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Description 

The  present  invention  relates  to  a  color  image 
display  tube  apparatus,  and,  in  particular,  to  a  color 
image  tube  apparatus  which  improves  deformation 
of  an  electron  beam  shape  and  deformation  of  a 
grid  image  pattern  by  controlling  a  deflection  mag- 
netic  field. 

A  conventional  shadow  mask  in-line  type  color 
image  display  tube  apparatus,  as  shown  in  Fig.  1, 
comprises  a  neck  2  having  three  electron  guns  1 
disposed  therein  horizontally  in  an  in-line  form,  a 
face  plate  6,  which  is  coupled  through  a  funnel  3  to 
the  neck  2  and  has  a  fluorescent  screen  5  with 
fluorescent  layers  adhered  to  the  inner  surface 
thereof  in  such  a  specific  manner  that  the  layers 
provide  three  colors,  red,  green  and  blue,  when  hit 
upon  by  electron  beams  4R,  4G  and  4B  from  the 
respective  electron  guns  1,  a  shadow  mask  7  dis- 
posed  close  to  the  face  plate  6  and  having  a 
plurality  of  openings  through  which  the  electron 
beams  4R,  4G  and  4B  selectively  hit  on  the  asso- 
ciated  fluorescent  layers,  and  a  deflection  device  8, 
which  is  mounted  on  the  outer  wall  of  the  funnel  3 
and  generates  horizontal  and  vertical  deflection 
fields  to  deflect  the  electron  beams  in  horizontal 
and  vertical  directions,  respectively.  In  this  type  of 
color  image  display  tube,  there  are  various  meth- 
ods  known  to  converge  each  of  the  three  electron 
beams  on  one  point  on  the  fluorescent  screen. 

One  of  the  methods  produces  deflection  fields 
called  self-concentration  type  fields,  which  are  hori- 
zontal  and  vertical  deflection  fields  respectively 
formed  in  pincushion  and  barrel  shapes.  Accord- 
ingly,  this  method  can  provide  good  convergence 
of  the  electron  beams  nearly  over  the  entire  flu- 
orescent  screen  without  using  other  specific  beam- 
converging  means.  According  to  this  method,  how- 
ever,  since  the  horizontal  and  vertical  deflection 
fields  are  not  uniformly  formed,  the  electron  beams 
would  have  a  deflection-originated  deformation, 
thus  deforming  a  displayed  image. 

Another  method,  as  disclosed  in  Japanese  Pat- 
ent  Application  Publication  Nos.  JP-A-53-1014  and 
JP-A-54-292273,  causes  the  electron  beams  from 
the  electron  guns  to  be  mutually  parallel  to  one 
another  and  provides  the  three  color  image  signals 
corresponding  to  the  three  electron  beams  with 
mutual  delays,  thereby  converging  the  three  elec- 
tron  beams.  This  process  will  be  explained  refer- 
ring  to  Figs.  2A  and  2B. 

Fig.  2A  illustrates  the  positions  on  the  fluores- 
cent  screen  on  which  the  electron  beams  hit  with 
the  image  signals  given  with  no  time  delays,  using 
three  vertical  broken  lines  as  one  set  for  three 
colors.  In  this  case,  the  three  electron  beams  would 
have  a  mutual  positional  deviation  of  A  W  on  the 
fluorescent  screen. 

Fig.  2B  illustrates  the  convergence  of  the  three 
electron  beams  with  the  G  and  B  image  signals 
given  with  predetermined  delays.  More  specifically, 
the  G  signal  is  given  with  a  delay  of  A  W  and  the  B 

5  signal  is  given  with  a  delay  of  2  A  W  to  be  in  line 
with  the  R  signal. 

According  to  this  method,  the  convergence  is 
high  and  the  horizontal  and  vertical  deflection  fields 
have  more  uniform  shapes  than  the  self-concentra- 

io  tion  type  fields  explained  with  regard  to  the  first 
method,  thus  providing  a  little  improvement  to  the 
deflection-originated  deformation  of  the  electron 
beams. 

However,  the  image  deformation  caused  by 
75  this  deflection-originated  deformation  of  the  elec- 

tron  beams  according  to  this  method  is  still  not 
negligible  from  a  practical  point  of  view. 

Fig.  3A  illustrates  that  an  electron  beam  9 
horizontally  deflected  by  the  above  conventional 

20  method  is  affected  by  the  arrow  direction  influence 
by  a  horizontal  deflection  field  10.  As  a  result,  as 
shown  in  Fig.  3B,  a  spot  displayed  on  the  screen 
by  the  horizontally-deflected  electron  beam  would 
have  a  horizontally-elongated  bright  core  section 

25  11  and  a  dark  halo  section  12  elongated  in  the 
vertical  direction. 

Similarly,  Fig.  4A  illustrates  that  an  electron 
beam  13  vertically  deflected  is  affected  by  the 
arrow  direction  influence  by  a  vertical  deflection 

30  field  14.  As  shown  in  Fig.  4B,  a  spot  displayed  on 
the  screen  by  the  vertically-deflected  electron 
beam  would  have  a  vertically-elongated  bright  core 
section  15  and  a  dark  halo  section  16,  which  sur- 
rounds  the  core  section  15  and  is  elongated  in  the 

35  vertical  direction. 
To  eliminate  the  cross-sectional  deformation  of 

the  electron  beam,  the  horizontal  and  vertical  field 
may  further  be  shaped  more  uniformly.  With  this 
measure,  however,  the  beam  convergence  would 

40  be  deteriorated.  Further,  in  this  case,  as  shown  in 
Fig.  5,  since  the  amount  of  the  positional  deviations 
of  the  three  electron  beams  B1,  G1,  R1  on  the 
fluorescent  screen  differ  particularly  depending  on 
the  vertical  deflection  positions,  the  mutual  delays 

45  between  the  image  signals  for  attaining  the  conver- 
gence  should  be  changed  according  to  the  vertical 
deflection  positions.  In  this  case,  of  a  set  of  three 
electron  beams  R1,  G1,  B1,  for  example,  the  beam 
R1  that  is  positioned  last  in  the  horizontal  scanning 

50  direction  (i.e.,  on  the  right  edge  side  of  the  screen) 
is  used  as  a  reference  beam  and  the  remaining 
beams  B1  and  G1  are  given  with  delays.  For 
example,  at  a  horizontal  scanning  position  D-D',  the 
beams  B1  and  G1  are  given  with  delays  of  2A  Wi 

55  and  A  Wi  ,  respectively,  and  at  a  horizontal  scan- 
ning  position  E-E',  the  beams  B1  and  G1  are  given 
with  delays  of  2A  W0  and  A  W0,  respectively.  This 
eliminates  the  mutual  positional  deviation  of  the 
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three  electron  beams  so  as  to  improve  the  beam 
convergence. 

Even  with  the  use  of  this  method,  however,  an 
image  may  still  be  deformed.  Fig.  6  is  given  for 
explaining  how  the  image  deformation  occurs;  verti- 
cal  lines  of  grid  patterns  appearing  on  the  fluores- 
cent  screen  would  be  slightly  curved  in  a  bow 
shape,  as  indicated  by  the  solid  lines  with  respect 
to  reference  grid  images  indicated  by  the  broken 
lines.  This  means  that  a  straight  line-shaped  object 
would  be  displayed  on  the  screen  in  the  curved  or 
bow  shape,  and  is  crucial  to  image  display  tube 
apparatuses. 

As  explained  above,  although  the  conventional 
methods,  when  used  to  converge  three  electron 
beams,  can  improve  the  deformation  of  the  elec- 
tron  beams,  the  improvement  is  not  sufficient  yet. 
In  addition,  the  improvement  of  the  convergence 
and  deformation  of  the  electron  beams  according 
to  the  conventional  methods  results  in  a  deforma- 
tion  in  a  grid  image. 

Prior  art  document  FR-A-73  19  868  discloses 
an  apparatus  for  displaying  colour  images  utilizing 
a  cathode  ray  tube  (CRT)  with  non-convergent 
electron  guns.  This  apparatus  comprises  a  neck 
having  three  electron  guns  disposed  therein  hori- 
zontally  in  an  in-line  form,  a  face  plate  coupled 
through  a  funnel  to  the  neck  and  having  a  fluores- 
cent  screen  with  fluorescent  layers  regularly  ad- 
hered  to  an  inner  surface  thereof  so  as  to  provide 
red,  green  and  blue  colours  when  hit  upon  by  three 
electron  beams  emitted  from  the  electron  guns,  a 
shadow  mask  disposed  close  to  an  inner  surface  of 
said  face  plate  and  having  a  plurality  of  openings 
to  which  the  three  electron  beams  selectively  hit  on 
said  fluorescent  layers,  a  deflection  device  moun- 
ted  on  an  outer  wall  of  the  funnel  for  generating 
horizontal  and  vertical  deflection  fields  to  deflect 
the  three  electron  beams,  and  variable  delay 
means,  controlled  by  a  deflection  circuit.  The  im- 
age  signals  applied  to  the  three  electron  beams 
have  mutually-  controlled  delay  times  varying  in 
synchronism  with  horizontal  and  vertical  deflection 
signals. 

Further,  prior  art  document  EP-A-0  162  123 
discloses  a  method  and  an  apparatus  for  purposes 
of  digital  deflection  correction  in  conjunction  with 
the  operation  of  cathode  ray  tubes.  In  this  appara- 
tus  horizontal  and  vertical  deflection  fields  have  an 
approximately  uniform  shape,  and  a  horizontal  sync 
signal  for  the  horizontal  deflection  field  is  controlled 
in  accordance  with  deflection  positions  of  the  elec- 
tron  beams.  An  analog  image  signal  is  supplied  to 
a  digital  video  processor  via  an  A/D-converter.  The 
video  processor  separates  video  information  sig- 
nals  from  horizontal  and  vertical  deflection  synch- 
ronisation  signals.  Digital  information  signals  output 
by  the  video  processor  are  sequentially  stored  in 

an  adressable  memory.  An  address  for  writing  is 
determined  by  a  write  address  generator  which  is 
reset  by  a  horizontal  synchronsation  signal.  An 
address  for  reading  is  determined  by  a  read  ad- 

5  dress  generator  which  is  reset  by  a  delayed  hori- 
zontal  synchronisation  signal,  so  that  the  read  ad- 
dress  can  always  be  lower  than  the  write  address. 
Digital  image  information  data  stored  at  a  continu- 
ous  interval  of  an  addresses  starting  with  the  read 

io  address  are  read  out  via  data  bus  means  and 
supplied  to  interpolation  means,  wherein  the  image 
data  are  corrected  so  that  image  deformation  due 
to  screen  geometry  can  be  minimized.  Finally,  cor- 
rected  digital  image  information  signals  are  con- 

15  verted  into  corresponding  analog  signals  and  sup- 
plied  to  a  cathode  ray  tube. 

Prior  art  document  JP-A-57  152288  discloses  a 
convergence  correction  device  in  which  video  sig- 
nals  R,  G  and  B  are  delayed.  The  delay  times  of 

20  these  video  signals  are  controlled  in  accordance 
with  deflection  positions  of  the  electron  beams  on 
the  screen  in  order  to  converge  the  three  electron 
beams. 

It  is  an  object  of  this  invention  to  provide  a 
25  colour  image  display  tube  apparatus,  which  im- 

proves  the  convergence  characteristic  of  three 
electron  beams  and  deformation  of  the  beams  as 
well  as  deformation  of  a  grid  image  so  as  to 
provide  a  high-quality  video  image. 

30  To  solve  this  object  the  present  invention  pro- 
vides  a  colour  image  display  tube  apparatus  as 
specified  in  claim  1  . 

The  horizontal  and  vertical  deflection  fields  are 
formed  approximately  uniformly,  image  signals  to 

35  be  applied  to  the  electron  guns  for  generating  the 
three  electron  beams  are  given  with  mutual  delays 
which  are  controlled  by  a  specific  manner,  and  the 
delays  are  changed  in  synchronism  with  horizontal 
and  vertical  sync  signals.  This  invention  is  further 

40  characterized  in  that  the  horizontal  sync  signal  of 
the  horizontal  deflection  field  is  subjected  to  delay 
control  in  accordance  with  the  deflection  position  of 
the  electron  beams.  It  is  desirable  that  the  three 
electron  beams  mutually  in  parallel  to  one  another. 

45  Since  unique  means  is  used  for  controlling  an 
image  signal  and  deflection  fields,  it  is  possible  to 
realize  a  color  image  display  tube  apparatus,  which 
can  improve  the  convergence  characteristic  and 
deformation  of  three  electron  beams  as  well  as 

50  deformation  of  a  grid  image,  thus  providing  a  high- 
quality  video  image. 

This  invention  can  be  more  fully  understood 
from  the  following  detailed  description  when  taken 
in  conjunction  with  the  accompanying  drawings,  in 

55  which: 
Fig.  1  is  a  diagram  illustrating  the  structure  of  a 
conventional  color  image  display  tube; 
Figs.  2A  and  2B  are  diagrams  illustrating  how 

3 



5 EP  0  271  906  B1 6 

three  electron  beams  are  converged  according 
to  the  conventional  display  tube; 
Figs.  3A  and  4A  are  diagrams  illustrating  the 
influence  of  horizontal  and  vertical  deflection 
fields  on  electron  beams,  respectively; 
Figs.  3B  and  4B  are  diagrams  each  illustrating 
the  state  of  a  spot  of  an  electron  beam  on  a 
fluorescent  screen  according  to  prior  art; 
Figs.  5  and  6  are  diagrams  exemplifying  image 
deformation  according  to  prior  art; 
Fig.  7  is  a  diagram  illustrating  the  structure  of  a 
color  image  display  tube  section  of  a  color  im- 
age  display  tube  apparatus  according  to  one 
embodiment  of  this  invention; 
Fig.  8  is  a  block  diagram  of  the  overall  constitu- 
tion  of  this  embodiment; 
Fig.  9  is  a  diagram  illustrating  the  relationship 
between  an  image  signal  on  a  video  signal  and 
an  image  on  a  fluorescent  screen; 
Fig.  10  is  a  timing  chart  for  explaining  delays  of 
G  and  B  signals  with  respect  to  an  R  signal; 
Fig.  11  is  a  diagram  illustrating  address  num- 
bers  in  a  memory  in  which  delay  data  is  stored; 
Fig.  12  is  a  diagram  illustrating  horizontal  scan- 
ning  lines  on  a  face  plate; 
Fig.  13  is  a  block  diagram  illustrating  the  struc- 
ture  of  a  delay  data  generator  shown  in  Fig.  8; 
Fig.  14  is  a  timing  chart  illustrating  the  operation 
of  the  generator  shown  in  Fig.  13; 
Figs.  15  and  16  are  timing  charts  illustrating  the 
operation  of  the  apparatus  shown  in  Fig.  8; 
Figs.  17A  and  17B  are  diagrams  comparatively 
illustrating  displayed  images  attained  by  the  em- 
bodiment  of  this  invention  and  the  conventional 
apparatus;  and 
Fig.  18  is  a  cross-sectional  view  of  an  example 
of  an  electron  beam  according  to  this  invention. 

One  embodiment  of  this  invention  will  now  be 
explained  referring  to  the  accompanying  drawings. 

Fig.  7  is  a  diagram  for  schematically  explaining 
a  color  image  display  tube  20,  a  deflection  device 
21  and  a  video  signal  input  section  22,  which  are 
used  in  a  color  image  display  tube  apparatus  ac- 
cording  to  this  invention. 

The  color  image  display  tube  20  of  this  inven- 
tion  has  a  neck  portion  24  having  electron  guns  23 
disposed  therein  horizontally  in  an  in-line  form,  a 
face  plate  28  coupled  to  the  neck  portion  24 
through  a  funnel  25,  and  a  shadow  mask  29  dis- 
posed  close  to  the  inner  surface  of  the  face  plate 
28.  The  face  plate  28  has  a  fluorescent  screen  27 
with  fluorescent  layers  regularly  adhered  to  the 
inner  surface  of  the  face  plate  28  screen  in  such  a 
manner  that  these  layers  provide  three  colors  (red, 
green  and  blue)  when  hit  upon  by  electron  beams 
26R,  26G  and  26B  emitted  from  electron  guns  23. 
Shadow  mask  29  has  a  plurality  of  openings 
through  which  electron  beams  26R,  26G  and  26B 

selectively  hit  on  the  associated  fluorescent  layers. 
Electron  guns  23  are  designed  such  that  the 

electron  beams  26R,  26G  and  26B  are  emitted 
parallel  to  one  another  in  the  horizontal  direction;  it 

5  is  desirable  that  the  interval  between  the  electron 
beams  should  be  about  4  to  8  mm. 

Deflection  device  21,  mounted  on  the  outer 
wall  of  funnel  25,  has  a  horizontal  deflection  coil 
21  A  for  generating  a  uniform  horizontal  deflection 

io  field  and  a  vertical  deflection  coil  21  B  for  generat- 
ing  a  uniform  vertical  deflection  field.  This  deflec- 
tion  device  has  a  well  known  structure,  and  is 
constituted  by  a  combination  of  vertical  deflection 
coil  21  B  wound  twice  on,  for  example,  a  ferrite  core 

is  21  F  in  a  toroidal  form  and  horizontal  deflection  coil 
21  A  wound  in  a  saddle  form  and  disposed  inside 
the  coil  21  B  with  a  separator  21  C  made  of  a  resin 
being  inserted  therebetween.  Instead  of  the  saddle- 
toroidal  type,  a  saddle-saddle  type  or  a  toroidal- 

20  toroidal  type  may  be  used  as  desired. 
The  shapes  and  sizes  of  the  deflection  coils 

should  be  selected  so  that  the  shapes  of  the  gen- 
erated  deflection  fields  could  cause  an  electron 
beam  on  the  fluorescent  screen  to  have  a  good 

25  shape.  The  deflection  fields  should  most  desirably 
be  formed  in  an  approximately  uniform  shape;  how- 
ever,  the  fields  may  be  formed  in  a  slightly  non- 
uniform  shape  to  balance  the  convergence  char- 
acteristic  and  other  characteristics. 

30  The  methods  for  producing  a  deflection  field  in 
a  uniform  shape,  a  pincushion  shape  and  a  barrel 
shape  are  well  known.  Example  of  these  methods 
is  explained  in  "Errors  of  Magnetic,  Deflection,  II" 
by  J.  Haantjes  et  al.,  Philips,  Ris,  Reports  14,  65- 

35  97,  1959. 
Referring  now  to  Fig.  8,  the  overall  constitution 

of  a  color  image  display  tube  apparatus  according 
to  the  embodiment  of  this  invention  will  be  ex- 
plained. 

40  In  Fig.  8,  a  color  image  display  section  30 
comprises,  in  addition  to  color  image  display  tube 
20,  deflection  device  21  and  video  signal  input 
section  22,  a  power  source  circuit,  a  deflection 
amplifying  section  and  other  circuits  (all  not 

45  shown),  and  receives  image  signals  such  as  G  and 
B  signals,  which  have  been  delayed  by  CCDs  31  A 
and  31  B  serving  as  image  delay  circuits.  A  mem- 
ory  32A  and  a  clock  generator  32B  constitute  a 
delay  data  generator  32,  which  outputs  clocks  cor- 

50  responding  to  read  delay  data,  to  delay  circuits 
CCDs  31  A,  31  B  and  33.  Memory  32A  stores  in 
advance  delay  data  for  delaying  an  image  signal 
and  a  horizontal  sync  signal  in  accordance  with  the 
deflection  position  of  an  electron  beam  on  the 

55  image  screen.  The  content  of  the  delay  data  is 
predetermined  in  accordance  with  the  types  of  the 
color  image  display  tube  and  the  deflection  device. 

When  the  vertical  deflection  signal  VD  sent 

4 
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from  the  color  image  display  section  30  is  input  to 
a  counter  32C,  the  counter  32C  is  reset  and  starts 
counting  the  horizontal  deflection  signal  HD.  The 
output  of  the  counter  32C  is  sent  to  an  address 
decoder  32D  to  specify  an  address  in  memory 
32A.  As  a  result,  delay  data  for  correcting  beam 
convergence,  which  has  been  stored  in  memory 
32A  in  advance,  is  read  out  and  is  sent,  via  the 
clock  generator  32B,  to  CCDs  31  A  and  31  B  or 
CCD  33  that  serves  as  a  horizontal  sync  delay 
circuit.  In  the  case  where  delay  elements  such  as  a 
CCD  and  a  BBD,  are  used,  clocks  CL1  to  CL3  for 
the  delay  elements  are  used  as  transfer  signals  for 
the  image  signals  and  the  horizontal  sync  signal. 

When  the  horizontal  and  vertical  deflection  sig- 
nals  HD  and  VD  from  color  image  display  section 
30  are  input  to  counter  32C,  the  delay  data  is  read 
out  from  memory  32A  and  delay  clocks  are  output 
to  CCDs  31  A  and  31  B  and  CCD  33,  which  serve  as 
the  image  delay  circuit  and  the  horizontal  sync 
delay  circuit,  respectively.  This  delay  data  from 
memory  32A  can  be  output  in  various  forms,  such 
as  a  voltage  and  a  current,  as  will  be  described 
later. 

Clock  generator  32B  generates  a  transfer  clock 
of  a  frequency  corresponding  to  the  delay  data 
from  memory  32A  and  outputs  it  to  horizontal  sync 
delay  circuit  33,  which  uses  a  CCD.  In  response  to 
the  transfer  clock,  horizontal  sync  delay  circuit  33 
outputs  to  image  display  section  30  a  horizontal 
sync  signal  which  is  delayed  in  accordance  with 
the  deflection  position  of  an  electron  beam.  Simi- 
larly,  transfer  clocks  CL1  and  CL2  are  supplied  to 
CCDs  31  A  and  31  B  for  delaying  B  and  G  image 
signals,  respectively. 

It  should  be  understood  from  the  above  that 
according  to  the  invention,  electro  beams  are  con- 
trolled  on  the  basis  of  the  image  signals  B  and  G, 
which  have  been  delayed  by  predetermined  time 
intervals  in  image  delay  circuits  31  A  and  31  B,  and 
the  horizontal  sync  signal,  which  has  been  delayed 
by  a  predetermined  time  interval  in  horizontal  sync 
delay  circuit  33. 

The  embodiment  of  this  invention  will  now  be 
explained  along  the  flow  of  a  video  signal. 

Fig.  9  illustrates  a  video  signal  of  the  well- 
known  NTSC  system  and  a  grid  image  formed  by 
the  video  signal  in  correlation  with  each  other.  The 
video  signal  includes  image  signals  41,  42  and  43 
each  corresponding  to  the  three  electron  beams, 
and  a  horizontal  deflection  sync  signal  44  for  syn- 
chronization  of  the  horizontal  deflection  field. 

An  image  corresponding  to  the  image  signals 
41,  42  and  43  appears  as  a  bright  image  on  the 
fluorescent  screen  27  at  points  A1,  A2  and  A3 
when  the  beam  scanning  position  is  A-A  and  at 
points  B1,  B2  and  B3  when  the  beam  scanning 
position  is  B-B'.  A  part  of  a  grid  image  (vertical 

line)  is  provided  by  performing  a  vertical  deflection 
of  the  electron  beams  while  repeating  this  scan- 
ning. 

In  principle,  a  clear  grid  image  with  excellent 
5  beam  convergence  should  be  attained.  According 

to  this  invention,  however,  since  the  deflection 
fields  have  a  uniform  or  a  nearly  uniform  shape, 
the  three  electron  beams  B,  R  and  G  would  have  a 
positional  deviation  and  would  hit,  for  example,  on 

io  points  B1,  G1  and  R1  on  fluorescent  screen  27,  as 
shown  in  Fig.  5,  unless  no  control  measure  is 
taken.  To  improve  the  convergence,  therefore,  the 
delay  intervals  of  the  image  signals  are  controlled 
in  accordance  with  the  vertical  and  horizontal  de- 

15  flection  positions  of  the  beams  in  view  of  the 
amount  of  the  deviation.  More  specifically,  in  Fig. 
5,  with  the  last  beam  R1  among  the  three  electron 
beams  in  the  scanning  direction  being  used  as  a 
reference,  the  remaining  beams  B1  and  G1  are 

20  given  with  delays  using  CCDs  31  B  and  31  A  of  Fig. 
8.  For  instance,  at  horizontal  scanning  position  D-D' 
in  Fig.  5,  beams  B1  and  G1  are  respectively  given 
with  delays  of  2A  Wi  and  A  Wi  ,  and  at  horizontal 
scanning  position  E-E',  these  beams  B1  and  G1 

25  are  respectively  given  with  delays  of  2A  W0  and  A 
W0.  Data  about  these  delays  is  stored  in  memory 
32A. 

According  to  this  embodiment,  when  a  video 
signal  G  as  shown,  for  example,  in  Fig.  9  is  input  to 

30  image  delay  circuit  31  A  of  Fig.  8,  an  image  signal 
G  is  output,  which  is  subjected  to  a  delay  control  in 
accordance  with  the  delay  data  from  memory  32A 
which  stores  data,  such  as  the  amount  of  conver- 
gence  deviations  (A  W0  and  A  Wi  )  corresponding 

35  to  the  deflection  positions  of  the  electron  beams. 
The  image  signals  G  and  B  are  subjected  to  a 

delay  control  in  CCD  31  A  and  CCD  31  B,  respec- 
tively,  to  have  delays  of  ti  and  t2,  respectively, 
with  respect  to  the  image  signal  R.  The  delays  ti 

40  and  T2  are  determined  naturally  in  accordance  with 
the  amount  of  convergence  deviations  (A  Wi  and 
A  W2);  they  should  desirably  be  0.1  to  3  micro- 
seconds.  The  delays  ti  and  t2  may  equal  or  differ 
from  each  other. 

45  With  this  control  alone,  the  electron  beam  de- 
formation  is  eliminated  and  the  convergence  char- 
acteristic  is  improved;  however,  in  this  case  the 
grid  image  would  be  deformed  or  remained  uncor- 
rected  to  be  a  bow  shape  by  the  amount  of  A  W3 

50  as  shown  in  the  solid  lines,  for  example,  at  the 
vertical  deflection  edge  portion  and  A  Wi  at  an 
intermediate  portion  between  the  center  axis  E-E' 
and  vertical  deflection  edge  portion,  as  shown  in 
Fig.  6. 

55  To  eliminate  this  deformation,  according  to  this 
invention,  the  sync  signal  for  the  horizontal  deflec- 
tion  field  is  also  controlled  in  accordance  with  the 
beam  deflection  positions.  This  control  will  be  ex- 

5 



9 EP  0  271  906  B1 10 

plained  below  with  reference  to  Fig.  8.  Memory 
32A  stores  in  advance  data  prepared  on  the  basis 
of  the  relationship  between  the  beam  deflection 
positions  and  the  amount  of  image  deformation. 
Horizontal  deflection  signal  HD  and  vertical  deflec- 
tion  signal  VD  extracted  based  on  a  video  signal 
are  input  to  counter  32C,  and  clock  signal  CL3 
having  a  frequency  corresponding  to  the  delay  data 
stored  in  memory  32A,  is  output  to  horizontal  sync 
delay  circuit  33  constituted  by  a  CCD.  Horizontal 
sync  delay  circuit  33  produces  a  horizontal  sync 
signal  delayed  on  the  basis  of  the  clock  signal  CL3, 
and  then  outputs  the  delayed  sync  signal  to  color 
image  display  section  30. 

Each  item  of  the  data  stored  in  memory  32A  is 
given  with  an  address  number  (1-100),  as  shown  in 
Fig.  11,  and  it  is  desirable  that  the  data  should  be 
sequentially  read  out  in  the  order  of  the  address 
numbers  by  address  decoder  32D,  using  the  con- 
tent  of  counter  32C.  According  to  the  embodiment 
of  this  invention,  the  image  display  screen  is  di- 
vided  into  100  sections,  10  in  each  of  the  vertical 
and  horizontal  directions,  and  are  given  with  ad- 
dress  numbers  1  to  100.  In  this  example,  the  upper 
left  section  of  face  plate  28  where  the  beam  scan- 
ning  starts  is  given  with  address  number  1  and  the 
lower  right  section  where  the  beam  scanning  ends 
is  given  with  address  number  100.  The  address 
numbers  of  memory  32A  are  set  sequentially  from 
1,  2  100  by  address  decoder  32D  in  accor- 
dance  with  the  horizontal  deflection  signal  HD  after 
counter  32C  is  reset  to  1  by  the  vertical  deflection 
signal  VD.  In  the  case  in  which  an  image  of  the 
NTSC  system  is  used,  one  frame  is  constituted  by 
262.5  horizontal  scanning  lines.  As  shown  in  Fig. 
12,  therefore,  according  to  this  embodiment,  during 
about  26  horizontal  scans  the  address  number  is 
sequentially  set  from  1  to  10  by  the  individual 
horizontal  deflect  signals  from  color  image  display 
section  30  and  is  then  reset  to  1  .  When  the  content 
of  counter  32C  becomes  27,  address  number  1  1  is 
designated  by  address  decoder  32D.  Of  course,  if 
the  PAL  or  SECAM  system  is  used  instead  of  the 
NTSC  system,  almost  the  same  addressing  can  be 
used  although  some  modifications  would  be  neces- 
sary  because  the  total  number  of  the  scanning 
lines  in  the  PAL  or  SECAM  system  differs  from  that 
of  the  NTSC  system.  All  of  262.5  scanning  lines 
are  not  displayed  on  the  screen  and  the  scanning 
is  conducted  to  cover  a  region  with  several  % 
greater  than  the  screen  and  the  vertical  and  hori- 
zontal  retrace  times,  so  that  the  total  displayed 
scanning  lines  would  be  slightly  smaller  than  262.5. 
Accordingly,  the  aforementioned  value,  26,  as  the 
number  of  scans,  becomes  smaller,  so  that  this 
value  needs  to  be  determined  as  required. 

According  to  this  embodiment,  the  address 
number  is  set  to  11  from  10  by  the  27th  horizontal 

sync  signal  and  from  this  sync  signal  until  the  52nd 
horizontal  sync  signal,  the  address  numbers  11  to 
20  are  set.  The  address  numbers  set  would  in- 
crease  in  the  above  manner,  and  the  address  num- 

5  ber  is  reset  to  1  from  100  by  the  second  vertical 
scanning  signal  and  the  above  scanning  operation 
is  repeated. 

Image  delay  circuit  31  and  horizontal  sync  de- 
lay  circuit  33  may  preferably  be  constituted  by  a 

io  BBD  in  place  of  a  CCD.  As  shown  in  Fig.  13,  the 
delay  data  of  address  1  read  from  memory  32A  is 
converted  by  a  D/A  converter  32E  into  a  voltage  V1 
as  shown  in  Fig.  14(b)  which  is  used  to  generate  a 
corresponding  frequency  signal  in  a  VCO  (voltage 

is  controlled  oscillator)  32F.  VCO  32F  produces  delay 
clock  CL1  that  has  a  modulated  frequency  cor- 
responding  to  the  voltage  V1  .  When  the  voltage  V1 
at  address  1  becomes  V2  at  address  2  in  Fig.  14, 
the  frequency  of  clock  CL1  changes  as  shown  in 

20  Fig.  14(c)  and  the  amount  of  a  delay  of  the  G 
signal  changes  in  CCD  31  A. 

What  is  shown  in  Fig.  13  is  a  circuit  for  gen- 
erating  clock  CL1  ,  and  similar  circuits  can  be  used 
to  generate  clocks  CL2  and  CL3.  Since  there  are 

25  three  delay  circuits  according  to  this  embodiment, 
the  number  of  the  above  clock  generating  circuits 
should  also  be  three.  However,  if  image  delay 
circuit  31  and  horizontal  sync  delay  circuit  33  have 
the  same  delay,  a  single  delay  circuit  may  be  used 

30  for  these  two  circuits. 
Figs.  15  and  16  illustrate  how  the  horizontal 

sync  signal  is  delayed  with  respect  to  the  R  video 
signal.  In  the  case  of  Fig.  16,  the  horizontal  sync 
signal  is  delayed  by  ti  with  respect  to  the  R  video 

35  signal  or  the  same  delay  the  image  signal  in  Fig. 
15  has  with  respect  to  the  R  video  signal.  The 
delay  should  not  necessarily  be  the  same  though. 
The  delay  time,  which  is  determined  in  consider- 
ation  of  the  amount  of  the  grid  image  deformation, 

40  should  desirably  be  0.1-3  microseconds. 
According  to  the  embodiment  shown  in  Fig.  7, 

since  horizontal  sync  delay  circuit  33  is  provided 
separately  from  image  delay  circuit  31,  only  the 
horizontal  sync  signal  which  does  not  contain  an 

45  image  signal  may  be  delayed  as  in  the  case  shown 
in  Fig.  16.  The  delay  time  for  the  horizontal  sync 
signal  is  determined,  as  is  the  case  in  image  delay 
circuit  31,  by  the  delay  data  read  from  memory 
32A  which  is  subjected  to  address  setting  by  the 

50  horizontal  and  vertical  deflection  signals  from  color 
image  display  section  30. 

Since  the  horizontal  sync  signal  as  well  as  the 
image  signal  are  delayed  in  the  above  manner,  the 
time  differences  t1  ,  t2  and  t3  between  the  positions 

55  of  the  image  signal  (41  ,  42,  43)  and  the  horizontal 
sync  signal  shown  in  Fig.  9  can  be  kept  at  constant 
even  when  the  delay  time  for  the  image  signal  is 
changed.  This  provides  an  accurate  image,  not  the 

6 
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deformed  one  as  shown  by  broken  lines  in  Fig.  6. 
As  the  image  signal  and  horizontal  sync  signal 

controlled  in  the  above  manner  are  sent  to  color 
image  display  section  30,  an  image  attained  by  a 
color  image  display  tube  driven  by  these  signals 
would  be  of  a  high  quality  as  indicated  by  the 
broken  lines  in  Fig.  6. 

Figs.  17A  and  17B  illustrate  the  quality  of  the 
grid  image  attained  by  the  color  image  display 
tube  apparatus  according  to  this  invention  in  com- 
parison  with  that  of  the  grid  image  attained  by  the 
conventional  apparatus.  Fig.  17A  shows  the  grid 
image  attained  by  this  invention  in  which  the  hori- 
zontal  sync  signal  is  controlled,  and  Fig.  17B 
shows  a  comparative  case  where  the  horizontal 
sync  signal  is  not  controlled  but  the  other  con- 
ditions  are  same  as  those  of  this  invention. 

Provided  that  to  is  the  length  between  the 
reference  lines  I  and  II,  Ii  is  the  length  between 
the  reference  line  I  and  the  maximum  extending 
point  of  the  displayed  image  and  the  deformation 
D  =  (Jlo-*i  )/iox100,  the  deformation  in  this  inven- 
tion  of  Fig.  17A  is  D  =  1%  whereas  the  deformation 
in  the  comparative  case  of  Fig.  17B  is  D  =  4%. 

Fig.  18  illustrates  the  quality  of  the  cross  sec- 
tion  of  an  electron  beam  which  is  deflected  at  the 
horizontal  edge  portion  of  the  fluorescent  screen  of 
the  color  image  display  tube  apparatus  according 
to  this  invention.  From  Fig.  18,  it  should  be  clear 
that  the  electron  beam  has  a  high  quality  with  a 
halo  section  26B  hardly  noticeable  and  a  core 
section  26A  having  a  nearly  circle  shape. 

The  above  embodiment  has  been  explained 
with  the  case  where  the  electron  beams  emitted 
from  the  electron  guns  are  in  parallel  to  one  an- 
other.  However,  the  beams  may  be  emitted  not  in 
parallel  to  one  another. 

As  should  be  understood  from  the  above,  this 
invention  can  realize  a  color  image  display  tube 
apparatus  which  improves  the  convergence  char- 
acteristic  of  three  electron  beams  and  deformation 
of  the  beams  as  well  as  deformation  of  a  grid 
image  so  as  to  provide  a  high-quality  video  image. 

Claims 

1.  A  color  image  display  tube  apparatus  compris- 
ing: 

a  neck  (24)  having  three  electron  guns 
(23)  disposed  therein  horizontally  in  an  in-line 
form, 

a  face  plate  (28)  coupled  through  a  funnel 
(25)  to  said  neck  (24)  and  having  a  fluorescent 
screen  (27)  with  fluorescent  layers  regularly 
adhered  to  an  inner  surface  thereof  so  as  to 
provide  red,  green  and  blue  colors  when  hit 
upon  by  three  electron  beams  emitted  from 
said  electron  guns  (23), 

a  shadow  mask  (29)  disposed  close  to  an 
inner  surface  of  said  face  plate  (28)  and  having 
a  plurality  of  openings  through  which  said 
three  electron  beams  selectively  hit  on  said 

5  fluorescent  layers, 
a  deflection  device  (21)  mounted  on  an 

outer  wall  of  said  funnel  (25)  for  generating 
horizontal  and  vertical  deflection  fields  to  de- 
flect  said  three  electron  beams,  and 

io  delay  means  (31-33)  providing  image  sig- 
nals  so  as  to  control  on  a  line  by  line  basis, 
with  respect  to  that  one  of  said  three  electron 
beams  arranged  in  an  in-line  form  which  is 
positioned  last  in  a  horizontal  scanning  direc- 

15  tion,  the  remaining  two  electron  beams  with 
predetermined  delays  in  accordance  with  de- 
flection  positions  on  said  face  plate  (28)  so  that 
said  image  signals  applied  to  said  three  elec- 
tron  beams  have  mutually-controlled  delay 

20  times,  which  vary  in  synchronism  with  horizon- 
tal  and  vertical  deflection  signals, 

characterized  in  that 
said  horizontal  and  vertical  deflection  fields 

are  produced  uniformly  by  said  deflection  de- 
25  vice  (21); 

said  delay  means  (31-33)  includes  means 
for  delaying  a  horizontal  synch  signal  at  the 
same  time  as  performing  variable  delays  of 
said  three  image  signals,  and  includes: 

30  a  CCD  (31),  driven  by  clock,  for  transfer- 
ring  said  image  signals  to  said  electron  guns; 

a  memory  (32A),  addressed  in  synchro- 
nism  with  said  horizontal  and  vertical  deflection 
signals,  for  storing  predetermined  delay  data  at 

35  addresses  corresponding  to  said  deflection  po- 
sitions; 

clock  generating  means  (32B)  for  generat- 
ing  said  clock  with  frequencies  which  vary  in 
accordance  with  readout  delay  data;  and 

40  means  (33)  for  delaying  said  horizontal 
synch  signal  in  accordance  with  its  deflection 
position  on  said  face  place  (28). 

2.  The  apparatus  according  to  claim  1  ,  character- 
45  ized  in  that  said  three  electron  beams  are  in 

parallel  to  one  another. 

3.  The  apparatus  according  to  claim  1  or  2,  char- 
acterized  in  that  said  delay  means  (31-33)  in- 

50  eludes: 
a  counter  (32C)  which  is  reset  by  one 

vertical  deflection  signal  and  sequentially  per- 
forms  a  count  operation  by  said  horizontal  de- 
flection  signal;  and 

55  an  address  decoder  (32D)  for  decoding  a 
content  of  said  counter  (32C)  to  generate  an 
address  signal  for  said  memory  (32A). 

7 
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4.  The  apparatus  according  to  anyone  of  claims  1 
to  3,  characterized  in  that  said  clock  generat- 
ing  means  (32B)  includes: 

conversion  means  (32E)  for  converting 
said  read-out  delay  data  into  an  analog  voltage 
signal;  and 

a  VCO  (32F)  for  generating  a  clock  with  a 
frequency  corresponding  to  said  voltage  signal. 

Patentanspruche 

1.  Farbbildwiedergaberohrengerat  mit: 
einem  Hals  (24)  mit  drei  Elektronenkano- 

nen  (23),  die  darin  horizontal  in  einer  In-Linien- 
Form  angeordnet  sind, 

einer  Frontplatte  (28),  die  uber  einen 
Trichter  (25)  mit  dem  Hals  (24)  gekoppelt  ist 
und  einen  Leuchtstoffschirm  (27)  mit  regelma- 
fiig  an  einer  Innenflache  hiervon  anhaftenden 
Leuchtstoffschichten  hat,  urn  Rot-,  Grun-  und 
Blau-Farben  zu  liefern,  wenn  darauf  drei  von 
den  Elektronenkanonen  (23)  emittierte  Elektro- 
nenstrahlen  auftreffen, 

einer  Schattenmaske  (29),  die  nahe  an  ei- 
ner  Innenflache  der  Frontplatte  (28)  angeordnet 
ist  und  mehrere  Offnungen  hat,  durch  die  die 
drei  Elektronenstrahlen  selektiv  auf  die  Leucht- 
stoffschichten  auftreffen, 

einer  an  einer  Au/Senwand  des  Trichters 
(25)  befestigten  Ablenkvorrichtung  (21)  zum 
Erzeugen  von  Horizontal-  und  Vertikal-Ablenk- 
feldern  zum  Ablenken  der  drei  Elektronenstrah- 
len  und 

einer  Verzogerungseinrichtung  (31-33),  die 
Bildsignale  so  liefert,  da/S  auf  einer  Basis  von 
Zeile  fur  Zeile  bezuglich  demjenigen  einen  der 
drei  Elektronenstrahlen,  die  in  einer  In-Linien- 
Form  angeordnet  sind,  der  zuletzt  in  einer 
Horizontal-Abtastrichtung  liegt,  die  verbleiben- 
den  zwei  Elektronenstrahlen  mit  vorbestimmten 
Verzogerungen  gema/S  Ablenkpositionen  auf 
der  Frontplatte  (28)  gesteuert  sind,  so  da/S  die- 
jenigen  Bildsignale,  die  an  den  drei  Elektronen- 
strahlen  anliegen,  wechselseitig  gesteuerte 
Verzogerungszeiten  haben,  die  sich  synchron 
mit  den  Horizontal-  und  Vertikal-Ablenksignalen 
verandern, 

dadurch  gekennzeichnet,  da/S 
die  Horizontal-  und  Vertikal-Ablenkfelder 

gleichma/Sig  durch  die  Ablenkvorrichtung  (21) 
erzeugt  sind, 

die  Verzogerungseinrichtung  (31-33)  eine 
Einrichtung  hat,  urn  ein  Horizontal-Synchronsi- 
gnal  zur  gleichen  Zeit  zu  verzogern,  zu  der 
veranderliche  Verzogerungen  der  drei  Bildsi- 
gnale  durchgefuhrt  werden,  und  aufweist: 

eine  CCD  bzw.  ladungsgekoppelte  Einrich- 
tung  (31),  angesteuert  durch  einen  Takt,  urn 

die  Bildsignale  zu  den  Elektronenkanonen  zu 
ubertragen, 
einen  synchron  mit  den  Horizontal-  und 
Vertikal-Ablenksignalen  adressierten  Speicher 

5  (32A),  urn  vorbestimmte  Verzogerungsdaten 
bei  Adressen  entsprechend  den  Ablenkpositio- 
nen  zu  speichern, 

eine  Taktgeneratoreinrichtung  (32B)  zum 
Erzeugen  des  Taktes  mit  Frequenzen,  die  sich 

io  gema/S  ausgelesenen  Verzogerungsdaten  ver- 
andern,  und 

eine  Einrichtung  (33)  zum  Verzogern  des 
Horizontal-Synchronsignales  gema/S  dessen 
Ablenkposition  auf  der  Frontplatte  (28). 

15 
2.  Gerat  nach  Anspruch  1,  dadurch  gekennzeich- 

net,  da/S  die  drei  Elektronenstrahlen  parallel 
zueinander  sind. 

20  3.  Gerat  nach  Anspruch  1  oder  2,  dadurch  ge- 
kennzeichnet,  da/S  die  Verzogerungseinrich- 
tung  (31-33)  aufweist: 

einen  Zahler  (32C),  der  durch  ein  Vertikal- 
Ablenksignal  ruckgesetzt  ist  und  sequentiell 

25  eine  Zahloperation  durch  das  Horizontal-Ab- 
lenksignal  ausfuhrt,  und 

einen  Adre/Sdecodierer  (32D)  zum  Deco- 
dieren  eines  Inhaltes  des  Zahlers  (32C),  urn 
ein  Adre/Ssignal  fur  den  Speicher  (32A)  zu  er- 

30  zeugen. 

4.  Gerat  nach  einem  der  Anspruche  1  bis  3, 
dadurch  gekennzeichnet,  da/S  die  Taktgenera- 
toreinrichtung  (32B)  aufweist: 

35  eine  Umsetzungseinrichtung  (32E)  zum 
Umsetzen  der  ausgelesenen  Verzogerungsda- 
ten  in  ein  analoges  Spannungssignal  und 

einen  VCO  bzw.  spannungsgefuhrten  Os- 
zillator  (32F)  zum  Erzeugen  eines  Taktes  mit 

40  einer  Frequenz  entsprechend  dem  Spannungs- 
signal. 

Revendicatlons 

45  1.  Appareil  a  tube  d'affichage  d'une  image  en 
couleurs,  comprenant  : 

un  col  (24)  ayant  trois  canons  electroni- 
ques  (23)  disposes  horizontalement  et  sous 
forme  alignee, 

50  une  plaque  avant  (28)  couplee  par  un  en- 
tonnoir  (25)  au  col  (24)  et  ayant  un  ecran 
fluorescent  (27)  muni  de  couches  fluorescen- 
tes  qui  adherent  regulierement  a  une  surface 
interne  de  la  plaque  afin  qu'elles  donnent  des 

55  couleurs  rouge,  verte  et  bleue  lorsqu'elles  sont 
frappees  par  les  trois  faisceaux  d'electrons 
emis  par  les  canons  electroniques  (23), 

un  masque  (29)  dispose  a  proximite  d'une 

8 
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surface  interne  de  la  plaque  avant  (28)  et  ayant 
plusieurs  ouvertures  par  lesquelles  les  trois 
faisceaux  d'electrons  frappent  selectivement 
les  couches  fluorescentes, 

un  dispositif  (21)  de  deviation,  monte  sur  5 
une  paroi  externe  de  I'entonnoir  (25)  et  destine 
a  creer  des  champs  de  deviation  horizontale  et 
verticale  afin  que  les  trois  faisceaux  electroni- 
ques  soient  devies,  et 

un  dispositif  a  retard  (31-33)  donnant  des  10 
signaux  d'image  destines  a  regler,  ligne  par 
ligne  et  par  rapport  a  I'un  des  trois  faisceaux 
d'electrons  qui  sont  alignes  et  qui  est  le  der- 
nier  dans  une  direction  de  balayage  horizontal, 
les  deux  faisceaux  electroniques  restant  avec  is 
des  retards  predetermines  qui  dependent  des 
positions  de  deviation  sur  la  plaque  avant  (28), 
si  bien  que  les  signaux  d'image  appliques  aux 
trois  faisceaux  electroniques  ont  des  temps  de 
retard  regies  mutuellement  et  qui  varient  en  20 
synchronisme  avec  les  signaux  de  deviation 
horizontale  et  verticale, 

caracterise  en  ce  que 
les  champs  de  deviation  horizontale  et  ver- 

ticale  sont  produits  uniformement  par  le  dispo-  25 
sitif  de  deviation  (21), 

le  dispositif  a  retard  (31-33)  comporte  un 
dispositif  destine  a  retarder  un  signal  de 
synchronisation  horizontale  en  meme  temps 
qu'a  appliquer  des  retards  variables  aux  trois  30 
signaux  d'image,  et  en  ce  qu'il  comprend 

un  dispositif  a  CCD  (31)  pilote  par  une 
horloge  et  destine  a  transferer  des  signaux 
d'image  aux  canons  electroniques, 

une  memoire  (32A)  adressee  en  synchro-  35 
nisme  avec  les  signaux  de  deviation  horizonta- 
le  et  verticale  et  destinee  a  memoriser  des 
donnees  predetermines  de  retard  a  des 
adresses  correspondant  aux  positions  de  de- 
viation,  40 

un  dispositif  (32B)  destine  a  creer  I'horlo- 
ge  avec  des  frequences  qui  varient  avec  les 
donnees  de  retard  de  lecture,  et 

un  dispositif  (33)  destine  a  retarder  le  si- 
gnal  de  synchronisation  horizontale  en  fonction  45 
de  sa  position  de  deviation  sur  la  plaque  avant 
(28). 

2.  Appareil  selon  la  revendication  1,  caracterise 
en  ce  que  les  trois  faisceaux  electroniques  so 
sont  paralleles  mutuellement. 

3.  Appareil  selon  la  revendication  1  ou  2,  caracte- 
rise  en  ce  que  le  dispositif  a  retard  (31-33) 
comprend  55 

un  compteur  (32C)  qui  est  remis  a  zero 
par  un  signal  de  deviation  verticale  et  qui  exe- 
cute  successivement  une  operation  de  comp- 

tage  a  I'aide  du  signal  de  deviation  horizontale, 
et 

un  decodeur  d'adresse  (32D)  destine  a 
decoder  le  contenu  du  compteur  (32C)  afin 
qu'il  cree  un  signal  d'adresse  pour  la  memoire 
(32A). 

4.  Appareil  selon  I'une  quelconque  des  revendi- 
cations  1  a  3,  caracterise  en  ce  que  le  disposi- 
tif  generateur  d'horloge  (32B)  comporte 

un  dispositif  (32E)  de  conversion  des  don- 
nees  de  retard  de  lecture  en  un  signal  de 
tension  analogique,  et 

un  oscillateur  commande  en  tension  (32F) 
destine  a  creer  une  horloge  avec  une  frequen- 
ce  correspondant  au  signal  de  tension. 
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