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Description 

BACKGROUND  OF  THE  INVENTION 

The  present  invention  relates  to  an  automatic 
convergence  alignment  system  for  a  color  televi- 
sion  display  apparatus,  and  in  particular  to  an  auto- 
matic  convergence  alignment  system  whereby  after 
initial  manual  adjustment  of  dynamic  and  static 
convergence  alignment,  static  convergence  align- 
ment  is  subsequently  adjusted  automatically. 

The  invention  is  especially  applicable  to  projec- 
tion  display  color  television  receivers.  Generally 
speaking,  a  projection  display  type  of  television 
receiver  utilizes  three  projection  cathode  ray  tubes 
(referred  to  in  the  following  as  projection  tubes)  for 
generating  displays  of  the  three  primary  colors  red, 
blue  and  green,  in  a  large-scale  picture  projected 
on  a  display  screen.  The  respective  angles  of  in- 
cidence  upon  this  screen  of  the  three  beams  pro- 
jected  by  these  tubes  will  mutually  differ  to  some 
extent,  producing  color  errors  in  the  displayed  pic- 
ture  unless  corrected,  i.e.  unless  convergence 
alignment  is  executed  such  as  to  ensure  correct 
registration  between  the  respective  color  displays 
produced  by  the  projection  tubes.  Such  conver- 
gence  alignment  is  basically  of  two  types, 
dyanamic  and  static.  With  dynamic  convergence 
alignment,  respective  magnetic  fields  (generated 
by  means  of  respective  convergence  yokes  as 
described  hereinafter)  are  applied  to  the  electron 
beams  produced  by  the  projection  tubes,  which 
vary  periodically  in  synchronism  with  the  horizontal 
and  vertical  scanning  of  the  beams  such  as  to 
dynamically  apply  varying  amounts  of  deflection  of 
each  beam  to  ensure  correct  registration  of  the 
colors.  With  static  convergence  alignment,  a  fixed 
preset  magnetic  field  is  applied  to  each  of  the 
electron  beams,  such  as  to  apply  fixed  amounts  of 
deflection  bias  to  each  electron  beam  along  the 
horizontal  and  vertical  directions  of  the  displayed 
picture,  as  to  ensure  correct  color  registration.  Usu- 
ally,  adjustment  for  both  static  and  dynamic  con- 
vergence  alignment  is  carried  out  prior  to  use  of 
such  a  television  receiver,  e.g.  at  the  time  of  manu- 
facture.  However  such  convergence  alignment  ad- 
justment  requires  a  substantial  amount  of  time  and 
also  a  certain  degree  of  operator  skill,  and  hence  is 
a  disadvantage  with  regard  to  reducing  manufactur- 
ing  costs.  In  order  to  overcome  this  disadvantage, 
it  has  been  proposed  in  the  prior  art  to  incorporate 
digital  memory  circuits  in  the  television  receiver, 
and  to  generate  a  cross-hatch  display  on  the 
screen  of  the  receiver,  for  each  of  the  primary 
colors,  as  shown  in  Fig.  1.  When  initial  conver- 
gence  alignment  has  been  carried  out,  then  data 
representing  the  respective  amounts  of  adjustment 
required  for  each  of  various  adjustment  points  (e.g. 

the  cross-points  of  the  cross-hatch  alignment  pat- 
tern)  are  stored  as  digital  values  in  a  1  -frame 
memory.  During  subsequent  operation,  the  data  for 
each  of  these  adjustment  points  are  read  out  and 

5  subjected  to  digital-analog  conversion,  to  produce 
independent  values  of  correction  which  are  applied 
for  each  of  the  adjustment  points.  This  has  the 
advantage  of  providing  very  precise  convergence 
alignment,  since  adjustment  is  performed  indepen- 

io  dently  for  each  of  the  adjustment  points. 
A  system  for  automatic  correction  of  conver- 

gence  and  grey  scale  in  color  television  is  dis- 
closed  in  document  US-A-4  485  394,  wherein  light 
sensors,  either  single  or  in  array,  are  arranged  on 

75  the  beam  landing  face  of  a  screen  and  generally 
outside  the  normal  viewing  area.  As  the  light  beam 
of  one  of  the  three  electron  guns  crosses  the  light 
sensor,  an  output  is  produced.  Since  the  position  of 
each  light  sensor  is  known  in  terms  of  counts  in 

20  both  the  vertical  and  horizontal  directions  and  pro- 
grammed  in  a  microprocessor,  this  data  can  be 
compared  with  the  respective  sensor  signals  in  the 
term  of  counts  for  developing  error  signals  repre- 
senting  the  misalignment  of  the  respective  electron 

25  gun  for  one  color  and  for  storing  the  actual  data  in 
the  microcomputer.  The  process  is  then  repeated 
for  the  remaining  two  electron  guns  and  the  plural- 
ity  of  error  signals  is  used  to  develop  vertical  and 
horizontal  correction  signals  to  correct  the  conver- 

30  gence  of  the  three  electron  guns.  Once  the  correct 
position  is  achieved,  the  digital  information  for  that 
particular  correction  can  be  maintained  in  the 
microprocessor. 

Moreover,  document  DE-A-33  1  1  971  discloses 
35  a  convergence  alignment  apparatus  for  a  plurality 

of  video  projectors  having  a  common  projection 
area  provided  with  light  sensors  arranged  outside 
the  regular  viewing  area.  In  order  to  provide  an 
automatic  convergence  alignment  of  the  video  pro- 

40  jectors  each  of  these  video  projectors  illuminates 
corresponding  light  sensors  which  produce  electric 
signals  in  response  to  the  light  intensity  provided 
by  the  respective  video  projector.  The  electric  sig- 
nals  serve  as  indicator  values  for  determining 

45  whether  the  respective  video  projector  is  well 
aligned  or  requires  an  automatic  alignment  adjust- 
ment.  In  accordance  with  the  processing  of  the 
electric  signals  corresponding  control  signals  are 
obtained  which  control  the  alignment  process  of 

50  each  video  projector  independently  from  the  other 
video  projectors  to  achieve  a  maximum  illumination 
of  the  light  sensors  and  thus  an  accurate  automatic 
convergence  alignment  of  the  video  projectors. 

A  further  method  of  convergence  alignment 
55  which  has  been  proposed  in  the  prior  art  is  de- 

signed  to  provide  automatic  convergence  alignment 
during  operation  of  a  projection  type  color  televi- 
sion  receiver,  and  will  be  described  referring  to  Fig. 
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2.  Here,  reference  numeral  10  denotes  one  of  the 
projection  tubes  of  a  projection  type  color  televi- 
sion  receiver,  numeral  11  denotes  a  projection 
lens,  numeral  13  the  display  screen,  numeral  9  a 
deflection  yoke,  numeral  8  a  convergence  yoke. 
The  projection  tube  10  is  driven  from  a  video  signal 
applied  from  an  input  terminal  2  through  a  video 
amplifier  4.  Normally,  the  video  amplifier  4  op- 
erates  in  the  same  way  as  the  video  amplifier  of  a 
direct-display  color  television  receiver.  However 
during  adjustment  of  convergence  alignment,  a 
convergence  alignment  pattern  such  as  a  cross- 
hatch  pattern  (i.e.  as  for  the  prior  art  example  of 
Fig.  1)  is  produced  from  a  digital  convergence 
circuit  5  and  supplied  to  the  video  amplifier  4  to 
drive  the  projection  tube  1  1  .  The  deflection  yoke  9 
is  driven  by  a  deflection  circuit  6,  which  operates  in 
synchronism  with  horizontal  and  vertical  synchro- 
nizing  signals  applied  from  an  input  terminal  3,  to 
control  scanning  by  the  electron  beam  of  the  pro- 
jection  tube  10.  Although  as  stated  previously,  such 
a  projection  type  color  television  receiver  generally 
incorporates  three  (R,  G  and  B)  projection  tubes, 
only  one  of  these  is  shown  for  simplicity  of  de- 
scription.  A  television  camera  12a  is  positioned  to 
receive  light  from  the  screen  13,  and  video  signals 
thus  produced  from  the  camera  12a  are  supplied  to 
an  alignment  pattern  detection  circuit  12b,  which 
functions  to  detect  the  alignment  pattern  displayed 
on  the  screen  13  as  described  above.  Results  of 
this  detection  are  supplied  to  an  adjustment  points 
detection  circuit  7,  which  detects  the  degree  of 
convergence  attained  at  each  of  the  adjustment 
points  of  the  alignment  pattern,  and  accordingly 
modifies  respective  alignment  compensation  quan- 
tities  which  are  produced  for  the  respective  adjust- 
ment  points  by  the  digital  convergence  circuit  5,  in 
accordance  with  any  mis-convergence  which  is  de- 
tected  by  the  adjustment  point  detection  circuit  5. 
In  this  way,  automatic  convergence  alignment  ad- 
justment  can  be  rapidly  executed. 

Each  of  the  prior  art  convergence  alignment 
methods  described  above  can  provide  highly  ac- 
curate  convergence  alignment.  The  further  method, 
of  Fig.  2,  has  the  further  advantage  of  being  auto- 
matic.  However  in  a  practical  projection  type  color 
television  receiver,  some  mis-convergence  will  be 
produced  immediately  after  power  is  switched  on, 
and  the  amount  of  mis-convergence  will  thereafter 
gradually  vary  as  the  operating  temperature  of  the 
receiver  varies.  In  addition,  drift  of  component  char- 
acteristics  over  a  period  of  use,  changes  in  the 
neck  charge  of  the  projection  tubes,  drift  in  the  DC 
level  of  the  output  signals  from  the  digital  conver- 
gence  circuit,  changes  in  shape  of  the  convergence 
yoke  due  to  the  effects  of  heat,  etc,  will  also 
combine  to  produce  some  mis-convergence.  Such 
mis-convergence  can  in  general  be  corrected  by 

static  convergence  alignment  adjustment  (as  de- 
fined  hereinabove),  and  so  will  be  referred  to  as 
static  mis-convergence  in  the  following.  Thus,  to 
ensure  a  reasonable  degree  of  convergence  align- 

5  ment  when  such  a  prior  art  method  of  convergence 
alignment  adjustment  is  used,  it  is  necessary  to 
carry  out  aging  of  the  television  receiver  over  a 
substantial  period  of  time. 

In  addition,  in  the  further  prior  art  method  ac- 
io  cording  to  Fig.  2  described  above  in  which  a  cam- 

era  is  used  in  detecting  amounts  of  mis-conver- 
gence,  it  is  necessary  to  perform  complex  signal 
processing  and  to  utilize  large-scale  circuits,  while 
moreover  it  is  necessary  to  employ  a  substantially 

is  expensive  video  camera.  In  addition,  it  is  not  possi- 
ble  to  view  a  normal  television  picture  while  such 
automatic  convergence  alignment  is  in  progress, 
since  the  alignment  pattern  extends  over  the  dis- 
play  screen 

20  In  the  case  of  the  prior  art  method  in  which 
photo-detector  elements  are  mounted  directly  on 
the  screen,  for  detection  of  mis-convergence,  the 
problem  arises  that  it  is  necessary  to  utilize  an 
auxiliary  screen  for  executing  convergence  align- 

25  ment  adjustment  and  to  use  a  main  screen  for  the 
usual  television  display.  Alternatively,  it  is  neces- 
sary  to  provide  a  special  screen  which  is  a  com- 
bination  of  such  a  main  screen  and  auxiliary 
screen.  Furthermore  in  the  case  of  a  front-projec- 

30  tion  type  of  display,  the  problem  arises  that  errors 
will  occur  due  to  the  effects  of  unwanted  light 
falling  on  the  photo-detector  elements  from  exter- 
nal  sources. 

35  SUMMARY  OF  THE  INVENTION 

It  is  an  objective  of  the  present  invention  to 
overcome  the  disadvantages  of  the  prior  art  de- 
scribed  above,  by  providing  an  automatic  conver- 

40  gence  alignment  system  incorporating  photo-detec- 
tor  elements  disposed  at  the  periphery  of  a  color 
television  receiver  screen  for  use  in  detecting  mis- 
convergence,  whereby  only  simple  circuits  are  re- 
quired  to  implement  such  detection  and  whereby 

45  automatic  convergence  alignment  adjustment  is  ex- 
ecuted  periodically  while  a  normal  television  picture 
is  being  displayed  on  the  screen,  and  moreover 
whereby  a  high  degree  of  alignment  accuracy  is 
attained. 

50  According  to  the  present  invention  these  ob- 
jects  are  achieved  by  an  automatic  convergence 
alignment  system  for  a  color  television  display  ap- 
paratus  which  displays  a  television  picture  on  a 
screen  as  a  combination  of  primary  color  compo- 

55  nents,  comprising 
convergence  alignment  means  operable  for  posi- 
tion  adjustment  of  said  primary  color  components 
of  the  television  picture, 

3 
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photodetection  means  disposed  peripherally  on 
said  screen,  alignment  pattern  generating  means 
for  controlling  said  display  apparatus  to  periodically 
display  an  alignment  pattern  on  said  screen  in 
each  of  said  primary  color  components  during  re- 
spective  successively  occurring  correction  inter- 
vals,  said  alignment  pattern  being  positioned  to  be 
incident  on  said  photodetection  means, 
signal  processing  and  memory  means  responsive 
to  photoelectric  transducer  signals  produced  by 
said  photodetection  means  by  detection  of  said 
alignment  pattern  during  each  of  said  correction 
intervals  for  deriving  position  data  for  causing  said 
convergence  alignment  means  to  align  said  align- 
ment  pattern  with  at  least  one  predetermined  refer- 
ence  position  defined  relative  to  said  photodetec- 
tion  means,  and  for  subsequently  holding  said  po- 
sition  data  and  continuously  supplying  said  position 
data  to  said  convergence  alignment  means; 
said  automatic  convergence  alignment  system 
being  characterized  in  that 
said  photodetection  means  comprises  at  least  one 
photosensitive  device  formed  of  an  array  of  suc- 
cessively  positioned  photoelectric  transducer  ele- 
ments  disposed  symmetrically  about  said  reference 
position,  and  in  that  a  higher  degree  of  detection 
sensitivity  is  implemented  for  specific  ones  of  said 
photoelectric  transducer  elements  which  are  posi- 
tioned  closely  adjacent  to  said  reference  position 
than  the  detection  sensitivity  of  the  remainder  of 
said  photoelectric  transducer  elements  of  said 
photo-sensitive  device. 

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

Fig.  1  shows  a  cross-hatch  alignment  pattern 
produced  on  a  screen  of  a  color  television  re- 
ceiver,  for  assistance  in  describing  a  prior  art 
method  of  convergence  alignment; 
Fig.  2  is  a  general  block  circuit  diagram  for 
assistance  in  describing  a  second  prior  art 
method  of  convergence  alignment; 
Fig.  3  is  a  general  block  circuit  diagram  of  a  first 
embodiment  of  a  convergence  alignment  sys- 
tem  according  to  the  present  invention; 
Fig.  4(a)  illustrates  a  screen  having  photodetec- 
tor  elements  mounted  peripherally  thereon,  and 
an  alignment  pattern,  and  Figs.  4(b)  and  4(c) 
show  details  of  the  photo-sensitive  device  ar- 
rangement,  for  assistance  in  describing  the  first 
embodiment  of  the  present  invention; 
Fig.  5  is  a  partial  block  circuit  diagram  showing 
details  of  the  convergence  alignment  system  of 
the  first  embodiment; 
Fig.  6(a)  to  6(g)  are  waveform  diagrams  for 
assistance  in  describing  the  operation  of  the  first 
embodiment; 
Fig.  7  graphically  illustrates  a  relationship  be- 

tween  deviation  of  an  alignment  pattern  from  a 
reference  position  and  a  corresponding  position- 
indicating  output  signal  produced  in  the  first 
embodiment; 

5  Fig.  8  is  a  timing  diagram  for  illustrating  respec- 
tive  timings  of  convergence  alignment  detection 
operations  for  each  of  the  primary  colors,  with 
the  first  embodiment; 
Fig.  9  is  a  diagram  for  illustrating  variation  of  a 

io  detection  period  after  power  switch-on,  with  the 
first  embodiment; 
Fig.  10  is  a  block  circuit  diagram  showing  es- 
sential  portions  of  a  second  embodiment  of  a 
convergence  alignment  system  according  to  the 

is  present  invention; 
Fig.  11  is  a  diagram  illustrating  a  relationship 
between  deviation  of  an  alignment  pattern  from 
a  reference  position  and  a  corresponding 
position-indicating  output  signal  produced  in  the 

20  second  embodiment; 
Fig.  12  is  a  diagram  for  illustrating  directional 
and  sensitivity  characteristics  of  photo-detector 
elements  in  a  modification  of  the  second  em- 
bodiment; 

25  Fig.  13  is  a  block  circuit  diagram  of  essential 
portions  of  a  third  embodiment  of  the  present 
invention;  and, 
Fig.  14  is  a  diagram  for  graphically  illustrating 
operating  modes  of  the  third  embodiment. 

30 
DESCRIPTION  OF  THE  PREFERRED  EMBODI- 
MENTS 

Fig.  3  is  a  general  block  circuit  diagram  of  a 
35  first  embodiment  of  a  convergence  alignment  sys- 

tem  according  to  the  present  invention  for  a  projec- 
tion  type  color  television  receiver.  As  for  the  prior 
art  example  of  Fig.  2,  for  simplicity  of  description, 
only  a  single  projection  tube  10  is  shown  out  of  the 

40  three  projection  tubes  which  are  utilized  in  the 
television  receiver  for  projecting  light  of  the  red, 
blue  and  green  primary  colors  respectively  onto  a 
screen  13  as  respective  color  components  of  a 
television  picture.  In  the  following,  the  embodiment 

45  will  be  described  with  reference  to  projection  tube 
10  which  serves  to  project  the  red  primary  color, 
however  identical  control  for  executing  automatic 
convergence  alignment  as  described  hereinafter  is 
applied  to  each  of  the  other  two  projection  tubes  of 

50  the  television  receiver,  which  are  omitted  from  Fig. 
3.  In  Fig.  3,  components  which  are  essentially 
identical  to  components  in  the  prior  art  example  of 
Fig.  2  are  designated  by  corresponding  reference 
numerals,  and  further  description  will  be  omitted. 

55  14  and  15  denote  photo-sensitive  devices,  which  in 
this  embodiment  are  each  formed  of  a  plurality  of 
point-sensor  photo-electric  transducer  elements  as 
described  hereinafter,  disposed  centrally  at  the  pe- 

4 
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riphery  of  the  lower  (horizontal)  side  and  the  pe- 
riphery  of  the  left  (vertical)  side  of  screen  13  re- 
spectively.  A  pattern  signal  generating  circuit  22 
periodically  drives  the  video  amplifier  circuit  4  to 
produce  an  alignment  pattern  on  the  screen  13 
consisting  of  an  alignment  pattern  section 
(hereinafter  referred  to  simply  as  a  pattern  section) 
16  and  a  pattern  section  17.  This  alignment  pattern 
is  displayed  first  in  the  red  primary  color  during  a 
fixed  time  interval  extending  over  a  plurality  of 
picture  fields,  then  in  the  green  primary  during  a 
succeeding  time  interval,  then  in  the  blue  primary 
color.  A  position  data  operational  circuit  18  re- 
ceives  photo-electric  transducer  signals  produced 
from  the  photo-sensitive  devices  14  and  15,  and 
derives  from  these  signals  data  representing 
amounts  of  deviation  of  the  pattern  sections  16  and 
17  from  predetermined  respective  reference  posi- 
tions  for  these  pattern  sections,  for  each  of  the 
primary  colors.  In  this  embodiment,  these  refer- 
ence  positions  are  respectively  defined  at  the  cen- 
ters  of  the  photo-sensitive  device  14  and  photo- 
sensitive  device  15. 

The  position  data  produced  from  the  position 
data  operational  circuit  18  are  stored  in  a  memory 
section  19,  and  the  stored  data  are  outputted  from 
the  memory  section  19  to  be  supplied  to  a  conver- 
sion  alignment  circuit  21.  The  conversion  alignment 
circuit  21  functions  to  apply  drive  signals  to  the 
convergence  yoke  8  in  accordance  with  the  posi- 
tion  data  supplied  from  the  memory  section  19, 
such  as  to  adjust  the  magnetic  field  applied  to  the 
electron  beam  of  the  projection  tube  10  to  execute 
correction  of  any  position  errors  of  the  pattern 
sections  16  and  17.  These  correction  operations  for 
a  specific  primary  color  are  executed  periodically 
(with  a  repetition  period  referred  to  in  the  following 
as  the  detection  period)  during  each  of  the  intervals 
of  fixed  duration  described  above  (referred  to  in  the 
following  as  a  correction  interval)  in  which  the 
alignment  pattern  is  displayed  in  a  specific  primary 
color.  Each  of  these  correction  intervals  can  for 
example  extend  over  30  successive  scanning  fields 
for  example.  During  a  correction  interval  for  the  red 
primary  color,  the  pattern  sections  16,  17  are  dis- 
played  in  red  upon  the  screen  13  during  each  of  a 
plurality  of  consecutive  fields,  and  are  similarly 
displayed  in  green  during  a  correction  interval  for 
that  color,  and  in  blue  during  the  succeeding  cor- 
rection  interval.  After  such  a  position  correction 
operation  has  been  executed  during  one  correction 
interval  for  the  red  primary  color,  by  feedback 
control  of  projection  tube  10  as  described  above, 
an  identical  position  correction  operation  is  ex- 
ecuted  for  the  green  primary  color,  by  control  of 
the  corresponding  projection  tube  during  a  suc- 
ceeding  correction  interval,  then  the  operation  is 
repeated  for  the  blue  color  during  a  third  correction 

interval.  Upon  completion  of  each  correction  inter- 
val,  the  data  held  in  the  corresponding  memory 
section  (e.g.  memory  section  19  for  the  red  color) 
is  fixedly  supplied  to  the  corresponding  conver- 

5  gence  alignment  circuit,  until  the  next  three  correc- 
tion  intervals  begin.  In  this  way,  accurate  conver- 
gence  alignment  is  achieved  by  periodically  adjust- 
ing  the  amounts  of  correction  applied  by  the  re- 
spective  convergence  yokes  of  the  three  projection 

io  tubes  for  the  three  primary  colors,  such  that  the 
alignment  pattern  generated  in  each  color  is  pre- 
cisely  aligned  at  predetermined  reference  positions 
on  the  screen  13. 

A  detection  period  setting  circuit  20  serves  to 
is  control  the  duration  of  the  detection  period  and  the 

durations  of  the  correction  intervals,  by  control  sig- 
nals  applied  to  the  pattern  signal  generating  circuit 
22  and  the  memory  section  19  (and  the  corre- 
sponding  circuits  for  the  other  two  primary  colors) 

20  which  respectively  control  the  production  of  signals 
by  the  pattern  signal  generating  circuit  22  and 
enabling/inhibiting  of  data  write-in  to  the  memory 
section  19  (and  resultant  updating  of  the  data  sup- 
plied  by  the  memory  section  19  to  the  conversion 

25  alignment  circuit  21).  The  deflection  circuit  6  op- 
erates  in  synchronism  with  the  horizontal  and  verti- 
cal  synchronizing  signals  of  the  television  receiver, 
supplied  from  a  terminal  3,  and  supplies  corre- 
sponding  synchronizing  signals  to  the  conversion 

30  alignment  circuit  21  for  synchronizing  the  operation 
of  the  conversion  alignment  circuit  21  with  scan- 
ning  operation  of  the  projection  tube  10. 

The  operation  of  this  embodiment  is  as  follows. 
Initially,  convergence  alignment  is  performed  man- 

35  ually,  as  in  the  prior  art.  This  manual  convergence 
alignment,  which  in  general  will  include  both  static 
and  dynamic  convergence  alignment,  is  performed 
utilizing  adjustment  means  which  are  omitted  from 
Fig.  3  for  simplicity  of  description,  and  which  can 

40  be  of  basically  analog  or  digital  type.  Thereafter 
during  operation  of  the  television  receiver,  the  red, 
green  and  blue  alignment  patterns  (each  consisting 
of  the  two  pattern  sections  16,  17)  are  displayed  on 
the  screen  during  respective  correction  intervals. 

45  As  shown  in  Fig.  4(a)  for  example,  the  pattern 
sections  16,  17  of  the  red  primary  should  be 
aligned  at  respective  reference  positions  which  are 
situated  at  the  centers  of  the  photo-sensitive  de- 
vices  14,  15.  Assuming  however  that  the  scanning 

50  beam  of  the  projection  tube  for  the  green  primary 
is  not  correctly  aligned,  then  at  the  start  of  the  next 
correction  interval  for  that  color  the  horizontal  pat- 
tern  section  of  the  green  primary,  designated  by 
numeral  54,  will  be  mis-aligned  for  example  as 

55  shown  in  Fig.  4(a).  This  is  shown  in  greater  detail 
in  Fig.  4(b)  and  4(c).  During  this  correction  interval, 
therefore,  the  convergence  alignment  circuit  for  the 
green  pattern  section  will  respond  to  the  output 

5 
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data  from  the  corresponding  position  data  oper- 
ational  circuit  by  applying  drive  signals  to  the  cor- 
responding  convergence  yoke  such  as  to  move  the 
pattern  section  54  downward,  until  the  central  axis 
of  that  pattern  section  coincides  with  the  reference 
position  xo  of  the  photo-sensitive  device  14.  That  is 
to  say,  a  static  alignment  convergence  circuit  in  the 
conversion  alignment  circuit  21  responds  to  the 
position  data  for  the  green  primary  (i.e.data  repre- 
senting  an  amount  of  vertical  position  deviation  for 
that  primary)  by  driving  the  corresponding  conver- 
gence  yoke  to  produce  the  appropriate  amount  of 
bias  to  the  electron  beam  for  correcting  that  posi- 
tion  deviation.  At  the  same  time,  similar  correction 
is  applied  to  move  the  lower  pattern  section  of  the 
green  primary  to  the  left  or  right,  if  necessary  , 
until  its  position  coincides  with  the  reference  posi- 
tion  defined  at  the  center  of  the  photo-sensitive 
device  15.  In  this  way,  the  green  primary  is  brought 
into  convergence  alignment  with  the  red  primary.  In 
the  succeeding  correction  interval  a  similar  opera- 
tion  is  executed  for  the  blue  primary. 

In  this  way  during  each  of  the  three  successive 
correction  intervals  in  which  convergence  align- 
ment  is  executed  for  the  red,  green  and  blue 
primaries  respectively,  a  feedback  loop  is  estab- 
lished  whereby  correction  signals  are  applied  to  the 
corresponding  convergence  yoke  such  as  to  ex- 
ecute  both  vertical  and  lateral  biasing  of  the  elec- 
tron  beam  to  bring  the  alignment  pattern  into  co- 
incidence  with  the  reference  positions  as  described 
above.  Subsequently,  the  position  data  represent- 
ing  the  amount  of  position  correction  applied  for 
each  of  the  primary  colors,  held  stored  in  the 
memory  section  19,  fixedly  determines  the  degree 
of  correction  applied  through  the  convergence 
alignment  circuit  conversion  alignment  circuit  21 
and  the  corresponding  convergence  yoke,  until  the 
next  set  of  three  correction  intervals  occurs.  In  this 
way  accurate  static  convergence  alignment  and 
hence  correct  registration  of  colors  displayed  on 
screen  13  is  automatically  ensured,  by  maintaining 
the  position  of  a  periodically  displayed  alignment 
pattern  in  precise  alignment  with  specific  reference 
positions  disposed  at  the  screen  periphery,  for 
each  of  the  three  primary  colors. 

The  detection  period  (between  successive  sets 
of  correction  intervals)  can  for  example  be  set  at 
approximately  30  minutes,  during  normal  operation 
of  the  television  receiver.  However  the  detection 
period  is  preferably  varied  during  an  initial  warm-up 
period  after  application  of  power  to  the  receiver, 
under  control  of  signals  produced  from  the  detec- 
tion  period  setting  circuit  20,  as  described  in  detail 
hereinafter.  Each  of  the  correction  intervals  can  for 
example  extend  over  approximately  30  consecutive 
scanning  fields. 

Fig.  5  is  a  block  circuit  diagram  showing  details 

of  the  configurations  of  the  photo-sensitive  device 
14  and  the  detection  period  setting  circuit  20,  and 
of  part  of  the  position  data  operational  circuit  18, 
the  memory  section  19  and  the  conversion  align- 

5  ment  circuit  21.  To  simplify  the  description,  only 
components  of  the  memory  section  19  and  conver- 
sion  alignment  circuit  21  relating  to  convergence 
alignment  in  the  vertical  direction  are  shown,  and 
only  the  part  of  the  position  data  operational  circuit 

io  18  which  is  coupled  to  the  photo-sensitive  device 
14  and  produces  output  signals  for  convergence 
alignment  adjustment  in  the  vertical  direction  is 
shown.  Similar  components  are  of  course  provided 
for  executing  convergence  alignment  in  the  hori- 

15  zontal  direction,  in  response  to  signals  produced 
from  the  photo-sensitive  device  15  and  for  storing 
corresponding  position  data. 

As  shown,  the  photo-sensitive  device  14  con- 
sists  of  a  vertically  oriented  linear  array  of  four 

20  point-sensor  photo-electric  transducer  elements 
designated  as  50,  51,  52  and  53  respectively.  In 
this  embodiment,  each  of  the  photo-electric  trans- 
ducer  elements  50  to  53  consists  of  a  point  sensor 
type  of  sensing  element  such  as  a  photo-diode  or 

25  photo-transistor.  Light  of  the  pattern  section  16 
which  falls  upon  any  of  these  photo-electric  trans- 
ducer  elements  50  to  53  is  converted  to  an  elec- 
trical  signal  which  is  supplied  to  the  position  data 
operational  circuit  18.  The  components  of  the  posi- 

30  tion  data  operational  circuit  18  which  process  these 
signals  from  the  photo-sensitive  device  14  consists 
of  analog  signal  summing  elements  (referred  to  in 
the  following  simply  as  summing  elements)  23,  24 
and  28,  a  subtractor  element  25,  a  maximum  value 

35  detection  circuit  26  and  a  minimum  value  detection 
circuit  27.  The  position  data  operational  circuit  18 
functions  to  derive  from  the  output  signals  pro- 
duced  from  the  photo-sensitive  device  14  a  signal 
which  represents  an  amount  and  direction  of  verti- 

40  cal  position  deviation  of  the  pattern  section  1  6  from 
the  reference  position  xo.  This  reference  position  xo 
is  defined  as  a  position  at  the  center  of  the  linear 
array  of  photo-electric  transducer  elements  50  to 
53,  i.e.  with  the  photo-electric  transducer  element 

45  pairs  50,  51  and  52,  53  being  respectively  dis- 
posed  symmetrically  above  and  below  the  refer- 
ence  position  x0  as  shown  in  Fig.  5.  Photo-electric 
transducer  signals  produced  from  elements  50  and 
51  are  summed  in  the  summing  element  23,  while 

50  signals  produced  from  the  elements  52  and  53  are 
summed  in  the  summing  element  24.  The  resultant 
sum  output  signals  produced  from  the  summing 
elements  23  and  24  are  supplied  to  inputs  of  the 
subtractor  element  25,  to  be  mutually  subtracted.  If 

55  the  pattern  section  16  is  correctly  aligned  at  the 
reference  position  xo,  then  signals  having  the 
waveform  shown  in  Figs.  6(a)  and  6(b)  will  be 
produced  from  the  summing  elements  23,  24  re- 

6 
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spectively.  The  pulses  shown  in  Figs.  6(a),  6(c)  are 
produced  during  respective  consecutive  scanning 
fields,  and  will  be  of  identical  amplitudes  if  there  is 
no  position  deviation  of  the  pattern  section  16.  As  a 
result,  an  output  signal  level  of  zero  will  be  pro- 
duced  from  the  subtractor  element  25,  as  shown  in 
Fig.  6(c). 

If  on  the  other  hand  the  pattern  section  16  is 
displaced  upwards,  as  indicated  by  the  arrow  in 
Fig.  5,  then  the  amplitude  of  the  output  pulses 
produced  from  the  summing  element  23  will  be 
increased  and  that  of  the  output  pulses  from  the 
summing  element  24  decreased,  as  indicated  by 
the  arrows  in  Figs.  6(a),  6(c).  As  a  result,  succes- 
sive  pulses  will  be  produced  from  the  subtractor 
element  25  as  shown  by  the  full-line  waveform  in 
Fig.  6(d).  The  amplitude  of  these  pulses  will  in- 
crease  (within  certain  limits)  in  accordance  with  the 
amount  of  deviation  of  the  pattern  section  16,  while 
the  positive  polarity  of  the  pulses  indicates  that  the 
pattern  section  16  has  moved  above  the  reference 
position  xo.  This  output  signal  from  the  subtractor 
element  25  will  be  referred  to  in  the  following  as  a 
deviation  signal. 

Conversely  if  the  pattern  section  16  is  dis- 
placed  downwards  from  the  reference  position  xo, 
then  the  amplitude  of  the  output  pulses  produced 
from  the  summing  element  24  will  be  increased 
and  that  of  the  output  pulses  from  the  summing 
element  23  decreased,  As  a  result,  successive 
negative-polarity  pulses  will  be  produced  as  the 
deviation  signal  from  the  subtractor  element  25  as 
shown  by  the  broken-line  waveform  in  Fig.  6(d). 
The  amplitude  of  these  pulses  will  increase  in 
accordance  with  the  amount  of  deviation  of  the 
pattern  section  16,  while  the  negative  polarity  of 
the  pulses  indicates  that  the  pattern  section  16  has 
moved  below  the  reference  position  xo. 

The  deviation  signal  thus  produced  from  the 
subtractor  element  25  is  supplied  to  respective 
inputs  of  the  maximum  value  detection  circuit  26 
and  minimum  value  detection  circuit  27,  which  re- 
spectively  detect  the  maximum  and  minimum  lev- 
els  of  that  signal  and  produce  respective  output 
signals  in  the  form  of  DC  levels  which  indicate  the 
values  of  these  maximum  and  minimum  levels. 
These  output  signals  from  the  maximum  value  de- 
tection  circuit  26  and  minimum  value  detection 
circuit  27  are  summed  in  a  summing  element  28.  A 
DC  level  (more  precisely,  a  signal  which  remains  at 
a  fixed  DC  level  during  each  interval  between  suc- 
cessive  output  pulses  from  the  subtractor  element 
25),  referred  to  in  the  following  as  a  detection 
output  signal,  is  thereby  produced  from  the  sum- 
ming  element  28  and  is  supplied  to  one  input  of  a 
comparator  29  in  the  memory  section  19.  This 
detection  output  signal  from  the  summing  element 
28  represents  the  amount  and  direction  of  position 

deviation  of  the  pattern  section  16  with  respect  to 
the  reference  position  xo  .  A  reference  potential  of  0 
V  (corresponding  to  the  reference  position  xo)  is 
applied  to  the  other  input  of  the  comparator  29. 

5  Thus  when  the  vertical  position  of  the  pattern  sec- 
tion  16  coincides  with  the  reference  position  xo 
defined  by  photo-sensitive  device  14,  the  detection 
output  signal  from  the  summing  element  28  will  be 
at  0  V  (as  shown  in  Fig.  6(e)),  while  if  the  pattern 

io  section  16  is  displaced  upwards  from  that  refer- 
ence  position  then  the  detection  output  signal  will 
be  a  positive  DC  level  (e.g.  +V1,  as  shown  in  Fig. 
6(f)),  while  if  the  pattern  section  16  is  displaced 
downwards  then  the  detection  output  signal  will  be 

is  a  negative  DC  level  (e.g.  -V2,  as  shown  in  Fig.  6- 
(g))- 

The  relationship  between  displacement  from 
the  reference  position  xo  of  the  vertical  position  of 
the  pattern  section  16  and  the  resultant  output 

20  voltage  produced  from  the  summing  element  28  is 
illustrated  graphically  in  Fig.  7. 

In  actuality,  the  pattern  section  16  is  a  line 
section  having  a  finite  width,  so  that  an  output 
voltage  of  zero  is  produced  from  the  summing 

25  element  28  when  the  central  axis  of  pattern  section 
16  is  aligned  with  the  reference  position  xo,  i.e. 
with  portions  of  the  pattern  section  16  disposed 
symmetrically  about  the  reference  position  xo.  Po- 
sition  information  contained  in  the  detection  output 

30  signal  from  the  position  data  operational  circuit  18 
represents  the  degree  to  which  the  pattern  section 
light  falls  asymmetrically  upon  the  photo-sensitive 
device  14.  Since  unwanted  illumination  from  exter- 
nal  sources  will  almost  invariably  fall  symmetrically 

35  upon  all  of  the  photo-electric  transducer  elements 
50  to  53  of  the  photo-sensitive  device  14,  the 
amplitudes  of  resultant  signal  components  in  the 
outputs  from  the  summing  elements  23  and  24 
resulting  from  such  unwanted  illumination  will  be 

40  mutually  identical,  as  illustrated  by  the  broken-line 
portions  of  Figs.  6(a),  6(b).  Thus,  such  unwanted 
illumination  will  have  no  effect  upon  the  output 
signal  from  the  subtractor  element  25,  and  hence 
no  effect  upon  the  output  signal  level  from  the 

45  position  data  operational  circuit  18,  unless  the  level 
of  the  unwanted  illumination  is  so  high  that  it  pre- 
vents  satisfactory  operation  of  the  photo-sensitive 
devices  14  and  15.  It  can  thus  be  understood  that 
this  embodiment  of  the  invention  is  inherently  in- 

50  sensitive  to  the  effects  of  unwanted  illumination 
falling  upon  the  photo-sensitive  devices,  so  that  the 
danger  of  erroneous  operation  resulting  from  such 
unwanted  illumination  is  minimized,  without  the  ne- 
cessity  for  complex  countermeasures  to  be  adopt- 

55  ed. 
In  addition  to  the  comparator  29,  the  portion  of 

the  memory  section  19  which  deals  with  conver- 
gence  correction  in  the  vertical  direction  is  made 
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up  of  a  set  of  up-down  counters  30,  31  and  32,  and 
a  corresponding  set  of  digital-analog  (hereinafter 
referred  to  as  D-A)  converters  36,  37  and  38. 
Control  signals  produced  by  the  detection  period 
setting  circuit  20  which  define  the  respective  cor- 
rection  intervals  for  the  red,  green  and  blue  primary 
colors  are  shown  in  Figs.  8(a)  to  (c),  designated  as 
Cr,  Cg  and  Cb,  with  the  respective  correction  inter- 
vals  being  designated  as  Tr1  ,  Tr2  and  Tr3  for  the 
red,  green  and  blue  colors  respectively.  The  inter- 
val  extending  from  the  beginning  of  Tr1  to  the  end 
of  Tr3  will  be  referred  to  as  the  adjustment  interval, 
designated  as  Ti  . 

During  each  Tr1  interval,  control  signals  from 
the  the  detection  period  setting  circuit  20  enable 
counting  of  clock  pulses  (produced  from  a  clock 
pulse  source  which  is  omitted  from  the  drawings) 
by  the  up-down  counter  30  which  is  utilized  for 
vertical  static  convergence  data  of  the  red  primary 
color  (referred  to  in  the  following  as  R-V  conver- 
gence  alignment  data),  with  counting  being  other- 
wise  inhibited.  Similarly  during  each  Tr2  interval, 
counting  by  the  up-down  counter  31  which  is  uti- 
lized  for  vertical  static  convergence  data  of  the 
green  primary  color  (referred  to  in  the  following  as 
G-V  convergence  alignment  data)  is  enabled,  and 
during  each  Tr3  interval,  counting  by  the  up-down 
counter  32  which  is  utilized  for  vertical  static  con- 
vergence  data  of  the  blue  primary  color  (referred  to 
in  the  following  as  B-V  convergence  alignment 
data)  is  enabled. 

The  comparator  29  produces  a  tri-state  output 
signal,  which  is  at  the  0  V  level  when  the  output 
signal  from  the  position  data  operational  circuit  18 
is  at  0  V,  i.e.  when  there  is  no  position  deviation  of 
the  pattern  section  16  from  the  reference  position 
xo,  is  at  a  fixed  positive  DC  voltage  when  the 
output  signal  from  the  position  data  operational 
circuit  18  is  a  positive  voltage  (indicating  that  the 
pattern  section  16  is  displaced  above  the  reference 
position  xo)  and  a  fixed  negative  DC  voltage  when 
the  output  signal  from  the  position  data  operational 
circuit  18  is  a  negative  voltage  (indicating  that  the 
pattern  section  16  is  displaced  below  the  reference 
position  xo).  When  a  positive  voltage  output  is 
produced  from  the  comparator  29  during  one  of  the 
correction  intervals  Tr1  to  Tb1  then  counting  up  is 
executed  by  the  corresponding  one  of  the  up-down 
counters  20  to  32,  i.e.  the  counter  which  is  cur- 
rently  enabled,  whereas  if  the  output  voltage  from 
the  comparator  29  is  negative  then  counting  down 
is  executed,  and  if  the  output  voltage  from  the 
comparator  29  is  zero  then  no  counting  is  ex- 
ecuted. 

The  portion  of  the  conversion  alignment  circuit 
21  utilized  for  vertical  convergence  alignment  ad- 
justment  consists  of  a  set  of  three  summing  ele- 
ments  39,  40  and  41  and  a  corresponding  set  of 

three  amplifiers  42,  43  and  46  for  driving  the  R-V, 
G-V  and  B-V  convergence  yokes  45,  46  and  47  of 
the  red,  green  and  blue  primary  color  projection 
tubes  respectively.  Manually  presettable  conver- 

5  gence  alignment  signals  are  applied  through  the 
summing  elements  39,  40  and  41  to  the  amplifiers 
42,  43  and  44  respectively,  for  executing  static  and 
dynamic  convergence  alignment  of  the  red,  green 
and  blue  primaries  respectively,  from  input  termi- 

io  nals  39a,  40a  and  41a  respectively.  When  the  color 
television  receiver  is  first  set  in  operation  (i.e.  with 
a  count  of  zero  in  each  of  counters  30  to  32), 
convergence  alignment  signals  for  implementing 
static  and  dynamic  convergence  alignment  of  the 

is  red,  green  and  blue  display  colors  are  preset  by 
manually  adjustable  means  (not  shown  in  the  draw- 
ings)  and  are  thereafter  continuously  applied  from 
the  input  terminals  39a  to  41a  to  the  adders  39  to 
41  respectively  during  operation  of  the  television 

20  receiver.  Various  means  are  known  in  the  art  for 
generating  such  manually  preset  convergence 
alignment  signals,  and  description  of  these  will  be 
omitted. 

The  operation  of  the  system  shown  in  Fig.  5 
25  will  be  described  for  the  case  of  automatic  vertical 

convergence  alignment  of  the  red  primary  color.  At 
the  start  of  a  correction  interval  Tr1  of  an  adjust- 
ment  interval  Ti  shown  in  Fig.  8,  the  detection 
period  setting  circuit  20  begins  to  generate  control 

30  signals,  applied  to  the  pattern  signal  generating 
circuit  22  and  the  memory  section  19,  whereby  the 
alignment  pattern  described  above  with  reference 
to  Figs  4(a)  to  (c)  is  displayed  in  red  on  the  screen 
13  during  each  of  a  plurality  of  successive  fields, 

35  and  whereby  counting  by  the  up-down  counter  30 
is  enabled  while  counting  by  up-down  counters  31 
and  32  is  held  inhibited.  If  at  the  start  of  this  Tr1 
interval  the  pattern  section  16  is  displaced  from  the 
reference  position  xo  as  shown  in  Fig.  5  then  an 

40  output  DC  level  will  be  produced  from  the  com- 
parator  29,  whose  polarity  corresponds  to  the  di- 
rection  of  the  displacement.  As  a  result,  counting 
up  or  down  begins  to  be  executed  by  the  up-down 
counter  30,  in  accordance  with  the  polarity  of  the 

45  output  signal  from  the  comparator  29.  The  count 
value  in  up-down  counter  30  is  converted  from  a 
digital  to  an  analog  value  by  the  digital-analog 
converter  36,  and  this  analog  value  is  supplied  to 
the  summing  element  39  and  hence  to  the  am- 

50  plifier  42,  to  produce  a  corresponding  drive  current 
component  in  the  convergence  yoke  45.  The  direc- 
tion  of  this  drive  current  component  is  in  a  direction 
such  as  to  move  the  pattern  section  16  in  the 
opposite  direction  to  the  pattern  position  deviation 

55  from  the  reference  position  xo,  so  that  the  pattern 
section  16  is  gradually  moved  into  coincidence  with 
the  reference  position  xo  during  successive  fields 
of  the  correction  interval  Tr1.  When  this  position 

8 
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coincidence  is  attained,  the  output  signal  from  the 
comparator  29  goes  to  0  V  as  described 
hereinabove,  which  results  in  further  counting  by 
the  up-down  counter  30  being  inhibited.  At  that 
point,  the  count  contents  of  up-down  counter  30 
consist  of  a  data  value  representing  an  amount  of 
vertical  position  correction  which  must  be  applied 
by  the  R-V  convergence  yoke  45  to  the  projection 
tube  generating  the  red  primary  color,  in  order  to 
obtain  correct  display  registration  of  that  color.  This 
count  value  is  held  unchanged  thereafter,  until  the 
next  occurrence  of  a  Tr1  correction  interval.  It  can 
thus  be  understood  that  during  each  Tr1  interval,  a 
feedback  loop  is  established  by  the  combination  of 
the  photo-sensitive  device  14,  the  position  data 
operational  circuit  18,  the  comparator  29,  digital- 
analog  converter  36,  amplifier  42  and  R-V  conver- 
gence  yoke  45,  whereby  the  pattern  section  16  is 
moved  vertically  into  alignment  with  the  reference 
position  xo.  Upon  completion  of  that  Tr1  interval, 
the  position  data  necessary  for  aligning  the  pattern 
section  16  is  held  memorized  in,  and  fixedly  pro- 
duced  from,  the  up-down  counter  30  until  the  next 
Tr1  interval  begins.  Thus,  the  position  data  derived 
during  interval  Tr1  are  continuously  applied  to  the 
R-V  convergence  yoke  for  vertical  position  correc- 
tion  of  the  red  primary  component  of  the  television 
picture  during  the  succeeding  detection  period. 

A  similar  operation  is  then  executed  for  vertical 
convergence  adjustment  of  the  green  primary,  dur- 
ing  correction  interval  Tr2,  with  in  this  case  the 
count  value  in  up-down  counter  31  being  adjusted 
to  produce  a  requisite  amount  of  vertical  position 
correction  by  the  G-V  convergence  yoke  46.  The 
operation  is  then  executed  for  the  blue  primary, 
using  up-down  counter  32  and  convergence  yoke 
47. 

During  each  of  the  Tr1,  Tr2  and  Tr3  intervals, 
horizontal  position  correction  is  also  executed  for 
the  red,  green  and  blue  primary  colors  respectively 
by  corresponding  portions  of  the  position  oper- 
ational  circuit  18  (coupled  to  receive  output  signals 
from  photo-sensitive  device  15),  the  memory  sec- 
tion  19,  and  convergence  alignment  circuit  21,  in 
the  same  manner  as  described  above  for  vertical 
position  correction. 

Upon  completion  of  a  set  of  correction  intervals 
Tr1,  Tr2  and  Tr3,  static  convergence  alignment  is 
maintained  based  on  the  count  contents  of  the  up- 
down  counters  30  to  32  until  the  next  occurrence  of 
these  intervals,  i.e.  until  one  detection  period  has 
elapsed.  It  can  thus  be  understood  that  the  up- 
down  counters  30  to  32  function  during  each  detec- 
tion  period  as  means  for  memorizing  position  data 
which  are  required  for  automatic  convergence 
alignment  operation. 

In  order  to  reduce  the  possibility  of  erroneous 
operation  of  such  a  system  due  to  the  effects  of 

unwanted  illumination  falling  upon  the  photo-sen- 
sitive  devices,  it  has  been  found  that  the  detection 
period  should  be  made  substantially  long,  consis- 
tent  with  correct  operation  of  the  system.  It  will  be 

5  clear  that  the  minimum  requisite  value  of  detection 
period  will  be  determined  by  the  anticipated  maxi- 
mum  rate  of  change  of  position  drift  of  the  align- 
ment  pattern  with  respect  to  the  reference  posi- 
tions.  It  has  been  found  that  this  rate  of  drift  is 

io  substantially  greater  during  a  time  interval  following 
switch-on  of  power  to  the  television  receiver  than 
that  during  subsequent  operation.  For  this  reason, 
the  embodiment  of  Fig.  5  functions  to  vary  the 
detection  period  such  as  to  be  shorter  during  that 

is  interval  following  power  switch-on  than  during  nor- 
mal  operation.  This  is  illustrated  in  Fig.  9,  in  which 
position  deviation  of  the  alignment  pattern,  e.g. 
deviation  of  pattern  section  16  with  respect  to  the 
reference  position  xo  of  photo-sensitive  device  14, 

20  is  plotted  along  the  vertical  axis,  and  time  along  the 
horizontal  axis.  Characteristic  Ca  shows  the  manner 
in  which  this  deviation  occurs  if  no  automatic  con- 
vergence  alignment  is  executed,  while  Cd  shows 
the  deviation  variation  when  automatic  convergence 

25  alignment  in  accordance  with  the  system  of  Fig.  5 
is  executed.  Each  of  the  time  points  designated  as 
ti  to  t7  indicates  a  timing  at  which  a  convergence 
alignment  operation  is  executed,  i.e.  during  an  ad- 
justment  interval  Ti  as  described  above.  The  time 

30  origin  ti  is  the  point  at  which  power  to  the  televi- 
sion  receiver  is  switched  on.  As  shown,  the  correc- 
tion  period  is  initially  short  (i.e.  t2  -  ti)  immediately 
after  power  switch-on,  and  is  thereafter  gradually 
increased.  In  this  way  only  small  amounts  of  align- 

35  ment  pattern  position  deviation,  and  hence  only 
small  amounts  of  mis-convergence,  will  occur  even 
during  the  period  immediately  after  power  switch- 
on,  as  illustrated  by  characteristic  Cd. 

The  detection  period  is  determined  by  the  de- 
40  tection  period  setting  circuit  20,  which  as  shown  in 

Fig.  5  includes  a  counter  circuit  48  and  a  ROM 
(read-only  memory)  49.  The  counter  48  counts 
vertical  synchronizing  signal  pulses  supplied  from  a 
terminal  55,  to  produce  successive  address  signals 

45  for  read-out  of  data  stored  in  the  ROM  49.  The 
ROM  49  has  stored  therein  (prior  to  operation  of 
the  television  receiver)  a  set  of  data  values  which 
are  read  out  to  determine  successive  values  of  the 
detection  period,  i.e.  determine  the  timings  at 

50  which  control  signals  of  the  form  shown  in  Fig.  8 
are  produced  for  controlling  the  memory  section  19 
and  pattern  signal  generating  circuit  22  as  de- 
scribed  above,  such  that  the  detection  period  var- 
ies  as  shown  in  Fig.  9  during  the  period  imme- 

55  diately  after  power  switch-on. 
Fig.  10  is  a  circuit  diagram  of  a  portion  of  a 

second  embodiment  of  an  automatic  convergence 
alignment  system  according  to  the  present  inven- 
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tion.  This  embodiment  is  essentially  a  modification 
of  the  first  embodiment  described  above,  and  so 
only  the  points  of  difference  from  the  first  embodi- 
ment  will  be  described.  In  Fig.  10,  23'  and  24' 
denote  circuits  functioning  as  summing  elements, 
corresponding  to  the  summing  elements  23  and  24 
of  Fig.  5,  in  a  position  data  operational  circuit  18 
which  is  identical  in  configuration  to  that  of  Fig.  5. 
The  photo-sensitive  device  14  and  subtractor  ele- 
ment  25  are  functionally  identical  to  those  of  Fig.  5. 
As  shown,  the  subtractor  element  25  consists  of  an 
operational  amplifier  62  having  input  resistors  R3 
and  R4  coupled  to  the  inverting  and  non-inverting 
inputs  and  a  feedback  resistor  R5  connected  be- 
tween  the  non-inverting  input  and  the  output,  and  a 
resistor  R6  connected  from  the  non-inverting  input 
to  ground  potential.  As  in  the  first  embodiment,  the 
output  signal  from  the  subtractor  element  25  is 
applied  to  a  maximum  value  detection  circuit  26 
and  a  minimum  value  detection  circuit  27  whose 
output  signals  are  summed  in  a  summing  element 
28  as  shown  in  Fig.  5.  The  embodiment  of  Fig.  10 
differs  from  that  of  Fig.  5  in  that  the  photo-electric 
transducer  signals  produced  from  the  pair  of  photo- 
electric  transducer  elements  51  and  52  of  the 
photo-sensitive  device  14,  which  are  disposed  clos- 
est  to  the  reference  position  xo,  have  greater 
weighting  values  than  the  signals  produced  from 
the  photo-electric  transducer  elements  50  and  53. 

Specifically,  the  summing  element  23'  consists 
of  two  current  summing  resistors  R1a  and  R2a 
coupled  to  the  inverting  input  of  an  operational 
amplifier  60,  with  a  feedback  resistor  Rfa  coupled 
back  from  the  operational  amplifier  output  to  the 
inverting  input,  and  with  the  operational  amplifier 
non-inverting  input  being  connected  to  ground  po- 
tential  (  0  V).  The  summing  element  24  has  a 
similar  configuration,  as  shown,  with  input  resistors 
R1b  and  R2b,  feedback  resistor  Rfb  and  oper- 
ational  amplifier  61.  In  order  to  provide  greater 
weighting  of  the  output  signals  from  the  photo- 
electric  transducer  elements  51  and  52  by  com- 
parison  with  those  from  photo-electric  transducer 
elements  53  and  50,  the  values  of  input  resistors 
R2a  and  R2b  are  made  lower  than  those  of  resis- 
tors  R1a  and  R1b.  In  this  way  an  effectively  in- 
creased  sensitivity  is  attained  for  the  two  photo- 
electric  transducer  elements  most  closely  adjacent 
to  the  reference  position  xo  by  comparison  with 
that  of  the  two  outermost  photo-electric  transducer 
elements.  As  a  result,  the  relationship  between 
variation  of  vertical  position  of  the  center  of  pattern 
section  16  relative  to  the  reference  position  xo  - 
(plotted  along  the  horizontal  axis)  and  resultant 
output  signal  level  from  the  summing  element  28 
(plotted  along  the  vertical  axis)  is  as  shown  in  Fig. 
11.  It  can  be  seen  that  there  is  a  high  rate  of 
change  of  output  signal  from  the  summing  element 

28  for  position  variations  in  the  vicinity  of  the 
reference  position  xo,  while  more  gradual  rates  of 
change  of  the  output  signal  are  produced  at  posi- 
tions  which  are  further  from  the  reference  position. 

5  This  feature  serves  to  ensure  greater  precision  of 
convergence  alignment  control  at  those  positions 
where  high  precision  is  necessary,  i.e.  in  the  vi- 
cinity  of  the  reference  position  xo,  so  that  the 
convergence  alignment  pattern  can  be  maintained 

io  precisely  aligned  with  the  reference  positions.  A 
similar  circuit  arrangement  to  that  shown  in  Fig.  10 
is  of  course  utilized  in  the  portion  of  the  position 
data  operational  circuit  18  which  is  coupled  to  the 
photo-electric  device  15,  used  for  lateral  position 

is  alignment. 
Rather  than  ensuring  increased  detection  sen- 

sitivity  for  the  photo-electric  transducer  elements 
which  are  immediately  adjacent  to  the  reference 
position  by  applying  weighting  to  the  output  signals 

20  from  the  photo-electric  transducer  elements,  as  in 
Fig.  10,  it  is  possible  to  utilize  photo-electric  trans- 
ducer  elements  having  higher  values  of  sensitivity 
and  directivity  for  the  photo-electric  transducer  ele- 
ments  adjacent  to  the  reference  position.  This  is 

25  illustrated  in  Fig.  12,  in  which  photo-electric  trans- 
ducer  element  sensitivity  is  plotted  along  the  verti- 
cal  axis  and  position  along  the  horizontal  axis.  As 
indicated,  a  pair  of  photo-electric  transducer  ele- 
ments  64  and  65  having  relatively  high  values  of 

30  sensitivity  and  directivity,  as  indicated  by  the  cor- 
responding  directivity  patterns  DG+,  DG5,  are  posi- 
tioned  adjacent  to  the  reference  position  xo,  while 
and  outer  pair  of  photo-electric  transducer  ele- 
ments  63  and  66  have  relatively  low  values  of 

35  sensitivity  and  directivity  as  indicated  by  the  cor- 
responding  directivity  patterns  DG3,  DGg-  In  this 
way,  substantially  similar  effects  to  the  embodi- 
ment  of  Fig.  10  can  be  attained. 

As  stated  hereinabove,  the  embodiment  of  Fig. 
40  5  is  inherently  insensitive  to  the  effects  of  unwan- 

ted  illumination  falling  upon  the  photo-sensitive  de- 
vices  14  and  15,  while  in  addition  any  adverse 
effects  of  such  unwanted  illumination  are  further 
reduced  by  the  fact  that  alignment  pattern  position 

45  detection  and  adjustment  operations  are  executed 
only  during  periodically  occurring  brief  intervals. 
However  if  an  excessively  high  level  of  illumination 
should  temporarily  fall  upon  the  photo-sensitive  de- 
vices  then  there  is  a  possibility  of  erroneous  opera- 

50  tion  of  the  automatic  convergence  alignment  sys- 
tem.  Although  not  shown  in  the  drawings,  the  em- 
bodiment  of  Fig.  5  further  includes  means  for  com- 
paring  the  position  data  obtained  during  each  ad- 
justment  interval  Ti  (shown  in  Fig.  8),  i.e.  the  data 

55  contents  of  the  up-down  counters  30,  31  and  32, 
with  the  position  data  which  were  obtained  and 
stored  as  count  values  in  counters  30  to  32  in  the 
preceding  detection  period.  If  it  is  found  as  a  result 
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of  this  comparison  that  there  has  been  an  exces- 
sive  amount  of  change  in  this  position  data,  then 
since  this  may  indicate  that  erroneous  operation  of 
the  automatic  convergence  alignment  system  has 
occurred  due  to  the  effects  of  a  high  level  of 
unwanted  illumination  temporarily  falling  upon  the 
photo-sensitive  devices  14  and  15,  the  most  re- 
cently  obtained  position  data  are  rejected  and  the 
data  obtained  during  the  preceding  detection  pe- 
riod  continue  to  be  utilized  for  convergence  align- 
ment  until  the  next  Ti  adjustment  interval  occurs. 

Fig.  13  is  a  partial  block  circuit  diagram  of 
another  embodiment  of  a  convergence  alignment 
according  to  the  present  invention  which  is  a  modi- 
fication  of  that  of  Fig.  5  and  includes  a  circuit  which 
is  used  to  further  reduce  the  possibility  of  erro- 
neous  convergence  alignment  operation  resulting 
from  a  high  level  of  unwanted  illumination  falling 
upon  the  photo-sensitive  devices  14,  15.  This  cir- 
cuit  functions  to  detect  when  the  peak  level  of  the 
total  amount  of  light  falling  upon  all  of  the  photo- 
electric  transducer  elements  of  photo-sensitive  de- 
vice  14  or  15  exceeds  a  predetermined  level,  in- 
dicating  that  an  excessive  amount  of  unwanted 
illumination  is  falling  upon  the  photo-sensitive  de- 
vice,  and  to  inhibit  further  automatic  convergence 
alignment  detection/adjustment  operations  when 
such  a  condition  is  detected. 

In  Fig.  13,  the  photo-sensitive  device  14,  posi- 
tion  data  operational  circuit  18,  memory  section  19, 
detection  period  setting  circuit  20  and  pattern  sig- 
nal  generating  circuit  22  correspond  to  those  of  the 
embodiment  of  Fig.  5  described  above,  and  further 
description  will  be  omitted.  Numeral  68  denotes  an 
amplitude  detection  circuit,  made  up  of  a  peak 
detection  circuit  69,  a  summing  element  80,  and  a 
window  comparator  70  consisting  of  two  compara- 
tors  81  and  82  and  an  exclusive-OR  gate  83.  The 
comparison  levels  of  the  window  comparator  70  are 
a  lower  reference  voltage  VrL  and  an  upper  refer- 
ence  voltage  VrH.  The  output  signals  from  the  sum- 
ming  elements  23  and  24  of  the  position  data 
operational  circuit  18  are  applied  (in  addition  to 
being  applied  to  the  summing  element  25)  to  re- 
spectively  inputs  of  the  summing  element  80, 
which  thereby  produces  an  output  signal  that  varies 
in  proportion  to  the  total  level  of  illumination  falling 
upon  all  of  the  photo-electric  transducer  elements 
50  to  53  of  the  photo-sensitive  device  14.  The  peak 
value  of  this  output  signal  from  the  summing  ele- 
ment  80  is  detected  by  the  peak  detection  circuit 
69,  consisting  of  a  diode  Di  and  a  capacitor  C3, 
and  the  resultant  peak  detection  output  signal  is 
supplied  to  the  window  comparator  70  for  compari- 
son  with  the  reference  voltages  VrH  and  VrL.  When 
the  value  of  the  output  signal  from  the  peak  detec- 
tion  circuit  69  is  in  the  range  between  these  refer- 
ence  voltage  values,  an  output  signal  fixed  at  a 

high  logic  level  potential  is  produced  from  the 
window  comparator  70,  indicating  that  alignment 
pattern  light  is  periodically  falling  upon  the  photo- 
sensitive  device  14  and  that  the  level  of  unwanted 

5  illumination  is  not  excessively  high.  When  the  out- 
put  from  peak  detection  circuit  69  is  lower  than  the 
level  VrL  (indicating  that  no  alignment  pattern  light 
is  periodically  falling  upon  the  photo-sensitive  de- 
vice  14),  then  the  output  from  window  comparator 

10  70  is  fixed  at  a  low  logic  level  potential.  When  the 
output  from  peak  detection  circuit  69  is  higher  than 
the  level  VrH  (indicating  that  the  level  of  unwanted 
illumination  falling  upon  the  photo-sensitive  device 
14  is  excessively  high),  then  the  output  from  win- 

15  dow  comparator  70  is  fixed  at  the  low  logic  level 
potential. 

The  output  signal  thus  produced  from  the  win- 
dow  comparator  70  is  applied  as  a  control  signal  to 
a  switching  circuit  86,  which  functions  to  transfer 

20  the  control  signals  produced  from  the  detection 
period  setting  circuit  20  as  described  hereinabove 
to  the  pattern  signal  generating  circuit  22  and  the 
memory  section  19,  so  long  as  the  output  signal 
from  comparator  70  is  at  the  high  potential,  and  to 

25  inhibit  transfer  of  the  control  signals  from  the  de- 
tection  period  setting  circuit  20  so  long  as  the 
output  signal  from  comparator  70  is  at  the  low 
potential.  In  this  way,  automatic  convergence  align- 
ment  detection/adjustment  operations  are  enabled 

30  only  when  alignment  pattern  light  produced  in  re- 
sponse  to  pattern  signals  from  the  pattern  signal 
generating  circuit  22  is  periodically  falling  upon  the 
photo-sensitive  device  14  and  an  excessive  level  of 
unwanted  illumination  is  not  falling  upon  photo- 

35  sensitive  device  14. 
The  relationship  between  levels  of  output  volt- 

age  from  the  peak  detection  circuit  69  and  opera- 
tion  of  the  automatic  convergence  alignment  sys- 
tem  is  illustrated  graphically  in  the  operation  dia- 

40  gram  of  Fig.  14. 
In  the  above  description  of  the  embodiment  of 

Fig.  13,  the  control  signal  produced  from  the  am- 
plitude  detection  circuit  68  is  utilized  to  enable  or 
inhibit  the  periodically  executed  alignment  pattern 

45  detection/position  adjustment  operations.  However 
in  general,  the  output  from  circuit  68  can  be  uti- 
lized  to  control  the  operation  of  the  detection  pe- 
riod  setting  circuit  20  such  as  to  vary  the  detection 
period  in  accordance  with  the  level  of  unwanted 

50  illumination  falling  on  the  photo-sensitive  devices, 
e.g.  to  increase  the  detection  period  when  an  ex- 
cessive  degree  of  unwanted  illumination  is  detect- 
ed  and  to  return  the  detection  period  to  a  normal 
value  when  the  excessive  unwanted  illumination  is 

55  no  longer  detected. 
From  the  above  description  it  can  be  under- 

stood  that  an  automatic  convergence  alignment 
system  according  to  the  present  invention  enables 
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accurate  automatic  convergence  alignment  adjust- 
ment  of  a  color  television  display  system,  and  in 
particular  a  projection  color  television  display  sys- 
tem,  with  only  a  simple  circuit  configuration  being 
required,  and  with  only  a  pair  of  photo-sensitive 
devices  requiring  to  be  mounted  on  the  display 
screen.  Such  an  automatic  convergence  alignment 
system  has  been  found  to  achieve  reliable  opera- 
tion,  irrespective  of  the  effects  of  ambient  illumina- 
tion,  and  provides  automatic  adjustment  of  static 
convergence  alignment  to  counteract  the  effects  of 
operating  temperature  variations,  drift  of  compo- 
nent  characteristics  due  to  aging,  etc. 

It  will  be  understood  from  the  above  descrip- 
tion  that  an  automatic  convergence  alignment  sys- 
tem  according  to  the  present  invention  also  pro- 
vides  automatic  correction  of  picture  phase,  in  ad- 
dition  to  convergence  alignment  adjustment,  which 
is  a  further  significant  advantage  of  the  invention. 

Although  the  present  invention  has  been  de- 
scribed  in  the  above  with  reference  to  an  automatic 
convergence  alignment  system  for  a  projection  dis- 
play  color  television  receiver,  the  invention  is 
equally  applicable  to  a  direct-display  color  televi- 
sion  display. 

It  should  also  be  noted  that  although  the  em- 
bodiments  of  the  present  invention  have  been  de- 
scribed  as  utilizing  photo-sensitive  devices  each 
formed  of  a  plurality  of  discrete  photo-electric  tran- 
sducer  elements,  it  would  be  equally  possible  to 
utilize  a  linear  type  of  photo-sensitive  device,  such 
as  a  linear  photo-sensitive  device  having  an  inher- 
ent  position  data  determination  capability. 

It  should  also  be  noted  that  the  photo-sensitive 
devices  of  an  automatic  convergence  alignment 
system  according  to  the  present  invention  can  be 
respectively  mounted  in  regions  of  the  display 
screen  which  are  within  the  periphery  of  the  screen 
region  normally  used  to  display  the  television  pic- 
ture,  or  at  positions  which  are  outside  that  periph- 
ery.  The  photo-sensitive  devices  are  preferably 
mounted  at  positions  which  lie  along  the  central 
(i.e.  horizontal  and  vertical)  axes  of  the  screen. 

Furthermore  although  the  embodiments  of  the 
present  invention  described  above  employ  a  detec- 
tion  period  setting  circuit  (20)  which  controls  the 
period  of  successive  convergence  alignment 
detection/adjustment  operations  based  upon  pre- 
determined  data  values  stored  in  a  ROM,  it  would 
be  equally  possible  to  configure  the  circuit  such 
that  the  detection  period  is  automatically  varied  in 
accordance  with  a  detected  amount  of  positional 
deviation  of  the  alignment  pattern  from  the  refer- 
ence  positions. 

It  should  moreover  be  noted  that  although  the 
present  invention  has  been  described  in  the  above 
with  reference  to  an  automatic  convergence  align- 
ment  system  for  executing  adjustment  of  static 

convergence  alignment,  the  invention  could  be 
equally  applied  to  a  system  for  executing  automatic 
adjustment  of  dynamic  convergence  alignment.  In 
that  case,  for  example,  an  additional  photo-sen- 

5  sitive  device  for  detection  of  vertical  position  de- 
viation  of  the  alignment  pattern  could  be  mounted 
on  the  display  screen  periphery,  at  the  opposing 
side  to  that  of  the  described  embodiments  (i.e. 
opposite  to  photo-sensitive  device  14),  with  auto- 

io  matic  adjustment  of  a  dynamic  convergence  align- 
ment  signal  being  executed  in  accordance  with 
differences  between  output  signals  from  these 
photo-sensitive  devices.  Such  automatic  dyanamic 
convergence  alignment  could  of  course  be  com- 

15  bined  with  automatic  static  convergence  alignment 
as  described  hereinabove. 

An  automatic  convergence  alignment  system 
for  a  color  television  display  apparatus  whereby 
sections  (16,  17)  of  an  alignment  pattern  are  pe- 

20  riodically  displayed  in  peripheral  regions  of  the 
television  screen  (13),  in  each  of  the  primary  colors 
during  respective  successive  correction  intervals, 
positioned  such  as  to  fall  upon  photo-sensitive  de- 
vices  (14,  15)  disposed  at  the  screen  periphery. 

25  Adjustment  of  pattern  position  is  executed  during 
each  correction  interval,  based  on  position  data 
derived  from  output  signals  from  the  photo-sen- 
sitive  devices,  such  as  to  align  the  alignment  pat- 
tern  with  predetermined  reference  positions.  During 

30  each  period  between  these  sets  of  correction  inter- 
vals,  the  position  data  thus  derived  are  held  stored 
and  are  continuously  utilized  for  controlling  the 
deflection  of  respective  electron  beams  used  in 
generating  the  primary  colors,  to  thereby  imple- 

35  ment  automatic  convergence  alignment  adjustment. 

Claims 

1.  An  automatic  convergence  alignment  system 
40  for  a  color  television  display  apparatus  which 

displays  a  television  picture  on  a  screen  (13) 
as  a  combination  of  primary  color  components, 
comprising 
convergence  alignment  means  (21,  45,  46,  47) 

45  operable  for  position  adjustment  of  said  pri- 
mary  color  components  of  the  television  pic- 
ture, 
photodetection  means  (14,  15)  disposed  pe- 
ripherally  on  said  screen  (13), 

50  alignment  pattern  generating  means  (22)  for 
controlling  said  display  apparatus  to  periodi- 
cally  display  an  alignment  pattern  on  said 
screen  (13)  in  each  of  said  primary  color  com- 
ponents  during  respective  successively  occur- 

55  ring  correction  intervals,  said  alignment  pattern 
being  positioned  to  be  incident  on  said 
photodetection  means  (14,  15), 
signal  processing  and  memory  means  (18,  19) 

12 
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responsive  to  photoelectric  transducer  signals 
produced  by  said  photodetection  means  (14, 
15)  by  detection  of  said  alignment  pattern  dur- 
ing  each  of  said  correction  intervals  for  deriv- 
ing  position  data  for  causing  said  convergence 
alignment  means  (21  ,  45,  46,  47  )  to  align  said 
alignment  pattern  with  at  least  one  predeter- 
mined  reference  position  (xo)  defined  relative 
to  said  photodetection  means  (14,  15),  and  for 
subsequently  holding  said  position  data  and 
continuously  supplying  said  position  data  to 
said  convergence  alignment  means  (21,  45, 
46,  47); 
said  automatic  convergence  alignment 
system  being  characterized  in  that 
said  photodetection  means  (14,  15)  comprises 
at  least  one  photo-sensitive  device  (14)  formed 
of  an  array  of  successively  positioned  pho- 
toelectric  transducer  elements  (50-53)  dispos- 
ed  symmetrically  about  said  reference  position 
(xo),  and  in  that  a  higher  degree  of  detection 
sensitivity  is  implemented  for  specific  ones  of 
said  photoelectric  transducer  elements  (50-53) 
which  are  positioned  closely  adjacent  to  said 
reference  position  (xo)  than  the  detection  sen- 
sitivity  of  the  remainder  of  said  photoelectric 
transducer  elements  (50-53)  of  said  photo-sen- 
sitive  device  (14). 

2.  An  automatic  convergence  alignment  system 
according  to  claim  1,  being  characterized  by 
further  comprising  detection  period  control 
means  (20)  for  controlling  a  detection  period 
which  is  a  repetition  period  of  said  correction 
intervals. 

3.  An  automatic  convergence  alignment  system 
according  to  claim  2,  being  characterized  in 
that  said  detection  period  control  means  (20) 
functions  to  make  said  detection  period  rela- 
tively  short  during  an  initial  interval  of  opera- 
tion  of  said  television  display  apparatus  and  to 
thereafter  increase  the  duration  of  said  detec- 
tion  period. 

4.  An  automatic  convergence  alignment  system 
according  to  claim  2,  being  characterized  in 
that  said  detection  period  control  means  (20)  is 
controlled  such  as  to  vary  said  detection  pe- 
riod  in  accordance  with  an  anticipated  amount 
of  position  deviation  of  said  alignment  pattern 
from  said  reference  position  (xo). 

5.  An  automatic  convergence  alignment  system 
according  to  claim  2,  being  characterized  in 
that  said  photodetection  means  (14,  15)  com- 
prises  at  least  one  photo-sensitive  device  (14, 
15)  formed  of  an  array  of  photoelectric  trans- 

ducer  elements  (50-53),  said  signal  processing 
and  memory  means  (18,  19)  comprises  circuit 
means  (18)  coupled  to  receive  photoelectric 
transducer  signals  produced  from  respective 

5  ones  of  said  photoelectric  transducer  elements 
(50-53),  for  thereby  deriving  a  detection  output 
signal  having  a  polarity  and  magnitude  respec- 
tively  representing  a  direction  and  amount  of 
position  deviation  of  said  alignment  pattern 

io  from  said  reference  position  (xo),  and  said 
automatic  convergence  alignment  system  func- 
tions  during  each  of  said  correction  intervals  to 
generate  said  position  data  as  a  data  value, 
applied  to  control  said  convergence  alignment 

is  means  (21,  45,  46,  47),  which  is  varied  until 
said  output  signal  from  said  detection  output 
signal  reaches  zero  and  is  thereafter  held  con- 
stant  during  a  succeeding  detection  period. 

20  6.  An  automatic  convergence  alignment  system 
according  to  claim  5,  being  characterized  in 
that  said  alignment  pattern  is  displayed  in  each 
of  successive  fields  of  said  television  picture 
during  each  of  said  correction  intervals,  where- 

25  by  said  photoelectric  transducer  signals  from 
said  photoelectric  transducer  elements  (50-53) 
are  generated  as  pulse  trains,  and  said  circuit 
means  (18)  for  deriving  said  detection  output 
signal  comprises  means  (23,  24,  25)  for  deriv- 

30  ing  from  said  photoelectric  transducer  signals 
of  said  photoelectric  transducer  elements  (50- 
53)  a  deviation  signal  representing  an  amount 
of  position  deviation  of  said  alignment  pattern 
from  said  reference  position  (xo),  maximum 

35  amplitude  detection  means  (26)  for  detecting  a 
maximum  amplitude  of  said  deviation  signal 
and  producing  a  DC  signal  level  representing 
said  maximum  amplitude,  minimum  amplitude 
detection  means  (27)  for  detecting  a  minimum 

40  amplitude  of  said  deviation  signal  and  produc- 
ing  a  DC  signal  level  representing  said  mini- 
mum  amplitude,  and  signal  summing  means 
(28)  for  summing  said  DC  signal  levels  from 
said  maximum  amplitude  detection  means  (26) 

45  and  minimum  amplitude  detection  means  (27) 
to  produce  said  detection  output  signal. 

7.  An  automatic  convergence  alignment  system 
according  to  claim  6,  being  characterized  in 

50  that  said  deviation  signal  is  derived  as  a  dif- 
ference  signal  between  two  signals  respec- 
tively  derived  from  photoelectric  transducer 
signals  produced  by  respective  sets  of  said 
photoelectric  transducer  elements  (50-53)  dis- 

ss  posed  symmetrically  on  opposing  sides  of  said 
reference  position  (xo). 

8.  An  automatic  convergence  alignment  system 

13 
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according  to  claim  2,  being  characterized  by 
further  comprising  amplitude  detection  means 
(68)  for  detecting  whether  or  not  a  total  amount 
of  light  received  by  said  photodetection  means 
(14,  15)  exceeds  a  predetermined  level,  for 
producing  an  output  signal  in  accordance  with 
results  of  said  detection  and  for  controlling 
said  detection  period  control  means  (20)  by 
said  output  signal,  to  thereby  vary  said  detec- 
tion  period  in  accordance  with  said  total 
amount  of  light. 

9.  An  automatic  convergence  alignment  system 
according  to  claim  1,  being  characterized  in 
that  said  photodetection  means  (14,  15)  com- 
prises  first  photodetection  means  (14)  dispos- 
ed  peripherally  on  a  vertically-extending  side 
of  said  screen  (13)  and  second  photodetection 
means  (15)  disposed  peripherally  on  a 
horizontally-extending  side  of  said  screen  (13), 
each  of  said  photodetection  means  (14,  15) 
comprising  an  array  of  photoelectric  transducer 
elements  (50-53); 
said  alignment  pattern  generating  means  (22) 
controls  said  display  apparatus  to  align  pre- 
determined  portions  of  said  alignment  pattern 
to  be  respectively  incident  on  said  first  and 
second  photodetection  means  (14,  15);  and 
said  signal  processing  and  memory  means 
(18,  19)  derives  position  data  for  acting  on  said 
convergence  alignment  means  (21,  45,  46,  47) 
to  align  said  predetermined  portions  of  the 
alignment  pattern  with  first  and  second  pre- 
determined  reference  positions  respectively, 
said  first  and  second  predetermined  reference 
positions  being  defined  in  position  relative  to 
said  first  and  second  photodetection  means 
(14,  15),  respectively. 

10.  An  automatic  convergence  alignment  system 
according  to  claim  1,  being  characterized  in 
that  said  signal  processing  and  memory 
means  (18,  19)  is  responsive  to  first  and  sec- 
ond  photoelectric  transducer  signals  respec- 
tively  produced  from  portions  of  said 
photodetection  means  (14,  15)  disposed  sym- 
metrically  about  said  reference  position  (xo)  by 
detection  of  said  alignment  pattern  during  each 
of  said  correction  intervals,  for  detecting  a  dif- 
ference  between  said  first  and  second  signals 
and  deriving  position  data  for  causing  said 
convergence  alignment  means  (21,  45,  46,  47) 
to  execute  position  correction  of  said  alignment 
pattern  such  as  to  reduce  said  difference  to 
zero,  for  thereby  aligning  said  alignment  pat- 
tern  with  said  reference  position  (xo). 

Patentanspruche 

1.  Automatisches  Konvergenzabgleichsystem  fur 
ein  Farbfernsehbildgerat,  das  auf  einem  Bild- 
schirm  (13)  ein  Fernsehbild  als  Kombination 

5  von  Primarfarbenkomponenten  abbildet,  mit  ei- 
ner  zur  Lageeinstellung  der  Primarfarbenkom- 
ponenten  des  Fernsehbilds  betreibbaren  Kon- 
vergenzabgleicheinrichtung  (21  ,  45,  46,  47), 
einer  am  Umfang  des  Bildschirms  (13)  ange- 

io  ordneten  Fotodetektorvorrichtung  (14,  15), 
einer  Abgleichmuster-Generatoreinrichtung  (22) 
zum  Steuern  des  Bildgerats  zu  einer  periodi- 
schen  Abbildung  eines  Abgleichmusters  auf 
dem  Bildschirm  (13)  in  jeder  der  Primarfarben- 

15  komponenten  wahrend  jeweiliger  aufeinander- 
folgend  auftretender  Korrekturintervalle,  wobei 
das  Abgleichmuster  zum  Auftreffen  auf  die  Fo- 
todetektorvorrichtung  (14,  15)  angeordnet  ist, 
und 

20  einer  Signalaufbereitungs-  und  Speicherein- 
richtung  (18,  19),  die  auf  die  von  der  Fotode- 
tektorvorrichtung  (14,  15)  durch  Erfassen  des 
Abgleichmusters  wahrend  eines  jeden  der  Kor- 
rekturintervalle  erzeugten  fotoelektrischen 

25  Wandlersignale  durch  Ableiten  von  Lagedaten, 
die  an  der  Konvergenzabgieicheinrichtung  (21, 
45,  46,  47)  das  Ausrichten  des  Abgleichmu- 
sters  mit  mindestens  einer  in  bezug  auf  die 
Fotodetektorvorrichtung  (14,  15)  festgelegten 

30  vorbestimmten  Bezugslage  (xo)  bewirken,  und 
durch  darauffolgendes  Festhalten  der  Lageda- 
ten  und  fortgesetztes  Zufuhren  der  Lagedaten 
zu  der  Konvergenzabgieicheinrichtung  (21,  45, 
46,  47)  anspricht, 

35  wobei  das  automatische  Konvergenzab- 
gleichsystem  dadurch  gekennzeichnet  ist, 
da/S  die  Fotodetektorvorrichtung  (14,  15)  min- 
destens  eine  fotoempfindliche  Vorrichtung  (14) 
aufweist,  die  aus  einer  Reihe  von  aufeinander- 

40  folgend  angeordneten  fotoelektrischen  Wand- 
lerelementen  (50  bis  53)  gebildet  ist,  welche 
symmetrisch  urn  die  Bezugslage  (xo)  herum 
angeordnet  sind,  und 
da/S  fur  bestimmte  der  fotoelektrischen  Wand- 

45  lerelemente  (50  bis  53),  die  eng  an  die  Be- 
zugslage  (xo)  angrenzend  angeordnet  sind, 
eine  hohere  Erfassungsempfindlichkeit  als  die 
Erfassungsempfindlichkeit  der  restlichen  der 
fotoelektrischen  Wandlerelemente  (50  bis  53) 

50  der  fotoempfindlichen  Vorrichtung  (14)  vorge- 
sehen  ist. 

2.  Automatisches  Konvergenzabgleichsystem 
nach  Anspruch  1  ,  ferner  gekennzeichnet  durch 

55  eine  Me/Sperioden-Steuereinrichtung  (20)  zum 
Steuern  einer  Me/Speriode,  die  die  Wiederkehr- 
periode  der  Korrekturzeltabschnitte  ist. 

14 
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3.  Automatisches  Konvergenzabgleichsystem 
nach  Anspruch  2,  dadurch  gekennzeichnet, 
da/S  die  Me/Sperioden-Steuereinrichtung  (20) 
wahrend  eines  anfanglichen  Betriebszeitab- 
schnitts  des  Fernsehbildgerats  die  Me/Speriode 
verhaltnisma/Sig  kurz  einstellt  und  danach  die 
Dauer  der  Me/Speriode  verlangert. 

4.  Automatisches  Konvergenzabgleichsystem 
nach  Anspruch  2,  dadurch  gekennzeichnet, 
da/S  die  Me/Sperioden-Steuereinrichtung  (20) 
derart  gesteuert  ist,  da/S  sie  die  Me/Speriode 
entsprechend  einem  voraussichtlichen  Ausma/S 
an  Lageabweichungn  des  Abgleichbildmusters 
von  der  Bezugslage  (xo)  verandert. 

5.  Automatisches  Konvergenzabgleichsystem 
nach  Anspruch  2,  dadurch  gekennzeichnet, 
da/S  die  Fotodetektorvorrichtung  (14,  15)  min- 
destens  eine  fotoempfindliche  Vorrichtung  (14, 
15)  aufweist,  die  aus  einer  Reihe  von  fotoelek- 
trischen  Wandlerelementen  (50  bis  53)  gebil- 
det  ist,  die  Signalverarbeitungs-  und  Speicher- 
einrichtung  (18,  19)  eine  Schaltungseinrichtung 
(18)  aufweist,  die  zum  Aufnehmen  der  von  den 
jeweiligen  fotoelektrischen  Wandlerelementen 
(50  bis  53)  erzeugten  fotoelektrischen  Wand- 
lersignale  geschaltet  ist,  urn  daraus  ein  Meli- 
ausgangssignal  mit  einer  Polaritat  und  einer 
Hohe  abzuleiten,  die  jeweils  die  Richtung  und 
das  Ausma/S  einer  Lageabweichung  des  Ab- 
gleichbildmusters  von  der  Bezugslage  (xo)  dar- 
stellen,  und  das  automatische  Konvergenzab- 
gleichsystem  wahrend  eines  jeden  der  Korrek- 
turzeitabschnitte  das  Erzeugen  der  Lagedaten 
als  ein  zum  Steuern  der  Konvergenzabgiei- 
cheinrichtung  (21,  45,  46,  47)  angelegten  Da- 
tenwert  bewirkt,  der  geandert  wird,  bis  das 
Me/Sausgangssignal  "0"  erreicht,  und  danach 
wahrend  einer  nachfolgenden  Me/Speriode  kon- 
stant  gehalten  wird. 

6.  Automatisches  Konvergenzabgleichsystem 
nach  Anspruch  5,  dadurch  gekennzeichnet, 
da/S  das  Abgleichbildmuster  wahrend  jedem 
der  Korrekturzeitabschnitte  in  jedem  von  auf- 
einanderfolgenden  Teilbildern  des  Fernseh- 
bilds  abgebildet  wird,  wodurch  die  fotoelektri- 
schen  Wandlersignale  aus  den  fotoelektrischen 
Wandlerelementen  (50  bis  53)  als  Impulsfolgen 
erzeugt  werden,  und  die  Schaltungseinrichtung 
(18)  fur  das  Ableiten  des  Me/Sausgangssignals 
eine  Einrichtung  (23,  24,  25),  die  aus  den 
fotoelektrischen  Wandlersignalen  der  fotoelek- 
trischen  Wandlerelemente  (50  bis  53)  ein  Ab- 
weichungssignal  ableitet,  das  ein  Ausma/S  an 
Lageabweichung  des  Abgleichbildmusters  von 
der  Bezugslage  (xo)  darstellt,  eine 

Maximalamplituden-Me/Seinrichtung  (26)  zum 
Messen  einer  maximalen  Amplitude  des  Ab- 
weichungssignals  und  zum  Erzeugen  eines  die 
maximale  Amplitude  darstellenden  Gleichspan- 

5  nungssignalpegels,  eine  Minimalamplituden- 
Me/Seinrichtung  (27)  zum  Messen  einer  mini- 
malen  Amplitude  des  Abweichungssignals  und 
zum  Erzeugen  eines  die  minimale  Amplitude 
darstellenden  Gleichspannungssignalspegels 

io  und  eine  Signalsummiereinrichtung  (28)  auf- 
weist,  die  zum  Erzeugen  des  Me/Sausgangssi- 
gnals  die  Gleichspannungssignalpegel  der 
Maximalamplituden-Me/Seinrichtung  (26)  und 
der  Minimalamplituden-Me/Seinrichtung  (27)  ad- 

15  diert. 

7.  Automatisches  Konvergenzabgleichsystem 
nach  Anspruch  6,  dadurch  gekennzeichnet, 
da/S  das  Abweichungssignal  als  ein  Differenzsi- 

20  gnal  zwischen  zwei  Signalen  abgeleitet  wird, 
die  jeweils  aus  fotoelektrischen  Wandlersigna- 
len  abgeleitet  werden,  welche  durch  jeweilige 
Satze  der  fotoelektrischen  Wandlerelemente 
(50  bis  53)  erzeugt  werden,  die  symmetrisch 

25  an  einander  gegenuberliegenden  Seiten  be- 
zuglich  der  Bezugslage  (xo)  angeordnet  sind. 

8.  Automatisches  Konvergenzabgleichsystem 
nach  Anspruch  2,  ferner  gekennzeichnet  durch 

30  eine  Amplitudenme/Seinrichtung  (68)  zum  Er- 
mitteln,  ob  eine  Gesamtmenge  an  von  der 
Fotodetektorvorrichtung  (14,  15)  empfangenem 
Licht  einen  vorbestimmten  Pegel  ubersteigt 
oder  nicht,  zum  Erzeugen  eines  Ausgangssi- 

35  gnals  entsprechend  dem  Ermittlungsergebnis 
und  zum  Steuern  der  Me/Sperioden-Steuerein- 
richtung  (20)  durch  das  Ausgangssignal,  urn 
dadurch  die  Me/Speriode  entsprechend  der  ge- 
samten  Lichtmenge  zu  verandern. 

40 
9.  Automatisches  Konvergenzabgleichsystem 

nach  Anspruch  1,  dadurch  gekennzeichnet, 
da/3 
die  Fotodetektorvorrichtung  (14,  15)  eine  erste 

45  Fotodetektorvorrichtung  (14),  die  au/Sen  an  ei- 
ner  sich  vertikal  erstreckenden  Seite  des  Bild- 
schirms  (13)  angeordnet  ist,  und  eine  zweite 
Fotodetektorvorrichtung  (15)  aufweist,  die  au- 
lien  an  einer  sich  horizontal  erstreckenden  Sei- 

50  te  des  Bildschirms  (13)  angeordnet  ist,  wobei 
jede  der  Fotodetektorvorrichtungen  (14,  15) 
eine  Reihe  von  fotoelektrischen  Wandlerele- 
menten  (50  bis  53)  enthalt, 
die  Ableichbildmuster-Generatoreinrichtung 

55  (22)  das  Bildgerat  zum  Ausrichten  vorbestimm- 
ter  Teile  des  Abgleichbildmusters  fur  das  je- 
weilige  Auftreffen  auf  die  erste  und  die  zweite 
Fotodetektorvorrichtung  (14,  15)  steuert  und 

15 
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die  Signalverarbeitungs-  und  Speichereinrich- 
tung  (18,  19)  Lagedaten  ableitet,  die  an  der 
Konvergenzabgieicheinrichtung  (21  ,  45,  46,  47) 
das  Ausrichten  der  vorbestimmten  Teile  des 
Abgleichbildmusters  auf  jeweils  eine  erste  und 
eine  zweite  vorbestimmte  Bezugslage  bewir- 
ken,  wobei  die  erste  und  die  zweite  vorbe- 
stimmte  Bezugslage  in  ihrer  Lage  in  bezug  auf 
die  erste  bzw.  zweite  Fotodetektorvorrichtung 
(14,  15)  festgelegt  sind. 

10.  Automatisches  Konvergenzabgleichsystem 
nach  Anspruch  1,  dadurch  gekennzeichnet, 
da/S  die  Signalverarbeitungs-  und  Speicherein- 
richtung  (18,  19)  auf  erste  und  zweite  fotoelek- 
trische  Wandlersignale,  die  jeweils  von  sym- 
metrisch  urn  die  Bezugslage  (xo)  herum  ange- 
ordneten  Teilen  der  Fotodetektorvorrichtung 
(14,  15)  durch  Erfassen  des  Abgleichbildmu- 
sters  wahrend  eines  jeden  der  Korrekturzeitab- 
schnitte  erzeugt  werden,  durch  Ermitteln  einer 
Differenz  zwischen  dem  ersten  und  zweiten 
Signal  und  Ableiten  von  Lagedaten  anspricht, 
die  an  der  Konvergenzabgieicheinrichtung  (21, 
25,  46,  47)  eine  Lagekorrektur  des  Abgleich- 
bildmusters  zu  einer  Verringerung  der  Diffe- 
renz  auf  "0"  bewirken,  urn  dadurch  das  Ab- 
gleichbildmuster  auf  die  Bezugslage  (xo)  aus- 
zurichten. 

Revendicatlons 

1.  Systeme  d'alignement  de  convergence  auto- 
matique  pour  un  appareil  d'affichage  de  televi- 
sion  en  couleurs,  qui  affiche  une  image  de 
television  sur  un  ecran  (13),  sous  forme  de 
combinaison  de  composantes  de  couleurs  pri- 
maires,  comprenant: 
un  moyen  d'alignement  de  convergence  (21, 
45,  46,  47)  pouvant  etre  commande  pour  effec- 
tuer  I'ajustement  en  position  desdites  compo- 
santes  de  couleurs  primaires  de  I'image  de 
television, 
un  moyens  de  photodetection  (14,  15)  dispose 
sur  la  peripherie  dudit  ecran  (13), 
un  moyen  de  production  de  modele  d'aligne- 
ment  (22)  pour  commander  ledit  appareil  d'affi- 
chage  de  maniere  qu'il  reproduise  periodique- 
ment  un  modele  d'alignement  sur  ledit  ecran 
(13),  dans  chacune  desdites  composantes  de 
couleurs  primaires,  durant  des  intervalles  de 
correction  correspondants  ayant  lieu  successi- 
vement,  ledit  modele  d'alignement  etant  posi- 
tionne  pour  etre  incident  sur  ledit  moyen  de 
photodetection  (14,  15), 
un  moyen  de  traitement  et  de  memorisation  de 
signal  (18,  19),  sensible  aux  signaux  de  trans- 
ducteur  photoelectrique,  produits  par  ledit 

moyen  de  photodetection  (14,  15),  suite  a  la 
detection  dudit  modele  d'alignement,  durant 
chacun  desdits  intervalles  de  correction  pour 
deriver  des  donnees  de  position,  afin  de  provo- 

5  quer  I'alignement  dudit  modele  d'alignement, 
par  ledit  moyen  d'alignement  de  convergence 
(21  ,  45,  46,  47),  avec  au  moins  une  position  de 
reference  (xo)  predetermined,  definie  par  rap- 
port  audit  moyen  de  photodetection  (14,  15),  et 

io  pour  maintenir  ensuite  lesdites  donnees  de 
position  et  envoyer,  de  maniere  continue,  les- 
dites  donnees  de  position  audit  moyen  d'ali- 
gnement  de  convergence  (21  ,  45,  46,  47); 
ledit  systeme  d'alignement  de  convergen- 

15  ce  automatlque  etant  caracterise  en  ce 
que 
ledit  moyen  de  photodetection  (14,  15)  com- 
prend  au  moins  un  dispositif  photosensible 
(14)  forme  par  un  reseau  d'elements  transduc- 

20  teurs  photoelectriques  (50  a  53),  positionnes 
I'un  apres  I'autre  et  disposes  de  maniere  sy- 
metrique  par  rapport  a  ladite  position  de  refe- 
rence  (xo),  et  en  ce  qu'un  degre  de  sensibilite 
de  detection  plus  eleve  est  obtenu  par  des 

25  elements  specifiques  parmi  lesdits  elements 
transducteurs  photoelectriques  (50  a  53),  qui 
sont  positionnes  de  maniere  proche  et  adja- 
cente  a  ladite  position  de  reference  (xo),  par 
rapport  a  la  sensibilite  de  detection  du  restant 

30  desdits  elements  transducteurs  photoelectri- 
ques  (50  a  53)  dudit  dispositif  photoelectrique 
(14). 

2.  Systeme  d'alignement  de  convergence  auto- 
35  matique  selon  la  revendication  1,  caracterise 

en  ce  qu'il  comprend  en  outre  un  moyen  de 
commande  de  periode  de  detection  (20),  pour 
commander  une  periode  de  detection  qui  est 
une  periode  de  repetition  desdits  intervalles  de 

40  correction. 

3.  Systeme  d'alignement  de  convergence  auto- 
matique  selon  la  revendication  2,  caracterise 
en  que  ledit  moyen  de  commande  de  periode 

45  de  detection  (20)  fonctionne  pour  rendre  ladite 
periode  de  detection  relativement  courte,  du- 
rant  un  intervalle  de  fonctionnement  initial  du- 
dit  appareil  d'affichage  de  television  et  pour 
augmenter  ensuite  la  duree  de  ladite  periode 

50  de  detection. 

4.  Systeme  d'alignement  de  convergence  auto- 
matique  selon  la  revendication  2,  caracterise 
en  ce  que  ledit  moyen  de  commande  de  perio- 

55  de  de  detection  (20)  est  commande  de  manie- 
re  a  faire  varier  ladite  periode  de  detection  en 
fonction  d'une  valeur  anticipee  d'ecart  de  posi- 
tion  dudit  modele  d'alignement,  depuis  ladite 

16 
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position  de  reference  (xo). 

Systeme  d'alignement  de  convergence  auto- 
matique  selon  la  revendication  2,  caracterise 
en  ce  que  ledit  moyen  de  photodetection  (14,  5 
15)  comprend  au  moins  un  dispositif  photosen- 
sible  (14,  15)  forme  par  un  reseau  d'elements 
transducteurs  photoelectriques  (50  a  53),  ledit 
moyen  de  traitement  et  de  memorisation  de 
signal  (18,  19)  comprenant  un  moyen  de  cir-  10 
cuit  (18)  couple  pour  recevoir  les  signaux  de 
transducteur  photoelectrique  produits  par  les 
elements  correspondants  parmi  lesdits  ele- 
ments  transducteurs  photoelectriques  (50  a 
53),  de  maniere  a  deriver  un  signal  de  sortie  is 
de  detection  presentant  une  polarite  et  une 
amplitude  representant  respectivement  une  di- 
rection  et  une  valeur  d'ecart  de  position  dudit 
modele  d'alignement,  depuis  ladite  position  de 
reference  (xo),  et  ledit  systeme  d'alignement  20 
de  convergence  automatique  fonctionnant  du- 
rant  chacun  desdits  intervalles  de  correction, 
pour  produire  lesdites  donnees  de  position 
sous  forme  de  valeur  de  donnee,  appliquees 
pour  commander  ledit  moyen  d'alignement  de  25 
convergence  (21  ,  45,  46,  47),  qui  varie  jusqu'a 
ce  que  ledit  signal  de  sortie  provenant  dudit 
signal  de  sortie  de  detection  atteigne  la  valeur 
zero  et  soit  ensuite  maintenu  constant  durant 
la  periode  de  detection  suivante.  30 

Systeme  d'alignement  de  convergence  auto- 
matique  selon  la  revendication  5,  caracterise 
en  ce  que  ledit  modele  d'alignement  est  repro- 
duit  dans  chacun  des  champs  successifs  de  35 
ladite  image  de  television,  durant  chacun  des- 
dits  intervalles  de  correction,  de  maniere  que 
lesdits  signaux  de  transducteur  photoelectrique 
provenant  desdits  elements  transducteurs  pho- 
toelectriques  (50  a  53)  soient  produits  sous  40 
forme  de  train  d'impulsions,  et  ledit  moyen  de 
circuit  (18)  servant  a  deriver  ledit  signal  de 
sortie  de  detection  comprenant  un  moyen  (23, 
24,  25)  servant  a  deriver,  a  partir  desdits  si- 
gnaux  de  transducteur  photoelectrique  prove-  45 
nant  desdits  elements  transducteurs  photoelec- 
triques  (50  a  53),  un  signal  d'ecart  represen- 
tant  une  valeur  d'ecart  de  position  dudit  mode- 
le  d'alignement,  par  rapport  a  ladite  position 
de  reference  (xo),  un  moyen  de  detection  so 
d'amplitude  maximale  (26)  pour  detecter  une 
amplitude  maximale  dudit  signal  d'ecart  et  pro- 
duire  un  niveau  de  signal  de  courant  continu 
representant  ladite  amplitude  maximale,  un 
moyen  de  detection  d'amplitude  minimale  (27)  55 
pour  detecter  une  amplitude  minimale  dudit 
signal  d'ecart  et  produire  un  niveau  de  signal 
continu  representant  ladite  amplitude  minimale, 

et  un  moyen  d'addition  de  signal  (28)  pour 
additionner  lesdits  niveaux  de  signal  de  cou- 
rant  continu  provenant  desdits  moyen  de  de- 
tection  d'amplitude  maximale  (26)  et  moyen  de 
detection  d'amplitude  minimale  (27),  pour  pro- 
duire  ledit  signal  de  sortie  de  detection. 

7.  Systeme  d'alignement  de  convergence  auto- 
matique  selon  la  revendication  6,  caracterise 
en  ce  que  ledit  signal  d'ecart  est  derive  sous 
forme  d'un  signal  de  difference  entre  les  deux 
signaux  respectivement  derives  a  partir  des 
signaux  de  transducteur  photoelectrique,  pro- 
duits  par  des  jeux  correspondants  desdits  ele- 
ments  transducteurs  photoelectriques  (50  a 
53),  disposes  de  maniere  symetrique  sur  des 
cotes  opposes  par  rapport  a  ladite  position  de 
reference  (xo). 

8.  Systeme  d'alignement  de  convergence  auto- 
matique  selon  la  revendication  2,  caracterise 
par  le  fait  de  comprendre  en  outre  un  moyen 
de  detection  d'amplitude  (68),  pour  detecter  si 
une  quantite  totale  de  lumiere  regue  par  ledit 
moyen  de  photodetection  (14,  15)  depasse  ou 
non  un  niveau  predetermine,  pour  produire  un 
signal  de  sortie  en  fonction  des  resultats  de 
ladite  detection,  et  pour  commander  ledit 
moyen  de  commande  de  periode  de  detection 
(20),  grace  audit  signal  de  sortie,  de  maniere  a 
faire  varier  ladite  periode  de  detection  en  fonc- 
tion  de  ladite  quantite  totale  de  lumiere. 

9.  Systeme  d'alignement  de  convergence  auto- 
matique  selon  la  revendication  1,  caracterise 
en  ce  que  ledit  moyen  de  photodetection  (14, 
15)  comprend  un  premier  moyen  de  photode- 
tection  (14)  dispose  de  maniere  peripherique, 
sur  un  cote  vertical  dudit  ecran  (13),  et  un 
second  moyen  de  photodetection  (15)  dispose 
de  maniere  peripherique,  sur  un  cote  horizon- 
tal  dudit  ecran  (13),  chacun  desdits  moyens  de 
photodetection  (14,  15)  comprenant  une  matri- 
ce  d'element  transducteurs  photoelectriques 
(50  a  53), 
ledit  moyen  de  production  de  modele  d'aligne- 
ment  (22)  commandant  ledit  appareil  d'afficha- 
ge,  de  maniere  a  aligner  des  parties  predeter- 
mines  dudit  modele  d'alignement,  pour  qu'el- 
les  soient  respectivement  incidentes  sur  lesdits 
premier  et  second  moyens  de  photodetection 
(14,  15),  et 
ledit  moyen  de  traitement  et  de  memorisation 
de  signal  (18,  19)  derivant  des  donnees  de 
position,  pour  agir  sur  ledit  moyen  d'aligne- 
ment  de  convergence  (21,  45,  46,  47)  de  ma- 
niere  a  aligner  lesdites  parties  predetermines 
du  modele  d'alignement,  respectivement  avec 
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une  premiere  et  une  seconde  positions  de 
reference  predetermines,  ces  dernieres  etant 
definies  dans  une  certaine  position  respective- 
ment  par  rapport  auxdits  premier  et  second 
moyens  de  photodetection  (14,  15).  5 

10.  Systeme  d'alignement  de  convergence  auto- 
matique  selon  la  revendication  1,  caracterise 
en  ce  que  ledit  moyen  de  traitement  et  de 
memorisation  de  signal  (18,  19)  est  sensible  10 
aux  premier  et  second  signaux  de  transducteur 
photoelectriques,  respectivement  produits  par 
des  parties  dudit  moyen  de  photodetection 
(14,  15)  disposees  de  maniere  symetrique  par 
rapport  a  ladite  position  de  reference  (xo),  sui-  is 
te  a  la  detection  dudit  modele  d'alignement, 
durant  chacun  desdits  intervalles  de  correction, 
pour  detecter  une  difference  entre  lesdits  pre- 
mier  et  second  signaux  et  deriver  des  donnees 
de  position,  pour  effectuer  une  correction  de  20 
position  dudit  modele  d'alignement,  par  ledit 
moyen  d'alignement  de  convergence  (21,  45, 
46,  47),  de  maniere  a  reduire  ladite  difference 
jusqu'a  la  valeur  zero,  pour  aligner  ainsi  ledit 
modele  d'alignement  avec  ladite  position  de  25 
reference  (xo). 
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