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shows  the  strength  of  the  electric  field  on  the 
photoreceptor  at  the  time  when  the  halo-effect  is 
produced. 

In  such  a  developing  step,  as  shown  in  Figures 
5  1  and  2  of  the  accompanying  drawings,  the  toner 

200  from  the  second  developing  means  is 
attached  to  the  vicinity  of  the  toner  image  100 
developed  by  the  toner  from  the  first  developing 
means,  resulting  in  a  halo-image,  the  so-called 

10  halo-effect.  This  phenomenon  is  assumed  to 
result  from  electric  charges  located  in  the  end 
portion  of  the  electrostatic  latent  image  on  the 
photoreceptor.  These  electric  charges  of  a  polar- 
ity  different  from  the  charging  polarity  of  the  said 

15  electrostatic  latent  image,  are  induced  from  the 
ground  to  make  toner  adhere  to  the  surface  of  the 
photoreceptor  by  the  electrostatic  force  of  attrac- 
tion  thereof.  The  halo-effect  is  unavoidable  in  the 
formation  of  two-color  electrophotography  as 

20  shown  in  Figure  (B),  when  the  toner  image  100  is 
a  red  color  and  the  toner  200  located  in  the 
vicinity  of  the  toner  image  100  is  a  black  color  and 
the  red-image  tending  to  be  visually  emphasized 
so  that  the  halo-image  with  the  black-coloured 

25  toner  is  de-emphasized.  However,  as  shown  in 
Figure  1(A),  when  the  toner  image  200  is  black 
and  the  toner  100  around  the  toner  image  200  is 
red,  the  edge  portion  of  the  black-toner  image  200 
appears  to  be  indistinguishable  from  the  other. 

30  A  two-colour  electrophotographic  process  has 
now  been  found  which  overcomes  the  above- 
discussed  disadvantages  and  other  numerous 
drawbacks  and  deficiencies  of  the  prior  art,  which 
process  comprises  the  steps  of:  (1)  charging  the 

35  surface  of  a  photoreceptor  having  a  conductive 
substrate  and  two  photosensitive  layers  success- 
ively  formed  on  the  conductive  substrate,  said 
photosensitive  layers  having  different  spectral 
sensitivities,  (2)  charging  the  surface  of  said 

40  photoreceptor  with  a  polarity  different  from  the 
charging  polarity  in  step,  (1  )  thereby  to  produce  a 
double  electric  layer  consisting  of  different 
polarities  on  said  photoreceptor,  (3)  exposing  a 
two-colored  original  to  form  electrostatic  latent 

45  images  which  have  different  polarities  corre- 
sponding  to  the  two-colored  original  on  the  sur- 
face  of  said  photoreceptor,  (4)  transferring  a  first 
color  toner  charged  with  a  polarity  different  from 
the  charging  polarity  of  one  of  the  electrostatic 

so  latent  images  to  said  electrostatic  latent  image  to 
develop  said  electrostatic  latent  image  with  the 
first  color  toner,  and  (5)  transferring  a  second 
color  toner  charged  with  a  polarity  different  from 
the  charging  polarity  of  the  other  electrostatic 

55  latent  image  to  said  other  electrostatic  latent 
image  to  develop  said  other  electrostatic  latent 
image  with  the  second  color  toner.  This  process  is 
characterized  in  that  exposing  of  the  surface  of 
said  photoreceptor  so  as  to  eliminate  electric 

60  charges  with  the  same  polarity  as  the  first  color 
toner  which  are  induced  on  the  surface  of  said 
photoreceptor  in  the  vicinity  of  said  electrostatic 
latent  image  developed  by  the  first  color  toner  is 
carried  out  between  the  steps  (4)  and  (5),  whereby 

65  the  influence  of  electric  charges  induced  on  the 

Description 

This  invention  relates  to  an  electrophoto- 
graphic  process  for  the  formation  of  two-color 
images.  More  particularly,  it  relates  to  a  develop- 
ing  process  for  the  formation  of  distinct  images 
having  two  colors  in  which  the  halo-effect  is 
minimized. 

In  order  to  emphasize  particular  portions  in 
documents,  conference  materials  or  the  like 
printed  by  a  color  ink  such  as  black,  corrections, 
comments  and  underlines  are  made  on  the  origi- 
nal  document  material  or  the  like  by  the  use  of 
colored  pencils  (e.g.,  red  pencils)  which  are 
distinguishable  from  the  basic  color  (i.e.,  black)  of 
the  original.  However,  once  the  original  docu- 
ments  or  materials  are  copied  by  a  copying 
machine  to  distribute  to  subscribers,  conference 
members,  etc.,  such  corrections,  comments  and 
underlines  are  reproduced  in  black  only,  so  that 
the  corrections,  comments  and  underlines  no 
longer  appear  to  be  emphasized.  The  colors  to  be 
used  for  such  corrections,  comments  or  under- 
lines  do  not  usually  have  to  correspond  to  the 
colors  in  the  original,  but  they  are  required  to  be 
distinguishable  from  the  basic  color  of  the  origi- 
nal. 

For  this  purpose,  various  methods  for  the 
formation  of  two-color  images  have  been  pro- 
posed  in,  for  example,  US-A-4,1  89,224  and  US-A- 
4,413,899  both  of  which  are  patented  to  Ricoh  Co. 

"Ltd.,  Japan.  According  to  these  proposed 
methods,  two  kinds  of  electrostatic  latent  image 
having  different  polarities  from  each  other  which 
correspond  to  the  two  colors  in  the  original  are 
simultaneously  formed,  first,  on  a  photoreceptor 
comprising  a  conductive  substance  and  a  photo- 
conductive  layer  formed  on  the  conductive  sub- 
stance.  Two  kinds  of  colour  developer  charged 
with  different  polarities  are  adhered  to  the 
electrostatic  latent  images,  resulting  in  two-color 
images,  which  are  then  subjected  to  a  charging 
treatment  to  have  the  same  polarity  and  trans- 
ferred  to  a  transfer  paper  followed  by  a  fixing 
treatment.  Two  kinds  of  photoreceptor  have  been 
used  in  the  prior  art  one  of  which  has  a  single 
photosensitive  layer  and  an  insulating  layer  on 
the  photosensitive  layer  and  the  other  of  which 
has  a  photosensitive  composite  composed  of  two 
photosensitive  layers  of  different  spectral  sen- 
sitivities.  In  the  case  where  the  photoreceptor  is 
composed  of  a  photosensitive  composite,  the 
electrostatic  latent  images  having  different 
polarities  are  formed  by  two  charging  treatments 
with  different  polarities  and  an  exposing  treat- 
ment,  followed  by  a  developing  using  a  positively 
charged  developer  from  a  first  developing  means 
and  a  negatively  charged  developer  from  a 
second  developing  means,  resulting  in  toner 
images  having  two  colors. 

Such  a  developing  step  is  shown  in  Figures  1 
and  2  of  the  accompanying  drawings  in  which 
Figure  1  is  an  illustration  showing  a  halo-effect 
produced  by  the  conventional  developing  process 
for  two-colour  electrophotography  and  Figure  2 
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toner,  thereby  minimizing  the  influence  of  electric 
charges  induced  on  the  surface  of  the  photo- 
receptor  in  the  vicinity  of  the  first  color  toner 
image  upon  the  development  of  the  said  other 

5  latent  image  with  the  second  color  toner.  This 
exposure  is  carried  out  using  a  lamp  when  the 
first  color  toner  is  non-photoconductive.  As  the 
non-photoconductive  color  toner,  any  color  toner 
known  to  be  useful  for  two-colored  elec- 

10  trophotography  can  be  used,  an  example  of 
which  is  composed  of  color  toner  particles  having 
a  diameter  in  the  range  of  from  1  to  50|im,  which 
are  prepared  by  dispersing  pigments  into  a  resin 
binder  together  with,  as  desired,  a  charge-control 

15  agent  and/or  a  toner-blocking  agent.  The  color 
toner  is  used,  as  a  toner  of  a  dual-component 
developer,  with  a  magnetic  carrier,  but  it  can  be 
used  as  a  mono-component  developer  when  it 
contains  a  magnetic  powder  therein  such  as 

20  magnetite,  ferrite,  etc.  The  pigments  are  made  of, 
for  example,  carbon  black  when  they  are  a  black 
color;  and  red  iron  oxide,  cadmium  red,  fast  red, 
etc.,  when  they  are  a  red-color.  Examples  of  the 
resin  binder  are  styrene  resins,  acrylic  resins, 

25  polyester  resins,  etc.  Examples  of  the  charge- 
regulating  agent  are  an  oil-soluble  dye  such  as 
nigrosine  base  (C.I.5045),  oil  black  (C.1.26150), 
spirane  blue;  metal  naphthenates;  metallic  fatti- 
ate  soaps;  resinate  soaps;  and  azo  dyes  contain- 

30  ing  metals.  Examples  of  the  toner-blocking  agent 
are  silica,  alumina,  talc,  etc. 

Alternatively,  when  the  first  color  toner  is 
photoconductive,  the  above-mentioned  exposure 
is  carried  out  using  a  filter  transmitting  light 

35  therethrough  having  a  wavelength  which  makes 
photoconductive  both  the  surface  of  the  photo- 
receptor  and  the  first  color  toner  thereon.  A 
photoconductive  pigment  used  for  the  photocon- 
ductive  color  toner,  is  at  least  one  selected  from 

40  an  inorganic  pigment  such  as  zinc  oxide,  titanium 
oxide,  etc.,  and  an  organic  pigment  such  as  a 
phthalocyanine  pigment  (e.g.,  nonmetallic  p- 
phthalocyanine  (C.1.74100)),  a  bisbenzoimidazole 
pigment  (e.g.,  perylene  (C.1.71105));  an  indigo 

45  pigment  (e.g.,  thioindigo  (C.I.73360);  an  azo  pig- 
ment  (e.g.,  diamine  blue  (C.1.21180));  a  perylene 
pigment;  a  quinacridone  pigment,  etc.  The  photo- 
conductive  pigment  in  the  color  toner  is  in  the 
range  of  from  10  to  35%  by  weight,  preferably  12 

so  to  30%  by  weight.  If  it  is  over  35%  by  weight,  the 
mechanical  strength  of  the  color  toner  decreases 
resulting  in  deterioration  of  the  color  toner  so  that 
the  durability  thereof  will  be  shortened.  If  it  is  less 
than  10%  by  weight,  the  decay  rate  of  electric 

55  charges  on  the  toner  in  the  exposure  step 
decreases.  As  the  resin  binder,  any  resin  binder 
known  to  be  useful  for  a  photoconductive  toner 
can  be  used,  examples  of  which  are  natural  resins 
such  as  balsam  resins,  rosins  or  the  like;  synthetic 

60  resins  such  as  vinyl  resins,  acrylic  resins,  styrene 
resins,  polyamide  resins  or  the  like;  or  mixtures 
thereof,  which  exhibit)  an  adhesiveness  under  a 
heat  or  pressing  treatment.  The  resins  used 
herein  are  either  thermoplastic  resins  or  ther- 

65  mosetting  resins.  Additives  are  used  as  desired. 

surface  of  said  photoreceptor  in  the  vicinity  of  the 
first  color  toner  image  upon  the  development  of 
the  said  other  latent  image  with  the  second  colour 
toner  is  minimized. 

The  process  of  this  invention  differs  from  the 
process  of  the  two  aforesaid  United  States  Patent 
Specifications  Nos.  4,189,224  and  4,413,899  in 
respect  of  the  stage  at  which  exposing  of  the 
latent-image  takes  place.  By  carrying  out 
exposure  between  steps  (4)  and  (5),  the  influence 
of  electric  charges  induced  on  the  surface  of  the 
latent  image  carrying  medium  in  the  vicinity  of 
the  first  color  toner  image  upon  the  development 
of  the  other  electrostatic  latent  image  with  the 
second  color  toner,  that  is  the  halo-effect,  is 
largely  suppressed. 

When  the  first  color  toner  is  non-photoconduc- 
tive,  the  exposing  of  the  photoreceptor  between 
steps  (4)  and  (5)  may  be  carried  out  using  a  lamp. 

When  the  first  color  toner  is  photoconductive, 
the  exposing  of  the  photoreceptor  between  steps 
(4)  and  (5)  may  be  carried  out  using  a  filter 
transmitting  a  light  therethrough  having  a 
wavelength  which  makes  conductive  both  the 
surface  of  said  photoreceptor  and  the  first  color 
toner  thereon. 

Thus,  the  invention  described  herein  makes 
possible  the  objects  of  (1)  providing  a  developing 
process  for  two-color  electrophotography  in 
which  the  attachment  of  the  colored  toner  to  the 
vicinity  of  the  color  toner  image  is  minimized 
thereby  to  form  distinct  images  having  two  colors 
with  a  suppressed  halo-effect;  and  (2)  providing  a 
developing  process  for  two-color  electrophoto- 
graphy  which  consists  of  simple  steps. 

Any  photoreceptor  on  which  electrostatic  latent 
images  with  positive  and  negative  polarities  are 
formed  and  maintained  by  a  known  exposure 
treatment  can  be  used  as  a  photoreceptor  with 
this  invention,  an  example  being  a  photosensitive 
composite.  The  photosensitive  composite  com- 
prises  photosensitive  layers  having  different 
spectral  sensitivities  and  is  made  of,  for  example, 
inorganic  photosensitive  substances  such  as 
amorphous  selenium,  zinc  oxide,  etc.,  or  organic 
photosensitive  substances  such  as  polyvinylcar- 
bazole,  etc.,  but  is  not  limited  thereto.  When  the 
photosensitive  layer  is  made  of  amorphous 
selenium,  it  is  positively  charged  due  to  the  p- 
electroconductivity  of  the  amorphous  selenium. 
When  it  is  made  of  zinc  oxide,  it  is  negatively 
charged  due  to  the  n-electroconductivity  of  zinc 
oxide. 

As  a  conductive  substrate  which  supports  the 
photosensitive  layers  thereon,  any  conductive 
substrate  known  to  be  useful  for  photoreceptors 
can  be  used,  examples  of  which  are  an  elec- 
troconductive  metal  such  as  aluminium,  a  sub- 
strate  prepared  by  disposing  an  electroconduc- 
tive  substance  on  a  plastic  film  base  by  vacuum 
evaporation  deposition,  or  the  like. 

Exposure  is  carried  out  between  the  developing 
treatment  of  one  of  the  electrostatic  latent  images 
with  the  first  color  toner  and  the  developing 
treatment  of  the  other  with  the  second  color 
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polarity  in  the  first  charging  treatment  (Figure 
4(b))  to  obtain  the  first  photosensitive  layer  12 
charged  with  a  positive  polarity  and  the  second 
photosensitive  layer  13  charged  with  a  negative 

5  polarity,  resulting  in  a  double-eiectric  layer  con- 
sisting  of  different  polarities  on  the  photo  receptor 
11.  The  charging  process  is,  of  course,  carried  out 
depending  upon  the  charging  characteristic  of 
each  of  the  photosensitive  layers  12  and  13.  The 

10  charging  means  2  comprises,  for  example,  an  AC 
corona  charger  generating  either  positive  electric 
charges  or  negative  charges,  or  a  pair  of  corona 
chargers  generating  positive  and  negative  electric 
charges,  respectively. 

15  Then,  on  the  photoreceptor  1  1  having  a  double- 
electric  layer,  an  exposure  corresponding  to  two 
colors  of  the  original  33  is  carried  out  by  means  of 
a  first  exposing  means  3  (Figure  4  (c)),  causing 
photoconduction  in  the  corresponding  region  of 

20  each  of  the  photosensitive  layers  12  and  13 
depending  upon  each  of  the  two  color 
wavelengths.  For  example,  the  region  on  the 
photosensitive  layers  12  and  13  corresponding  to 
a  white  color  region  W  (which  corresponds  to  a 

25  white  background)  becomes  photoconductive  so 
that  potential  thereon  becomes  zero,  while  the 
region  R  (which  corresponds  to  a  red  color  in  the 
original)  on  the  second  photosensitive  layer  13 
which  has  a  sensitivity  to  the  red  color 

30  wavelength  alone  becomes  photoconductive 
decreasing  in  the  negative  electric  charges  on  the 

/  second  photosensitive  layer  13.  The  positive  elec- 
tric  charges  still  remain  on  the  first  photosensitive 
layer  12.  Since  the  light  does  not  reach  the  region 

35  B  in  the  photoreceptor  11  corresponding  to  the 
black  region  in  the  original,  the  electric  resistance 
thereof  is  kept  at  the  same  level  as  that  prior  to 
the  exposure,  resulting  in  electrostatic  latent 
images  having  different  polarities  on  the  photo- 

40  receptor  1  1  which  correspond  to  the  two  colors  in 
the  original  33.  The  above-mentioned  first  expos- 
ing  means  3  comprises  a  light  source  31  and  an 
optical  system  32  which  makes  an  optical  image 
corresponding  to  the  original  33  on  the  photo- 

45  sensitive  layer  1  2. 
The  electrostatic  latent  images  having  the 

different  polarities  are  then  subjected  to  a 
developing  treatment  with  a  color  toner  by  means 
of  a  first  developing  means  4  which  comprises  a 

so  developer  container  42,  the  first  color  toner  41 
and  a  carrier  contained  in  the  container  42,  and  a 
sleeve  43.  The  container  42  is  made  of,  for 
example,  a  non-magnetic  resin  such  as  pholy- 
ethylene/terephthalate  or  the  like.  The  sleeve  43  is 

55  made  of  a  non-magnetic  and  conductive  material 
with  respect  to  at  least  the  surface  thereof,  at  the 
back  of  which  a  magnet  or  the  like  is  disposed. 
The  first  color  toner  41  and  the  carrier  are  mixed 
by  an  agitation  means  within  the  container  42 

60  such  that  friction  therebetween  induces  an 
electrostatic  charge  having  e.g.,  a  negative  polar- 
ity  on  the  first  toner  41.  On  the  sleeve  43,  the 
charged  first  color  toner  41  forms  a  magnetic 
brush  44,  which  is  in  contact  with  the  photorecep- 

65  tor  11  so  that  one  of  the  electrostatic  latent 

The  pigments  are,  for  example,  photoconductive 
zinc  oxide  or  titanium  oxide  particles,  on  the 
surface  of  each  of  which  a  sensitizing  coloring 
matter  such  as  acridine  orange,  Rhodamine,  ery- 
throsine,  etc.,  is  bound  in  a  single  layered  or 
laminating  form.  Dyes  are  used  as  desired. 

The  second  color  toner  to  be  used  together  with 
the  photoconducjjve  color  toner  as  the  first  color 
toner  is  not  required  to  be  photoconductive,  but  it 
should  be  a  toner  of  a  mono-  or  dual-component 
system. 

When  the  first  color  toner  is  photoconductive, 
the  exposure  is  carried  out  using  a  filter  transmit- 
ting  a  light  therethrough  having  a  wavelength 
which  makes  photoconductive  both  the  surface  of 
the  photoreceptor  and  the  first  color  toner 
thereon,  thereby  minimizing  the  influence  of  elec- 
tric  charges  induced  on  the  surface  of  the  photo- 
receptor  in  the  vicinity  of  the  first  photoconduc- 
tive  color  toner  image  upon  the  development  of 
the  electrostatic  latent  image  with  the  second 
color  toner. 

The  process  of  the  invention  will  now  be 
described  with  reference  to  two  working  pro- 
cedures  in  which  reference  will  be  made  by  way 
of  illustration  only,  to  the  remaining  accompany- 
ing  drawings,  as  follows: 

Figure  3  is  a  partly  sectional  front  view  of  a 
developing  apparatus  for  the  developing  process 
of  this  invention. 

Figure  4  is  a  schematic  illustration  showing  the 
developing  process  using  the  developing 
apparatus  in  Figure  3. 

Figure  5  is  a  partly  sectional  front  view  of 
another  developing  apparatus  for  the  developing 
process  of  this  invention. 

Figure  6  is  a  schematic  illustration  showing  the 
developing  process  using  the  developing 
apparatus  in  Figure  5. 

Procedure  A 
Figure  3  shows  a  developing  apparatus  for  this 

invention  which  comprises  a  photoreceptor  drum 
1,  a  charging  means  2  disposed  near  the  drum  1,  a 
first  exposing  means  3  near  the  drum  1  beyond 
the  charging  means  2,  a  first  developing  means  4 
near  the  drum  1  beyond  the  first  exposing  means 
3,  a  second  developing  means  5  near  the  drum  1 
beyond  the  first  developing  means  4,  and  a 
second  exposing  means  6  such  as  a  discharging 
lamp  near  the  drum  1  between  the  first  and  the 
second  developing  means  4  and  5.  The  photo- 
receptor  drum  1  is  composed  of  the  first  and  the 
second  photosensitive  layers  12  and  13,  having 
different  spectral  sensitivities,  which  are  lami- 
nated  on  a  conductive  substrate  14. 

The  developing  apparatus  operates  as  follows: 
As  shown  in  Figure  4,  the  photoreceptor  11, 

which  is  constituted  by  the  first  and  the  second 
photosensitive  layers  12  and  13  and  the  conduc- 
tive  substrate  14,  is  subjected  to  a  first  charging 
treatment  with,  for  example,  a  positive  polarity  by 
the  charging  means  2  (Figure  4(a)),  followed  by  a 
second  charging  treatment  with  a  different  polar- 
ity  (i.e.,  a  negative  polarity)  from  the  charging 
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merit  (Figure  6(b))  in  the  same  manner  as  in 
Procedure  A,  resulting  in  a  double-electric  layer 
consisting  of  different  polarities  on  the  photo- 
receptor. 

5  Then,  on  the  photoreceptor  1  1  having  a  double- 
electric  layer,  an  exposure  corresponding  to  two 
colors  of  the  original  33  is  carried  out  by  means  of 
the  exposing  means  3  (Figure  6(c))  in  the  same 
manner  as  in  Procedure  A,  causing  photoconduc- 

10  tion  in  the  corresponding  region  of  each  of  the 
photosensitive  layers  12  and  13  depending  upon 
each  of  the  two  color  wavelengths,  and  resulting 
in  electrostatic  latent  images  having  different 
polarities  on  the  photoreceptor  which  correspond 

15  to  the  two  colors  in  the  original. 
The  latent  images  are  then  subjected  to  a 

developing  treatment  with  a  color  toner  by  the 
first  developing  means  4  in  the  same  manner  as 
in  Procedure  A. 

20  The  first  photoconductive  color  toner  41  ,  which 
is  electrostatically  charged,  in  advance,  within  the 
developer  container  42  forms  a  magnetic  brush 
44,  which  is  in  contact  with  the  photoreceptor  1  1 
so  that  one  of  the  latent  images  thereon  is 

25  developed  by  the  first  photoconductive  color 
toner  41.  The  development  is  not  limited  to  a 
known  contact  development,  but  is  carried  out  by 
a  known  non-contact  development  such  as  a 
"jumping"  development,  a  touch-down  develop- 

30  ment,  etc. 
In  order  to  minimize  the  charges  which  are 

induced  in  the  surrounding  area  of  the  first  color 
toner  image,  the  surface  of  the  photoreceptor  1  1 
is  exposed  through  the  discharging  means  60,  so 

35  that  the  first  photoconductive  toner  41  on  the 
latent  image  is  rendered  photoconductive,  result- 
ing  in  the  migration  of  the  negative  electric 
charges  of  the  photoconductive  color  toner  41  to 
the  positive  electric  charges  of  the  latent  image, 

40  and  the  disappearance  of  both  electric  charges 
thereof.  As  the  charges  in  the  skirt  area  of  the 
latent  image  disappear,  the  induced  charges 
having  a  different  polarity  from  that  of  the  latent 
image  (i.e.,  having  the  same  polarity  as  the  first 

45  photoconductive  color  toner  41)  are  attracted 
from  below  the  first  photoconductive  color  toner 
41,  and  no  longer  exist  in  the  surrounding  area 
thereof. 

Then,  the  other  latent  image  remaining  on  the 
so  photoreceptor  11  is  developed  with  the  second 

color  toner  51  by  the  second  developing  means  5 
(Figure  6(d))  in  the  same  manner  as  in  Procedure 
A.  Since  the  above-mentioned  induced  charges 
no  longer  exist  in  the  surrounding  area  of  the  first 

55  photoconductive  color  toner  41  ,  the  second  color 
toner  51  does  not  adhere  to  the  skirt  area  of  the 
toner  image  so  that  the  halo-effect  can  be  sup- 
pressed. 

The  second  color  toner  51  is  not  required  to  be 
60  photoconductive.  In  order  that  the  resulting  two- 

colored  toner  images  are  realized  to  be  clear  and 
distinct,  the  colors  of  the  first  and  the  second 
color  toners  41  and  51  are  preferably  black  and 
red,  respectively,  but  are  not  limited  thereto. 

65  The  two-colored  toner  images  are  then  charged 

images  thereon  is  developed  by  the  first  color 
toner.  The  development  with  the  first  color  toner 
is  not  limited  to  a  known  contact  development, 
but  is  carried  out  by  a  known  non-contact 
development  such  as  a  "jumping"  development, 
a  touch-down  development,  etc.  In  the  surround- 
ing  area  of  the  electrostatic  latent  image 
developed  by  the  first  color  toner,  electric  charges 
having  a  different  polarity  from  the  charging 
polarity  of  the  said  latent  image  (i.e.,  the  same 
polarity  as  the  first  color  toner)  are  induced. 

In  order  to  minimize  the  induced  charges,  then, 
the  surface  of  the  photoreceptor  1  1  is  subjected  to 
an  exposing  treatment  by  means  of  the  second 
exposing  means  6,  in  such  a  manner  that  the 
induced  charges  in  the  surrounding  area  of  the 
above-mentioned  latent  image  disappear  or  are 
minimized  without  influence  on  the  charges  of  the 
latent  image. 

Then,  the  other  latent  image  remaining  on  the 
photoreceptor  11  is  developed  with  the  second 
color  toner  by  means  of  the  second  developing 
means  5  (Figure  4(d))  which  has  the  same  struc- 
ture  and  developer  as  the  first  developing  means 
4  except  the  color  of  the  toner.  Since  the  above- 
mentioned  induced  charges  do  not  exist  in  the 
surrounding  area  of  the  first-color  toner  image, 
the  second  color  toner  51  is  not  bound  to  the 
surroundings  of  the  first-color  toner  image  so  that 
the  halo-effect  can  be  significantly  suppressed. 

In  order  that  the  resulting  two-colored  images 
are  realized  to  be  clear  and  distinct,  it  is  preferable 
that  the  first  color  toner  41  isblack  and  the  second 
color  toner  51  is  red.  The  colors  of  the  color  toners 
41  and  51  are  not,  of  course,  limited  to  black  and 
red  respectively.  But  these  colors  show  the  great- 
est  reduction  in  the  halo-effect. 

The  two-colored  toner  images  obtained  are 
then  charged  with  the  same  polarity  (e.g.,  a 
positive  polarity)  by  a  charging  means  (not 
shown)  positioned  beyond  the  second  developing 
means  5,  followed  by  an  electrostatical  transfer- 
ring  treatment  to  transfer  the  toner  images  onto 
the  back  of  a  transfer  paper,  resulting  in  a  two- 
colored  (e.g.,  red  and  black)  image  which  corre- 
sponds  to  the  colors  in  the  original  and  in  which 
the  two  colors  are  easily  distinguishable. 

Procedure  B 
Figure  5  shows  another  developing  apparatus 

for  this  invention  which  has  the  same  structure  as 
that  shown  in  Figure  4,  except  that  a  discharging 
means  60  is  used  instead  of  the  second  exposing 
means  6.  The  discharging  means  60  comprises  a 
discharge  lamp  61  and  a  filter  62  transmitting 
therethrough  a  light  from  the  lamp  61  having  a 
wavelength  which  makes  photoconductive  both 
the  surface  of  the  photoreceptor  11  and  the 
photoconductive  color  toner  41  . 

As  shown  in  Figure  6,  the  photoreceptor  11  is 
subjected  to  the  first  charging  treatment  with,  for 
example,  a  positive  polarity  (Figure  6(a)), 
followed  by  the  second  charging  treatment  with  a 
different  polarity  (i.e.,  a  negative  polarity)  from 
the  charging  polarity  in  the  first  charging  treat- 
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makes  photoconductive  both  the  surface  of  said 
photoreceptor  and  the  first  color  toner  thereon. 

Patentanspriiche 
5 

1.  Elektrophotographisches  Verfahren  fur  zwei 
Farben  mit  folgenden  Verfahrensschritten: 

(1)  Laden  der  Oberflache  eines  Photoaufneh- 
mers,  der  ein  leitfahiges  Substrat  und  zwei 

10  Schichten  zum  Erzeugen  elektrostatischer, 
unsichtbarer  Bilder,  die  der  Reihe  nach  auf  dem 
leitfahigen  Substrat  ausgebildet  sind,  aufweist, 
wobei  die  Schichten  unterschiedliche  spektrale 
Empfindlichkeiten  haben, 

15  (2)  Laden  der  Oberfiache  des  Photoaufnehmers 
mit  einer  von  der  Ladepolaritat  in  Verfahrens- 
schritt(1)  unterschiedlichen  Polaritat,  urn  dadurch 
eine  doppelte  elektrische  Schichtzu  erzeugen,  die 
aus  unterschiedlichen  Poiaritaten  auf  dem  Photo- 

20  aufnehmer  besteht, 
(3)  Belichten  eines  zweifarbigen  Originales  zum 

Erzeugen  eines  elektrostatischen,  unsichtbaren 
Bildes  mit  unterschiedlichen  Poiaritaten  entspre- 
chend  des  zweifarbigen  Originales  auf  der  Ober- 

25  flache  des  Photoaufnehmers, 
(4)  Ubertragen  eines  ersten  Farbtoners,  der  mit 

einer  Polaritat  geladen  ist,  die  von  der  Ladepolari- 
tat  eines  der  elektrostatischen,  unsichtbaren  Bil- 
der  abweicht,  auf  das  elektrostatische,  unsicht- 

30  bare  Bild,  um  das  elektrostatische,  unsichtbare 
Bild  mit  dem  ersten  Farbtoner  zu  entwickeln, 

(5)  Ubertragen  eines  zweiten  Farbtoners,  der 
mit  einer  Polaritat  geladen  ist,  die  von  der  Lade- 
polaritat  des  anderen  elektrostatischen,  unsicht- 

35  baren  Biides  abweicht,  auf  das  andere  elektro- 
statische,  unsichtbare  Bild,  um  das  andere  elek- 
trostatische,  unsichtbare  Bild  mit  dem  zweiten 
Farbtoner  zu  entwickeln, 
dadurch  gekennzeichnet,  dalS  das  Belichten  der 

40  Oberflache  des  Photoaufnehmers  zum  Beseitigen 
von  elektrischen  Ladungen  mit  der  gleichen  Pola- 
ritat  wie  der  erste  Farbtoner,  die  auf  der  Oberfla- 
che  des  Photoaufnehmers  in  der  Nahe  des  elek- 
trostatischen,  unsichtbaren  Bildes,  das  durch  den 

45  ersten  Farbtoner  entwickelt  ist,  induziert  sind, 
zwischen  den  Verfahrensschritten  (4)  und  (5)  aus- 
gefiihrt  wird,  wodurch  der  EinflulS  der  elektri- 
schen  Ladungen,  die  auf  der  Oberflache  des 
Photoaufnehmers  in  der  Nahe  des  ersten  Farbto- 

50  nerbildes  induziert  sind,  auf  die  Entwicklung  des 
anderen  unsichtbaren  Bildes  mit  dem  zweiten 
Farbtoner  minimiert  wird. 

2.  Ein  elektrophotographisches  Verfahren  fur 
zwei  Farben  nach  Anspruch  1,  bei  dem  der  erste 

55  Farbtoner  ein  nicht-photoleitfahiger  ist. 
3.  Ein  elektrophotographisches  Verfahren  fur 

zwei  Farben  nach  Anspruch  2,  bei  dem  das  Belich- 
ten  der  Oberflache  des  Photoaufnehmers 
zwischen  den  Verfahrensschritten  (4)  und  (5) 

60  unter  Verwenden  einer  Lampe  ausgefiihrt  wird. 
4.  Ein  elektrophotographisches  Verfahren  fur 

zwei  Farben  nach  Anspruch  1,  bei  dem  der  erste 
Farbtoner  ein  photoleitfahiger  ist. 

5.  Ein  elektrophotographisches  Verfahren  fur 
65  zwei  Farben  nach  Anspruch  4,  bei  dem  das  Belich- 

with  the  same  polarity  (e.g.,  a  positive  polarity)  by 
a  charging  means  (not  shown)  positioned  beyond 
the  second  developing  means  5,  followed  by  an 
electrostatic  transferring  treatment  to  transfer  the 
toner  images  on  to  a  transfer  paper,  resulting  in  a 
two-colored  (e.g.,  red  and  black)  image  which 
corresponds  to  the  two  colors  in  the  original  and 
in  which  the  two  colors  are  easily  distinguishable. 

Claims 

1.  A  two-color  electrophotographic  process 
comprising  the  steps  of: 

(1)  charging  the  surface  of  a  photoreceptor 
having  a  conductive  substrate  and  two  electro- 
static  latent  image  forming  layers  successively 
formed  on  the  conductive  substrate,  said  layers 
having  different  spectral  sensitivities, 

(2)  charging  the  surface  of  said  photoreceptor 
with  a  polarity  different  from  the  charging  polarity 
in  step  (1),  thereby  to  produce  a  double  electric 
layer  consisting  of  different  polarities  on  said 
photoreceptor, 

(3)  exposing  a  two-colored  original  to  form 
electrostatic  latent  images  which  have  different 
polarities  corresponding  to  the  two-colored  origi- 
nal  on  the  surface  of  said  photoreceptor, 

(4)  transferring  a  first  color  toner  charged  with  a 
polarity  different  from  the  charging  polarity  of 
one  of  the  electrostatic  latent  images  to  said 
electrostatic  latent  image  to  develop  said  electro- 
static  latent  image  with  the  first  color  toner, 

(5)  transferring  a  second  color  toner  charged 
with  a  polarity  different  from  the  charging  polarity 
of  the  other  electrostatic  latent  image  to  said 
other  electrostatic  latent  image  to  develop  said 
other  electrostatic  latent  image  with  the  second 
color  toner, 
characterised  in  that  exposing  of  the  surface  of 
said  photoreceptor  so  as  to  eliminate  electric 
charges  with  the  same  polarity  as  the  first  color 
toner  which  are  induced  on  the  surface  of  said 
photoreceptor  in  the  vicinity  of  said  electrostatic 
latent  image  developed  by  the  first  color  toner  is 
carried  out  between  the  steps  (4)  and  (5),  whereby 
the  influence  of  electric  charges  induced  on  the 
surface  of  said  photoreceptor  in  the  vicinity  of  the 
first  color  toner  image  upon  the  development  of 
the  said  other  latent  image  with  the  second  color 
toner  is  minimized. 

2.  A  two-color  electrophotographic  process 
according  to  claim  1,  wherein  said  first  color  toner 
is  non-photoconductive. 

3.  A  two-color  electrophotographic  process 
according  to  claim  2,  wherein  said  exposing  of  the 
surface  of  the  photoreceptor  between  steps  (4) 
and  (5)  is  carried  out  using  a  lamp. 

4.  A  two-color  electrophotographic  process 
according  to  claim  1,  wherein  said  first  color  toner 
is  photoconductive. 

5.  A  two-color  electrophotographic  process 
according  to  claim  4,  wherein  said  exposing  of  the 
surface  of  the  photoreceptor  between  steps  (4) 
and  (5)  is  carried  out  using  a  filter  transmitting  a 
light  therethrough  having  a  wavelength  which 
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de  I'autre  image  latente  electrostatique  a  ladite 
image  latente  electrostatique  pour  developper 
ladite  autre  image  latente  electrostatique  avec  le 
second  toner  colore, 
caracterise  en  ce  que  I'exposition  de  la  surface 
dudit  photorecepteur,  de  maniere  a  eliminer  les 
charges  electriques  ayant  la  meme  polarite  que  le 
premier  pigment  colore  qui  sont  induites  a  la 
surface  dudit  photorecepteur  au  voisinage  de 
ladite  image  latente  electrostatique  developpee 
par  le  premier  pigment  colore  est  effectuee  entre 
les  etapes  (4)  et  (5),  ce  qui  fait  que  I'influence  des 
charges  electriques  induites  a  la  surface  dudit 
photorecepteur  au  voisinage  de  la  premiere 
image  a  toner  colore  sur  le  developpement  de 
ladite  autre  image  latente  avec  le  second  toner 
colore  est  reduite. 

2.  Procede  electrophotographique  bicolore 
selor,  la  revendication  1,  dans  lequel  ledit  premier 
toner  colore  est  non-conducteur. 

3.  Procede  electrophotographique  bicolore 
selon  la  revendication  2,  dans  lequel  on  procede  a 
ladite  exposition  de  la  surface  du  photorecepteur 
entre  les  etapes  (4)  et  (5)  en  utilisant  une  lampe. 

4.  Procede  electrophotographique  bicolore 
selon  la  revendication  1,  dans  lequel  ledit  premier 
toner  colore  est  photoconducteur. 

5.  Procede  electrophotographique  bicolore 
selon  la  revendication  4,  dans  lequel  I'exposition 
de  la  surface  du  photorecepteur  entre  les  etapes 
(4)  et  (5)  se  fait  en  utilisant  un  filtre  laissant  passer 
une  lumiere  ayant  une  longueur  d'onde  qui  rend 
photoconducteur  a  la  fois  la  surface  dudit  photo- 
recepteur  et  le  premier  toner  colore  qui  s'y  trouve. 

ten  der  Oberfiache  des  Photoaufnehmers 
zwischen  den  Verfahrensschritten  (4)  und  (5) 
unter  Verwenden  eines  Filters  ausgeftihrt  wird, 
der  Licht  mit  einer  Wellenlange  durchlaBt,  die 
sowohl  die  Oberfiache  des  Photoaufnehmers  als 
auch  den  hierauf  befindlichen  Farbtoner  photo- 
leitfahig  macht. 

Revendications 

1.  Procede  electrophotographique  bicolore 
comprenant  les  etapes  consistant  a: 

(1)  charger  la  surface  d'un  photorecepteur 
ayant  un  substrat  conducteur  et  de  deux  couches 
formant  image  latente  electrostatiques  successi- 
vement  formees  sur  le  substrat  conducteur,  les- 
dites  couches  ayant  des  sensibilites  spectrales 
differentes, 

(2)  charger  la  surface  dudit  photorecepteur  avec 
une  polarite  differente  de  la  polarite  de  charge  de 
I'etage  (1  ),  pour  produire  ainsi  une  double  couche 
electrique  constitute  de  polarites  differentes  sur 
ledit  photorecepteur, 

(3)  exposer  un  original  bicolore  pour  former  des 
images  latentes  electrostatiques  qui  ont  des  pola- 
rites  differentes  correspondant  a  I'original  bico- 
lore  a  la  surface  dudit  photorecepteur, 

(4)  transferer  un  premier  toner  colore  charge 
avec  une  polarite  differente  de  la  polarite  de 
charge  d'une  des  images  latentes  electrostatique 
pour  developper  ladite  image  latente  electrosta- 
tique  avec  le  premier  toner  colore, 

(5)  transferer  un  second  toner  colore  charge 
d'une  polarite  differente  de  la  polarite  de  charge 
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