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[5 7] ABSTRACT 
Electrophotographic copying device including novel means 
for forming a high contrast electrostatic image on a photo 
sensitive member, as well as means for developing said high 
contrast electrostatic image with toner particles. means for 
transferring the visualized electrostatic image to copying 
material and novel cleaning means for removing from the 
photosensitive member, residual toner particles after trans 
fer of the image. 

31 Claims, 49 Drawing Figures 
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ELECI‘ROPHOTOGRAPHIC DEVICE 

Matter enclosed in heavy brackets [ ] appears in the 
original patent but forms no part of this reissue speci?ca 
tion; matter printed in italics indicates the additions made 
by reissue. 

The present invention relates generally to electro 
photographic copying means and, more particularly, to 
an electrophotographic copier wherein a static image is 
formed on the surface of the insulating layer of a photo 
sensitive plate, the image is visualized by a developer, 
the visible image is thereafter transferred onto copying 
material, which is then ?xed to obtain a permanent 
electrophotographic copy image. Additionally, the 
copier comprises means for cleaning the photosensitive 
plate after the completion of the transfer of the visible 
image, so that the photosensitive plate can be used over 
and over again. Further, the invention comprises a mi 
cro?lm reader-copier. 

In accordance with the conventional Xerox (trade 
mark) copying system, a static image is formed by 
means of the so called Carlson process, as described in 
US. Pat. No. 2,297,691. According to said process, the 
photocoductive layer of a photosensitive plate is 
formed of amorphous selenium. The photoconductive 
layer is uniformly charged by direct current corona 
discharge, and then the original image is projected 
thereon to discharge the electric charge on the portion 
exposed to the light rays. A static image is thus formed 
on the surface of the photoconductive layer in accor 
dance with light and dark pattern of the original image. 
The static image is visualized or developed by means of 
the Cascade method, using electric static powder 
(which is hereinafter referred to as “toner"). Thereafter, 
the visible image is transferred onto copying material, 
and it is then fixed to produce the permanent electro 
photographic copy image. The photosensitive plate is 
then cleaned by a fur brush, and the cleaned photosensi 
tive plate can be used over and over again. 

In copying devices based on the Carlson process, it is 
necessary to bind an electric charge directly on the 
surface of the photoconductive layer and, therefore, the 
material used for forming said photoeonductive layer 
must have a high resistivity. The choice of available 
materials is thus restricted to speci?c photoconductive 
materials which can bind a charge, and which have high 
resistivity, such as amorphous selenium. The sensitivity 
of such a conventional photosensitive plate is low, at 
most around ASA l0, and the static contrast of the 
static image is around 300 to 500 v. at most. Another 
problem is that, when the photosensitive plate is used 
over and over again, it is easy to cause damage and 
deterioration on the surface thereof, and because of 
fatigue of the photoconductor, the quality of the image 
deteriorates. The plate must then be replaced. 
There has been proposed an alternative method in 

US. Pat. No. 3,124,456 issued to T. H. Moore. Accord 
ing to this patent, the photosensitive plate has a photo 
conductive layer composed of CdS or CdSe and a 
binder resin provided on a conductive base, and a trans 
parent insulating layer is applied thereover. Radiation 
of the original image and the charging of the plate are 
carried out simultaneously from the side of the transpar 
ent insulating layer, and the static image is formed on 
the surface of the transparent insulating layer by making 
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use of a difference in building up of this charge. This 
difference is caused by the difference of the time con 
stant brought about by the difference of the impedance 
of the photoconductive layer in the light and dark 
places of the original image. Since the static image is 
formed by means of the difference of impedances of the 
photoconductors, the static contrast is still low. In order 
to obtain an excellent image by means of this device, the 
capacitance of the transparent insulating layer must be 
larger than the capacitance of the photoconductive 
layer, and the thickness of the transparent insulating 
layer must be controlled within the range of from 2 to 
6p. With such a thin insulating layer, breakdowns can 
readily occur, and it is difficult to use such a photosensi 
tive plate for a long period of time. When the thickness 
of the translucent insulating layer is increased, the static 
contrast deteriorates, and the quality of the image is 
lowered. 
Another alternative system has been proposed in US. 

Pat. No. 3,041,167 issued to R. M. Blakney et al., ac 
cording to which the photosensitive plate comprises a 
photoconductive layer on a conductive base, and an 
over-coating layer protecting the photoconductive 
layer. In this method, before carrying out the sensitizing 
charge, a charge of the polarity opposite to that of the 
sensitizing charge is bound onto the surface of the coat 
ing layer, or, after having carried out the charging treat 
ment, light rays are uniformly irradiated on the whole 
surface. But this charging does nothing at all for the 
formation of the static image. Rather, after the comple 
tion of the copying cycle, a charge is trapped on the 
surface between the photoconductive layer and the 
over-coating layer which must be removed. This is 
done by charging the surface of said over-coating layer 
with a charge of the opposite polarity. Fatigue of the 
photosensitive plate is cured by having the trap charge 
of the opposite polarity against the photoconductive 
layer, which is not charged. The sensitizing charge is 
then carried out, there being no trap charge in the pho 
toconductive layer. 

In accordance with this process, the fatigue of photo 
sensitive plate is completely cured, but in so far as the 
static image forming process is concerned, there is little 
difference between the static contrast of the Carlson 
process and that of this process. By carrying out the 
illumination of the original image after the sensitizing 
charge, the photocoductors become conductive in the 
light exposed areas, and the carrier is injected from the 
side of the conductive base to weaken the external ?eld 
by means of the charge on the over-coating layer, and 
the static contrast is formed between the same and the 
unexposed areas. In other words, static contrast is ob 
tained by the difference of the capacitances between the 
two layers, i.e., the over-coating layer and the photo 
conductive layer in the light exposed area and the unex 
posed area, and therefore, the obtained static contrast is 
around 300 to 500 v. at most. When compared with the 
photosensitive plate without an over-coating layer, 
there is not a large difference. 0n the other hand, the 
over-coating layer must be very thin, compared to the 
photoconductive layer, and therefore, it will, in time, 
wear out or break down, and it is not possible to protect 
the photoconductor layer really well. It is thus difficult 
to expect long term use of the photosensitive plate. 
The elctrophotographic copying device of the pres 

ent invention is based on a completely new process 
which overcomes the drawbacks of the above-noted 
processes. The electrophotographic copying device of 






































