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©  Small,  high-resolution  color  display  apparatus. 

©  Red,  green,  and  blue  signals  are  extracted 
from  a  composite  video  signal,  compressed  on 
the  time  axis,  combined  into  a  single  RGB  video 
signal,  and  displayed  as  three  separate  monoc- 
hrome  pictures  on  a  single  cathode-ray  tube. 
Red,  green,  and  blue  light  from  the  monoc- 
hrome  pictures  is  combined  into  a  single  color 
picture.  If  necessary,  the  color  picture  is  opti- 
cally  enlarged  to  the  correct  aspect  ratio 

CD 

-H-  CO 

CM 
00 
CO 
o  
o> 

LU 

(TOT)  u_  I  —  LU 

CO 

Jouve,  18,  rue  Saint-Denis,  75001  PARIS 



1 EP  0  490  682  A1 2 

This  invention  relates  to  small,  high-resolution 
color  display  apparatus  suitable  for  use,  for  example, 
as  the  viewfinder  of  a  hand-held  video  camera  with 
built-in  video  cassette  tape  recorder,  commonly 
known  as  a  camcorder. 

The  viewfinders  of  early  camcorders  generally 
displayed  black-and-white  pictures  on  small  monoc- 
hrome  cathode-ray  tubes.  Such  tubes  provide  satis- 
factory  resolution  even  on  a  screen  of  viewfinder  size, 
measuring  about  20  millimeters  diagonally,  but  a 
problem  is  that  the  user  cannot  see  the  colors  of  the 
scene  he  or  she  is  shooting. 

Recently  viewfinders  with  color  liquid-crystal  dis- 
plays  have  appeared.  High  hopes  are  held  for  such 
viewfinders  in  the  future,  but  at  present  they  are 
expensive  to  manufacture  and  offer  only  poor  resol- 
ution:  about  300  to  400  pixels  in  the  horizontal  direc- 
tion  (only  100  to  130  pixels  per  primary  color)  and 
about  250  pixels  in  the  vertical  direction  (only  half  the 
500  effective  scanning  lines  of  the  standard  NTSC 
television  scanning  system).  This  resolution  is  greatly 
inferior  to  the  resolution  of  the  camera  imaging 
device,  and  does  not  enable  the  user  to  focus  the 
camera  lens  accurately. 

Color  cathode-ray  tubes  are  also  low  in  resol- 
ution,  owing  to  their  use  of  different-colored  phosphor 
dots  or  stripes  illuminated  through  a  shadow  mask.  To 
achieve  higher  resolution,  a  color  viewfinder  has  been 
proposed  that  employs  three  monochrome  cathode- 
ray  tubes,  one  for  each  of  the  three  primary  colors, 
and  combines  their  images  into  a  single  color  picture. 
Such  a  viewfinder  is  large  and  expensive,  however, 
and  suffers  from  color  registration  error  due  to  differ- 
ences  in  picture  size  and  linearity  among  the  three 
tubes.  The  registration  error  can  be  eliminated  only  by 
difficult  adjustment  of  the  deflection  systems  of  the 
three  tubes,  and  even  if  these  are  precisely  adjusted 
when  new,  they  will  tend  to  get  out  of  adjustment  dur- 
ing  use. 

It  is  accordingly  an  object  of  the  present  invention 
to  provide  a  small,  inexpensive,  reliable,  high-resolu- 
tion  color  display  apparatus. 

The  invented  color  display  apparatus  has  signal- 
processing  means  for  extracting  red,  green,  and  blue 
signals  from  a  composite  video  signal.  A  time-axis 
compression  means  compresses  the  red,  green,  and 
blue  signals  and.  combines  them  to  create  a  single 
KGB  video  signal  in  which  the  red,  green,  and  blue 
signals  appear  successively  in  each  horizontal  scan. 
A  cathode-ray  tube  receives  the  RGB  signal  and  dis- 
plays  the  red,  green,  and  blue  signals  in  different 
areas  as  a  first  monochrome  picture,  a  second  mono- 
chrome  picture,  and  a  third  monochrome  picture. 
Optical  superimposing  means  combines  red  light  from 
the  first  monochrome  picture,  green  light  from  the  sec- 
ond  monochrome  picture,  and  blue  light  from  the  third 
monochrome  picture 

The  invention  will  be  further  described  by  way  of 

example  only  with  reference  to  the  accompanying 
drawings,  in  which:- 

Fig.  1  shows  an  example  of  the  invented  colordis- 
play  apparatus. 

5  Fig.  2  is  a  more  detailed  drawing  of  the  image 
enlarging  means  and  eyepiece  lens  in  Fig.  1. 

Fig.  3  is  a  block  diagram  illustrating  the  time-axis 
compression  means  in  Fig.  1. 

Fig.  4  is  a  timing  diagram  illustrating  the  operation 
10  of  this  time-axis  compression  means. 

Fig.  5  illustrates  one  possible  disposition  of  the 
three  monochrome  pictures  on  the  phosphor  screen 
in  Fig.  1. 

Fig.  6  shows  an  alternative  configuration  of  the 
15  optical  superimposing  means. 

Fig.  7  illustrates  another  possible  disposition  of 
the  three  monochrome  pictures  on  the  phosphor 
screen. 

Fig.  8  illustrates  still  another  possible  disposition 
20  of  the  three  monochrome  pictures  on  the  phosphor 

screen. 
Fig.  9  illustrates  yet  another  possible  disposition 

of  the  three  monochrome  pictures  on  the  phosphor 
screen. 

25  Fig.  10  illustrates  another  alternative  configu- 
ration  of  the  optical  superimposing  means. 

An  embodiment  of  the  invention  and  several  vari- 
ations  will  be  described  with  reference  to  the  draw- 
ings.  The  drawings  are  for  illustrative  purposes  and  do 

30  not  limit  the  scope  of  the  invention,  which  should  be 
determined  solely  from  the  appended  claims. 

Referring  to  Fig.  1,  the  invented  display 
apparatus  has  an  input  terminal  1  that  receives  a  com- 
posite  video  signal  and  provides  it  to  a  signal-proces- 

35  sing  means  2  and  a  time-axis  compression  means  3. 
The  signal-processing  means  2  extracts  red,  green, 
and  blue  signals  from  the  composite  video  signal  and 
feeds  these  three  signals,  marked  R,  G,  and  B  in  the 
drawing,  to  the  time-axis  compression  means  3.  The 

40  time-axis  compression  means  3  combines  these  sig- 
nals  into  a  single  RGB  video  signal  which  it  sends  to 
a  cathode-ray-tube  driving  means  4. 

The  cathode-ray-tube  driving  means  4  drives 
horizontal  and  vertical  deflection  coils  5  and  a  flyback 

45  transformer  6  according  to  the  KGB  video  signal, 
causing  the  electron  beam  of  a  monochrome  cathode- 
ray  tube  7  to  scan  a  phosphor  screen  8.  The  phosphor 
screen  8  comprises  a  layer  of  white  phosphor  material 
deposited  on  the  inside  surface  of  the  faceplate  of  the 

so  cathode-ray  tube  7.  The  scanning  is  arranged  to  form 
three  separate  monochrome  pictures  9a,  9b,  and  9c, 
derived  from  the  red,  green,  and  blue  signals,  respect- 
ively,  aligned  in  the  vertical  or  horizontal  direction  on 
the  phosphor  screen  8. 

55  The  three  monochrome  pictures  9a,  9b,  and  9c 
are  combined  by  an  optical  superimposing  means  10 
having  totally  reflecting  mirrors  11  and  12,  a  green- 
transmitting  dichroic  mirror  13,  a  red-reflecting  dic- 

2 



3 EP  0  490  682  A1 4 

hroic  mirror  14,  and  a  blue-reflecting  dichroic  mirror 
15.  The  resulting  color  picture  is  enlarged  to  a  stan- 
dard  aspect  ratio  by  an  image  enlarging  means  16 
comprising  convex  and  concave  lenses  17  and  18. 
The  enlarged  picture  is  viewed  through  an  eyepiece 
lens  19. 

As  shown  in  Fig.  2,  the  lenses  17  and  18  of  the 
image  enlarging  means  16  are  cylindrical  in  shape. 
The  image  enlarging  means  16  accordingly  enlarges 
the  image  in  only  one  direction,  in  this  embodiment 
the  horizontal  direction.  In  variations  that  will  be 
shown  later  the  picture  is  enlarged  in  the  vertical 
direction. 

Fig.  3  is  a  block  diagram  illustrating  one  possible 
structure  of  the  time-axis  compression  means  3.  The 
red,  green,  and  blue  signals  from  the  signal-proces- 
sing  means  2  are  fed  to  respective  A/D  converters  31  , 
32,  and  33.  The  composite  video  signal  from  the  input 
terminal  1  is  fed  to  a  synchronizing  signal  (sync)  sepa- 
ration  circuit  34.  Synchronizing  pulses  extracted  by 
the  synchronizing  signal  separation  circuit  34  are  fed 
to  a  control  circuit  35  which  controls  the  analog-to- 
digital  (A/D)  converters  31,  32,  and  33,  causing  them 
to  write  digitized  data  of  the  red,  green,  and  blue  sig- 
nals  in  a  memory  means  36. 

The  digital  contents  of  the  memory  means  36  are 
converted  by  a  digital-to-analog  (D/A)  converter  37  to 
an  analog  signal,  to  which  synchronizing  pulses  are 
added  by  a  synchronizing  pulse  insertion  circuit  38. 
The  resulting  signal  is  the  RGB  video  signal,  which  is 
output  at  an  output  terminal  39.  The  memory  means 
36,  the  D/A  converter  37,  and  the  synchronizing  pulse 
insertion  circuit  38  are  controlled  by  the  control  circuit 
35. 

The  operation  of  this  time-axis  compression 
means  3  will  be  explained  with  reference  to  Fig.  4.  As 
shown  at  the  top  of  Fig.  4,  the  composite  video  signal 
comprises  portions,  designated  ...  Z,  A,  B,  ...  in  the 
drawing,  corresponding  to  successive  horizontal 
scans  of  the  screen,  separated  by  horizontal 
synchronizing  pulses  40.  The  red,  green,  and  blue 
signals  output  by  the  signal-processing  means  2 
likewise  comprise  portions,  designated  ...  Zi,  Ai,  Bi,  ... 
(i  =  1,  2,  3)  in  the  drawing,  corresponding  to  succes- 
sive  horizontal  scans.  The  red,  green,  and  blue  sig- 
nals  for  a  given  horizontal  scan,  such  as  A1  ,  A2,  and 
A3  in  Fig.  4,  are  written  simultaneously  into  three  dif- 
ferent  sections  of  the  memory  means  36. 

During  the  next  horizontal  scan,  the  signals  B1  , 
B2,  and  B3  are  written  to  another  three  sections  of  the 
memory  means  36.  At  the  same  time,  the  stored  sig- 
nals  A1,  A2,  and  A3  are  read  successively  from  the 
memory  means  36.  Reading  is  performed  at  triple  the 
writing  speed,  thus  compressing  the  signals  on  the 
time  axis.  This  enables  the  D/A  converter  37  to  pro- 
duce  an  RGB  video  signal  in  which  the  A1  ,  A2,  and  A3 
portions  follow  one  another  in  succession  in  the  same 
horizontal  scan  period,  as  illustrated  at  the  bottom  of 

Fig.  4.  Horizontal  synchronizing  pulses  40  and  vertical 
synchronizing  pulses  (not  shown)  are  added  to  the 
RGB  video  signal  by  the  synchronizing  pulse  insertion 
circuit  38. 

5  Fig.  5  illustrates  the  operation  of  the  cathode-ray- 
tube  driving  means  4,  the  horizontal  and  vertical  def- 
lection  coils  5,  the  flyback  transformer  6  and  the 
cathode-ray  tube  7.  The  electron  beam  follows  a  stan- 
dard  scanning  pattern  starting  with  a1-a2-a3,  causing 

10  the  A1  ,  A2,  and  A3  portions  of  the  RGB  video  signal 
to  be  reproduced  side-by-side.  In  this  way  the  three 
monochrome  pictures  9a,  9b,  and  9c  are  built  up,  alig- 
ned  in  the  horizontal  direction  on  the  phosphor  screen 
8.  The  monochrome  picture  9a  reproduces  an  image 

15  of  the  red  signal,  the  monochrome  picture  9b  repro- 
duces  an  image  of  the  green  signal,  and  the  monoc- 
hrome  picture  9c  reproduces  an  image  of  the  blue 
signal,  but  of  course  all  three  pictures  are  black-and- 
white.  The  three  pictures  are  compressed  in  the  hori- 

20  zontal  direction,  having  an  aspect  ratio  of  4:9  instead 
of  the  standard  4:3. 

Referring  again  to  Fig.  1,  the  three  monochrome 
pictures  9a,  9b,  and  9c  are  combined  as  follows. 
White  light  from  the  first  monochrome  picture  9a  is  ref- 

25  lected  from  the  totally  reflecting  mirror  1  1  ,  then  the  red 
component  of  this  light  is  reflected  from  the  red-ref- 
lecting  dichroic  mirror  14  to  the  the  image  enlarging 
means  16,  other  color  components  being  lost.  The 
green  component  of  the  white  light  from  the  second 

30  monochrome  picture  9b  is  transmitted  through  the 
green-transmitting  dichroic  mirror  13  to  the  image 
enlarging  means  16,  other  color  components  being 
lost.  White  light  from  the  third  monochrome  picture  9c 
is  reflected  by  the  totally  reflecting  mirror  12,  then  the 

35  blue  component  of  this  light  is  reflected  by  the  blue- 
reflecting  mirror  15  to  the  image  enlarging  means  16, 
other  color  components  being  lost. 

In  this  way  primary  colors  from  the  three  monoc- 
hrome  pictures  9a,  9b,  and  9c  are  superimposed  to 

40  create  a  color  picture  with  a  4:9  aspect  ratio.  The 
image  enlarging  means  16  enlarges  this  color  picture 
by  a  factor  of  three  in  the  horizontal  direction,  creating 
a  color  picture  with  the  standard  4:3  aspect  ratio  which 
is  viewed  through  the  eyepiece  lens  19. 

45  The  display  apparatus  in  Fig.  1  can  be  small  in 
size  because  it  has  only  a  single  cathode-ray  tube  7. 
Use  of  a  single  tube  with  a  single  deflection  system 
also  reduces  registration  error,  as  compared  with 
apparatus  employing  three  cathode-ray  tubes.  The 

so  invented  apparatus  is  accordingly  easy  to  adjust  in 
the  manufacturing  process  and  highly  reliable  over  its 
service  life. 

The  resolution  of  the  invented  display  apparatus 
is  good  because  the  cathode-ray  tube  7  is  of  the 

55  monochrome  type,  not  employing  a  shadow  mask.  In 
particular,  the  resolution  of  the  invented  apparatus  is 
much  higher  than  that  of  present  liquid-crystal  dis- 
plays.  Cost  is  low  because  monochrome  cathode-ray 
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tubes  are  less  expensive  to  manufacture  than  color 
cathode-ray  tubes,  and  much  less  expensive  than  liq- 
uid-crystal  displays. 

The  scope  of  the  invention  allows  modifications  of 
the  display  apparatus  described  above  in  regard  to 
the  aspect  ratio  of  the  monochrome  pictures  9a,  9b, 
9c,  their  disposition  on  the  phosphor  screen  8,  the 
composition  of  the  phosphor  screen  8,  and  the  struc- 
ture  of  the  optical  superimposing  means  16.  Several 
representative  modifications  will  be  detailed  next. 

Referring  to  Fig.  6,  the  phosphor  screen  may 
comprise  three  distinct  portions:  a  portion  20a  coated 
with  a  redemitting  phosphor,  a  portion  20b  coated  with 
a  green-emitting  phosphor,  and  a  portion  20c  coated 
with  a  blue-emitting  phosphor.  The  red  signal  is  dis- 
played  on  the  red-emitting  portion  20a,  the  green  sig- 
nal  on  the  green-emitting  portion  20b,  and  the  blue 
signal  on  the  blue-emitting  portion  20c,  forming  three 
monochrome  pictures  9a,  9b,  and  9c  of  different  prim- 
ary  colors.  Since  only  green  light  is  emitted  from  the 
portion  20b,  it  is  not  necessary  to  remove  other  color 
components;  thus  the  green-transmitting  dichroic  mir- 
ror  13  can  be  omitted,  reducing  the  size  of  the  optical 
superimposing  means  10. 

Referring  to  Fig.  7,  the  monochrome  pictures  9a, 
9b,  and  9c  may  be  aligned  in  the  vertical  direction, 
each  having  a  4:1  aspect  ratio.  In  this  case  the  optical 
enlarging  means  16  enlarges  the  combined  color  pic- 
ture  in  the  vertical  direction  to  achieve  a  4:3  aspect 
ratio.  Due  to  the  short  persistence  time  of  phosphor 
materials,  a  scanning  pattern  such  as  b1-b2-b3-b4- 
b5-b6-b7  is  necessary,  a  single  horizontal  scan  being 
performed  successively  in  each  of  the  three  monoc- 
hrome  pictures  9a,  9b,  and  9c.  This  scheme  requires 
somewhat  more  complex  cathode-ray-tube  driving 
means  4  than  the  scheme  illustrated  in  Fig.  5,  but  has 
the  advantage  of  improved  horizontal  resolution. 

Referring  to  Fig.  8,  three  monochrome  pictures 
9a,  9b,  and  9c  with  4:3  aspect  ratios  can  be  displayed 
in  vertical  alignment  on  the  phosphor  screen  8,  using 
a  scanning  pattern  such  as  c1-c2-c3-c4-c5-c6-c7.  In 
this  case  the  aspect  ratio  is  already  correct,  so  no 
enlargement  is  required;  the  entire  optical  enlarging 
means  16  in  Fig.  1  or  Fig.  6  can  be  omitted. 

Referring  to  Fig.  9,  three  monochrome  pictures 
9a,  9b,  and  9c  with  4:3  aspect  ratios  can  be  displayed 
in  horizontal  alignment  on  the  phosphor  screen  8. 
This  arrangement  is  particularly  advantageous:  no 
optical  enlarging  means  is  required,  and  a  standard 
scanning  pattern  such  as  d1-d2-d3  can  be  employed. 
The  cathode-ray  tube  7  and  its  driving  means  4  can 
therefore  be  identical  to  apparatus  used  in  previous 
monochrome  viewfinders.  A  color  viewfinder  can  be 
realized  at  the  slight  additional  cost  of  by  adding  sig- 
nal  processing  and  time-axis  compression  functions. 

Referring  to  Fig.  10,  the  optical  superimposing 
system  1  0  of  Fig.  6  can  be  augmented  by  placing  opti- 
cally  transmitting  materials  having  appropriate  indi- 

ces  of  refraction  in  one  or  more  of  the  light  paths  from 
the  red-,  green-,  and  blue-emitting  portions  20a,  20b, 
and  20c  of  the  phosphor  screen  to  the  optical  enlarg- 
ing  means  16.  The  purpose  of  these  optically  trans- 

5  mitting  materials  is  to  equalize  the  optical  length  of  the 
three  paths,  so  that  the  red,  green,  and  blue  images 
will  be  enlarged  and  focused  in  the  same  way  by  the 
optical  enlarging  means  16  and  the  eyepiece  lens  19. 

For  example,  optical  transmitting  materials  30 
10  and  31  having  a  comparatively  a  low  index  of  refrac- 

tion  can  be  placed  in  the  paths  from  the  red-  and  blue- 
emitting  portions  20a  and  20c,  as  shown  in  Fig.  10. 
This  arrangement,  with  the  green-emitting  portion  20b 
located  in  the  center  and  no  extra  optically  transmit- 

15  ting  material  disposed  in  its  light  path,  is  preferred 
because  it  minimizes  distortion  of  the  green  compo- 
nent  of  the  picture,  which  has  the  greatest  effect  on 
perceived  resolution. 

Although  the  light  paths  are  drawn  longer  in  Fig. 
20  10  than  in  Fig.  6,  these  drawings  are  schematic  in  nat- 

ure.  Equalizing  the  optical  lengths  of  the  three  paths 
actually  enables  these  paths  to  be  shortened,  reduc- 
ing  the  overall  size  of  the  apparatus. 

Optically  transmitting  materials  can  be  added  to 
25  the  display  apparatus  shown  in  Fig.  1  for  the  same 

purpose,  and  further  modifications  which  will  be  appa- 
rent  to  those  skilled  in  the  art  can  be  made  without 
departing  from  the  spirit  and  scope  of  the  invention  as 
set  forth  below. 

30 

Claims 

1  .  A  color  display  apparatus,  comprising: 
35  signal-processing  means  for  extracting 

red,  green,  and  blue  signals  from  a  composite 
video  signal; 

time-axis  compression  means,  coupled  to 
the  signal-processing  means,  for  compressing 

40  and  combining  said  red,  green,  and  blue  signals 
and  adding  synchronizing  pulses  to  create  a 
single  RGB  video  signal  in  which  said  red,  green, 
and  blue  signals  appear  successively  in  each 
horizontal  scan  period; 

45  a  cathode-ray  tube  coupled  to  receive  said 
RGB  video  signal  and  display  said  red,  green, 
and  blue  signals  in  separate  areas  as  a  first 
monochrome  picture,  a  second  monochrome  pic- 
ture,  and  a  third  monochrome  picture,  respect- 

50  ively;  and 
optical  superimposing  means  for  combin- 

ing  red  light  from  said  first  monochrome  picture, 
green  light  from  said  second  monochrome  pic- 
ture,  and  blue  light  from  said  third  monochrome 

55  picture  into  a  single  color  picture. 

2.  The  aparatus  of  claim  1  ,  wherein  said  first  mono- 
chrome  picture,  said  second  monochrome  pic- 

4 
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ture,  and  said  third  monochrome  picture  have  a 
standard  aspect  ratio. 

3.  The  apparatus  of  claim  1  ,  wherein  said  first  mono- 
chrome  picture,  said  second  monochrome  pic- 
ture,  and  said  third  monochrome  picture  have  a 
non-standard  aspect  ratio,  further  comprising 
image  enlarging  means  for  enlarging  said  color 
picture  to  a  standard  aspect  ratio. 

4.  The  apparatus  of  claim  3,  wherein  said  image 
enlarging  means  enlarges  said  color  picture  in 
one  direction  only. 

5.  The  apparatus  of  claim  4,  wherein  said  image 
enlarging  means  comprises  cylindrical  lenses. 

6.  The  apparatus  of  any  one  of  the  preceding 
claims,  wherein  said  second  monochrome  picture 
is  disposed  between  said  first  monochrome  pic- 
ture  and  said  third  monochrome  picture. 

7.  The  apparatus  of  any  one  of  the  preceding 
claims,  wherein  said  first  monochrome  picture, 
said  second  monochrome  picture,  and  said  third 
monochrome  picture  are  aligned  horizontally. 

8.  The  apparatus  of  claim  7,  wherein  said  cathode- 
ray  tube  performs  standard  scanning. 

9.  The  apparatus  of  any  one  of  the  preceding 
claims,  wherein  said  first  monochrome  picture, 
said  second  monochrome  picture,  and  said  third 
monochrome  picture  are  aligned  vertically. 

10.  The  apparatus  of  claim  9,  wherein  a  single  hori- 
zontal  scan  is  performed  successively  in  said  first 
monochrome  picture,  said  second  monochrome 
picture,  and  said  third  monochrome  picture. 

11.  The  apparatus  of  any  one  of  the  preceding  claims 
wherein  said  optical  superimposing  means  com- 
prises  totally  reflecting  mirrors  and  dichroic  mir- 
rors. 

12.  The  apparatus  of  any  one  of  the  preceding 
claims,  wherein  said  cathode-ray  tube  has  a 
white  phosphor  screen. 

13.  The  apparatus  of  claim  12,  wherein  said  optical 
superimposing  means  comprises: 

a  green-transmitting  dichroic  mirror  for 
transmitting  green  light  from  said  second  monoc- 
hrome  picture; 

a  first  totally  reflecting  mirror  for  reflecting 
light  from  said  first  monochrome  picture; 

a  red-reflecting  dichroic  mirror  for  combin- 
ing  red  light  reflected  from  said  first  totally  reflect- 

ing  mirror  with  light  transmitted  by  said  green- 
transmitting  mirror; 

a  second  totally  reflecting  mirror  for  reflect- 
ing  light  from  said  third  monochrome  picture;  and 

5  a  blue-reflecting  dichroic  mirror  for  com- 
bining  blue  light  reflected  from  said  second  totally 
reflecting  mirror  with  light  transmitted  by  said 
green-transmitting  mirror. 

10  14.  The  apparatus  of  any  one  of  claims  1  to  11,  whe- 
rein  said  cathode-ray  tube  has  a  phosphor  screen 
with  a  red-emitting  portion  upon  which  said  first 
monochrome  picture  is  displayed,  a  green-emit- 
ting  portion  upon  which  said  second  monochrome 

15  picture  is  displayed,  and  a  blue-emitting  portion 
upon  which  said  third  monochrome  picture  is  dis- 
played. 

15.  The  apparatus  of  claim  14,  wherein  said  optical 
20  superimposing  means  comprises: 

a  first  totally  reflecting  mirror  for  reflecting 
light  from  said  first  monochrome  picture; 

a  red-reflecting  dichroic  mirror  for  combin- 
ing  light  reflected  from  said  first  totally  reflecting 

25  mirror  with  light  from  said  second  monochrome 
picture; 

a  second  totally  reflecting  mirror  for  reflect- 
ing  light  from  said  third  monochrome  picture;  and 

a  blue-reflecting  dichroic  mirror  for  com- 
30  bining  light  reflected  from  said  second  totally  ref- 

lecting  mirror  with  light  from  said  second 
monochrome  picture. 

16.  The  apparatus  of  any  one  of  the  preceding 
35  claims,  further  comprising  optically  transmitting 

materials  having  certain  indices  of  refraction,  for 
equalizing  optical  lengths  of  light  paths  from  said 
first  monochrome  picture,  said  second  monoc- 
hrome  picture,  and  said  third  monochrome  pic- 

40  ture. 

17.  The  apparatus  of  claim  16,  wherein  said  optically 
transmitting  materials  are  disposed  in  light  paths 
from  said  first  monochrome  picture  and  said  third 

45  monochrome  picture. 

18.  The  apparatus  of  any  one  of  the  preceding 
claims,  wherein  said  time-axis  compression 
means  comprises: 

so  three  analog-to-digital  converter  means 
for  digitizing  said  red,  green,  and  blue  signals; 

memory  means  for  storing  data  output  sim- 
ultaneously  from  said  three  analog-to-digital  con- 
verter  means  at  a  first  rate; 

55  digital-to-analog  converter  means  for 
reading  data  from  said  memory  means  at  a  sec- 
ond  rate  equal  to  three  times  said  first  rate  and 
converting  said  data  to  an  analog  signal;  and 

5 
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synchronizing  pulse  insertion  means,  for 
adding  synchronizing  pulses  to  said  analog  signal 
to  create  said  RGB  video  signal. 

19.  The  apparatus  of  any  one  of  the  preceding  5 
claims,  also  comprising  an  eyepiece  lens  for 
viewing  said  color  picture. 

20.  A  method  of  displaying  a  color  picture,  comprising 
steps  of:  10 

extracting  red,  green,  and  blue  signals 
from  a  composite  video  signal; 

compressing  said  red,  green,  and  blue  sig- 
nals  on  a  time  axis; 

combining  said  red,  green,  and  blue  sig-  15 
nals  into  a  single  RGB  video  signal; 

adding  synchronizing  pulses  to  said  RGB 
video  signal; 

displaying  said  red,  green,  and  blue  sig- 
nals  in  said  RGB  video  signal  as  three  separate  20 
monochrome  pictures  on  a  cathode-ray  tube;  and 

combining  red,  green,  and  blue  light  from 
said  monochrome  pictures  to  produce  a  single 
color  picture; 

25 
21.  The  method  of  claim  20,  also  comprising  a  step 

of  enlarging  said  color  picture  to  a  standard 
aspect  ratio. 

22.  The  method  of  claim  20  or  21  ,  also  comprising  a  30 
step  of  equalizing  optical  path  lengths  of  said  red, 
green,  and  blue  light. 
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