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Description 

This  invention  relates  to  a  system  for  record- 
ing/reproducing  a  charge  latent  image,  and  more  par- 
ticularly  to  a  recording/reproducing  system  adapted 
to  apply  photoelectric  transformation  or  conversion  to 
an  optical  image  of  an  object  obtained  through  an  opt- 
ical  lens,  thus  permitting  a  charge  latent  image  thus 
obtained  to  be  recorded  with  a  high  resolution,  and  to 
retransform  pictorial  image  information  which  has 
been  through  signal  conversion  and  recorded  on  a 
medium,  thus  permitting  it  to  be  reproduced  as  a  high 
resolution  charge  latent  image. 

Generally,  a  latent  image  means  (a)  an  input  im- 
age  before  transformation  into  a  visual  image  by  ap- 
plying  an  exposure  energy  or  other  energies  to  a  pho- 
tographic  plate  in  the  field  of  the  photographic  tech- 
nology,  or  means  (b)  an  image  stored  in  the  form  of 
charges  on  a  surface  consisting  of  small  capacitors 
collected  in  the  form  of  mosaic  in  the  field  of  the  elec- 
tric  technology.  This  invention  is  applied  to  an  image 
pickup  apparatus  for  a  still  picture  or  a  moving  picture 
for  electrically  recording  a  latent  image  in  the  case  of 
(b).  This  image  pickup  apparatus  is  constructed  to  ap- 
ply  photoelectric  transformation  to  optical  information 
obtained  by  forming  an  image  of  an  object  through  an 
optical  system,  thus  to  provide  electric  signal  informa- 
tion.  The  feature  of  a  video  signal  thus  obtained  is  that 
recording,  reproducing,  erasing,  editing  and  trimming 
are  easy.  Therefore,  apparatus  for  recording/repro- 
ducing  a  charge  latent  image  are  widely  used  not  only 
in  the  field  of  the  broadcasting  technology  but  also  in 
other  many  technical  fields  such  as  printing,  electron- 
ic  publishing  and  measurement. 

Accordingly,  it  is  desired  to  provide  an  image 
pickup  device  capable  of  recording  an  image  of  an  ob- 
ject  as  a  charge  latent  image  having  fineness  and 
high  resolution,  and/or  reproducing  a  pictorial  image 
from  signal  information  related  to  such  a  recorded  la- 
tent  image. 

Meanwhile,  a  charge  latent  image  on  medium  in- 
cludes  four  recording  modes  (a)  to  (d)  as  will  be  men- 
tioned  later  by  combination  of  the  following  principles 
(i)  and  (ii); 

(i)  a  polarity  of  charges  is  positive  or  negative; 
and 
(ii)  a  light  and  shade  of  an  optical  image  is  directly 
proportional  to  a  charge  amount  (this  case  will  be 
called  as  "a  positive  latent  image")  or  a  light  and 
shade  of  an  optical  image  is  inversely  proportion- 
al  to  a  charge  amount  (this  case  will  be  called  as 
"a  negative  latent  image"). 
The  four  recording  modes  are  as  follows: 
(a)  A  positive  charge  positive  latent  image  in 
which  other  portions  are  formed  by  positive 
charges; 
(b)  A  negative  charge  positive  latent  image  in 
which  other  portions  are  formed  by  negative 

charges; 
(c)  A  positive  charge  negative  latent  image  in 
which  other  portions  are  formed  by  positive 
charges;  and 

5  (d)  A  negative  charge  positive  latent  image  in 
which  other  portions  are  formed  by  negative 
charges. 
Conventional  recording  systems  for  recording  a 

latent  image  in  the  above-mentioned  modes  are 
10  shown  in  FIGS.  1  to  3.  FIGS.  1  to  3  correspond  to  the 

above  recording  modes  (a)  to  (d),  respectively.  In  re- 
spective  figures,  reference  numeral  1  denotes  an  im- 
age  pickup  object,  reference  numeral  2  a  lens  consti- 
tuting  an  optical  system,  reference  numeral  3  a  re- 

15  cording  head  comprising  a  transparent  electrode  4 
and  a  photoconductive  layer  member  5,  reference  nu- 
meral  6  a  recording  medium  comprising  a  charge  hold 
layer  member  7  and  a  medium  side  electrode  8,  and 
reference  numeral  9  a  power  supply  connected  be- 

20  tween  the  above-mentioned  electrodes  4  and  8.  In 
the  case  of  the  arrangement  shown  in  FIGS.  1  and  1A, 
the  connection  polarities  of  the  power  supply  9  are  op- 
posite  to  each  other.  Furthermore,  the  arrangement 
shown  in  FIGS.  2  and  3  includes  a  corona  charger  10 

25  for  applying  negative  or  positive  charges  to  the 
charge  hold  layer  member  7  wherein  the  charger  10 
includes  a  power  supply  11  for  a  charger  depending 
upon  respective  polarities. 

The  operational  principle  for  recording  an  optical 
30  image  on  the  basis  of  respective  recording  modes 

shown  in  FIGS.  1  to  3  will  now  be  described. 
In  the  recording  system  shown  in  FIG.  1  ,  the  pos- 

itive  electrode  of  the  power  supply  9  is  connected  to 
the  transparent  electrode  4  of  the  recording  head  3 

35  and  the  negative  electrode  of  the  power  supply  9  is 
connected  to  the  electrode  8.  Accordingly,  where  an 
optical  image  of  the  object  1  is  formed  on  the  photo- 
conductive  layer  member  5  of  the  head  3,  an  electric 
resistance  value  of  the  member  5  appears  in  corre- 

40  spondence  with  the  object  1  .  A  very  small  gap  exists 
between  the  photoconductive  layer  member  5  and 
the  charge  hold  layer  member  7.  An  air  discharge  is 
generated  in  this  gap.  Accordingly,  an  image  of  the 
object  1  based  on  the  positive  charge  positive  latent 

45  image  is  formed  on  the  surface  of  the  hold  layer  7. 
In  the  recording  system  of  a  structure  shown  in 

FIG.  1A,  the  connection  polarity  of  the  power  supply 
9  is  opposite  to  that  of  FIG.  1  .  Therefore,  an  image  of 
the  object  1  is  formed  by  the  negative  charge  positive 

so  latent  image. 
In  the  recording  system  of  a  structure  shown  in 

FIG.  2,  corona  charger  10  of  the  negative  polarity 
charges  in  advance  hold  layer  7  of  medium  6  so  that 
it  has  a  negative  polarity.  Since  positive  charges  are 

55  rendered  to  the  surface  of  the  hold  layer  7  in  corre- 
spondence  with  the  shape  of  the  object  1,  portions 
having  weak  negative  charges  appear  as  a  negative 
charge  negative  latent  image  in  correspondence  with 
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the  image  as  shown. 
In  the  recording  system  of  a  structure  shown  in 

FIG.  3,  the  corona  charger  1  0  charges  in  advance  the 
hold  layer  7  so  that  it  has  a  positive  polarity.  Since  a 
portion  corresponding  to  an  image  of  the  object  1 
formed  on  the  photoconductive  layer  5  through  the 
lens  2  is  charged  negative  by  a  negative  air  dis- 
charge,  weak  positive  charge  portions  appear  on  the 
surface  of  the  hold  layer  7  as  a  positive  charge  neg- 
ative  latent  image  in  correspondence  with  the  image 
as  shown. 

An  actual  example  particularly  in  the  case  of  re- 
cording  an  optical  image  as  a  charge  latent  image  on 
the  basis  of  the  aforementioned  basic  principle,  is 
shown  in  FIGS.  4Ato4C.  This  recording  system  is  di- 
rected  to  the  system  for  recording  an  object  with  high 
resolution  and  high  fineness. 

In  FIG.  4A,  reference  numerals  1  to  9  show  com- 
ponents  equivalent  to  or  corresponding  to  the  compo- 
nents  of  the  recording  system  explained  with  refer- 
ence  to  FIGS.  1  to  3,  respectively.  Reference  numeral 
3A  denotes  a  glass  plate  (GP)  attached  on  the  object 
side  of  the  recording  head  3,  and  reference  numeral 
9A  denotes  a  switch  which  is  turned  on  to  generate  a 
predetermined  electric  field  across  the  both  electro- 
des  4  and  8  by  the  power  supply  9  and  is  turned  off 
to  interrupt  such  a  generation.  To  prevent  an  unnec- 
essary  external  light  from  being  incident  to  the  pho- 
toconductive  layer  member  5,  these  components  are 
accommodated  within  a  black  box  of  a  suitable  struc- 
ture.  The  transparent  electrode  4  constituting  the 
head  3  consists  of  a  material,  e.g.,  Indium-Tin  Oxide 
(ITO),  having  a  spectral  transmission  characteristic 
permitting  light  in  a  wavelength  band  suitable  for  for- 
mation  of  an  image  of  an  object  of  optical  information 
incident  thereto  to  be  transmitted  therethrough.  The 
photoconductive  layer  member  5  consists  of  a  mate- 
rial,  such  as  amorphous  silicon  having  a  characteris- 
tic  such  that  when  a  highly  fine  optical  image  is 
formed  on  the  surface  of  the  object  side  under  the 
condition  where  an  electric  field  having  a  suitable 
strength  is  formed  across  both  electrodes  4  and  8,  a 
high  precision  charge  latent  image  can  be  formed  on 
the  other  surface. 

The  charge  hold  layer  member  7  consists  of  a  ma- 
terial  such  as  a  silicon  resin,  having  a  high  insulating 
resistance  value  so  that  a  latent  image  formed  by 
charges  produced  on  the  surface  can  be  held  without 
being  changed  for  a  long  time.  This  member  7  may  be 
in  an  arbitrary  form,  e.g.,  disk,  tape,  or  sheet,  etc.,  and 
is  caused  to  run  in  a  direction  indicated  by  an  arrow 
in  blank  by  a  predetermined  transferring  method  ir- 
respective  of  its  shape. 

The  operation  as  to  how  the  conventional  system 
constructed  above  records  a  charge  latent  image  will 
now  be  described  with  reference  to  FIGS.  4A  to  4C. 

A  light  from  the  object  1  is  passed  through  the 
lens  2,  whereby  an  image  thereof  is  formed  on  the  re- 

cording  head  3.  The  light  which  has  reached  the  ob- 
ject  1  side  of  the  head  3  is  passed  through  the  glass 
plate  3Aand  the  transparent  electrode  4,  and  is  then 
incident  to  the  photoconductive  layer  5.  Since  the 

5  photoconductive  layer  5  exhibits  an  electric  resis- 
tance  value  corresponding  to  a  received  light  quantity 
at  this  time,  a  resistance  value  of  a  portion  corre- 
sponding  to  the  shape  of  the  object  1  (capital  letter  A 
in  the  figure)  and  those  of  other  portions  will  differ 

10  from  each  other.  Thus,  a  partial  unevenness  of  resis- 
tance  value  provides  an  original  form  of  a  latent  im- 
age.  Since  the  photoconductive  layer  5  is  supplied 
with  a  predetermined  voltage  through  the  power  sup- 
ply  9  and  the  switch  9A,  an  unevenness  per  each  por- 

15  tion  of  the  resistance  value  results  in  an  unevenness 
of  an  amount  of  charges  on  the  hold  layer  7  provided 
facing  to  the  photoconductive  layer  5  between  elec- 
trodes  4  and  8.  As  a  result,  a  charge  latent  image  7A 
is  formed  on  the  hold  layer  7  as  shown  in  FIG.  4B.  The 

20  charge  latent  image  7A  shown  in  FIG.  4B  is  a  positive 
charge  positive  latent  image  wherein  an  amount  of 
positive  charges  of  the  image  corresponding  portion 
(i.e.,  capital  letter  A)  is  larger  than  that  of  the  back- 
ground  portion. 

25  FIG.  4C  is  a  characteristic  diagram  showing  the 
correlation  between  an  amount  of  exposure  received 
by  the  recording  head  3  and  a  surface  potential  of  the 
hold  layer  7.  The  correlation  therebetween  appears 
as  an  increase  in  the  surface  potential  when  an 

30  amount  of  exposure  of  the  photoconductive  layer  5 
calculated  by  "surface  illuminance  x  irradiation  time" 
is  increased  by  the  image  pickup  of  the  object  1.  In 
this  figure,  a  voltage  not  relevant  to  the  amount  of  ex- 
posure  appears  on  the  surface  potential  of  the  hold 

35  layer  7.  Since  this  voltage  is  such  a  voltage  to  make 
exposure  excessive  as  compared  to  the  case  of  a  vol- 
tage  corresponding  to  an  actual  amount  of  exposure, 
it  is  called  a  "dark  voltage". 

In  order  to  reproduce  the  charge  latent  image  re- 
40  corded  in  the  aforementioned  manner,  it  is  possible  to 

directly  read  out  charges  as  electric  signals  by  a 
charge  detector.  Furthermore,  it  is  possible  to  read 
out  the  charge  image  in  the  manner  that  charges  are 
supplied  to  a  photo-modulation  element  comprised  of 

45  materials  having  an  electro-optical  effect  and  output- 
ting  a  modulated  readout  light  on  the  basis  of  a  re- 
ceived  readout  light,  and  a  photo-diode  converts  the 
modulated  readout  light  into  electric  signals.  These 
reproduction  methods  are  disclosed  in  European  Pa- 

so  tent  Application  No.  EP-A-0  348  162  in  the  case  of  us- 
ing  the  charge  detecter,  and  No.  EP-A-0  273  773  in 
the  case  of  using  the  photo-modulation  element. 

Referring  to  FIGS.  5Ato  5E,  an  example  using  the 
photo-modulation  element  will  be  simply  described. 

55  There  are  two  types  of  the  reproduction  methods 
using  the  photo-modulation  element,  one  of  which  is 
a  light  transmission  type  shown  in  FIG.  5D,  and  the 
other  is  a  light  reflection  type  shown  in  FIG.  5E.  In 
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both  cases,  a  photo-electric  conversion  element  such 
as  a  photo-diode  reads  out  a  modulated  readout  light 
[corresponding  to  an  electric  charge  latent  image  as 
electric  signals.  In  order  to  obtain  a  time  axis  signal 
such  as  a  television  (TV)  signal  from  the  two-dimen- 
sional  recording  surface  as  aforementioned,  there  is 
used  a  system  of  a  combination  of  a  linear  sensor  and 
sub-scanning  or  a  two-dimensional  scanning  for  the 
readout  light.  As  these  systems  are  described  in  the 
aforementioned  applications  in  detail,  an  explanation 
will  be  described  on  condition  that  the  electric  signals 
are  obtained  by  using  any  system  for  the  scanning 
thereof. 

The  system  of  the  light  transmission  type  shown 
in  FIG.  5D  comprises  a  polarizer  20  for  transmitting  a 
laser  beam  RL  therethrough,  a  reproducing  head 
(readout  element)  22  for  receiving  a  transmitted  light 
and  reproducing  a  latent  image  from  charges  on  the 
hold  layer  7  by  an  electric  field  23  generated  across 
the  reproducing  head  22  and  the  charge  hold  layer  7 
of  the  medium  6  to  provide  a  reconstructed  picture, 
and  an  analyzer  29  for  providing  a  reconstructed  im- 
age  on  the  basis  of  an  output  light  corresponding  to 
the  latent  image  in  accordance  with  the  charge  dis- 
tribution  of  the  hold  layer  7.  On  the  other  hand,  the 
system  of  the  reflection  type  shown  in  FIG.  5E  is  such 
that  components  equivalent  to  or  corresponding  to 
those  designated  by  the  same  reference  numerals  in 
FIG.  5D  are  arranged  as  shown,  respectively,  charac- 
terized  in  that  there  is  provided  a  beam  splitter  21  for 
transmitting  a  laser  beam  through  the  portion  be- 
tween  the  polarizer  20  and  the  reproducing  head  22 
and  for  reflecting  a  light  ray  from  the  head  22  to 
change  the  direction  thereof  toward  the  analyzer  29 
side. 

In  the  systems  of  the  both  types,  the  arrangement 
of  the  reproducing  head  22  for  emitting  a  light  beam 
having  an  intensity  distribution  in  conformity  with  a 
charge  latent  image  by  an  occurring  electric  field  23 
by  recorded  charges  is  shown  in  FIG.  5A.  As  shown 
in  this  figure,  the  reproducing  head  22  as  a  charge 
readout  element  comprises  a  dielectric  mirror  24  fac- 
ing  to  the  hold  layer  7,  a  photomodulation  layer  25 
consisting  of,  e.g.,  lithium  niobate  single  crystal,  at- 
tached  on  the  opposite  surface  of  the  dielectric  mirror 
24,  and  a  transparent  electrode  26  provided  on  the 
opposite  surface  of  the  photomodulation  layer  25.  As 
long  as  the  photomodulation  layer  25  has  an  electro- 
optical  effect  which  is  the  characteristic  capable  of 
changing  the  state  of  light  by  an  applied  voltage,  it 
may  consist  of  any  material  except  for  the  above- 
mentioned  lithium  niobate  single  crystal. 

The  operation  for  reproducing  an  image  from  the 
hold  layer  7  of  the  medium  6  on  which  a  charge  latent 
image  is  recorded  will  now  be  described  with  refer- 
ence  to  FIGS.  5Ato  5C. 

As  shown  in  FIG.  5A,  a  laser  beam  RL  which  has 
been  passed  through  the  polarizer20  is  incident  to  the 

reproducing  head  22.  Then,  it  is  transmitted  through 
the  transparent  electrode  26  to  reach  the  modulation 
layer  25,  at  which  it  is  reflected  by  the  inductor  mirror 
24  attached  to  the  other  surface  of  the  modulation 

5  layer  25.  At  this  time,  an  electric  field  is  produced,  by 
a  medium  electrode  (not  shown),  across  the  repro- 
ducing  head  22  and  the  medium  6.  By  the  electric 
field  thus  produced  and  charges  of  a  latent  image 
formed  on  the  hold  Iayer7,  the  reflected  lightfrom  the 

10  mirror  24  is  modulated  in  accordance  with  the  charg- 
es  and  is  emitted.  Thus,  an  optical  image  is  repro- 
duced. 

As  stated  above,  the  head  22  for  reproducing  an 
optical  image  has  a  predetermined  relationship  be- 

15  tween  an  applied  voltage  VM  to  the  modulation  layer 
25  and  an  amount  of  light  rays  lD  which  have  been 
passed  through  the  analyzer  29  as  shown  in  FIG.  5B 
or  5C.  When  the  modulation  member  25  is  made  up 
by  a  lithium  niobate  single  crystal,  it  exhibits  a  vol- 

20  tage-light  quantity  characteristic  as  shown  in  FIG.  5B, 
whereas  when  the  modulation  member  25  is  made  up 
by  a  liquid  crystal,  it  exhibits  a  characteristic  as 
shown  in  FIG.  5C.  Both  in  FIGS.  5B  and  5C,  the  ab- 
scissa  represents  an  applied  voltage  VM  to  the  mod- 

25  ulation  member  25  and  the  ordinate  represents  a  light 
quantity  lD  of  an  emitted  light  which  has  been  passed 
through  the  analyzer  29.  In  both  cases,  the  waveform 
varying  in  a  direction  of  the  ordinate  indicated  by  dot- 
ted  lines  represents  a  change  with  time  of  a  voltage 

30  determined  by  an  amount  of  charges,  and  the  wave- 
form  varying  in  a  direction  of  the  abscissa  indicated 
by  dotted  lines  represents  a  change  with  time  of  an 
emitted  light  from  the  analyzer. 

As  understood  from  FIGS.  5B  and  5C,  since  the 
35  emitted  light  from  the  analyzer  29,  having  a  quantity 

varying  according  to  an  amount  of  charges  (differ- 
ence  in  voltage)  of  the  hold  layer  25  is  such  that  the 
minimum  value  (positive  image  recording)  or  maxi- 
mum  value  (negative  image  recording)  of  the  charge 

40  distribution  of  the  latent  image  does  not  correspond 
to  the  black  level  of  the  optical  information,  contrast 
ratio  becomes  small  even  if  a  video  signal  which  has 
been  subjected  to  photoelectric  transformation  is  out- 
putted  onto  a  monitor  image  receiver. 

45  Turning  to  FIG.  6,  there  is  shown  an  object  read- 
out  head  32  of  a  composite  structure  of  the  arrange- 
ment  of  the  recording  head  3  shown  in  FIGS.  4Aand 
4B  and  that  of  the  reproducing  head  22  shown  in 
FIGS.  5A,  5D  and  5E.  This  head  32  is  comprised  of  a 

so  photo-to-photo  transducer.  Components  in  FIG.  6  in- 
dicated  by  the  same  reference  numerals  as  those  in 
FIGS.  4A  and  5A  show  equivalent  or  corresponding 
components,  respectively.  As  shown,  this  head  32  is 
of  a  stacked  structure  comprising  a  transparent  elec- 

55  trade  3A  (the  transparent  electrode  26  is  also  the 
same  or  equivalent  component)  for  allowing  a  light 
from  the  object  1  to  be  transmitted  through  a  lens  2, 
a  photoconductive  layer  5,  an  inductor  mirror  24,  a 

4 
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photomodulation  material  layer  25,  and  an  electrode 
8.  Between  the  transparent  electrode  3A  and  the 
electrode  8,  a  d.c.  power  supply  9  and  a  switch  9Afor 
switching  a  power  supply  are  provided.  Since  the  ma- 
terials  of  respective  constituent  members  are  the 
same  as  those  previously  described,  their  detailed  ex- 
planation  will  be  omitted. 

The  readout  operation  of  the  head  32  differs  from 
that  shown  in  FIG.  5A  in  that  a  laser  beam  RL  for  read- 
out  is  caused  to  be  incident  from  the  electrode  8  side 
to  the  inductor  mirror  24,  thus  to  read  out  a  latent  im- 
age  obtained  by  optically  modulating  an  optical  image 
incident  from  the  photoconductive  layer  5  by  the  pho- 
tomodulation  layer  25.  Since  the  correlative  charac- 
teristic  between  a  quantity  lA  of  emitted  light  rays 
passed  through  the  analyzer  29  and  a  voltage  VM 
based  on  difference  of  the  modulation  member  25  is 
substantially  the  same  as  those  shown  in  FIGS.  5B 
and  5C,  the  repetitive  explanation  thereof  will  be 
omitted. 

Even  with  the  above  arrangement,  the  black  level 
or  white  level  of  the  object  does  not  correspond  to  the 
black  level  lA  =  0  (%)  of  the  optical  information  or  the 
white  level  lA  =  100  (%)  thereof  in  the  same  manner 
as  in  the  characteristics  shown  in  FIGS.  5B  and  5C. 
As  a  result,  such  a  black  or  white  level  is  affected  by 
the  characteristic  of  an  optical  system  like  an  extinc- 
tion  ratio,  the  quantity  of  emitted  light  rays  cannot 
change  over  a  range  from  0  to  100  %.  Accordingly,  a 
reproduced  pictorial  image  when  outputted  onto  a 
monitor  receiver,  etc.  has  not  a  sufficient  contrast  ra- 
tio  in  the  same  manner  as  in  the  arrangement  shown 
in  FIG.  5A. 

All  conventional  charge  latent  image  record- 
ing/reproducing  systems  which  have  been  described 
with  reference  to  FIGS.  1Ato  6  have  various  problems 
which  will  be  recited  as  follows. 

(1)  In  accordance  with  the  recording  of  a  latent 
image  onto  the  medium  6  which  is  carried  out  on 
the  basis  of  combination  of  the  recording  modes 
(a)  to  (d)  shown  in  FIGS.  1Ato  1  D,  the  polarity  of 
an  output  signal  varies  by  changes  of  combina- 
tion  of  the  recording  modes  (a)  to  (d)  in  recording 
a  series  of  latent  images.  For  this  reason,  it  is  im- 
possible  to  recognize  which  one  of  modes  (a)  to 
(d)  corresponds  to  the  recording  state  of  a  latent 
image  in  the  medium  6  until  that  latent  image  is 
actually  read  out  from  the  medium.  Accordingly, 
this  resulted  in  the  problem  that  it  is  impossible  to 
recognize  the  polarity  of  an  erase  voltage  for 
erasing  a  latent  image  recorded  in  the  medium  6 
until  the  latent  image  is  once  reproduced  and  the 
polarity  is  confirmed  because  the  polarity  of  a 
voltage  of  the  latent  image  is  unknown.  Namely, 
there  was  the  problem  that  it  is  troublesome  to 
erase  a  recorded  latent  image. 
(2)  Moreover,  in  the  case  of  recording  a  latent  im- 
age  onto  the  hold  layer  7  of  the  medium  6  by  the 

recording  system  of  the  structure  shown  in  FIG. 
4A,  a  dark  voltage  corresponding  to  a  fogging 
phenomenon  of  an  optical  image  is  produced. 
Since  such  a  dark  voltage  is  produced  on  the  ba- 

5  sis  of  the  relationship  between  a  surface  poten- 
tial  of  the  charge  hold  layer  7  and  an  amount  of 
exposure,  it  cannot  be  necessarily  said  that  a  sur- 
face  potential  shows  an  actual  amount  of  expos- 
ure  with  fidelity.  For  this  reason,  there  was  the 

10  problem  that  high  fidelity  reproduced  pictorial  im- 
age  cannot  be  obtained  unless  reproduction  is 
conducted  in  consideration  of  a  dark  potential  of 
the  surface  potential. 
(3)  When  a  gap  between  the  photoconductive 

15  layer  member  5  and  the  hold  layer  7  shown  in 
FIG.  4A  is  not  uniform,  a  charge  latent  image  held 
by  the  medium  6  under  this  condition  will  hold 
charges  different  from  an  actual  optical  image. 
For  this  reason,  the  charge  latent  image  will  have 

20  a  shooting  or  a  contrast  error,  etc. 
Furthermore,  also  with  respect  to  the  repro- 

ducing  head  for  readout  of  latent  image  shown  in 
FIGS.  5A,5D  and  5E,  in  the  case  of  reproducing 
a  video  signal  on  the  basis  of  a  latent  image  re- 

25  corded  into  the  medium  under  the  condition 
where  a  gap  between  the  reproducing  head  22 
and  the  hold  layer  7  is  not  uniform,  an  extraordin- 
ary  phenomenon  corresponding  to  a  shooting,  or 
the  the  like  occurs  in  the  video  signal. 

30  (4)  In  addition,  also  with  respect  to  the  record- 
ing/reproducing  head  32  using  a  photo-to-photo 
transducer  shown  in  FIG.  6,  there  was  the  prob- 
lem  that  the  black  level  or  white  level  of  an  optical 
image  of  an  object  is  not  completely  in  correspon- 

35  dence  with  the  black  level  or  white  level  of  a  re- 
produced  optical  image.  For  this  reason,  the 
problem  that  a  pictorial  image  having  a  small  con- 
trast  ratio  is  only  obtained  when  a  video  signal  ob- 
tained  by  applying  photoelectric  transformation 

40  to  such  an  optical  image  is  outputted  onto  a  mon- 
itor  image  receiver  exists  also  in  the  arrangement 
of  FIG.  6. 
Namely,  since  the  correspondence  between  opt- 

ical  information  of  the  block  in  an  optical  image  of  an 
45  object  and  the  black  level  in  a  video  signal  obtained 

by  applying  photoelectric  transformation  to  the  opti- 
cal  image  becomes  unclear,  an  original  black  cannot 
be  recognized  as  a  black  in  a  pictorial  image  when  an 
image  of  the  object  is  reproduced  on  a  monitor  image 

so  receiver  on  the  basis  of  such  a  video  signal. 
JP-A-581  89673  discloses  a  recording/reproduc- 

ing  system  for  recording/reproducing  an  electrostatic 
latent  image  corresponding  to  an  object  in  which  a  ref- 
erence  area  having  a  uniform  charge  is  generated  in 

55  a  region  of  a  charge  hold  layer  in  which  the  electro- 
static  image  is  formed. 

EP-A-01  20586  discloses  an  image  sensor  in  the 
form  of  a  CCD  image  sensor  provided  with  a  black  lev- 
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el  detecting  portion  in  the  form  of  a  light  shielded  por- 
tion  of  the  sensor  which  is  used  to  set  the  optical  black 
level. 

US-A-4538884  discloses  an  electro-optical  de- 
vice  for  converting  an  input  light  image  into  a  projec- 
tion  image  using  the  electro-optical  effect.  In  the  pro- 
posed  arrangement,  shielding  material  is  used  in 
combination  with  reflective  material  to  divide  a  liquid 
crystal  layer  into  individual  areas  to  enhance  the  im- 
age  produced  by  preventing  undesired  leakage  of 
light  from  the  object  into  the  liquid  crystal  layer. 

A  principal  object  of  this  invention  is  to  provide  a 
system  for  recording/reproducing  a  charge  latent  im- 
age,  which  is  capable  of  confirming,  on  the  basis  of  a 
reference  value  detected  from  a  specific  monitor  re- 
gion,  a  recording  mode  like  the  polarity  of  charges  of 
a  latent  image  recorded  on  the  medium  or  the  state 
of  charges  like  an  error  in  a  photoelectric  transforma- 
tion  at  the  time  of  recording/reproducing. 

The  present  invention  provides  a  recording/re- 
producing  system  for  recording  and/or  reproducing  a 
charge  latent  image  onto/from  a  recording  medium, 
comprising 

an  optical  system  fordirecting  electromagnetic 
rays  along  a  path  from  an  object  toward  said  medium, 
recording  means  disposed  in  the  path  for  generating 
said  charge  latent  image  onto  said  medium  in  re- 
sponse  to  the  electromagnetic  rays  from  the  object, 
said  recording  means  comprising  two  electrodes  con- 
nected  so  that  a  predetermined  voltage  is  applied 
thereto,  a  photoconductive  layer  member  disposed 
between  said  electrodes  and  adapted  so  that  an  elec- 
tromagnetic  ray  image  is  formed  thereon,  a  charge 
hold  layer  member  disposed  between  said  electrodes 
to  hold  charges  in  correspondence  with  said  electro- 
magnetic  ray  image  to  thereby  record  said  charge  la- 
tent  image  thereon,  and  means  for  causing  an  uni- 
form  charge  in  a  detection  region  of  the  recording  me- 
dium,  said  uniform  charge  corresponding  to  a  refer- 
ence  intensity  of  the  object;  and 

readout  means  for  reading  charges  recorded 
on  said  hold  layer  in  order  to  obtain  a  reproduced  im- 
age  to  thereby  read  out  said  charge  latent  image;  said 
detection  region  being  formed  in  a  portion  of  a  charge 
recording  region  of  said  hold  layer  so  that  the  hold  lay- 
er  holds  charges  which  are  not  entirely  subject  to  the 
influence  by  said  electromagnetic  rays  from  the  ob- 
ject, 

characterised  by 
discrimination  means  for  discriminating  be- 

tween  recording  modes  of  said  charge  latent  image 
recorded  on  said  hold  layer  on  the  basis  of  information 
related  to  charges  obtained  from  said  detection  re- 
gion. 

The  first  merit  of  this  invention  resides  in  provid- 
ing  a  system  for  recording/reproducing  a  charge  latent 
image,  which  is  adapted  to  detect,  from  the  above- 
mentioned  monitor  region,  the  polarity  and  negative 

positive  state  and  positive  of  a  recorded  charge  latent 
image  so  that  the  polarity  and  a  value  of  a  latent  im- 
age  erasing  voltage  can  be  determined,  thus  making 
it  possible  to  easily  erase  such  a  recorded  latent  im- 

5  age. 
The  second  merit  of  this  invention  resides  in  pro- 

viding  a  system  for  recording/reproducing  a  charge  la- 
tent  image,  which  is  capable  of  obtaining,  from  the 
above  monitor  region,  a  high  fidelity  reproduced  pic- 

10  torial  image  by  precisely  taking  into  consideration  a 
dark  voltage  produced  on  a  surface  potential  of  the 
charge  hold  layer. 

The  third  merit  of  this  invention  resides  in  provid- 
ing  a  system  for  recording/reproducing  a  charge  la- 

ys  tent  image,  which  is  constructed  to  eliminate  the  fact 
that  a  corresponding  black  level  in  a  video  signal  is 
not  actually  in  correspondence  with  black  level  optical 
information  in  an  optical  image  of  an  object,  thus  mak- 
ing  it  possible  to  sufficiently  maintain  a  contrast  ratio 

20  in  a  reproduced  pictorial  image  of  the  object  on  a  mon- 
itor  image  receiver. 

The  fourth  merit  of  this  invention  resides  in  pro- 
viding  a  system  for  recording/reproducing  a  charge  la- 
tent  image,  which  is  capable  of  the  same  contrast  ra- 

25  tio  of  a  reproduced  pictorial  picture  on  a  monitor  im- 
age  receiver  as  in  the  above-mentioned  third  merit 
even  with  a  latent  image  readout  head  using  a  photo- 
to-photo  transducer. 

In  the  preferred  embodiment  of  the  invention 
30  shielding  means  are  provided  between  the  optical 

system  and  the  photoconductive  layer  to  shield  a  pro- 
portion  of  an  image  formation  range,  to  generate  an 
information  detection  area  formed  in  a  portion  of  a  re- 
cording  region  of  the  hold  layer  corresponding  to  the 

35  shielding  means  and  showing  the  state  where  there 
is  no  influence  of  the  electromagnetic  radio  ray  infor- 
mation. 

When  the  detection  region  is  set  in  the  optical 
black  correspondence  portion,  information  obtained 

40  by  reading  out  a  charge  latent  image  in  the  detection 
region  corresponding  to  the  optical  black  within  a 
blanking  interval  in  a  video  signal  is  taken  as  a  refer- 
ence,  thus  making  it  possible  to  set  the  black  level  of 
the  video  signal. 

45  As  constructed  above,  in  the  case  of  forming  an 
electromagnetic  radio  ray  image  on  the  photoconduc- 
tive  layer  to  form  a  charge  latent  image  on  the  charge 
hold  layer,  since  a  detection  region  of  information 
showing  the  state  where  there  is  no  influence  of  elec- 

50  tromagnetic  radio  ray  information  is  present  within 
the  recording  region  of  the  charge  hold  layer,  a  signal 
not  subject  to  the  influence  of  electromagnetic  radio 
ray  information,  which  corresponds  to  charges  trans- 
formed  within  the  region,  is  recorded  by  the  recording 

55  system. 
In  the  case  of  reading  out  the  charge  latent  image 

recorded  as  above,  information  indicating  the  state 
where  there  is  no  influence  of  electromagnetic  radio 

6 
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ray  information  is  read  out  from  the  detection  region. 
Thus,  information  indicating  the  recording  mode  of 
the  charge  latent  image  is  obtained  on  the  basis  of  the 
above  information  signal. 

Accordingly,  the  system  for  recording/reproduc- 
ing  a  charge  latent  image  according  to  this  invention 
is  constructed  to  provide,  within  a  portion  of  the  hold 
layer  recording  region  for  recording  a  charge  latent 
image  on  the  hold  layer,  detection  region  for  recording 
information  indicating  the  state  where  there  is  no  in- 
fluence  of  electromagnetic  radio  ray  region,  thus 
making  it  possible  to  read  out  the  information  within 
the  detection  region  in  reading  out  a  charge  latent  im- 
age  from  the  medium  to  reproduce  a  video  signal,  or 
erasing  a  charge  latent  image  from  the  medium.  Ac- 
cordingly,  the  recording  mode  of  a  charge  latent  im- 
age  recorded  on  the  medium  can  be  easily  discrimin- 
ated  on  the  basis  of  the  readout  information  within  the 
detection  region  by  using  as  a  reference  voltage. 

Since  the  discrimination  of  the  latent  image  re- 
cording  mode  is  easily  conducted,  even  if  the  system 
for  readout  of  a  charge  latent  image  from  the  medium 
is  of  any  structure,  a  suitable  readout  operation  can 
be  easily  carried  out.  Further,  also  in  the  case  of  eras- 
ing  a  charge  latent  image  recorded  on  the  medium, 
the  recording  mode  of  the  latent  image  can  be  easily 
discriminated  by  the  readout  of  information  from  the 
detection  region.  Thus,  the  erasing  operation  can  be 
securely  and  easily  carried  out. 

In  the  system  constructed  to  record  a  charge  la- 
tent  image  corresponding  to  the  optical  black  portion 
into  the  detection  region  in  recording  it  onto  the  me- 
dium,  and  to  read  out,  within  a  blanking  interval  in  the 
video  signal,  at  the  time  of  readout,  the  charge  latent 
image  which  has  been  read  out  from  the  detection  re- 
gion  to  obtain  information,  thus  to  set  the  black  level 
of  the  video  signal  by  using  the  information  as  a  ref- 
erence,  there  can  be  generated  a  video  signal  in 
which  the  black  level  corresponding  to  the  optical 
black  portion  is  set.  Accordingly,  when  this  video  sig- 
nal  is  delivered  to  a  monitor  image  receiver,  a  clear  re- 
produced  pictorial  image  having  a  large  contrast  ratio 
can  be  provided  on  the  display. 

Furthermore,  since  a  signal  adjusted  by  a  signal 
level  or  information  which  serves  as  a  reference  can 
be  generated,  the  relative  position  between  the  read- 
out  member  and  the  hold  layer  can  be  controlled  by 
the  reference  signal  level  or  information. 

In  addition,  changes  such  as  a  shooting  or  con- 
trast  errors  which  are  likely  to  occur  in  the  case  of 
forming  a  charge  latent  image  to  record  it,  or  in  the 
case  of  reading  out  a  latent  image  to  reproduce  it  as 
an  image  can  be  suppressed  by  setting  the  black  lev- 
el  reference  signal. 

In  the  accompanying  drawings: 
FIGS.  1  to  3  are  schematic  diagrams  showing 
typical  four  types  of  conventional  charge  latent 
image  recording  modes,  respectively; 

FIG.  4A  is  a  perspective  view  showing  an  exam- 
ple  of  a  conventional  charge  latent  image  record- 
ing  system,  FIG.  4B  is  an  enlarged  perspective 
view  of  the  medium  used  in  the  system  of  FIG.  4A, 

5  and  FIG.  4C  is  a  correlative  characteristic  dia- 
gram  between  a  surface  potential  and  an  amount 
of  exposure; 
FIG.  5A  is  a  side  view  showing  the  arrangement 
of  an  example  of  a  conventional  charge  latent  im- 

10  age  reproducing  system,  FIGS.  5B  and  5C  are 
characteristic  diagrams  showing  photoelectric 
transformation  characteristics  thereof,  respec- 
tively,  and  FIGS.  5D  and  5E  are  arrangement  di- 
agrams  showing  the  conventional  arrangement 

15  of  a  reproducing  system  of  the  transmission  type 
and  the  arrangement  of  a  reproducing  system  of 
the  reflection  type,  respectively; 
FIG.  6  is  a  perspective  view  showing  another  ar- 
rangement  of  a  conventional  charge  latent  image 

20  reproducing  system; 
FIG.  7  is  a  perspective  view  showing  an  outline 
of  the  arrangement  of  a  charge  latent  image  re- 
cording  system  according  to  a  first  embodiment 
of  this  invention,  FIG.  7A  is  a  front  view  showing 

25  a  positive  charge  positive  latent  image  by  the 
above  arrangement,  FIG.  7B  is  a  front  view  show- 
ing  a  negative  charge  positive  latent  image,  and 
FIGS.  7C(a)  and  (b)  are  charge  voltage  charac- 
teristic  diagrams  corresponding  to  FIGS.  7Aand 

30  7B,  respectively; 
FIG.  8  is  a  perspective  view  showing  a  schematic 
arrangement  provided  with  a  corona  charger  of 
the  charge  latent  image  recording  system  accord- 
ing  to  the  first  embodiment  of  this  invention,  FIG. 

35  8A  is  a  front  view  showing  a  positive  charge  neg- 
ative  latent  image  of  the  arrangement  of  FIG.  8, 
FIG.  8B  is  a  front  view  showing  a  negative  charge 
negative  latent  image  of  the  arrangement  of  FIG. 
8,  and  FIGS.  7C(a)  and  (b)  are  characteristic  di- 

40  agrams  of  charge  voltage  corresponding  to  FIGS. 
7Aand  7B,  respectively; 
FIG.  9  is  a  characteristic  view  collectively  show- 
ing,  as  (a)  to  (d),  charge  characteristics  (of  FIGS. 
7C(a),  7C(b),  8C(a)  and  8C(b))  of  a  latent  image 

45  recorded  on  the  hold  layer  by  the  recording  sys- 
tem  according  to  the  first  embodiment  of  this  in- 
vention,  respectively; 
FIG.  10  is  a  schematic  diagram  showing  the  rela- 
tionship  between  respective  voltage  characteris- 

50  tics  of  FIG.  9; 
FIG.  11  is  a  Table  collectively  showing  the  corre- 
spondence  between  characteristics  of  charge 
voltages  and  recording  modes; 
FIG.  12  is  a  circuit  diagram  of  a  reproducing  sys- 

55  tern  showing  a  multi-value  gate  as  recording 
mode  discrimination  means  in  accordance  with 
an  example  of  correspondence  shown  in  the  in- 
termediate  column  of  FIG.  11  and  its  peripheral 
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configuration; 
FIG.  13  is  a  circuit  diagram  showing  an  arrange- 
ment  of  a  reproducing  system  according  to  a  first 
embodiment  for  reproducing  a  charge  latent  im- 
age  recorded  by  the  above  recording  system; 
FIG.  14  is  a  waveform  diagram  showing  signals 
on  respective  portions  of  the  reproducing  system 
shown  in  FIG.  13; 
FIG.  1  5  is  a  front  view  showing  a  charge  latent  im- 
age  of  the  hold  layer  in  a  reproducing  system  ac- 
cording  to  a  second  embodiment  of  this  inven- 
tion; 
FIG.  16  is  a  characteristic  diagram  showing  wa- 
veforms  of  respective  portions  in  reproducing  the 
charge  latent  image  shown  in  FIG.  15; 
FIG.  17  is  a  block  diagram  showing  a  black  level 
setting  circuit  in  the  reproducing  system  of  the 
second  embodiment: 
FIGS.  18  and  19  are  block  diagrams  showing  a 
modification  of  the  configuration  of  the  black  lev- 
el  setting  circuit  in  the  second  embodiment;  and 
FIGS.  20Ato20C  are  a  perspective  view  showing 
a  recording  system  according  to  a  third  embodi- 
ment  of  this  invention  using  a  photo-to-photo 
transducer,  and  side  cross  sectional  view  of  the 
different  configuration  thereof,  respectively. 
Preferred  embodiments  of  a  charge  latent  image 

recording/reproducing  system  according  to  this  in- 
vention  will  now  be  described  in  detail  with  reference 
to  the  attached  drawings. 

FIG.  7  is  a  perspective  view  showing  an  outline 
of  the  arrangement  of  a  charge  latent  image  recording 
system  according  to  a  first  embodiment  of  this  inven- 
tion.  In  the  system  shown,  there  is  disclosed  an  ar- 
rangement  for  recording  an  image  of  an  object  1  in  a 
form  of  positive  charge  positive  latent  image  which 
has  been  described  with  reference  to  FIG.  1.  The 
same  reference  numerals  as  those  attached  to  the 
components  in  FIG.  1  show  the  same  or  correspond- 
ing  components,  respectively.  In  this  figure,  it  is  as- 
sumed  that  the  object  1  is  illuminated  by  an  unshown 
light  source  resulting  the  object  being  brighterthan  its 
background,  and  a  transparent  electrode  4  constitut- 
ing  a  recording  head  3  along  with  a  photoconductive 
layer  member  5  includes  a  light  shielding  portion  40, 
e.g.,  in  the  form  of  a  belt  in  a  portion  of  a  square  entire 
region,  e.g.,  at  a  portion  along  one  side  thereof.  Since 
this  light  shielding  portion  40  shields  a  light  from  the 
object  1  which  has  reached  the  head  3  through  an  opt- 
ical  lens  2,  a  detection  region  70  (see  FIG.  7Aor  7B) 
corresponding  to  the  light  shielding  portion  40  is 
formed  in  the  charge  hold  layer  7  of  the  recording  me- 
dium  6.  It  is  to  be  noted  that  while  the  transparent 
electrode  4  of  the  recording  head  3  is  connected  to 
the  positive  electrode  of  a  d.c.  power  supply  9  and  the 
electrode  8  of  the  medium  6  is  connected  to  the  neg- 
ative  electrode  thereof,  if  the  power  supply  9  is  con- 
nected  to  both  electrodes  4  and  8  with  an  inverse  po- 

larity  relationship  as  parenthesized  in  FIG.  7,  respec- 
tively,  an  image  recorded  onto  the  hold  layer  7  be- 
comes  a  negative  charge  negative  latent  image  as 
shown  in  FIG.  7B. 

5  In  the  recording  system  constructed  above, 
where  the  power  supply  9  is  connected  as  shown  in 
FIG.  7,  an  image  of  an  object  1,  i.e.,  a  capital  letter  A 
as  shown  in  FIG.  7A  is  formed  in  a  manner  that  an 
amount  of  positive  charges  (charge  density)  at  the 

10  letter  A  is  higher  than  that  of  the  background.  At  this 
time,  a  detection  region  70  is  formed  in  the  portion 
along  the  left  side  of  the  surface  of  the  hold  layer  7. 
This  detection  region  70  is  formed  on  a  region  which 
is  not  exposed  to  the  incoming  light  through  the  lens 

15  2  due  to  the  light  shielding  portion  40.  Accordingly, 
any  one  of  four  kinds  of  modes  for  recording  a  charge 
latent  image  can  readily  be  identified  by  scanning  the 
recording  region  as  indicated  by  an  arrow  in  FIG.  7A, 
and  detecting  a  polarity  and  an  amount  of  the  charges 

20  within  a  detection  period  TD  corresponding  to  the  de- 
tection  region  70. 

In  the  arrangement  shown  in  FIG.  7,  a  portion  cor- 
responding  to  the  object  1  (an  image  of  capital  letter 
A)  is  recorded  in  the  recording  mode  of  a  positive 

25  charge  positive  latent  image  where  the  density  dis- 
tribution  of  positive  charges  is  higher  than  that  of  the 
background.  At  this  time,  when  a  voltage  value  along 
the  arrow  in  FIG.  7A  is  detected,  the  portion  corre- 
sponding  to  the  recorded  image  indicates  a  voltage 

30  value  raised  as  shown  in  contrast  to  the  voltage  +V-! 
of  the  portion  corresponding  to  the  background  in- 
cluding  the  detection  region  70  as  shown  in  FIG. 
7C(a). 

When  the  transparent  electrode  4  on  the  side  of 
35  the  recording  head  3  and  the  negative  electrode  of 

the  power  supply  9  are  connected  and  the  medium 
electrode  8  and  the  positive  electrode  thereof  are 
connected  as  indicated  by  the  parentheses  in  FIG.  7, 
a  charge  latent  image  in  the  recording  mode  of  a  neg- 

40  ative  charge  positive  latent  image  is  recorded.  Name- 
ly,  as  shown  in  FIG.  7B,  the  object  corresponded  por- 
tion  (image  of  the  capital  letter  A)  is  brought  into  the 
state  where  it  has  a  density  distribution  of  negative 
charges  higher  than  that  of  the  background  corre- 

45  sponded  portion.  At  this  time,  a  voltage  value  along 
the  arrow  in  this  figure  is  such  that  the  portion  corre- 
sponding  to  the  recorded  image  is  high  in  the  nega- 
tive  direction  in  contrast  to  the  voltage  -V̂   of  the  por- 
tion  corresponding  to  the  background  including  the 

so  detection  region  70. 
On  the  other  hand,  when  the  corona  charger  10 

and  the  power  supply  11  therefor  are  connected  to  the 
hold  layer  7  of  the  medium  6  as  shown  in  FIG.  8  cor- 
responding  to  the  prior  arts  FIGS.  2  and  3,  the  object 

55  1  is  recorded  as  a  negative  latent  image. 
Initially,  as  shown  in  the  main  arrangement  of 

FIG.  8,  the  negative  electrode  of  the  power  supply  9 
is  connected  to  the  transparent  electrode  4,  the  me- 

8 
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dium  electrode  8  is  connected  to  the  positive  elec- 
trode  of  the  power  supply  9,  and  the  corona  charger 
10  connected  to  the  positive  electrode  of  the  power 
supply  11  is  connected  to  the  hold  layer  7  (corre- 
sponding  to  the  prior  art  of  FIG.  3).  The  object  image 
A  in  this  arrangement  is,  as  shown  in  FIG.  8A,  such 
that  the  portion  excluding  the  recorded  image  on  the 
hold  layer  7  has  a  high  density  distribution  of  positive 
charges,  whereas  the  portion  corresponding  to  the  re- 
corded  image  has  a  low  density  distribution  of  posi- 
tive  charges.  Namely,  a  voltage  value  of  the  portion 
along  the  arrow  in  FIG.  8A  appears,  as  shown  in  FIG. 
8C(a),  in  a  manner  that  the  portion  corresponding  to 
the  recorded  image  has  a  voltage  value  lower  than 
the  voltage  value  +V2  of  the  portion  corresponding  to 
the  background. 

In  the  arrangement  of  FIG.  8,  when  the  connec- 
tion  of  the  positive  and  negative  electrodes  of  the 
power  supplies  9  and  11  is  made  with  a  polarity  op- 
posite  to  the  above  as  indicated  in  the  parentheses, 
the  object  1  (i.e.,  capital  letter  A)  is  recorded  as  a  neg- 
ative  charge  negative  latent  image.  The  charge  latent 
image  recorded  in  this  recording  mode  is  as  shown  in 
FIG.  8B,  and  a  charge  voltage  value  along  the  arrow 
in  the  figure  is,  as  shown  in  FIG.  8C(b),  such  that  the 
portion  corresponding  to  the  recorded  image  has  a 
low  density  distribution  of  negative  charges  while  the 
portion  corresponding  to  the  background  has  a  high 
density  distribution  of  negative  charges. 

A  reproducing  system  according  to  a  first  embodi- 
ment  adapted  to  read  out  charge  latent  images  re- 
corded  in  the  respective  recording  modes  explained 
with  the  aforementioned  various  examples  of  ar- 
rangement  according  to  the  first  embodiment  and 
having  voltage  characteristics  respectively  shown  in 
FIGS.  7C(a),  7C(b),  8C(a)  and  8C(b)  will  now  be  de- 
scribed. 

Initially,  the  basic  concept  of  the  reproducing  sys- 
tem  according  to  the  first  embodiment  will  be  descri- 
bed.  This  reproducing  system  is  operative  to  read  out 
the  polarity  of  charges  and  an  amount  of  charges 
within  the  detection  region  70  in  the  hold  layer  7  pro- 
vided  for  recording  charge  latent  images.  Since  the 
detection  region  70  is  not  exposed  to  incoming  light 
through  the  lens  2  even  in  the  case  where  recording 
is  conducted  in  any  one  of  four  recording  modes,  iden- 
tifying  the  used  recording  mode  is  possible  by  read- 
ing  out  the  polarity  and  amount  of  the  charges  in  this 
region  and  the  background.  Namely,  the  readout  re- 
sult  inclusive  of  voltage  values  +VV  -V  ̂ +V2  or  -V2  of 
the  region  70  will  be  one  of  the  patterns  shown  in 
FIGS.  9(a)  to  9(d)  depending  on  the  used  recording 
mode.  FIG.  10  shows  a  readout  voltage  Vc  output 
from  a  reading  head  when  the  reading  head  reads  the 
region  70,  and  a  potential  relation  of  the  voltage  val- 
ues  +VY  -Vl  +V2  and  -V2  in  a  vertical  scale,  where  a 
positive  reference  voltage  Vt  selected  to  be  between 
+V-!  and  +V2,  and  a  negative  reference  voltage  -Vt  se- 

lected  to  be  between  -V̂   and  -V2  are  indicated. 
Avalue  of  the  readout  voltage  Vc  is  discriminated 

by  a  multi-level  discriminator  53  shown  in  FIG.  12  and 
is  classified  thereby  into  one  of  four  output  values  0, 

5  1,2  and  3  as  indicated  in  a  circuit  arrangement  of  FIG. 
12. 

From  the  patterns  shown  in  FIG.  9(a)  to  9(d)  and 
the  voltage  relation  shown  in  FIG.  10,  a  table  shown 
in  FIG.  11  is  obtained.  Thus,  any  one  of  the  four  re- 

10  cording  modes  is  identified  from  the  table  when  the 
readout  voltage  Vc  is  discriminated  to  one  of  the  four 
classified  values. 

The  reproducing  system  50  according  to  the  first 
embodiment  comprises,  as  shown  in  FIG.  1  3,  a  repro- 

15  ducing  head  51  for  reading  out  charges  of  a  latent  im- 
age  recorded  on  the  medium  7  by,  e.g.,  an  electro- 
static  detection  method,  etc.,  a  sample-hold  circuit  52 
for  performing  a  sample-hold  of  a  voltage  signal  read 
out  by  the  reproducing  head  51  ,  the  multi-level  dis- 

20  criminator  53  for  discriminating  the  readout  signal  in 
the  detection  region  70  after  being  subjected  to  sam- 
ple-hold  by  a  sample-hold  circuit  52  according  to  the 
aforementioned  operation,  a  control  circuit  54  for  out- 
putting  a  control  signal  on  the  basis  of  an  outputfrom 

25  the  discriminator  53,  an  amplifier  55  for  amplifying  an 
output  from  the  head  51  to  output  signals  of  positive 
and  negative  potentials,  respectively,  and  a  switch  56 
for  outputting  through  a  terminal  57  selecting  either  of 
the  amplified  positive/negative  potential  signals  on 

30  the  basis  of  the  control  signal. 
As  understood  from  the  above  description,  the 

operation  of  this  reproducing  system  50  is  such  that, 
in  the  case  of  carrying  out  reproduction  of  a  latent  im- 
age  recorded  in  the  recording  mode  of  a  positive 

35  charge  negative  latent  image,  e.g.,  as  shown  in  FIG. 
9(c),  respective  signal  waveforms  as  shown  in  FIGS. 
14(a)  to  14(c)  are  delivered  at  corresponding  portions 
in  FIG.  1  3,  whereby  the  kind  of  latent  image  is  discrim- 
inated.  Thus,  reproducing  operation  is  conducted. 

40  The  detection  region  70  which  is  not  subject  to 
the  incoming  light  hold  the  voltage  value  of  detection 
period  TD  shown  in  FIGS.  7C,  8C  and  9  as  a  result  of 
scanning  on  the  hold  layer  indicated  by  arrows  of 
FIGS.  7A,  7B,  8Aand  8B.  Accordingly,  when  the  scan- 

45  ning  result  of  waveforms  shown  in  FIG.  14(a)  is  ob- 
tained,  a  voltage  value  +V2  of  the  detection  period  TD 
higher  than  a  positive  reference  voltage  Vt  is  detect- 
ed,  so  it  is  discriminated  by  the  multi-level  discrimina- 
tor  53  that  this  latent  image  is  recorded  in  the  record- 

so  ing  mode  of  a  positive  charge  negative  latent  image. 
In  this  embodiment,  a  detection  voltage  value  within 
this  period  TD  is  subjected  to  sampling  by  the  sample- 
hold  circuit  52.  To  carry  out  this  sampling,  a  sampling 
clock  signal  CLK  shown  in  FIG.  13  is  delivered  to  the 

55  circuit  52.  In  the  case  of  the  above-mentioned  posi- 
tive  charge  negative  latent  image,  the  circuit  52  is 
supplied  with  a  detection  signal  shown  in  FIG.  14(a) 
and  the  clock  signal  CLK  shown  in  FIG.  14(b)  to  send 

9 
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an  output  signal  having  a  waveform  shown  in  FIG. 
14(c)  to  the  discriminator  53. 

The  discriminator  53  discriminates  the  input  sig- 
nal  and  outputs  one  of  the  classified  values  0  to  3  as 
described  before.  In  the  above  case,  it  is  readily  dis- 
criminated  that  the  input  signal  is  classified  to  the  val- 
ue  3  from  the  table  shown  in  FIG.  11.  Thus  the  record- 
ed  latent  image  is  judged  to  be  positive  charge  neg- 
ative  latent  image. 

An  output  signal  from  the  discriminator  53  is  de- 
livered  to  a  control  circuit  54  shown  in  FIG.  13.  The 
control  circuit  54  is  comprised  of  ,  e.g.,  an  arithmetic 
logic  unit  (ALU)  and  is  operative  to  output  a  switching 
control  signal  to  a  switch  56.  Two  signals  having  po- 
larities  different  from  each  other,  which  are  amplified 
by  the  amplifier  55,  are  delivered  to  the  switch  56. 
When  the  control  signal  is  delivered  from  the  control 
circuit  54,  the  switch  56  effects  switching  to  select 
either  of  the  two  signals.  Since  the  latent  image  which 
has  been  read  out  is  a  positive  charge  negative  latent 
image  in  the  case  of  the  above  explained  recording 
mode,  the  contact  shifts  to  the  negative  side  of  the 
amplifier  55  in  FIG.  13. 

As  it  is  natural  that  a  recorded  latent  image  is  dis- 
played  on  a  display  screen  as  a  positive  image  for 
higher  fidelity,  picture  reproduction  such  as  image 
polarity  reversal  is  conducted  so  that  the  object  is  rep- 
resented  as  a  positive  image  in  the  case  of  the  clas- 
sified  values  1  and  3  in  the  table  of  FIG.  11.  Namely, 
in  the  case  of  the  positive  charge  negative  latent  im- 
age  and  the  negative  charge  positive  latent  image, 
the  potential  of  the  highlight  of  the  image  is  lowerthan 
that  of  the  background,  the  readoutsignal  from  the  la- 
tent  image  is  inversed  so  that  a  positive  image  is  al- 
ways  displayed  on  the  monitor  screen. 

In  accordance  with  the  above-described  opera- 
tion,  a  video  signal  for  reproduction  is  outputted  from 
the  output  terminal  57  so  that  an  optimum  reproduced 
image  is  obtained. 

The  charge  latent  image  recording/reproducing 
system  according  to  this  invention  is  characterized  in 
that  a  recording  condition  is  registered  on  a  specific 
detection  region  provided  on  the  recording  surface  of 
the  medium  at  the  time  of  recording,  and  when  in  car- 
rying  out  reproduction  by  detecting,  the  polarity  and 
amount  of  charges  held  in  the  specific  region,  the 
charge  polarity  and  the  used  recording  mode  of  the 
recorded  latent  image  is  identified,  thus  to  control  the 
output  video  signal  for  reproduction.  In  the  above- 
described  recording/reproducing  system  of  the  first 
embodiment,  the  detection  region  is  so  provided  that 
it  is  not  exposed  to  the  incoming  light. 

However,  this  invention  is  not  limited  to  the  ar- 
rangement  and  the  operation  as  disclosed  in  the 
above-mentioned  first  embodiment.  However,  this  in- 
vention  may  employ  arrangements  and  operations  of 
a  latent  image  recording/reproducing  system  accord- 
ing  to  the  second  and  third  embodiments  designed  to 

set  a  charge  level  of  the  detection  region  to  black 
(dark)  or  white  (bright)  level  of  the  optical  information, 
which  will  be  described  hereinafter. 

The  recording  system  for  the  second  embodi- 
5  ment  has  the  same  structure  as  the  recording  system 

of  the  first  embodiment  shown  in  FIG.  7.  It  should  be 
noted  that  a  light  shielding  enclosure,  not  shown,  may 
be  provided  around  the  recording  head  3  in  order  that 
an  unnecessary  external  light  is  not  incident  to  the 

10  photoconductive  layer  5.  Furthermore,  since  materi- 
als  of  the  transparent  electrode  4,  the  photoconduc- 
tive  layer  5,  and  the  hold  layer  7  of  the  medium  are 
those  which  have  been  described  in  connection  with 
the  prior  art  and  the  first  embodiment,  respectively, 

15  the  repetitive  description  will  be  omitted. 
As  an  alternative  to  provide  the  light  shielding 

portion  40  for  causing  the  detection  region  70  on  the 
hold  layer  7,  a  specific  level  of  charge  may  be  given 
to  the  detection  region  70  by  an  electrode,  not  shown, 

20  for  the  purpose  provided  to  contact  a  surface  of  the 
hold  layer  7. 

The  charge  latent  image  recorded  above  in- 
cludes,  as  shown  in  FIG.  15,  detection  region  70  hav- 
ing  such  a  charge  level  corresponding  to  an  optically 

25  black  or  dark  level  of  the  image  of  the  object.  Refer- 
ence  numeral  71  denotes  a  charge  latent  image 
formed  in  correspondence  with  the  shape  of  an  ob- 
ject. 

The  reproducing  principle  will  be  initially  descri- 
30  bed  for  explanation  of  the  system  for  reproducing  a  re- 

corded  charge  latent  image  shown  in  FIG.  15.  In  the 
reproducing  system  of  the  second  embodiment,  at- 
tention  is  drawn  to  the  fact  that  a  reproduced  pictorial 
image  in  the  conventional  reproducing  system  which 

35  has  been  described  with  reference  to  FIGS.  5A  to  5E 
obtains  only  a  small  contrast  ratio,  thus  to  carry  out 
a  signal  processing  described  hereinafter  in  order  to 
eliminate  such  a  problem. 

In  the  case  of  a  charge  latent  image  which  has 
40  been  read  out  by  the  reproducing  system  as  shown  in 

FIGS.  5A,  5D  and  5E,  a  beam  of  light  is  generated  of 
which  an  intensity  distribution  in  a  section  of  the 
beam  is  varied  in  correspondence  with  a  charge  dis- 
tribution  of  the  charge  latent  image.  Such  beam  of 

45  lightmay  besubjecttoa  photoelectric  transformation. 
As  such  a  photoelectric  transformation  is  a  known 
technology,  no  detailed  explanation  is  given  here.  By 
being  subjected  to  photoelectric  transformation,  a 
video  signal  Si  of  the  charge  latent  image  is  as  shown 

so  in  FIG.  16(a)  is  obtained.  The  readout  period  of  this 
video  signal  Si  consists  of  a  blanking  period  or  inter- 
val  and  an  image  period  as  shown  in  FIG.  16(a).  Ac- 
cordingly,  by  reading  a  voltage  or  V2  within  the 
blanking  period,  a  correlation  between  the  optical 

55  black  level  and  the  black  level  of  the  video  signal  Si 
is  obtained  to  be  established  as  a  reference. 

An  actual  configuration  of  a  black  level  setting 
circuit  in  the  reproducing  system  of  the  second  em- 

10 
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bodiment  based  on  the  principle  to  set  the  black  level 
of  the  video  signal  as  mentioned  above  will  now  be 
described  with  reference  to  FIGS.  17  and  18. 

In  FIG.  17,  the  black  level  setting  circuit  60  com- 
prises  an  input  terminal  61  for  inputting  the  video  sig- 
nal  Si  ,  an  output  terminal  62  for  outputting  a  video  sig- 
nal  in  which  the  black  level  is  set,  a  signal  generation 
circuit  63  for  generating  a  clamp  pulse  P3  shown  in 
FIG.  16(d),  and  a  clamping  circuit  64  for  setting  the 
black  level  in  the  video  signal  by  setting  the  video  sig- 
nal  Si  delivered  from  the  terminal  61  to  a  voltage  Vc 
by  the  clamp  pulse  P3  delivered  from  the  circuit  63. 
The  signal  Sc  outputted  from  the  circuit  63  is  a  timing 
signal  or  a  control  signal  used  for  control  of  other 
components  of  this  reproducing  system. 

In  accordance  with  the  circuit  configuration  of 
FIG.  17,  the  black  level  corresponding  to  the  optical 
black  level  is  set  at  a  level  of  the  voltage  V2  as  shown 
in  FIGS.  16(a)  and  (d).  Thus,  e.g.,  a  video  signal  for 
reconstructing  an  object  image  to  be  white  is  output- 
ted  from  the  terminal  62. 

The  circuit  configuration  of  a  black  level  setting 
circuit  65  shown  in  FIG.  18  will  now  be  described.  In 
the  figure,  the  circuit  65  comprises  a  signal  genera- 
tion  circuit  66  for  generating  the  signal  Sc  and  a  sam- 
pling  pulse  Pi  as  shown  in  FIG.  16(b),  a  sample-hold 
circuit  67  for  sampling  the  video  signal  Si  on  the  basis 
of  the  sampling  pulse  to  generate  a  sampling  signal 
P2  as  shown  in  FIG.  16(c),  a  black  level  generation  cir- 
cuit  68  for  generating  a  subtraction  signal  by  the  sig- 
nal  P2,  and  a  subtracter  69  for  subtracting,  from  the 
video  signal  a  subtraction  signal  generated  by  the 
circuit  68. 

As  stated  above,  a  scheme  is  employed  in  the  re- 
producing  system  to  set  a  black  level  of  signal  corre- 
sponding  to  the  optical  black  level  to  thereby  imple- 
ment  a  correction  thereto,  thus  making  it  possible  to 
reproduce  an  image  which  is  accurate  in  contrast  on 
the  display  screen  of  the  monitor. 

It  is  to  be  noted  that  instead  of  establishing  the 
black  level  corelation,  a  white  level  of  signal  corre- 
sponding  to  an  optical  white  level  can  be  obtained  for 
another  improved  example. 

Although  illustrative  explanation  is  not  given,  the 
third  embodiment  employs  a  recording  system  con- 
structed  to  irradiate  a  white  light  (high  intensity  light) 
into  the  detection  region  in  place  of  the  light  shielding 
pattern  mentioned  previously,  thus  to  obtain  an  opti- 
cal  white  level  reference  to  be  correlated  to  a  white 
peak  level  of  the  reproduced  video  signal. 

In  a  reproducing  system  of  the  third  embodiment 
for  such  arrangement,  the  circuit  configuration  of  the 
second  embodiment  may  easily  be  modified  to  clamp 
a  white  peak  of  the  video  signal  instead  of  the  black 
level  thereof. 

It  is  to  be  noted  that,  for  giving  charges  corre- 
sponding  to  the  white  level  into  the  detection  region 
at  the  time  of  recording,  same  method  using  an  elec- 

trode  for  the  purpose  contacting  the  hold  layer  7  as 
mentioned  before,  can  be  employed. 

In  this  invention,  not  only  the  aforementioned 
black  or  white  level  but  also  a  level  of  other  specific 

5  color(s),  e.g.  R,  G  or  B  of  the  background  may  be  set 
for  the  level  of  charges  to  be  recorded  for  reference. 

While  it  has  been  described  in  FIG.  18  that  sam- 
pling  signal  P2  is  delivered  to  the  black  level  genera- 
tion  circuit  68  to  provide  a  subtraction  signal,  thus  to 

10  set  the  level  of  the  video  signal  Si  by  the  subtracter 
69,  an  approach  may  be  employed  to  provide  an  au- 
tomatic  gain  control  (AGC)  circuit  in  place  of  the  cir- 
cuit  68  and  the  subtracter  69  to  obtain  an  accurately 
level  clamped  video  signal  outputted  from  the  AGC 

15  circuit.  In  accordance  with  a  reproduced  image  thus 
obtained  with  the  AGC  circuit,  it  is  possible  to  sup- 
press  a  shading  effect  or  contrast  error,  etc.  unwilling- 
ly  generated  at  the  time  of  forming  a  charge  latent  im- 
age. 

20  Furthermore,  an  approach  may  be  employed  in 
the  reproducing  system  to  apply  a  level  setter  80 
shown  in  FIG.  19  thereto,  thus  to  adjust  a  position  of 
a  readout  unit  81  at  the  time  of  reproducing  a  charge 
latent  image  from  the  medium.  In  FIG.  19,  the  same 

25  reference  numerals  as  those  in  FIG.  18  denote  the 
same  or  corresponding  components,  respectively, 
and  the  readout  unit  81  consists  of  the  reproducing 
head  22  and  the  charge  hold  layer  7.  A  sampling  sig- 
nal  P2  of  the  sample-hold  circuit  67  is  delivered  to  a 

30  control  signal  generation  circuit  82.  In  this  circuit,  a 
control  signal  is  generated.  The  control  signal  thus 
generated  is  outputted  to  a  position  control  mecha- 
nism  83  to  drive  the  readout  unit  81.  By  this  control 
signal,  the  control  mechanism  adjusts  a  relative  dis- 

35  tance  between  the  head  22  and  the  hold  layer  7  to 
control  the  video  signal  Si  so  that  a  more  clear  repro- 
duced  image  can  be  obtained.  It  is  to  be  noted  that  a 
positional  control  of  the  level  setter  80  is  conducted 
to  make  a  fine  positional  adjustment  of  the  head  22 

40  as  indicated  by  an  arrow  in  the  figure  to  increase  the 
distance  when  the  reference  signal  level  is  large  and 
to  decrease  the  distance  when  it  is  small. 

Furthermore,  this  invention  is  carried  out  by  the 
system  for  recording/reproducing  a  charge  latent  im- 

45  age  based  on  the  photoelectric  transformation  sys- 
tem  all  in  the  above-described  embodiments,  but  this 
is  not  limited  to  such  an  implementation.  In  addition, 
the  basic  principle  of  this  invention  to  form  a  detection 
region  in  the  hold  layer  in  the  same  manner  as  in  the 

so  above-described  embodiment  to  discriminate  the  po- 
larity  of  charges  of  a  latent  image  and  the  recording 
mode  can  be  also  applied  to  the  recording/reproduc- 
ing  system  of  the  photo-to-photo  transducer  such  as 
disclosed  in  the  U.S.  Patent  No.  4,831  ,452  granted  to 

55  the  applicant  to  the  present  invention. 
Acharge  latent  image  recording/reproducing  sys- 

tem  of  the  photo-to-photo  transformation  type  is 
shown  in  FIGS.  20Ato  20C  as  the  fourth  embodiment 

11 
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of  the  present  invention.  In  these  figures,  a  photo-to- 
photo  transducer  90  comprises  a  transparent  elec- 
trode  91  consisting  of,  e.g.,  the  ITO  (indium-tin  oxide) 
material  toward  which  an  image  of  the  object  1  is  pro- 
jected  through  the  optical  system  2,  a  photoconduc- 
tive  layer  member  92  for  generating  a  high  resolution 
electric  field  strength  distribution,  a  dielectric  mirror 
93,  a  photomodulation  material  layer  94,  and  an  elec- 
trode  95  connected  to  the  transparent  electrode  91 
through  a  switch  and  a  power  supply  which  are  not 
shown.  The  photo-to-photo  transducer  90  has  an  ar- 
rangement  which  is  not  basically  different  from  that  of 
the  conventional  photo-to-photo  transducer  32  which 
has  been  described  with  reference  to  FIG.  6.  This 
transducer  90  of  the  fourth  embodiment  only  differs 
from  the  transducer  32,  in  a  light  shielding  pattern  96 
provided  along  one  side  surface  of  the  transparent 
electrode  91  as  shown  in  FIGS.  20A  and  20B.  This 
light  shielding  pattern  96  serves  to  interrupt  an  optical 
path  from  the  object  1  to  cause  a  corresponding  un- 
exposed  portion  in  the  photoconductive  layer  92  thus 
to  generate  a  reference  potential  corresponding  to  the 
optical  black  of  the  image.  This  portion  serves  as  a 
detection  region  in  the  fourth  embodiment. 

The  means  for  forming  the  detection  region  in  the 
photoconductive  layer  92  is  not  limited  to  the  light 
shielding  pattern  96  provided  on  the  above  surface, 
but  a  light  shielding  pattern  97  provided  between  the 
transparent  electrode  91  and  the  photoconductive 
layer  92  as  shown  in  FIG.  20C  may  be  used  for  this 
purpose. 

In  addition  to  the  aforementioned  light  shielding 
patterns  96  and  97,  an  exclusive  electrode  for  form- 
ing  the  region  having  a  potential  level  corresponding 
to  the  optical  black  may  be  provided  on  one  side  of  the 
photoconductive  layer  92. 

Since  the  operation  for  recording  a  charge  latent 
image  of  the  object  1  using  the  photo-to-photo  trans- 
ducer  90  constructed  above  is  carried  out  in  the  same 
manner  as  in  the  first  to  third  embodiments,  repetitive 
explanation  related  thereto  will  be  omitted.  The  key 
teaching  is  that  a  reference  signal  is  read  out  within 
a  blanking  period  of  a  video  signal  on  the  basis  of  opt- 
ical  information  delivered  to  the  photoconductive  lay- 
er  92  through  the  light  shielding  pattern  96  or  97  cor- 
responding  to  the  optical  black,  whereby  a  contrast  of 
a  reproduced  image  is  improved  so  that  it  is  repro- 
duced  closely  to  the  original  contrast  of  the  object  1  . 

While  it  has  been  described  also  in  the  above- 
mentioned  fourth  embodiment  that  a  charge  level  set 
in  the  detection  region  corresponds  to  the  optical 
black,  a  charge  level  corresponding  to  the  optical 
white  may  be  set  in  the  detection  region  as  in  the 
aforementioned  third  embodiment. 

It  should  be  emphasized  that  when  the  charge  la- 
tent  image  is  recorded  in  accordance  with  the  present 
invention  and  is  reproduced  by  any  of  known  repro- 
ducing  systems,  the  correlation  between  the  optical 

black  or  white  level  and  the  corresponding  reference 
level  of  the  reproduced  video  signal  can  be  accurately 
established  provided  that  the  detection  region  is  re- 
produced  together  with  the  intended  charge  latent  im- 

5  age. 
Furthermore,  the  light  referred  to  in  this  invention 

may  be  any  kind  of  electro-magnetic  radio  wave  ap- 
plicable  to  form  the  charge  latent  image. 

10 
Claims 

1.  A  recording/reproducing  system  for  recording 
and/or  reproducing  a  charge  latent  image 

15  onto/from  a  recording  medium  (6),  comprising 
an  optical  system  fordirecting  electromag- 

netic  rays  along  a  path  from  an  object  (1)  toward 
said  medium  (6), 

recording  means  (3)  disposed  in  the  path 
20  for  generating  said  charge  latent  image  onto  said 

medium  in  response  to  the  electromagnetic  rays 
from  the  object,  said  recording  means  comprising 
two  electrodes  (4,8)  connected  so  that  a  prede- 
termined  voltage  is  applied  thereto,  a  photocon- 

25  ductive  layer  member  (5)  disposed  between  said 
electrodes  (4,8)  and  adapted  so  that  an  electro- 
magnetic  ray  image  is  formed  thereon,  a  charge 
hold  layer  member  (7)  disposed  between  said 
electrodes  to  hold  charges  in  correspondence 

30  with  said  electromagnetic  ray  image  to  thereby 
record  said  charge  latent  image  thereon,  and 
means  (40)  for  causing  an  uniform  charge  in  a  de- 
tection  region  (70)  of  the  recording  medium,  said 
uniform  charge  corresponding  to  a  reference  in- 

35  tensity  of  the  object  (1);  and 
readout  means  (51)  for  reading  charges 

recorded  on  said  hold  layer  in  order  to  obtain  a  re- 
produced  image  to  thereby  read  out  said  charge 
latent  image; 

40  said  detection  region  (70)  being  formed  in 
a  portion  of  a  charge  recording  region  of  said  hold 
layer  so  that  the  hold  layer  holds  charges  which 
are  not  entirely  subject  to  the  influence  by  said 
electromagnetic  rays  from  the  object, 

45  characterised  by 
discrimination  means  (53)  for  discriminat- 

ing  between  recording  modes  of  said  charge  la- 
tent  image  recorded  on  said  hold  layer  (7)  on  the 
basis  of  information  related  to  charges  obtained 

so  from  said  detection  region  (70). 

2.  A  recording/reproducing  system  as  set  forth  in 
claim  1,  wherein  said  recording  mode  discrimin- 
ated  by  said  discrimination  means  (53)  includes 

55  polarities  of  charges  held  by  said  hold  layer,  and 
wherein  said  discrimination  means  determine 
whether  charges  held  are  positive  or  negative 
charges. 

12 
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3.  Acharge  latent  image  recording/reproducing  sys- 
tem  as  set  forth  in  claim  1  or  2,  wherein  said  dis- 
crimination  means  (53)  determines  a  relationship 
between  an  amount  of  charges  in  a  portion  cor- 
responding  to  said  object  and  an  amount  of 
charges  in  a  portion  except  for  said  object,  thus 
to  determine  whether  said  amount  of  charges  of 
said  object  corresponding  portion  is  larger  (posi- 
tive  latent  image)  than  said  amount  of  charges  of 
said  portion  except  for  said  object  or  smaller 
(negative  latent  image)  than  that. 

4.  Acharge  latent  image  recording/reproducing  sys- 
tem  as  set  forth  in  claim  1  , 

wherein  said  electromagnetic  ray  image 
formed  onto  said  photoconductive  layer  is  an  opt- 
ical  image  of  said  object  as  an  image  pickup  ob- 
ject,  and 

wherein  charges  having  a  level  corre- 
sponding  to  the  black  portions  in  said  optical  im- 
age  are  recorded  into  said  detection  region  to  al- 
low  said  readout  means  to  read  the  charge  level 
in  said  detection  region  to  thereby  set  a  video  sig- 
nal  for  a  reproduced  image  from  said  charge  la- 
tent  image  so  that  said  detection  region  has  a  cor- 
responding  black  level,  thus  to  reproduce  said  im- 
age. 

5.  Acharge  latent  image  recording/reproducing  sys- 
tem  as  set  forth  in  claim  4,  wherein  the  reproduc- 
ing  system  reads  out,  from  a  detection  region  of 
said  hold  layer,  information  corresponding  to  the 
optical  black  within  a  blanking  interval  of  said  vid- 
eo  signal,  thus  to  set  the  black  level  of  said  video 
signal  on  the  basis  of  said  information. 

6.  Acharge  latent  image  recording/reproducing  sys- 
tem  as  set  forth  in  claim  1 

wherein  the  recording  system  includes  la- 
tent  image  formation  means  fortransforming  said 
electromagnetic  ray  information  input  by  said 
photoconductive  layer  member  (5)  to  a  charge  la- 
tent  image  corresponding  to  said  information  to 
record  said  charge  latent  image  onto  said  hold 
layer,  and 

wherein  the  reproducing  system  includes 
signal  generation  means  (63)  for  reading  out 
charges  of  said  latent  image  from  said  hold  layer 
to  generate  a  video  signal  corresponding  to  said 
charges,  thus  to  set  a  level  of  said  video  signal 
generated  by  said  signal  generation  means  by 
using,  as  a  reference,  a  level  of  a  signal  which  has 
been  read  out  from  said  detection  region. 

7.  Acharge  latent  image  recording/reproducing  sys- 
tem  as  set  forth  in  claim  6,  wherein  said  reproduc- 
ing  system  is  constructed  to  control  a  relative 
position  between  said  readout  means  and  said 

hold  layer  member  to  thereby  set  a  level  of  said 
video  signal  with  respect  to  said  reference  signal 
level. 

5 
Patentanspruche 

1.  System  zum  Aufzeichnen  und  oder  Abtasten  ei- 
nes  latenten  Ladungsbildes  auf/von  einem  Auf- 

10  zeichnungsmedium  (6)  ausweisend: 
ein  optisches  System,  das  elektromagne- 

tische  Strahlen  entlang  eines  Pfades  von  einem 
Objekt  (1)  auf  das  Medium  (6)  hin  richtet, 

eine  Aufzeichnungseinrichtung  (3),  die  im 
15  Pfad  angeordnet  ist  und  das  latente  Ladungsbild 

auf  dem  Medium  in  Abhangigkeit  von  den  elektro- 
magnetischen  Strahlen  vom  Objekt  erzeugt,  wo- 
bei  die  Aufzeichnungseinrichtung  zwei  Elektro- 
den  (4,  8)  aufweist,  die  so  angeschlossen  sind, 

20  dali  eine  vorbestimmte  Spannung  an  sie  ange- 
legt  wird,  ein  photoleitendes  Schichtteil  (5)  auf- 
weist,  das  zwischen  den  Elektroden  (4,  8)  ange- 
ordnet  ist  und  so  ausgelegt  ist,  daft  auf  ihm  ein 
elektromagnetisches  Strahlenbild  ausgebildet 

25  wird,  ein  Ladungshalteschichtteil  (7)  aufweist, 
das  zwischen  den  Elektroden  zum  Halten  von  La- 
dungen  in  Abhangigkeit  vom  elektromagneti- 
schen  Strahlenbild  angeordnet  ist,  urn  hierdurch 
das  latente  Ladungsbild  darauf  zu  erzeugen,  und 

30  eine  Einrichtung  (40),  die  eine  gleichformige  La- 
dung  in  einer  Detektorregion  (70)  des  Aufzeich- 
nungsmediums  hervorruft,  wobei  die  gleichformi- 
ge  Ladung  einer  Bezugsintensitatdes  Objekts  (1) 
entspricht;  und 

35  eine  Ausleseeinrichtung  (51)  zum  Ausle- 
sen  derauf  der  Halteschichtaufgezeichneten  La- 
dungen,  urn  ein  abgetastetes  Bild  zu  gewinnen, 
urn  hierdurch  das  latente  Ladungsbild  auszule- 
sen; 

40  wobei  die  Detektorregion  (70)  in  einem  Teil 
einer  Ladungsaufzeichnungsregion  der  Halte- 
schicht  so  ausgebildet  ist,  daft  die  Halteschicht 
Ladungen  halt,  die  nicht  vollstandig  dem  Einfluft 
durch  die  elektromagnetischen  Strahlen  vom  Ob- 

45  jekt  unterworfen  sind, 
gekennzeichnet  durch 

eine  Unterscheidungseinrichtung  (53)  zur 
Unterscheidung  zwischen  Aufzeichnungsmodi 
des  latenten  auf  der  Halteschicht  (7)  aufgezeich- 

50  neten  Ladungsbildes  auf  der  Grundlage  von  auf 
Ladungen  bezogener  Information,  die  aus  der 
Detektorregion  (70)  gewonnen  wird. 

2.  Aufzeichnungs/Abtast-System  nach  Anspruch  1  , 
55  in  welchem  der  Aufzeichnungsmodus,  der  durch 

die  Unterscheidungseinrichtung  (53)  unterschie- 
den  wird,  Polaritaten  von  durch  die  Halteschicht 
gehaltenen  Ladungen  umfalit,  und  in  welchem 
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die  Unterscheidungseinrichtung  ermittelt,  ob  die 
gehaltenen  Ladungen  positive  oder  negative  La- 
dungen  sind. 

3.  System  zum  Aufzeichnen/Abtasten  eines  laten-  5 
ten  Ladungsbildes  nach  Anspruch  1  oder  2,  in 
welchem  die  Unterscheidungseinrichtung  (53)  ei- 
ne  Beziehung  zwischen  einer  Ladungsmenge  in 
einem  Teil  entsprechend  dem  Objekt  und  einer 
Ladungsmenge  in  einem  Teil  mit  Ausnahme  des  10 
Objekts  ermittelt,  urn  so  zu  ermitteln,  ob  die  La- 
dungsmenge  des  dem  Objekt  entsprechenden 
Bereichs  grafter  (positives  latentes  Bild)  als  die 
Ladungsmenge  des  das  Objekt  ausnehmenden 
Bereichs  oder  geringer  (negatives  latentes  Bild)  15 
als  diese  ist. 

Pegel  des  Videosignals,  das  durch  die  Signaler- 
zeugungseinrichtung  erzeugt  worden  ist,  durch 
Verwendung  eines  Pegels  eines  Signals,  das  aus 
der  Detektorregion  ausgelesen  ist,  als  eine  Refe- 
renz  festzulegen. 

7.  System  zum  Aufzeichnen/Abtasten  eines  laten- 
ten  Ladungsbildes  nach  Anspruch  6,  in  welchem 
das  abtastende  System  so  aufgebaut  ist,  daft  es 
eine  Relativposition  zwischen  der  Ausleseein- 
richtung  und  dem  Halteschichtteil  steuert,  urn 
hierdurch  einen  Pegel  des  Videosignals  bezug- 
lich  des  Bezugssignalpegels  festzulegen. 

Revendications 

4.  System  zum  Aufzeichnen/Abtasten  eines  laten- 
ten  Ladungsbildes  nach  Anspruch  1, 

in  welchem  das  elektromagnetische 
Strahlenbild,  das  auf  der  photoleitenden  Schicht 
ausgebildet  wird,  ein  optisches  Bild  des  Objekts 
wie  ein  Bildaufnahmeobjekt  ist,  und 

in  welchem  Ladungen,  die  einen  Pegel 
entsprechend  den  schwarzen  Bereichen  im  opti- 
schen  Bild  aufweisen,  in  der  Detektorregion  auf- 
gezeichnet  werden,  urn  es  der  Ausleseeinrich- 
tung  zu  ermoglichen,  einen  Ladungspegel  in  der 
Detektorregion  auszulesen,  urn  hierdurch  ein  Vi- 
deosignal  fur  ein  wiedergegebenes  Bild  aus  dem 
latenten  Ladungsbild  so  festzulegen,  daft  die  De- 
tektorregion  einen  entsprechenden  Schwarzpe- 
gel  aufweist,  urn  so  das  Bild  abzutasten. 

5.  System  zum  Aufzeichnen/Abtasten  eines  laten- 
ten  Ladungsbildes  nach  Anspruch  4,  in  welchem 
das  abtastende  System  aus  einer  Detektorregion 
der  Halteschicht  Information  entsprechend  dem 
optischen  Schwarz  innerhalb  eines  Austastinter- 
valls  des  Videosignals  ausliest,  urn  so  den 
Schwarzpegel  des  Videosignals  auf  der  Grundla- 
ge  der  Information  festzulegen. 

6.  System  zum  Aufzeichnen/Abtasten  eines  laten- 
ten  Ladungsbildes  nach  Anspruch  1, 

in  welchem  das  Aufzeichnungssystem  ei- 
ne  Erzeugungseinrichtung  fur  ein  latentes  La- 
dungsbild  umfalit,  die  die  Information  derelektro- 
magnetischen  Strahlen,  die  von  dem  photoleiten- 
den  Schichtteil  (5)  eingegeben  wird,  auf  ein  laten- 
tes  Ladungsbild  entsprechend  der  Information 
umsetzt,  urn  das  latente  Ladungsbild  auf  der  Hal- 
teschicht  aufzuzeichnen,  und 

in  welchem  das  abtastende  System  eine 
Signalerzeugungseinrichtung  (63)  aufweist,  die 
Ladungen  aus  dem  latenten  Bild  aus  der  Halte- 
schicht  ausliest,  urn  ein  Videosignal  entspre- 
chend  den  Ladungen  zu  erzeugen,  urn  so  einen 

1  .  Systeme  d'enregistrement/reproduction  pour  en- 
registrer  et/ou  reproduire  une  image  latente  de 

20  charges  sur  un  support  d'enregistrement  (6)  ou  a 
partir  de  celui-ci,  comprenant 

un  systeme  optique  pour  diriger  des 
rayons  electromagnetiques  le  long  d'un  chemin 
partant  d'un  objet  (1)  et  se  dirigeant  en  direction 

25  dudit  support  (6), 
des  moyens  d'enregistrement  (3)  dispo- 

ses  sur  le  chemin  pour  engendrer  ladite  image  la- 
tente  de  charges  sur  ledit  support  en  reponse  aux 
rayons  electromagnetiques  provenant  de  I'objet, 

30  lesdits  moyens  d'enregistrement  comprenant 
deux  electrodes  (4,  8)  connectees  de  facon  a  ce 
qu'une  tension  leur  soit  appliquee,  un  element 
formant  couche  photoconductrice  (5)  dispose  en- 
tre  lesdites  electrodes  (4,  8)  et  prevu  de  telle  fa- 

35  con  qu'une  image  de  rayons  electromagnetiques 
y  est  formee,  un  element  formant  couche  de 
maintien  de  charges  (7)  dispose  entre  lesdites 
electrodes  pour  de  maintenir  des  charges  en 
correspondance  avec  ladite  image  de  rayons 

40  electromagnetiques  de  facon  a  enregistrer  ladite 
image  latente  de  charges,  et  des  moyens  (40) 
pour  provoquer  la  production  d'une  charge  uni- 
forme  dans  une  region  de  detection  (70)  du  sup- 
port  d'enregistrement,  ladite  charge  uniforme 

45  correspondant  a  une  intensite  de  reference  de 
I'objet  (1);et 

des  moyens  de  lecture  (51)  pour  lire  des 
charges  enregistrees  sur  ladite  couche  de  main- 
tien  af  in  d'obtenir  une  image  reproduite  de  facon 

so  a  lire  ainsi  ladite  image  latente  de  charges; 
ladite  region  de  detection  (70)  etant  for- 

mee  dans  une  partie  d'une  region  d'enregistre- 
ment  de  charges  de  ladite  couche  de  maintien  de 
maniere  a  ce  que  la  couche  de  maintien  maintien- 

55  ne  des  charges  qui  ne  sont  pas  soumises  comple- 
tement  a  I'influence  desdits  rayons  electroma- 
gnetiques  provenant  de  I'objet, 

caracterise  par 
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des  moyens  de  discrimination  (53)  pour 
effectuer  une  discrimination  entre  des  modes 
d'enregistrement  de  ladite  image  latente  de  char- 
ges  enregistree  sur  ladite  couche  de  maintien  (7) 
sur  la  base  des  informations  relatives  aux  char-  5 
ges  obtenues  a  partir  de  ladite  region  de  detec- 
tion  (70). 

Systeme  d'enregistrement/reproduction  selon  la 
revendication  1  ,  dans  lequel  ledit  mode  d'enre-  10 
gistrement  discrimine  par  lesdits  moyens  de  dis- 
crimination  (53)  comprend  des  polarites  de  char- 
ges  maintenues  par  ladite  couche  de  maintien,  et 
dans  lequel  lesdits  moyens  de  discrimination  de- 
terminent  si  les  charges  maintenues  sont  positi-  15 
ves  ou  negatives. 

Systeme  d'enregistrement/reproduction  d'image 
latente  de  charges  selon  la  revendication  1  ou  2, 
dans  lequel  lesdits  moyens  de  discrimination  (53)  20 
determinent  une  relation  entre  une  quantite  de 
charges  dans  une  partie  correspondante  audit 
objet  et  une  quantite  de  charges  dans  une  partie 
exclue  audit  objet,  af  in  de  determiner  ainsi  si  la 
quantite  de  charges  de  ladite  partie  correspon-  25 
dant  a  I'objet  est  superieure  (image  latente  posi- 
tive)  a  ladite  quantite  de  charges  de  ladite  partie 
exclue  audit  objet  ou  est  inferieure  (image  latente 
negative)  a  celle-ci. 

30 
Systeme  d'enregistrement/reproduction  d'image 
latente  de  charges  selon  la  revendication  1, 

dans  lequel  ladite  image  de  rayons  elec- 
tromagnetiques  formee  sur  ladite  couche  photo- 
conductrice  est  une  image  optique  dudit  objet  en  35 
tant  qu'objet  a  detecter  par  image,  et 

dans  lequel  des  charges  ayant  un  niveau 
correspondant  a  des  parties  noires  dans  ladite 
image  optique  sont  enregistrees  dans  ladite  re- 
gion  de  detection  pour  permettre  auxdits  moyens  40 
de  lecture  de  lire  le  niveau  de  charges  dans  ladite 
region  de  detection  de  sorte  a  def  inir  ainsi  un  si- 
gnal  video  pour  une  image  reproduite  a  partir  de 
ladite  image  latente  de  charges  de  facon  a  ce  que 
ladite  region  de  detection  ait  un  niveau  de  noir  45 
correspondant,  afin  de  reproduire  ainsi  ladite 
image. 

Systeme  d'enregistrement/reproduction  d'image 
latente  de  charges  selon  la  revendication  4,  dans  50 
lequel  le  systeme  de  reproduction  lit,  dans  une  re- 
gion  de  detection  de  ladite  couche  de  maintien, 
des  informations  correspondant  au  noir  optique 
dans  un  intervalle  de  suppression  de  faisceau  du- 
dit  signal  video,  afin  de  def  inir  le  niveau  de  noir  55 
dudit  signal  video  sur  la  base  desdites  informa- 
tions. 

6.  Systeme  d'enregistrement/reproduction  d'image 
latente  de  charges  selon  la  revendication  1 

dans  lequel  le  systeme  d'enregistrement 
comprend  des  moyens  de  formation  d'image  la- 
tente  pour  transformer  lesdites  informations  de 
rayons  electromagnetiques  fournies  en  entree 
par  ledit  element  formant  couche  photoconductri- 
ce  (5)  en  une  image  latente  de  charges  corres- 
pondant  auxdites  informations  afin  d'enregistrer 
ladite  image  latente  de  charges  sur  ladite  couche 
de  maintien,  et 

dans  lequel  le  systeme  de  reproduction 
comprend  des  moyens  de  generation  de  signal 
(63)  pour  lire  des  charges  de  ladite  image  latente 
dans  ladite  couche  de  maintien  afin  d'engendrer 
un  signal  video  correspondant  auxdites  charges, 
de  maniere  a  def  inir  ainsi  un  niveau  dudit  signal 
video  engendre  par  lesdits  moyens  de  generation 
de  signal  en  utilisant,  en  tant  que  reference,  le  ni- 
veau  d'un  signal  qui  a  ete  lu  dans  ladite  region  de 
detection. 

7.  Systeme  d'enregistrement/reproduction  d'image 
latente  de  charges  selon  la  revendication  6,  dans 
lequel  ledit  systeme  de  reproduction  est  realise 
de  maniere  a  commander  une  position  relative 
entre  lesdits  moyens  de  lecture  et  ledit  element 
formant  couche  de  maintien  afin  de  def  inir  ainsi 
un  niveau  dudit  signal  video  par  rapport  audit  ni- 
veau  de  signal  de  reference. 
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