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Description 

Technical  Field 

This  invention  relates  in  general  to  video  signal  5 
apparatus  and  in  particular,  to  a  color  video 
printer  for  producing  a  color  photographic  copy 
from  a  color  video  signal. 

10 
Background  Art 

It  is  often  desirable  to  make  a  color  photographic 
print  of  an  image  displayed  on  a  color  video  moni- 
tor.  One  technique  is  to  use  a  still  camera  to  take  15 
a  photograph  directly  of  the  screen  of  the  video 
monitor.  However,  this  technique  can  produce  a 
poor  quality  copy  due  to  the  difficulty  in  synchro- 
nizing  the  shutter  speed  of  the  still  camera  with 
the  frame  rate  of  the  video  signal.  Moreover,  it  is  20 
difficult  to  position  the  still  camera  relative  to  the 
monitor  screen  in  order  to  make  the  photographic 
image  coincide  with  the  monitor  image.  Another 
technique  which  has  been  proposed  (see,  e.g., 
U.S.  Patents  4  438  453  and  4  473  849)  is  to  25 
divide  the  .color  video  signal  into  red,  blue  and 
green  component  video  signals  and  to  sequen- 
tially  display  images  of  the  respective  component 
signals  on  a  monochrome  monitor.  The  screen  of 
the  monitor  is  photographed  through  stationary  30 
color  filters  corresponding  to  the  color  component 
signals  applied  to  the  monitor.  The  exposure  time 
in  this  technique  is  long  since  color  film  is  ex- 
posed  to  several  frames  of  each  color  component 
signal.  This  technique  is  time  consuming  and  is  35 
not  readily  applicable  to  the  copying  of  a  moving 
video  scene. 

Several  sophisticated  techniques  have  been 
disclosed  (see,  e.g.,  U.S.  Patents  4  373  156;  4 
339  769;  and  4  468  693)  in  which  a  frame  store  is  40 
utilized  to  capture  a  frame  of  a  color  video  signal. 
A  color  print  is  made  by  sequentially  exposing 
color  photographic  material  to  timed  exposures  of 
sequential  color  images  of  the  captured  frame. 
These  systems  are  disadvantageous  in  their  size,  45 
structural  and  circuit  complexity  and  high  cost. 
Other  proposed  printing  techniques  have  also 
proved  unsatisfactory.  Thus,  techniques  requiring 
chemical  processing  of  exposed  photographic 
material  (e.g.  U.S.  Patent  3  006  260)  or  thermal  50 
transfer  of  print  material  from  transfer  paper  to 
copy  paper  (e.g.,  U.S.  Patent  4  496  955), 
necessitate  replenishment  of  toxic  chemicals  or 
handling  of  messy  transfer  materials.  Further- 
more,  techniques  which  require  special  purpose  55 
printing  tubes  (e.g.,  U.S.  Patents  4  231  061  and  2 
995  619)  are  costly  and  complex. 

A  relevant  technique  is  disclosed  in  United 
States  Patent  2  878  309  relating  to  the  field  se- 
quential  color  broadcast  system  which  was  briefly  60 
authorized  as  the  United  States  Color  Broadcast 
Standard  during  the  early  1950's.  In  the  disclosed 
system,  a  color  television  signal  comprising  a  se- 
quence  of  red  (R),  green  (G),  and  blue  (B)  field 
video  signals  is  applied  to  a  monochrome  televi-  65 

sion  tube  which  is  reviewed  through  a  rotating 
RGB  filter  wheel  as  a  color  image.  A  frame  of 
color  motion  picture  film  is  exposed  to  a  se- 
quence  of  six  fields  to  produce  a  full  resolution 
motion  picture  image  of  the  video  signal.  It  would 
be  difficult,  however,  to  use  such  a  system  in 
making  a  color  copy  of  a  present  day  standard 
composite  color  video  signal  since  no  means  is 
disclosed  for  selecting  a  single  component  color 
video  signal  from  three  concurrent  color  compo- 
nent  video  signals.  Moreover,  the  motion  picture 
film  had  to  be  subsequently  processed  after  all  of 
the  frames  have  been  exposed  so  that  a  frame 
was  not  available  for  immediate  viewing. 

Thus,  there  exists  a  need  for  a  simple,  econ- 
omical  and  easy  to  use  color  video  printer  for 
producing  a  color  photographic  copy  of  a  color 
video  signal. 

Disclosure  of  the  Invention 

Whit  the  present  invention,  which  is  set  out  in  the 
claims,  there  is  provided  a  compact,  economical 
and  easy  to  use  color  video  printer  which  in- 
cludes  a  monochrome  display  device  (such  as  a 
monochrome  cathode  ray  tube  (CRT)),  an  expo- 
sure  station  located  along  an  optical  path  from 
the  imaging  device  and  a  color  filter  wheel  having 
first,  second  and  third  primary  color  filters  se- 
quentially  movable  into  the  optical  path  in  syn- 
chronism  with  the  field  frequency  of  the  color 
video  signal.  The  use  of  a  monochrome  CRT  and 
color  filter  obviates  the  need  for  costly  color 
CRTs  and  costly  and  complex  special  purpose 
printing  devices. 

The  disadvantages  of  using  processing 
chemicals  and  heat  transfer  materials  is  obviated 
through  the  exposure  of  self-processing  photo- 
graphic  elements  at  the  exposure  station. 

A  full  resolution  color  copy  of  a  color  video 
signal  is  provided  in  a  short  exposure  time  by 
exposing  a  photographic  element  to  a  sequence 
of  six  color  field  images  constituting  a  full  frame  of 
a  color  video  signal  having  odd  and  even  fields  of 
each  of  the  three  primary  colors.  The  short  expo- 
sure  time  permits  the  copying  of  relatively  static 
moving  video  scenes  with  surprisingly  good 
image  quality. 

Brief  Description  of  the  Drawings 

In  the  detailed  description  of  the  invention 
presented  below,  reference  is  made  to  the  ac- 
companying  drawings  in  which  like  elements  are 
numbered  with  like  numbers. 

-  Figure  1  is  a  perspective  view  of  a  color  video 
printer  according  to  the  present  invention; 

-  Figure  2  is  a  partially  schematic,  partially  dia- 
grammatic  view  of  the  printer  of  Fig.  1  ; 

-  Figure  3  is  a  block  diagram  showing  in  greater 
detail  the  video  signal  circuit  shown  in  Figure 
2; 
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Figures  4A,  4B  and  4C  are  respective  video 
signal  diagrams  illustrating  the  operation  of 
the  printer  shown  in  the  Figures; 
Figure  5  is  a  fbw  chart  of  the  operating  se- 
quence  of  the  microprocessor  control  of  the  5 
printer  shown  in  the  Figures;  and 
Figure  6A  and  6B  are  frontal  views  respecti- 
vely  of  the  exposure  and  viewer  filter  wheels 
shown  in  Figure  2. 

10 

fields  per  second,  or  a  frame  frequency  of  thirty 
frames  per  second.  The  color  video  signal  may 
be  provided  by  a  transmission  source,  such  as 
broadcast,  cable  or  satellite  transmission;  by  a 
recording  device  such  as  a  video  cassette  re- 
corder/player,  a  magnetic  disc  player  or  an  optical 
disc  player;  or  by  a  program  source  such  as  a 
video  camera. 

As  will  be  explained  in  greater  detail  with  re- 
spect  to  Figure  3,  video  signal  circuit  31  pro- 
cesses  either  a  composite  color  video  signal  or 
an  RGB  component  color  video  signal  to  provide 
a  repetitive  sequence  of  RGB  primary  color  com- 
ponent  video  signals  to  a  monochrome  electronic 
display  device  such  as  a  monochrome  cathode 
ray  tube  (CRT)  32.  The  applied  video  signal  is 
converted  to  a  monochrome  optical  image  which 
is  displayed  on  the  screen  33  of  CRT  32.  An 
exposure  station  36  is  located  along  a  first  (expo- 
sure)  optical  path  34  from  CRT  32.  Positioned  at 
station  36  is  a  pack  37  of  unexposed  self-pro- 
cessing  photographic  elements  38. 

A  first  (exposure)  color  filter  wheel  39  has 
(see  Fig.  6A)  a  red  filter  40,  a  green  filter  41  ,  and 
a  blue  filter  42.  Filter  wheel  39  is  mounted  for 
rotation  on  shaft  43  and  is  driven  by  a  motor  44  to 
sequentially  move  filters  40,  41  and  42  into  opti- 
cal  path  34  in  synchronism  with  the  field  fre- 
quency  of  the  color  video  signal.  Monochrome 
images  displayed  on  screen  33  of  CRT  32  are 
filtered  by  filters  40,  41  and  42  to  produce  color 
images  projected  to  station  36  by  projection  lens 
35. 

Printer  10  also  has  a  viewing  station  45  at 
which  an  operator  may  view  an  image  prior  to 
making  a  print.  Viewing  station  45  includes  a  sec- 
ond  (viewer)  filter  wheel  46  mounted  on  shaft  47 
and  driven  by  motor  48.  Filter  wheel  46  is  similar 
in  construction  to  filter  wheel  39  and  includes  re- 
spective  red,  green  and  blue  filters  49,  50  and  51 
(see  Fig.  6B)  which  are  sequentially  movable  into 
a  second  (viewer)  optical  path  52  from  CRT  32  to 
viewer  24.  A  mirror  assembly  53,  which  includes 
mirrors  54  and  55,  is  movable  between  a  position 
(as  shown  in  solid  lines  in  Figure  2)  which  is  out 
of  the  exposure  optical  path  34  and  a  position  (as 
shown  in  dashed  lines  in  Figure  2)  intercepting 
optical  path  34  and  establishing  viewer  optical 
path  52.  As  noted  above,  cover  22  is  movable 
between  a  closed  position  (as  shown  in  solid 
lines  in  Figure  2)  in  which  the  viewer  24  is 
covered,  and  an  open  position  (as  shown  in 
dashed  lines  in  Figure  2),  in  which  the  viewer  24 
is  uncovered  so  that  an  image  displayed  on  CRT 
32  may  be  viewed  by  an  operator.  When  cover  22 
is  opened,  mirror  assembly  53  is  moved  by  coup- 
ling  56  into  optical  path  34.  When  cover  22  is 
closed,  lip  22a  of  cover  22  contacts  finger  56a  of 
coupling  56  to  move  mirror  assembly  53  out  of 
optical  path  34  to  permit  printing  of  the  image 
produced  by  CRT  32. 

Printer  10  includes  a  shutter  58  movable  into 
and  out  of  optical  path  34  by  means  of  solenoid 
60.  A  print  eject  assembly  includes  a  pusher  arm 
62  actuated  by  a  solenoid  64  and  a  pair  of  pro- 

Best  Mode  for  Carrying  out  the  Invention 

In  the  following  description  of  a  preferred  embodi-  15 
ment  of  the  color  video  printer  of  the  present  in- 
vention,  the  printer  will  be  described  with  respect 
to  the  processing  of  an  NTSC  color  video  signal 
which  is  the  standard  broadcast  signal  in  the 
United  States,  Canada,  Japan  and  other  coun-  20 
tries.  It  will  be  understood  that  the  printer  of  the 
present  invention  may  also  be  used  with  other 
broadcast  standards  such  as  the  PAL  and 
SECAM  systems  used  in  Europe  and  other  parts 
of  the  world.  In  the  NTSC  system,  a  single  color  25 
image  is  represented  by  a  color  video  signal  con- 
stituting  a  frame  of  two  interlaced  odd  and  even 
fields.  Each  color  field  signal  includes  luminance 
and  chrominace  components  which  encode  three 
concurrent  primary  color  component  signals  (red,  30 
green  and  blue).  The  color  video  signal  is  broad- 
cast  at  30  frames  or  60  fields  per  second. 

Referring  now  to  the  figures,  there  is  shown  a 
preferred  embodiment  of  the  color  video  printer 
according  to  the  present  invention.  In  Fig.  1,  35 
printer  10  includes  a  housing  11  having  a  front 
panel  12,  a  top  panel  13,  and  a  side  panel  14  with 
a  door  30  for  inserting  packs  of  self-processing 
photographic  elements  into  printer  10.  Not  shown 
are  another  side  panel,  a  bottom  panel  and  a  rear  40 
panel.  Front  panel  12  includes  a  print  ejection  slot 
15,  a  "POWER"  switch  16,  a  "PRINT"  switch  17, 
a  "READY"  light  18,  an  "NTSC/RGB"  switch  19, 
an  "EXPOSURE  NUMBER"  dial  20  and  a  latch 
21.  A  cover  22  with  lip  22a  is  mounted  on  panel  45 
12  and  is  movable  between  an  open  posit  ran  (as 
shown  in  Fig.  1)  and  a  closed  position.  When 
cover  22  is  in  the  open  position,  a  recessed  panel 
23  is  accessible  to  an  operator  for  viewing  and 
adjusting  an  image.  Panel  23  includes  an  image  50 
viewer  24  and  adjustable  controls  25,  26,  27,  28 
and  29  (to  be  explained  later). 

Referring  now  to  Fig.  2,  there  is  shown  a  par- 
tially  schematic,  partially  diagrammatic  view  of 
important  components  of  printer  10.  As  shown,  55 
printer  10  includes  a  video  signal  circuit  31  which 
receives  (by  actuation  of  switch  19  on  panel  12  in 
Fig.  1)  either  a  composite  color  video  signal  hav- 
ing  luminance  and  chrominance  component  video 
signals  or  an  RGB  component  color  video  signal  60 
having  three  concurrent  primary  color  signals 
constituting  red  (R),  green  (G),  and  blue  (B)  com- 
ponent  video  signals.  The  composite  color  video 
signal  is  illustratively  described  as  being  in  the 
NTSC  format  which  has  a  field  frequency  of  sixty  65 
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cessing  and  eject  rollers  66  and  68  rotatably  actu- 
ated  by  motor  70. 

Printer  10  also  includes  a  detector  73  for  de- 
tecting  when  assembly  53  is  out  of  path  34  (which 
indicates  cover  22  is  closed).  Operation  of  printer 
10  is  controlled  by  microprocessor  control  74 
which  includes  a  microprocessor  (such  as  the 
INTEL  8051),  programming  of  which  is  well 
known  to  those  skilled  in  the  art. 

Video  signal  circuit  31  is  shown  in  greater  de- 
tail  in  Fig.  3.  A  composite  color  video  signal  re- 
ceived  by  video  signal  circuit  31  is  applied  to  lu- 
minance  (Y)  processing  circuit  (Y  PROC.)  80  and 
chrominance  (C)  processing  circuit  (C  PROC.)  82. 
Circuits  80  and  82  respectively  separate  the  Y  and 
C  component  signals  from  the  composite  video 
signal.  The  luminance  and  chrominance  signals 
are  applied  to  RGB  decode  and  processing  circuit 
(RGB  PROC.)  84  which  decodes  concurrent  red 
(R),  green  (G)  and  blue  (B)  color  component  sig- 
nals  from  the  luminance  and  chrominance  compo- 
nent  signals.  Circuit  84  also  processes  the  R  G  B 
signals  and  applies  them  to  gate  86.  As  will  be 
described  later,  gate  86  is  controlled  by  micropro- 
cessor  control  74  to  select  one  of  the  three  concur- 
rent  R,  G  or  B  component  signals  applied  to  it.  The 
selected  color  component  signal  is  then  supplied 
to  a  black  and  white  processing  circuit  88  before 
application  to  CRT  32. 

The  operator  controls  on  sub-panel  23  include 
"COLOR"  control  25  and  "HUE"  control  26  which 
respectively  control  the  color  saturation  and  hue 
of  the  chrominance  signal  processed  by  circuit 
82;  a  "DETAIL"  control  27  which  controls  the  de- 
tail  of  the  luminance  signal  processed  by  circuit 
80  and  respective  "BLACK"  and  "WHITE"  con- 
trols  28  and  29  which  control  the  black  and  white 
levels  of  the  signal  processed  by  circuit  88  before 
being  applied  to  the  CRT  32. 

With  reference  to  the  flow  chart  of  Figure  5, 
control  of  the  operation  of  the  printer  10  by 
means  of  microprocessor  control  74  will  now  be 
described.  Actuation  of  switch  16  (Fig.  1)  on  front 
panel  12  turns  printer  10  on  (box  90).  Control  74 
turns  on  filter  wheel  motors  44  and  48  to  rotate 
filter  wheels  39  and  46,  respectively.  The  rota- 
tional  speed  of  wheels  39  and  46  is  synchronized 
(box  92)  with  the  field  frequency  of  the  color  video 
signal  processed  by  printer  10.  Since  the  illustra- 
tive  NTSC  field  frequency  is  sixty  fields  per  sec- 
ond  (fps)  and  filter  wheels  39  and  46  have  three 
color  filters,  each  of  wheels  39  and  46  are  rotated 
at  twenty  (60  fps  3  filters)  revolutions  per  second. 
The  rotational  speed  of  wheels  39  and  46  are 
respectively  sensed  by  detectors  94  and  96  (Fig. 
2)  detecting  identifying  marks  98  and  100  respec- 
tively  on  wheels  39  and  46.  As  will  be  described 
later,  marks  98  and  100  also  indicate  the  position- 
ing  of  the  red  filters  40  and  49  in  optical  paths  34 
and  52. 

Control  74  also  applies  power  to  CRT  32  (box 
102)  to  warm  it  up.  After  the  CRT  32  is  warmed 
up,  a  "READY"  light  18  on  panel  12  (Fig.  1)  is 
turned  on  (box  104)  indicating  to  the  operator  that 
printer  10  is  ready  to  make  a  photographic  copy 

of  a  color  video  signal. 
If  a  copy  of  a  video  signal  is  to  be  made  with- 

out  any  adjustments  to  the  image  characteristics 
thereof  (such  as  color,  hue,  detail,  black  and 

5  white  levels),  the  operator  actuates  "PRINT" 
switch  17  on  control  panel  12.  Microprocessor 
control  74  determines  whether  the  shutter  58  is 
closed  (box  106),  whether  the  rotational  speed  of 
exposure  filter  wheel  39  is  correct  (diamond  108), 

10  whether  viewer  cover  22  is  closed  (diamond  1  1  0) 
and  whether  "PRINT"  switch  17  has  been  actu- 
ated  (diamond  112).  If  "YES",  then  actuation  of 
switch  17  effects  initiation  of  the  "print"  operation. 
If  the  viewer  cover  22  is  open,  or  if  the  speed  of 

15  filter  wheel  39  is  not  correct  or  if  the  "PRINT" 
switch  17  has  not  been  actuated,  then  the  "print" 
operation  will  be  inhibited. 

Upon  initiation  of  the  "print"  operation,  control 
74  actuates  solenoid  60  to  move  shutter  58  out  of 

20  exposure  optical  path  34  (box  114).  Microproces- 
sor  control  74  then  determines  whether  the  speed 
of  filter  wheel  39  is  correct  (diamond  116).  When 
the  mark  98  on  filter  wheel  39  has  been  detected 
by  detector  94  to  confirm  that  red  fitter  40  (Fig. 

25  6A)  of  filter  wheel  39  intercepts  optical  path  34, 
control  74  turns  CRT  32  on  (box  118)  and  actu- 
ates  gate  86  (Fig.  3)  of  video  signal  circuit  31  to 
select  the  red  component  video  signal  to  be  ap- 
plied  to  CRT  32.  CRT  32  converts  the  video  sig- 

30  nal  to  a  monochrome  optical  image  on  screen  33 
which  is  converted  to  a  red  optical  image  by  red 
filter  40  (Fig.  6A).  The  red  optical  image  is  pro- 
jected  along  path  34  by  lens  35  to  exposure  sta- 
tion  36  to  expose  a  self-processing  photographic 

35  element  38  positioned  at  station  36.  As  filter 
wheel  39  continues  to  rotate  to  move  green  filter 
41  and  blue  filter  42  into  optical  path  34,  control 
74  actuates  gate  86  to  sequentially  select  the 
corresponding  green  and  blue  component  video 

40  signals  to  be  applied  to  CRT  32.  This  sequence  is 
repeated  for  another  sequence  of  red,  green  and 
blue  fields.  Thus,  a  photographic  element  38  is 
exposed  to  six  color  field  images  in  the  sequence 
red,  green,  blue,  red,  green,  blue  field  images 

45  (box  120). 
The  sequence  of  exposure  of  element  38  is 

illustrated  in  Figure  4.  As  shown,  concurrent  red 
(R),  green  (G)  and  blue  (B)  component  video  sig- 
nals  are  applied  by  circuit  84  to  gate  86  for  a 

50  duration  of  three  frames  or  six  fields  of  color 
video  signals.  Each  frame  includes  interlaced  odd 
and  even  fields.  Microprocessor  control  74  is  pro- 
grammed  to  actuate  gate  86  to  select  only  one 
color  component  signal  from  each  field  of  three 

55  concurrent  color  component  signals  for  applica- 
tion  to  CRT  32.  In  Figure  4,  the  selected  color 
component  signal  is  indicated  by  "*".  Thus,  in 
Field  1,  the  "odd"  red  component  video  signal  is 
selected;  in  Field  2,  the  "even"  green  component 

60  video  signal  is  selected,  in  Field  3,  the  "odd"  blue 
component  video  signal  is  selected;  in  Field  4,  the 
"even"  red  component  video  signal  is  selected,  in 
Field  5,  the  "odd"  green  component  video  signal 
is  selected;  and  in  Field  6,  the  "even"  blue  com- 

65  ponent  video  signal  is  selected.  Thus,  self-pro- 
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cessing  photographic  element  38  is  exposed  to  a 
full  resolution  frame  of  a  color  video  image  having  th 
odd  and  even  fields  of  each  of  red,  green  and  re 
blue  primary  colors.  The  exposure  time  of  ele-  in 
merit  10  is  relatively  short-1/10  sec.  Where  the  5  tu 
incoming  color  video  signal  represents  a  relatively  a; 
static  subject  in  a  moving  video  scene,  the  resolu-  is 
tion  of  the  photographic  copy  is  surpisingly  high  d< 
due  to  the  short  exposure  time.  Printer  10  may  th 
thus  be  used  to  make  copies  of  television  images  10  th 
of  relatively  static  moving  scenes. 

Referring  again  to  the  flow  diagram  of  Fig.  5,  se 
after  exposure,  control  74  turns  off  CRT  32  (box  gr 
122)  and  actuates  solenoid  60  to  close  shutter  58  b< 
(box  124).  Photographic  element  38  is  ejected  15  a  
from  exposure  station  36  (box  126)  by  actuation  th 
of  solenoid  64  to  cause  pusher  rod  62  to  move  el 
element  38  out  of  pack  37  into  the  nip  of  rollers  sii 
66  and  68  (dashed  lines  in  Fig.  2)  which  are  ro-  pr 
tated  by  motor  70.  As  element  38  is  moved  20  be 
through  this  nip,  rollers  66,  68  rupture  a  pod  of  gr 
processing  chemicals  made  integral  with  element  pr 
38  and  spread  the  chemicals  uniformly  over  the  th 
exposed  image-forming  area  of  element  38.  Ele-  us 
ment  38  self-processes  to  a  finished  photographic  25  M 
print  outside  of  printer  1  0.  cl 

After  ejection  of  an  exposed  self-processing  th 
photographic  element  from  exposure  station  cr 
through  slot  15  in  panel  12  (Fig.  1),  printer  10  is  w 
ready  to  make  another  copy.  After  determining  30  bl 
whether  the  "PRINT"  switch  17  is  off  (diamond  wi 
128),  microprocessor  control  74  turns  on  m 
"READY"  light  18  (box  130).  Spring  132  of  pack  a  
37  urges  an  unexposed  photographic  element  38  vi< 
into  exposure  station  36.  The  routine  is  then  re-  35 
turned  to  box  106  (Fig.  5). 

If  the  operator  desires  to  make  adjustments  to  C 
the  characteristics  of  the  color  image  to  be  co- 
pied,  he/she  opens  cover  22  to  gain  access  to  1. 
viewer  24  and  image  controls  25  -  29  (Fig.  1).  40  cc 
Optical  assembly  53  is  moved  into  optical  path  34  in 
by  coupling  56  to  establish  viewing  optical  path 
52  to  viewer  24  (Fig.  2).  Microprocessor  control  -  
74  executes  the  sub-routine  which  branches  to 
the  right  (Fig.  5)  of  diamond  110.  After  detecting  45 
red  filter  mark  100  of  the  viewer  filter  wheel  46 
(box  132),  microprocessor  control  74  turns  on 
CRT  32  (box  134)  and  actuates  gate  86  to  gate 
through  to  CRT  32,  repetitive  sequences  of  red, 
green  and  blue  component  video  signals  (box  50 
136).  Since  viewer  filter  wheel  46  is  synchronized 
with  the  field  frequency  of  the  incoming  color 
video  signal,  the  operator  views  the  same  color 
image  that  a  photographic  element  38  will  be  ex- 
posed  to.  By  adjusting  (box  138)  controls  25  -  29  55 
on  panel  12  (Fig.  1)  the  operator  can  change  the 
color,  hue,  detail,  black  and  white  level  charac- 
teristics  of  the  color  video  image  to  be  copied. 

After  the  adjustments  have  been  completed  or 
if  no  adjustments  are  made,  the  operator  closes  60 
cover  22  to  move  optical  assembly  53  out  of  the 
exposure  optical  path  34.  The  routine  of  micro- 
processor  control  74  is  returned  to  box  106  and 
exposure  of  a  photographic  element  may  then  be 
effected.  65 

If  it  is  determined  at  diamond  108  (Fig.  5)  that 
the  rotational  speed  of  filter  wheel  39  is  not  cor- 
rect,  control  74  executes  the  subroutine  branch- 
ing  to  the  left.  After  the  "READY"  light  18  is 
turned  off  (box  140),  microprocessor  control  74 
again  determines  whether  the  speed  of  wheel  39 
is  correct  (diamond  142).  When  the  speed  is 
determined  to  be  correct,  after  a  delay  (box  144), 
the  "READY"  light  18  is  turned  on  (box  146)  and 
the  routine  is  returned  to  box  106. 

It  will  be  appreciated  that  although  a  particular 
sequence  (viz.,  RGB)  of  exposure  of  a  photo- 
graphic  element  to  primary  color  field  images  has 
been  described  above,  other  exposure  sequen- 
ces  (e.g.,  RBG,  GBR,  etc.)  may  be  effected  within 
the  scope  of  the  present  invention  as  long  as  the 
element  is  exposed  to  a  full  frame  of  a  color  video 
signal  constituting  odd  and  even  fields  of  three 
primary  color  component  video  signals.  It  will  also 
be  appreciated  that  primary  colors  other  than  red, 
green  and  blue  may  be  used  in  the  practice  of  the 
present  invention  but  that  red,  green  and  blue  are 
the  predominant  primary  color  component  signals 
used  in  present  day  television  signal  standards. 
Moreover,  color  filter  wheels  39  and  46  may  in- 
clude  more  than  one  set  of  filters,  in  which  case 
the  speed  of  rotation  of  the  wheels  would  be 
changed  accordingly.  For  example,  if  each  of 
wheels  39  and  46  had  two  sets  of  red,  green  and 
blue  filters,  the  speed  of  rotation  of  the  filters 
would  be  ten  revolutions  per  second  so  that  the 
number  of  filters  per  second  moved  into  the  opti- 
cal  paths  still  equaled  the  field  rate  of  the  color 
video  signal. 

Claims 

1.  Color  video  printer  apparatus  for  producing  a 
color  photographic  copy  from  a  color  video  signal 
including: 

monochrome  electronic  display  means  (32) 
for  displaying  an  image  of  a  video  signal; 
an  exposure  station  (36)  located  along  an 
optical  path  (34)  from  said  display  means 
(32); 
video  signal  circuit  means  (31)  for  providing  a 
color  video  signal  constituting  frames  of  inter- 
laced  odd  and  even  fields  repeated  at  broad- 
cast  field  frequency,  wherein  each  field  inclu- 
des  three  concurrent  color  component  video 
signals  respectively  representing  first,  second 
and  third  primary  colors  of  a  color  field  image; 
and 
a  color  filter  (39)  having  filters  (40,  41,  42) 
corresponding  to  said  first,  second  and  third 
primary  colors,  said  primary  color  filters  being 
sequentially  movable  into  said  optical  path 
(34)  in  synchronism  with  said  field  frequency 
of  said  color  video  signal,  characterized  by: 
selectively  actuatable  gate  means  (86),  elec- 
trically  connected  between  said  video  signal 
circuit  means  (31)  and  said  display  means 
(32),  for  applying  to  said  display  means  (32) 
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one  of  the  three  concurrent  color  component 
video  signals  provided  by  said  video  signal 
circuit  means  (31);  and 

-  means  (74)  for  actuating  said  gate  means  in 
response  to  detection  of  said  first  primary  5 
color  filter  (40)  being  moved  into  said  optical 
path  (34),  to  apply  to  said  electronic  display 
means  (32)  a  sequence  of  six  color  compo- 
nent  video  field  signals  constituting  odd  and 
even  fields  respectively  of  each  of  said  first,  10 
second  and  third  primary  colors,  in  the  color 
sequence  of  first  primary  color,  second 
primary  color,  third  primary  color,  first  primary 
color,  second  primary  color,  third  primary 
color,  as  respective  corresponding  color  filters  15 
(40,  41  ,  42)  are  sequentially  moved  into  said 
optical  path  (34),  such  that  said  display 
means  (32)  produces  a  sequence  of  six  mo- 
nochrome  images  which  are  filtered  by  re- 
spective  corresponding  primary  color  filters  20 
(40,  41,  42)  to  expose  a  photosensitive 
element  (38)  positioned  at  said  exposure 
station  (36)  to  a  sequence  of  six  color  field 
images  constituting  a  full  frame  of  a  color 
video  image.  25 

2.  The  apparatus  of  claim  1  wherein  said  color 
filter  includes  a  rotatable  filter  wheel  (39)  having 
first,  second  and  third  primary  color  filters  (40,  41, 
42)  and  means  (44)  for  rotating  said  filter  wheel  30 
(39)  in  synchronism  with  said  field  frequency  of 
said  color  video  signal. 

3.  The  apparatus  of  claim  2  wherein  said  field 
frequency  of  said  color  video  signal  is  sixty  fields  35 
per  second,  wherein  said  rotating  means  (44)  ro- 
tates  said  filter  wheel  (39)  at  twenty  revolutions 
per  second  and  wherein  said  photographic  ele- 
ment  (38)  is  exposed  for  a  duration  of  six  fields  or 
1/10  second.  40 

4.  Color  video  printer  apparatus  of  claim  1  ,  char- 
acterized  in  that  said  monochrome  electronic  dis- 
play  means  consists  of  a  monochrome  cathode 
ray  tube  (CRT)  (32)  and  in  that  said  color  filter  45 
consists  of  a  filter  wheel  (39)  having  first,  second 
and  third  primary  color  filters  (40,  41  ,  42). 

5.  The  apparatus  of  claim  4  wherein  said  video 
signal  means  (31  )  provides  three  concurrent  color  50 
component  video  signals  respectively  repre- 
senting  red,  green  and  blue  primary  colors  of  a 
color  image  and  wherein  said  color  filters  (40,  41, 
42)  of  said  filter  (39)  constitute  red,  green  and 
blue  color  filters.  55 

6.  The  apparatus  of  claim  4  wherein  said  circuit 
means  (31  )  includes  means  (80,  82,  84)  for  pro- 
cessing  a  composite  color  video  field  signal  into 
three  concurrent  component  video  signals  re-  60 
spectively  representing  said  first,  second  and 
third  primacy  colors. 

7.  The  apparatus  of  claim  4  including  10  means 
(44,  74,  94)  for  rotating  said  filter  wheel  (39)  in  65 

synchronism  with  said  color  video  signal  field  fre- 
quency. 

8.  The  apparatus  of  claim  7  wherein  said  circuit 
means  (31  )  provides  a  color  video  signal  having  a 
field  frequency  of  60  fields  per  second,  wherein 
said  filter  wheel  rotating  means  (44)  rotates  said 
filter  wheel  (39)  at  20  revolutions  per  second  and 
wherein  said  photographic  element  (38)  is  ex- 
posed  for  a  duration  of  six  fields  equal  to  1/10  of 
a  second. 

Patentansprilche 

1.  Farbvideoprinter  zur  Herstellung  einer  fotogra- 
fischen  Farbkopie  auf  der  Grundlage  eines  Farb- 
videosignais,  mit 

-  einer  monochromen,  elektronischen  Anzeige- 
vorrichtung  (32)  zum  Anzeigen  eines  Bildes 
eines  Videosignals; 

-  einer  Belichtungsstation  (36),  die  in  einem 
von  der  Anzeigevorrichtung  (32)  ausgehen- 
den  optischen  Strahlengang  (34)  angeordnet 
ist; 

-  einem  Videosignal-Schattkreis  (31),  der  ein 
Farbvideosignal  erzeugt,  das  Vollbilder  aus 
ineinander  verschachtetten  ersten  und 
zweiten  Halbbildern  darsteltt,  die  sich  mit  der 
Fernseh-Vertikalfrequenz  wiederholen  und 
von  denen  jedes  drei  gleichzeitig  auftretende 
Farbauszugsvideosignale  besitzt,  die  jeweils 
erste,  zweite  und  dritte  Primarfarben  eines 
farbigen  Halbbildes  darstellen,  und  mit 

-  einem  Farbfilter  (39)  mit  Fittern  (40,  41,  42), 
die  den  ersten,  zweiten  und  dritten  Primarfar- 
ben  entsprechen  und  synchron  mit  der  Verti- 
kalfrequenz  des  Farbvideosignals  nacheinan- 
der  in  den  optischen  Strahlengang  (34)  be- 
wegbar  sind,  dadurch  gekennzeichnei  daB 

-  ein  wahlweise  betatigbares  Gate  (86)  mit  dem 
Videosignal-Schaltkreis  (31)  und  der  Anzeige- 
vorrichtung  (32)  elektrisch  verbunden  ist  und 
so  eines  der  drei  vom  Videosignal-Schaltkreis 
(31  )  gelieferten  gleichzeitig  auftretenden  Farb- 
auszugsvideosignale  an  die  Anzeigevorrich- 
tung  (32)  anlegt,  und  daB 

-  Mittel  (74)  zur  Betatkjung  des  Gates  vorgese- 
hen  sind,  die  bei  Feststellung  der  Bewegung 
des  ersten  Primarfarbenfilters  (40)  in  den  opti- 
schen  Strahlengang  (34)  an  die  elektronische 
Anzeigevorrichtung  (32)  eine  Folge  von  sechs 
Farbauszugs-Videohalbbildsignalen  anlegen, 
die  jeweils  erste  und  zweite  Halbbilder  der 
ersten,  bzw.  zweiten,  bzw.  dritten  Primarfar- 
ben  in  der  Reihenfolge  erste  Primarfarbe, 
zweite  Primarfarbe,  dritte  Primarfarbe,  erste 
Primarfarbe,  zweite  Primarfarbe,  dritte  Primar- 
farbe  darstellen,  wahrend  die  entsprechenden 
Farbfilter  (40,  41,  42)  nacheinander  so  in  den 
optischen  Strahlengang  (34)  bewegt  werden, 
daB  die  Anzeigevorrichtung  (32)  eine  Folge 
von  sechs  monochromen  BikJern  erzeugt,  die 
von  jeweils  entsprechenden  Primarfarbenfil- 
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tern  (40,  41,  42)  gefiltert  werden  und  ein  in 
der  Belichtungsstation  (36)  angeordnetes 
lichtempfindliches  Element  (38)  mit  einer 
Folge  von  sechs  farbigen  Halbbildern  belich- 
ten,  welche  ein  Vollbild  eines  Farbvideobildes 
darstellen. 

2.  Farbvideoprinter  nach  Anspruch  1,  dadurch 
gekennzeichnet,  daft  das  Farbfilter  ein  drehbares, 
mit  ersten,  zweiten  und  dritten  Primarfarbenfiltern 
(40,  41  ,  42)  versehenes  Filterrad  (39)  sowie  eine 
Einrichtung  (44)  besitzt,  die  das  Filterrad  (39) 
synchron  mit  der  Vertikalfrequenz  des  Farb- 
videosignals  dreht. 

3.  Farbvideoprinter  nach  Anspruch  2,  dadurch 
gekennzeichnet,  daB  die  Vertikaifrequenz  des 
Farbvideosignals  60  Halbbilder  pro  Sekunde  be- 
tragt,  daB  die  Dreheinrichtung  (44)  das  Filterrad 
(39)  mit  20  Umdrehungen  pro  Sekunde  dreht  und 
das  lichtempfindliche  Element  (38)  sechs  Halb- 
bilder  Oder  1/10  s  lang  belichtet  wird. 

4.  Farbvideoprinter  nach  Anspruch  1,  dadurch 
gekennzeichnet,  daB  die  monochrome,  elektroni- 
sche  Anzeigevorrichtung  aus  einer  monochromen 
Kathodenstrahlrohre  (CRT)  (32)  und  das  Farbfil- 
ter  aus  einem  Filterrad  (39)  mit  ersten,  zweiten 
und  dritten  Primarfarbenfiltern  (40,  41,  42)  be- 
steht. 

5.  Farbvideoprinter  nach  Anspruch  4,  dadurch 
gekennzeichnet,  daB  der  Videosignal-Schattkreis 
(31)  drei  gleichzeitig  auftretende  Farbaus- 
zugsvideosignale  erzeugt,  die  jeweils  rote,  grune 
und  blaue  Primarfarben  eines  Farbbildes  dar- 
stellen,  und  daB  die  Farbfilter  (40,  41,  42)  des 
Fitterrads  (39)  rote,  grune  und  blaue  Farbfiiter 
sind. 

6.  Farbvideoprinter  nach  Anspruch  4,  dadurch 
gekennzeichnet,  daB  der  Schaltkreis  (31)  Mittel 
(80,  82,  84)  zur  Umwandlung  eines  Composite- 
Farbvideohalbbildsignals  in  drei  gleichzeitig  auf- 
tretende  Komponenten-Videosignale  besitzt,  die 
jeweils  erste,  zweite  und  dritte  Primarfarben  dar- 
stellen. 

7.  Farbvideoprinter  nach  Anspruch  4,  dadurch 
gekennzeichnet,  daB  Mittel  (44,  74,  94)  vor- 
gesehen  sind,  die  das  Filterrad  (39)  synchron  mit 
der  Vertikalfrequenz  des  Farbvideosignals 
drehen. 

8.  Farbvideoprinter  nach  Anspruch  7,  dadurch 
gekennzeichnet,  daB  der  Schaltkreis  (31)  ein 
Farbvideosignal  mit  einer  Vertikatfrequenz  von  60 
Halbbildern  pro  Sekunde  erzeugt,  daB  die  Dreh- 
einrichtung  (44)  das  Fiiterrad  (39)  mit  20  Umdre- 
hungen  pro  Sekunde  dreht  und  das  lichtempfind- 
liche  Element  (38)  sechs  Halbbilder  oder  1/10  s 
lang  belichtet  wird. 

Revendications 

1.  Imprimante  video  couleur  pour  realiser  une 
copie  photographique  couleur  a  partir  d'un  signal 

5  video  couleur,  comprenant: 

-  un  dispositif  d'affichage  electronique  mono- 
chromatique  (32)  pour  visualiser  I'jmage  d'un 
signal  video  ; 

10  -  un  poste  d'exposition  (36)  dispose  le  long 
d'un  trajet  optique  (34)  partant  dudit  dispositif 
d'affichage  (32)  ; 

-  un  circuit  (31)  pour  produire  un  signal  video 
couleur  constituant  des  sequences  d'images 

15  formees  de  champs  pairs  et  impairs,  imbri- 
ques,  r6petes  selon  une  frequence  demis- 
sion,  signal  dans  lequel  chaque  champ  com- 
prend  trois  signaux  video  simultanes  a  com- 
posantes  couleurs  representant  respective- 

20  ment  la  premiere,  seconde  et  troisieme 
couleur  primaire  d'une  image  couleur  ;  et 

-  un  filtre  couleur  (39)  comprenant  des  filtres 
(40,  41  ,  42)  correspondant  auxdites  premiere, 
seconde  et  troisieme  couleurs  primaires, 

25  lesdits  filtres  des  couleurs  primaires  etant  de- 
placables  sequentiellement  dans  ledit  trajet 
optique  (34)  en  synchronisme  avec  ladite  fre- 
quence  d'emission  dudit  signal  video  couleur, 
caracterisee  par  : 

30  -  une  porte  (86)  pouvant  etre  commanded  se- 
lectivement,  connectee  electriquement  entre 
ledit  circuit  (31)  produisant  un  signal  video 
couleur  et  le  dispositif  d'affichage  (32),  pour 
appliquer  audit  dispositif  d'affichage  (32)  I'un 

35  des  trois  signaux  video  concourants  a  compc- 
santes  couleurs  produhs  par  ledit  circuit  (31  )  ; 
et 

-  des  moyens  (74)  pour  commander  ladite 
porte  en  reponse  a  la  detection  de  I'introduc- 

40  tion  du  filtre  (40)  de  la  premiere  couleur  pri- 
maire  dans  le  trajet  optique  (34)  afin  d'appli- 
quer  audit  dispositif  d'affichage  electronique 
(32)  une  sequence  de  six  signaux  de  champ 
video  a  composantes  couleurs  constituant  les 

45  champs  pairs  et  impairs,  respectivement  de 
chacune  desdites  premiere,  seconde  et  troi- 
sieme  couleurs  primaires,  selon  la  sequence 
couleur  de  la  premiere  couleur  primaire, 
seconde  couleur  primaire,  troisieme  couleur 

50  primaire,  premiere  couleur  primaire,  seconde 
couleur  primaire,  troisieme  couleur  primaire, 
lorsque  les  filtres  couleurs  correspondants 
(40,  41,  42)  sort  deplaces  sequentiellement 
dans  ledit  trajet  optique  (34)  de  telle  sorts  que 

55  le  dispositif  d'affichage  (32)  produise  une  se- 
quence  de  six  images  monochromes  filtrees 
par  les  filtres  de  couleurs  primaires  corre- 
spondants  (40,  41,  42)  afin  d'exposer  un 
element  photosensible  (38)  posKbnne  audit 

60  poste  d'exposition  (36)  a  une  sequence  de  six 
images  de  champ  couleur  constituant  une  se- 
quence  complete  d'une  image  video  couleur. 

2.  Appareil  selon  la  revendtcatbn  1  ,  dans  lequel 
65  ledit  filtre  couleur  comprend  une  roue  formant  un 
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filtre  rotatif  (39)  ayant  des  filtres  d'une  premiere, 
seconds  et  troisieme  couleur  primaire  (40,  41  ,  42) 
et  des  moyens  (44)  pour  faire  tourner  ladite  roue 
(39)  en  synchronisme  avec  ladite  frequence 
d'emission  dud  it  signal  video  couleur.  5 

3.  Appareil  selon  la  revendication  2,  dans  lequel 
ladite  frequence  de  champ  dudit  signal  vidio  cou- 
leur  est  de  60  champs  par  seconde,  et  dans  le- 
quel  lesd'rts  moyens  (44)  font  tourner  la  roue  a  10 
une  Vitesse  de  20  tours  par  seconde  et  dans  le- 
quel  ledit  element  photographique  (38)  est  ex- 
pose  pendant  une  periode  de  six  champs  soit, 
pendant  un  dixieme  de  seconde. 

15 
4.  Imprimante  video  couleur  selon  la  revendica- 
tion  1  ,  caracterise  en  ce  que  ledit  disposrtrf  d'af- 
fichage  electronique  monochromatique  consists 
en  un  tube  a  rayons  cathodiques  (CRT)  (32)  et  en 
ce  que  ledit  filtre  couleur  est  forme  d'une  roue  20 
(39)  ayant  des  filtres  (40,  41,  42)  d'une  premiere, 
seconde  et  troisieme  couleur  primaire. 

5.  Appareil  selon  la  revendication  4,  dans  lequel 
le  circuit  (31)  pour  produire  un  signal  vidio,  four-  25 
nit  des  signaux  video  simultanes  a  composantes 
couleurs  representant  respectivement  les  cou- 
leurs  primaires  rouge,  verte  et  bleue  d'une  image 
couleur  et  dans  lequel  lesdrts  filtres  de  couleur 
(40,  41.  42)  dudit  filtre  (39)  sont  des  filtres  de  30 
couleur  rouge,  verte  et  bleue. 

6.  Appareil  selon  la  revendication  4,  dans  lequel 
ledit  circuit  (31)  comprend  des  moyens  (80,  82, 
84)  pour  trarter  un  signal  de  champ  video  couleur  35 
composite  en  trois  signaux  video  simultanes  a 
composantes  couleurs  representant  respective- 
ment  iesdites  premiere,  seconde  et  troisieme 
couleurs  primaires. 

40 
7.  Appareil  selon  la  revendication  4,  comprenant 
des  moyens  (44,  74,  94)  pour  faire  tourner  ladite 
roue  (39)  en  synchronisme  avec  la  frequence  de 
champ  du  signal  video  couleur. 

•  45 
8.  Appareil  selon  la  revendication  7,  dans  lequel 
ledit  circuit  (31)  fournit  un  signal  video  couleur 
ayant  une  frequence  de  champ  de  60  champs 
par  seconde,  et  dans  lequel  lesdits  moyens  (44) 
pour  entrainer  en  rotation  la  roue,  font  tourner  50 
ladite  roue  (39)  a  la  Vitesse  de  20  tours  par  sec- 
onde  et  dans  lequel  ledit  element  photographique 
(38)  est  expose  pendant  une  periode  de  six 
champs  egale  a  un  dixieme  de  seconde. 

55 

60 

65 
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