- 
gen,  dadurch  gekennzeichnet,  daB  diese  gerade  Li- 
nie  einen  Winkel  zwischen  3°  und  8°  mit  der  ersten 
Ablenlkrichtung  einschlieBt.  25 

2.  Farbbildrohre  nach  Anspruch  1,  dadurch  ge- 
kennzeichnet,  daB  die  Offnungen  derart  gegenein- 
ander  versetzt  angebracht  sind,  daB  abwechselnd 
ein  Steg  und  die  Mitte  einer  Offnung  im  wesentli- 
chen  auf  der  geraden  Linie  liegen.  30 

Revendications 

1  .  Tube  image  couleur  comportant,  dans  une  enve- 
loppe  videe  d'air,  un  systeme  de  canons  electroni-  35 
ques  pour  engendrer  trois  faisceaux  d'electrons 
dont  les  axes  sont  situes  dans  un  plan  et  qui  sont  de- 
vies,  dans  le  tube  en  fonctionnement,  sur  un  ecran 
image  dans  deux  directions  perpendiculaires  entre 
elles,  plan  qui  s'Stend  dans  une  premiere  direction  40 
de  deviation,  ledit  ecran  image  comportant  des  con- 
figurations  de  regions  s'illuminant  en  couleurs  diffe- 
rentes,  une  electrode  de  selection  des  couleurs 
etant  prevue  en  face  dudit  ecran  image  et  compor- 
tant  des  rangees  d'ouvertures  pratiquement  rectan-  45 
gulaires,  les  rangees  s'etendant  pratiquement  paral- 
lelement  a  la  deuxieme  direction  de  deviation  et  les 
ouvertures  dans  chaque  rangee  etant  separees  les 
unes  des  autres  par  des  ponts,  lesdites  ouvertures 
presentant  un  pas  pratiquement  egal  dans  la  direc-  50 
tion  des  rangees  et  les  ouvertures  de  rangees  jux- 
taposees  etant  decalees  les  unes  par  rapport  aux 
autres  de  fagon  que,  vus  dans  une  direction  distinc- 
te,  les  ponts  entre  les  ouvertures  apres  chaque 
nombre  fixe  de  rangees,  se  situent  pratiquement  sur  55 
la  meme  ligne  droite,  caracterise  en  ce  que  ladite  li- 
gne  droite  fait  un  angle  compris  entre  3°  et  8°  avec 
la  premire  direction  de  dviation. 

2.  Tube  image  couleur  selon  la  revendication  1, 
caracterise  en  ce  que  les  ouvertures  sont  decalees  60 
les  unes  par  rapport  aux  autres  de  fagon  qu'alterna- 
tivement  un  pont  et  le  centre  d'une  ouverture  se  si- 
tuent  pratiquement  sure  la  meme  ligne  droite. 
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