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57 ABSTRACT 
An electrophotographic process including a color 
masking operation comprising providing a photocon 
ductive insulator as a main photosensitive element and 
a substantially transparent photoconductive insulator 
as a transparent photosensitive element, where the 
main photosensitive element is provided with a 
grounded conductive support and the transparent pho 
tosensitive element is provided with a transparent 
grounded conductive support and where the spectrum 
sensitivity region of the transparent photosensitive ele 
ment is different from the spectrum sensitivity region 
of the main photosensitive element or the main photo 
sensitive element combined with a colored filter, 
charging both photosensitive elements with the same 
polarity, facing the charged surfaces of both the pho 
tosensitive elements toward each other so that a slight 
gap exists therebetween ( 1) with the colored filter in 
terposed and/or a substantially transparent insulator 
interposed, or (2) with nothing interposed, image ex 
posing while both the photosensitive elements are held 
in registry from the side of the transparent photosensi 
tive element to obtain the electrostatic latent images 
of reflected image relation on the main photosensitive 
element and the transparent photosensitive element, 
and developing the latent image on the main photo 
sensitive element while maintaining the registry be 
tween both the photosensitive elements, the amount of 
toner deposited being influenced by the latent image 
on the transparent photosensitive element. 

7 Claims, 3 Drawing Figures 
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ELECTROPHOTOGRAPHIC PROCESS 
INCLUDING A COLOR MASKING OPERATION 

BACKGROUND OF THE INVENTION 
i. Field of the Invention 
The present invention relates to a masking process 

which compensates deficiencies in the spectral absorp 
tion properties of coloring agents used for forming 
electrophotography multicolor images. 

2. Description of the Prior Art 
The so-called "subtractive color process" is utilized 

for multi-color electrophotographic printing to obtain 
a colored image by distributing the quantities of three 
kinds of coloring agents, which respectively absorb 
blue, green and red components of visible rays. In the 
subtractive color process, there are used three kinds of 
coloring agents: yellow to absorb blue, magenta to ab 
sorb green; and cyan to absorb red. Coloring agents of 
magenta and cyan, such as printing inks, pigments, dye 
stuffs, etc. absorb only green or red, respectively, and 
they do inaccurately absorb other wave length areas. 
For example, cyan coloring agents absorb a fair amount 
of green and a minor amount of blue while magenta ab 
sorbs a fair amount of blue and a minor amount of red. 
The yellow coloring agent is nearly ideal in absorption. 

Accordingly to correct the inaccurate absorption of 
cyan coloring agents in the image, the quantity of ma 
genta coloring agent to absorb green decreased by the 
amount of said inaccurate absorption of the cyan color 
ing agent. The overlapping portions of cyan and ma 
genta color agents will then absorb a proper amount of 
green. Also, the cyan coloring agent absorbs blue and, 
if necessary, a decrease of yellow coloring agent corre 
sponding to the quantity of cyan coloring agent in the 
image will overcome this fault. Correction for the inac 
curate absorption of magenta coloring agents is quite 
the same. 

SUMMARY OF THE INVENTION 
in the present invention, a transparent electrophoto 

graphic sensitive element and an ordinary electropho 
tographic sensitive element are provided. The photo 
sensitive layers are sensitive to different regions of the 
spectrum. The two photosensitive elements are uni 
formly charged and are placed as photosensitive layers 
facing each other to obtain simultaneously two color 
separated electrostatic latent images by exposure from 
the side of the transparent photosensitive element. 
For multi-color electrophotography, the operations 

the two color separated latent images face each a small 
and definite distance apart and developing with a color 
ing agent corresponding to the color separated latent 
image to be developed. This process is repeated to ob 
tain a multi-color electrophotography print corrected 
for inaccurate absorption of the coloring agents. 
Thus, a primary object of the present invention is to 

provide a process of correcting the inaccurate absorp 
tion of coloring agents and provide clear color images. 

BRIEF DESCRIPTION OF THE DRAWINGS 
FIG. 1 is an illustration of the exposure process of the 

present invention. 
FIGS. 2 and 3 are illustrations of the whole process 

of the present invention. 
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DETAILED DESCRIPTION OF THE INVENTION 
The principle of the present invention will now be de 

scribed in greater detail with reference to the accompa 
nying drawings, 
FIG. 1 is an illustration the exposure process by the 

present invention. In FIG. 1, 12 is the main photosensi 
tive element and comprises a main photosensitive layer 
1 which is a photoconductive insulating layer, and con 
ductive support 2. 

13 is the transparent photosensitive element which 
acts as a developing electrode during development, and 
comprises transparent photosensitive layer 4 which is, 
a photoconductive insulating layer, and transparent 
support 5. 
7 represents the charge uniformly given the main 

photosensitive layer 1, and 8 represents the charge uni 
formly given the transparent photosensitive layer 4. 
The uniform charge may be either positive or negative, 
but the charges on the main and transparent photosen 
sitive layers should be the same polarity. A negative 
charge is shown in FIG. 1. 
10 is an original picture such as a "color slide" for ex 

posure. 11 is a source of illumination, and 9 is a projec 
tion lens. 14 is a red, green or blue filter inserted be 
tween the transparent photosensitive layer 4 and the 
main photosensitive layer 1. The main photosensitive 
layer and the trannsparent photosensitive layer are 
made to face each other, and filter 14 is placed be 
tween them whereafter exposure is made from the 
transparent photosensitive layer side as shown. 
By exposure, electrostatic latent images are formed 

on both photosensitive layers. Since the transparent 
photosensitive layer's spectral sensitivity distribution 
differs from that of the main photosensitive layer due 
to the combination of the filter 14 and the main photo 
sensitive layer, the electrostatic latent images formed 
are different and correspond to the colors of the origi 
nal picture. 
The total (or resulting) spectral sensitivity distribu 

tion of the main photosensitive layer is a function not 
only of the spectral sensitivity of the main photosensi 
tive layer per se but also the spectral transmittance of 
the filter 14. It is important that the total (or resulting) 
spectral sensitivity distribution of the main photosensi 
tive layer (that is, the spectral transmittance offilter 14 
plus the spectral sensitivity of the main photosensitive 
layer) is substantially different from the spectral sensi 
tivity of the transparent photosensitive layer. Thus, it is 
possible that the spectral sensitivity of the two photo 
sensitive layers be different or the spectral sensitivity 
may be the same with a filter such as filter 14 inserted. 

For example, an electrostatic latent image corre 
sponding to the magenta image portion on the main 
photosensitive layer may be made as follows (where the 
main photosensitive layer is panchromatically sensi 
tized): As the transparent photosensitive layer 4, a red 
sensitive layer (non-sensitive to blue and green) is 
used. In order to cut ultraviolet radiation, it is advisable 
to insert an ultra-violet filter in an appropriate position 
between the light source 11 and the transparent photo 
sensitive element 13. The main photosensitive layer 1 
is exposed to light through the transparent photosensi 
tive element 13 and the filter 14 (which is a green filter 
and only transmits green light). Thus, on the main pho 
tosensitive layer 1 an electrostatic latent image corre 
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sponding to green light, that is, the magenta portion of 
the image is formed. While on the transparent photo 
sensitive layer 4 which is red-sensitive, an electrostatic 
latent image corresponding to red light, that is, the 
cyan portion of the image is formed. 
The thus obtained electrostatic latent images are 

then developed. 
FIG. 2 is a representation of the relative positions of 

the elements during development. The main photosen 
sitive element and the transparent photosensitive ele 
ment are secured with a small space therebetween (to 
insure no movement) in a facing relationship as during 
exposure. 3 represents the electrostatic latent image on 
the main photosensitive layer and 6 represents the elec 
trostatic latent image on the transparent photosensitive 
layer. In such a state, the electrostatic latent image 3 
(for example, having a negative polarity) on the main 
photosensitive layer is developed with a positively 
charged magenta toner. The coloring agent adheres 
well to the edge portion of electrostatic latent image 3 
on the main photosensitive layer 1 which does not face 
the electrostatic latent image 6 on the transparent pho 
tosensitive layer as can be seen in FIG. 2. Only a por 
tion of coloring agent, determined by the difference of 
electric field strength between electrostatic latent 
image 3 and electrostatic latent image 6 adheres to that 
portion of electrostatic latent image 3 which faces elec 
trostatic latent image 6 on transparent photosensitive 
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layer 4. Thus, it is possible to decrease the quantity of 30 
toner which adheres to electrostatic latent image 3 by 
using a "masking" effect, that is by controlling the elec 
tric field of electrostatic latent image 3 with electro 
static latent image 6. 
As stated above, the latent image 6 corresponds to 

the cyan portion of the original and on the highly 
charged portion of the main photosensitive element a 
large amount of magenta toner is deposited. On the 
main photosensitive layer the magenta toner is depos 
ited corresponding to the charge, that is, the latent im 
age. However, the amount of toner deposited is influ 
enced by the charge on the transparent photosensitive 
layer (that is, latent image 6). Therefore, the amount 
of toner deposited on the portion which faces the 
highly charged portion of the latent image 6 is de 
creased. The magenta image density thus decreased is 
compensated by the magenta absorption portion of the 
cyan toner image which normally is an unwanted ab 
sorption. 
For reproduction of a three colored image such as a 

"color slide,' the above process is carried out in cyan, 
magenta and yellow colors. To obtain a three colored 
image by the use of the same main photosensitive layer, 
the main photosensitive layer must be panchromati 
cally sensitized. 
The following shows the combinations of the main 

photosensitive layer and filters and the spectral sensi 
tivity of the transparent photosensitive layer to obtain 
various colors: 

Toner Color Spectral Sensitivity of 
For Developing Filter Color Transparent Photosensi 

tive Layer 
Cyan Red Green 

Magenta Green Red 
Yellow Blue Red and Green 
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4 
Thus, the toner image on the main photosensitive 

layer is obtained by correcting the inaccurate absorp 
tion of individual toner image for other colors. 
The electrostatic latent image of the transparent pho 

tosensitive layer and the main photosensitive layer 
should be developed with no movement in their posi 
tions while they are facced but since exposure is carried 
out with one above another, registration is very easy. 
For example, the photosensitive elements may be 

fixed relative to each other at one end, or may have a 
stick inserted into holes at one corner, etc. 
The two electrostatic latent images are easily formed 

by a one time exposure. 
The electrostatic latent images on the transparent 

photosensitive element and the main photosensitive el 
ement are in a mutual image relationship because the 
former is exposed from the support mirror side and the 
latter from the photosensitive layer side. 
Accordingly, if the two images are faced as they are 

exposed, they match completely and are in a conve 
nient form for development. 
The present invention thus finds excellent applica 

tion to obtaining electrostatic latent images in a mirror 
image relation by a one time exposure. 

In representative photosensitive elements employed 
in the present invention, the following may be used. 
For the conductive support, the following are gener 

ally used: 
1. Paper having applied thereto polyvinyl alcohol, 

etc. so as to be electrically conductive; 
2. Plastic films having a conductive surface layer, 

such as vacuum vaporized metal; 
3. Metallic foils; 
4. Metallic plates; 
5. Plastic films having applied thereto organic materi 

als, e.g., potassium polybenzene sulphonate so as, to be 
conductive. 
As the main photosensitive layer, any photoconduc 

tive material may be used, for example, the following 
materials can be used: 

1. Photoconductive zinc oxide which is spectrally 
sensitized by a coloring material, applied on the sup 
port in a polymeric binder, e.g., a styrenated alkyd 
resin, to provide a 5-30 micron dry thickness. 

2. Photoconductive CdS powder which is spectrally 
sensitized by a coloring material absorptive in the red, 
green and blue regions, applied as in 1 above with a 
binder. 

3. Selenium or selenium/tellurium evaporated on the 
support to a 10-200 micron thickness. 

4. An organic photoconductive body such as polyvi 
nyl carbazole which is spectrally sensitized by a color 
ing material, applied on the support with a plasticizer. 

For the transparent photosensitive element, the fol 
lowing may be used: 
For the support: 
1. NESA coated glass. 
2. Cul is on a plastic film. 
3. A thin metal evaporated on the plastic film which 

is transparent and electrically conductive. 
The transparent photosensitive part need not neces 

sarily be completely transparent, and may be translu 
cent with little absorption or diffusion of light because 
the main photosensitive part is exposed through the 
transparent photosensitive element. 
For the photosensitive layer: 
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1. Photoconductive zinc oxide powder which is dye 
sensitized, mixed with a binder and then applied to a 
thickness of 1-10 micron to be easily light penetrated. 

2. An organic photoconductive body such as polyvi 
nyl carbazole which is dye-sensitized. 
When the main photosensitive layer is striking in 

color, for example, an evaporated selenium or selenium 
and tellurium layer, the toner image is preferably trans 
ferred onto an appropriate material such as paper, so 
that the colored image is obtained by repetitively trans 
ferring the different color images on the same material 
in position registration. 
Where the colored image deposited is transferred, 

main photosensitive layers which are respectively sensi 
tive to only blue, green and red can be used in each 
transfer process. In this case of the filter 14 is not nec 
essary, since the spectral sensitivity of the main photo 
conductive layer is only blue, green or red. 

In this case two photoconductive layers can directly 
each other, but in order to prevent undesirable dis 
charging it is preferable to insert a transparent insula 
tive material, that is, a plastic film between these two 
photoconductive layers. 
For the present invention, any of the following well 

known electrophotographic developments can be used. 

1. Cascade developing; 
2. Powder cloud developing; 
3. Liquid developing, 
4. Magnetic brush developing. 
When the colored toner image is obtained by apply 

ing toner images on the same photosensitive material, 
the first toner image should not influence the electro 
photography process occurring during the formation of 
the second color toner image. Thus, the liquid develop 
ing process using fine toner dispersed in an insulating 
liquid as the developer is especially suitable in this situ 
ation. 
The present invention is also available for obtaining 

a separated positive separation or negative separation 
with color masking for printing instead of a colored 
image by applying toner image in an electrophotog 
raphy process. In the instance, there is no need to 
change the color of the toner to each color with multi 
ple applications. The exposure and development of the 
present invention are made one time with each color, 
and the color masked separated positives or negatives 
are obtained which can be used in photoengraving. 

In the present invention, the foregoing description 
applies only to ordinary color separation color repro 
duction. In addition, the color of filter 14 shown in FIG. 
1, or the spectral sensitivity of the main photosensitive 
layer combined with the filter 14, or the spectral sensi 
tivity of the main photosensitive layer without the use 
of filter 14, can be used to obtain special effects to ex 
tend over two colors or to select the middle color, with 
out being limited to red, green and blue. The spectral 
sensitivity of the transparent photosensitive layer may 
also be varied in the same manner. 

It goes without saying that the present invention is 
available for obtaining images by a positive - positive 
or negative - negative process as well as by a negative 
- positive process. 
For instance, for negative - positive reproduction, 

the developing electrode is given a bias voltage of the 
same polarity as that of the charge of the electrostatic 
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latent image and developing is made with a charged 
toner of the same polarity. 
The present invention, as shown in FIG. 3, can em 

ploy a transparent photosensitive element wherein the 
charge thereon acts as a biasing voltage instead of a de 
veloping electrode to which is applied a biasing voltage. 

In FIG. 3, for example, for obtaining a toner image 
of magenta, much magenta toner sticks to the low 
charge portion 23 as compared to charged area 21 of 
the electrostatic latent image on the main photosensi 
tive element 12 because the toner, being charged nega 
tive, is repelled by the charge 20 of the transparent 
photosensitive layer to the main photosensitive part. 
This is the case of reversal development. In contrast 

with the above cases, toners deposit on the portion 
where less charge is present on the main photoconduc 
tive element. On portion 22 where the charge is less 
corresponding to the cyan image of the original, ma 
genta toner is deposited but reduced. 
Thus, a masked image of magenta, which is in nega 

tive - positive relation to the original, is obtained on 
the main photosensitive part. 
Numerous modifications of the invention will be 

come apparent to one of ordinary skill in the art upon 
reading the foregoing disclosure. During such a reading 
it will be evident that this invention provides a unique 
electrophotographic process for accomplishing the ob 

30 jects and advantages herein stated. 
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What is claimed is: 
1. An electrophotographic process including a color 

masking operation comprising providing a photocon 
ductive insulator as a main photosensitive element and 
a substantially transparent photoconductive insulator 
as a transparent photosensitive element, where said 
main photosensitive element is provided with a 
grounded conductive support and said transparent pho 
tosensitive element is provided with a transparent 
grounded conductive support and where the spectrum 
sensitivity region of said transparent photosensitive ele 
ment is different from the spectrum sensitivity region 
of said main photosensitive element or said main pho 
tosensitive element combined with a colored filter, 
charging both photosensitive elements with the same 
polarity, facing the charged surfaces of both said pho 
tosensitive elements toward each other so that a slight 
gap exists therebetween (1) with said colored filter in 
terposed and/or a substantially transparent insulator 
interposed, or (2) with nothing interposed, image ex 
posing while both said photosensitive elements are held 
in registry from the side of said transparent photosensi 
tive element to obtain the electrostatic latent images of 
reflected image relation on said main photosensitive 
element and said transparent photosensitive element, 
and developing the latent image on said main photosen 
sitive element while maintaining said registry between 
both said photosensitive elements, the amount of toner 
deposited being influenced by the latent image on said 
transparent photosensitive element. 

2. An electrophotographic process as in claim 1 
where said main photosensitive element is panchro 
matic and blue, green, and red filters are used respec 
tively to effect a subtractive color process. 

3. An electrophotographic process as in claim 1 
where said main photoconductive material is panchro 
matic and a red filter is used, said transparent photo 
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conductive material is green sensitive, and the color of 
the toner is cyan. 

4. An electrophotographic process as in claim 1 
where said main photoconductive material is panchro 
matic and a green filter is used, said transparent photo- 5 
conductive material is red sensitive, and the color of 
the toner is magenta. 

5. An electrophotographic process as in claim 1 
where said main photoconductive material is panchro 
matic and a blue filter is used, said transparent photo- 10 
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8 
conductive material is red and green sensitive, and the 
color of the toner is yellow. 

6. An electrophotographic process as in claim 1 
where said toner is of the same polarity as that of said 
latent images whereby reversal development is ef 
fected. 

7. An electrophotographic process as in claim 1 
where the polarity of said toner is opposite to that of 
said latent images to effect positive development. 
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