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[57] ABSTRACT 

A photosensitive member is composed of an electrode 
layer, a photoconductive layer responsive to visible 
light and an ultraviolet photoconductive, electrically 
insulating layerv The photoconductive layer is irradi 
ated by visible light from an object to be reproduced 
simultaneously with the negative corona charging of 
the electrically insulating layer to form an electrostatic 
latent image on the latter. At the same time, a positive 
voltage is applied to the electrode layer. The applica~ 
tion of this voltage can also be accomplished during 
dry development of the image. 

5 Claims, 5 Drawing Figures 
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ELECTROPHOTOGRAPHIC SYSTEM 
BACKGROUND OF' THE INVENTION 

This invention relates to electrophotographic systems 
employing electrophotographic sheet-shaped members 
including a photoconductive‘ layer and the photocon 
ductive, electrically ‘insulating layer formed into a lami 
nated structure and particularly to improvements in 
contrast of an image recorded on such a photosensitive 
member. . 

There are well known electrophotographic sheet-like 
members for use in electrophotographic processes, 
comprising a combination of a photoconductive layer 
and a thin layer of electrically high insulating material 
adapted to form a sustained electrostatic latent image 

2 
polarity by the discharge of a corona charging device 
to form an electrostatic latent image corresponding in 
pattern to the object on the insulating layer. After the 
electrostatic image, undeveloped or developed, has 

' been transferred to a record medium, the electrostatic 
image left on the insulating layer is erased by irradia 
tion with ultraviolet radiation. It has been found that, 
as the photoconductive layer has a ?nite dark resis 
tance, a- leakage current flows through that layer to 
more or less charge the insulating layer with the same 

'' polarity as the-bright portion ‘of the electrostatic image. 

15 
on the insulating layer through the utilization of the ef- - 
fect of dielectric polarization on the high insulating and 
photoconductive layers. 
This type of photosensitive member to sustain the‘ de 

sired image on the thin transparent layer of electrically 20 
high insulating material disposed on the surface thereof ' 
and'therefore, unlike the well known Carlson process, 
the photoconductive layer thereof is not required to 
have the property that the residual electrostatic image 
is erased through discharge due to the irradiationof the 
layer with light after the electrostatic image has been 

25 

latently formed, developed and recorded on the surface . 
of the photoconductive layer. This has resulted in a 
great advantage in that the photoconductive layer can 
be increased in photosensitivity by, using a material 
which is highly photosensitive and has a low resistivity 

30 

such as for example, cadium sul?de (CdS) or a sele- . 
nium; tellurium (Se-Te) compound. 
On the other hand, problems in the use of such a pho 

. tosensitive member have been encountered in erasing 
any residual electrostatic image on the insulating layer 
after the image has been developed and recorded 
thereon and'before the succeeding operation of form 
ing another electrostatic latent image on that layer. If 
an electrostatic latent image is formed on the photosen 
sitive member having residual electrostatic image this 
leads to a great objection since the latent image is de 
veloped in overlapped relationship with the preceeding 
image on the member. Therefore it is essential'to erase 
the residual charged image. ' . - 

To this end, it is ?rst required to strongly electrify the 
surface of the high insulating layer with an electric 
charge having a reverse polarity from that of the de 
sired electrostatic latent image subsequently formed on 
the insulating layer. This has resulted in a disadvantage 
because a pair of positive and negative voltage sources, 
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as high as several thousand volts must ‘be provided for v 
a corona charging device such as used in this context. 
One approach to the problems of eliminating this disad 
vantage is described and claimed in copending U.S. ap 
plication Ser. No, 305,827 entitled “Electrophoto 
graphic Apparatus Using Photosensitive Member with 
Electrically High Insulating Layer,” ?led on Nov. 13, 
1972 by the same applicants and assigned to the same 
assignee as the present application. According to the 
cited US. application a photosensitive member in 
cludes a visible photoconductive layer having super 
posed thereon a thin layer of electrically high insulating 
material transmissive to visible light and photoconduc 
tive in the ultraviolet range. The insulating layer is irra 
diated with visible light from‘ an object to be repro 

‘ duced and is simultaneously charged a predetermined 
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This leads to a decrease in the ratio of a concentration 
of the recorded image onthe record medium to a con 
centration of the background von the medium. As a re 
sult, the intensity of the recorded image decreases due 
to the decrease in this so called signal-to-noise ratio. 4 

SUMMARY OF THE INVENTION . 

._ Accordingly, it is an object of the present invention 
to provide a new electrophotographic system utilizing 
a unique process which is highly efficient and has im 
proved performance. 

It is another object of the present invention to pro 
vide a new electrophotographic system for forming re 
corded images having improved signal-to-noise ratios. 

It is still another object of the present invention to 
provide a new electrophotographic system for forming 
recorded images having bothimproved signal-to-noise 
ratiosand improved contrast. ‘ 

It is further object of the present invention to provide 
.a new electrophotographic apparatus which accom 
plishes the objects describedin the preceeding para 
graphs with a relatively simple structure. . 

_ It is anvadditional object of the present invention to 
provide a new and improved electrophotographic sys 
tem which is less subject to troubles such as erroneous 
irradiation with light and leaks. ' 
The present invention accomplishes these objects by 

the provision of an electrophotographic system com 
prising, in combination, a combined substrate and elec 
trode member, a photoconductive layer, and an ultravi 
olet photoconductive, electrically high insulating layer 
disposed in the named order to form an electrophoto 
graphic sheet-like member, means for irradiating the 
photosensitive member with visible light from an object 
to be reproduced and simultaneously charging the insu 
lating layer a predetennined polarity to form an elec 
trostatic latent image corresponding in pattern to the 
object thereon, and means for developing the electro 
static latent image and ?xing the developed image. The 
present invention is further characterized in that there 
is provided means for applying to the combined sub 
strate and electrode member a biasing voltage having 
a reverse polarity from the above note predetermined 
polarity during the simultaneous irradiation-with-light 
and charging. 

. Preferably, a biasing voltage having its polarityv re 
versed from the predetermined polarity may be addi 
tionally. applied to the combined substrate andelec 
trode member during the development of the electro 
static latent image. ' - 

Conveniently, the biasing voltage applied to the com 
bined substrate and electrode member during the si 
multaneous irradiation-with-light and charging may be 
derived from the same biasing source as that applied to 



3,834,809 
3 

the member during the development of the electro 
static latent image. 

BRIEF DESCRIPTION OF THE DRAWINGS 
' The present invention will become more .readily .ap 
parentfrom the ‘following detailed description taken in 
conjunction with the accompanying drawings, in 
which: ' _ 

FIG. 1 is a fragmental cross sectional viewof a photo 
sensitive member disclosed in copending US. applica 

' tion’Ser. No. 305,827 as above cited; 
- FIG.2 is a schematic diagram useful in explaining the 
principles of the present invention; 
FIG. 3 isa graph illustrating the relationshipzbetween 

a surface potential on the photoconductive,electrically 
‘high insulatinglayer shown‘in FIGS. 1 and 2 andabias 
ing-potential applied ‘to the electrode shown .in 'FIGS. 
1 and 2; 
FIG. 4‘isafront elevational-sectional eviewnof one em 

bodiment constructed in accordance ‘with ‘the electro 
photographic system of the present inventionrand ' 

FIG. 5 is a schematic side elevational viewas viewed 
' in a direction parallel to thedirection of rotation of‘the 
photosensitive drum shown in FIG. '4. 

DESCRIPTION OF THE I EMBDDIMENTS 

‘Referring now-to ‘FIG. 1 of the drawings, .there :is 
schematically illustrated a photosensitive .sheet-llike 
member. The photosensitive memberlisgenerallydes 
ignated by the reference numeral l0and comprisesa 
combined substrate and electrode member l2,aphoto 
conductive, layer V111 and a layer '16 of'photoconduc 
tive, electrically high insulatingmaterial superposed on 

' each other. 

‘According to the teachings of the cited U.S'._-applica 
tion Ser. No. 305,827., the photoconductive ilayer .14 is 

' . -fonned of a photoconductive material sensitive to the 
. spectral range of visible radiation. For example, :the 

layer 14 may be prepared by :mixing a cadmiumsul?de 
'(CdS) powder ‘having added .thereto very small 
amounts of copper and chlorine with from 5 :to 50 per 
cent by volume of ‘a binder selected from the group 
consisting of ‘the vinyl, acrylic and cellulose systems. 
.The material thus prepared is applied on the combined 
‘electrode and substrate member 12 in any suitable 
mannenThe layer 16v is composed of any suitable 
transparent, electrically high insulating material having 
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photoconductive property within the spectral range of so 
ultraviolet radiation. An example of the ‘material of the 
layer 16 is polyvinyl carbazole containing about {0.2% 
by weight ‘of .picric acid and dissolved into a'solvent 
such as dioxan, tetrahydrofuran or the like. The solu 
tion thus prepared is applied to the photoconductive‘ 
layer 14 as by coating to form theiultraviolet photocon 
ductive, electrically insulating layer thereon. 
Any object to be reproduced, suchas adocumentor 

a drawing or-the like, can be electrically imaged :onto 
the-photosensitive member merely by only the follow 
ing two steps: . ' 
The ?rst stepis to irradiate the photosensitive mem 

ber 10 or the photoconductive layer 14 with a visible 
light image of the object to ‘be copied, while at'the same 
time any suitable corona charging device isused to 
charge the member 10a predeterminedpolarity. Por 
tions of the. photoconductive layer14 differently.de-. 

5 term C2 is negligiblysmall. 

.60 

‘crease in internal impedance in‘: response to brightland _ 

4 
dark portions of the visible light image. As a result, the 
insulating layer 16 has formedv on the surface thereof .an 
electrostatic latent image including portions 'tcharged 
respectively positively and negatively with respect to 
ground potential in accordance with the bright and 
dark portions of the light image. ' 
After the electrostatic latent-imageon the photosen- I 

sitive member 10 has been subjectto d'rydevelopment, 
transfer and fixation processes (well knownin theart), 
the second step is toirradiate the photoconductive, in 
sulating layer 16 with suitably intense ultraviolet radia- . 
tion‘to decrease‘the internal impedanceofrthe layer-'16. 
This results in the erasure of theentire electrostatic ila 
:tent image remaining on , the surface ofthe .insulatng 
layer "l6so that the photosensitivemember "'10 is ready 
:for the succeeding visible irradiation step. 
At the-?rst step offorming an electrostatic'latent im 

age ,athoseportions of the photoconductive layer 'l4'no't 
irradiated with visible radiation have resistanceswhose 
magnitudes are finite rather ‘than :in?nitely great and 
accordingly leakage currents ?ow' tlierethrough. These 
flows of leakage current impart to the insulating layer 
16 electric charges identical in polarity tothose result; ‘ 
ing ‘from the bright portions of the light image although 
the magnitudes of the changes are small. This means 
‘thatacorresponding-image transferred to and recorded 
on a record medium vhas its concentration decreased 
with respect to a concentration of the background on 
the record medium._ Therefore the recorded image “has . 
a decreased signal-to-noise ratio. ' ' " 

‘Nowassuming that the insulatingand photoconduc- ' 
tive layers 16 and 14 respectively have equivalent ca 
pacitance's of Cl‘ and ‘C2 respectively, a quantity of elec 
tricity-q“ chargedon the dark portion'vof‘ithe insulating 
layer .l6-can be expressed by ‘ v 

where V is a voltage applied ‘across the photosensitive 
member 10 from a corona discharging device involved. 
Since the IC, is very ‘larger than the “C1, the cqm‘lis ‘Since 
the capacitance C, is- a very‘ much larger than the ca 
pacitance C2, qld is and the'voltage V. This is 

'qld z'CrV I. _. 

' ' ‘ _ ' '. in 

On the other hand, a quantity of electricityv q", 
charged-on the bright portion oftheinsulating layer 16 
can be expressed by > 

(2). , 

This is-because the-photoconductive layer 14 decreases 
inresistance due to the irradiation with lightso that the 

If the difference between the quantities q", and q” is 
increased, then the c'ontrastof the recorded image will 
be improved. The difference‘ between the quantities of I 
electricity is calculated 'by'the relationship. _ 

(3) 
From the equation (3) it is seen that the contrast of "the 
recorded .image is approximately proportional to the 
corona voltage V. in close approximation. - ' Y 

The present invention'is based ‘on the equation 
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The principles of the present invention will now be 
described in conjunction with FIG. 2. The arrangement 
illustrated comprises the photosensitive member 10 of 
FIG. 1 including the photoconductive layer 14 formed, 
by way of example, of an N type semiconductive mate 
rial. The arrangement further comprises a negatively 
charging device generally designated by the reference 
numeral 20 and including a length of very thin metallic 
wire 22 and a pair of grounded electrodes 24 disposed 
in opposite relationship whereby the length of wire 22 
is located centrally therebetween. The length of wire 
22 is connected to a source 26 of negative corona volt 
age to be applied with a negative corona voltage a co 
rona discharge occurs between the length of wire and 
the grounded electrodes 24-. The corona discharge uni 
formly charges the surface of the insulating layer 16 
with the negative polarity. The combined substrate and 
electrode member 12 is connected to ground through 
a source 28 fof biasing voltage unlike what isdisclosed 
in the cited US. application. The source 28 applies a 
biasing voltage Vb to the electrode member 12. 
To demonstrate the effect of the biasing voltage, FIG. 

3 illustrates a surface potential V, on the insulating 
layer 16 in ordinate plotted against the biasing voltage 
Vb in abscissa with the potentialland voltage expressed 
in volts. 

In FIG. 3 a solid line 0 describes surface potential on 
the insulating layer 16 after the layer has been nega 
tively charged by the chargingdevice 20 without‘irradi 
ation by visible radiation. Another solid line b describes 
a surface potential on a similarly charged aportionof the 
insulating layer l6>which has beenirradiated by visible 
light on the order of 30 luxes. Thus the solid-linen can 
represent a surface potential'on-that portion of the in 
sulating layer 16 corresponding to a dark portion of a 
visible‘light image of an object tobe reproduced while 
the solid line b can represent a surface ‘potential on that 
portion of the insulating layer 16 corresponding to a 
bright portion-of the light image. - 

If the insulating layer 16 is subject to simultaneous 
exposure and-'negativecharging with no biasing voltage 
applied to the electrode member 12 then the bright and 
dark portion of the insulating layer 16 are at surface 
potentials as shown at points B andA in FTG. 3 respec 
tively. A difference between the surface potentials on 
the bright and dark portions of the insulating layer 16 
is called a “contrast voltage” and designated by AV 
hereinafter; As seen in FIG. 3, contrast voltage is at 
most about 200 volts for a null biasing voltage. How 
ever the contrast voltage is increased'through the nega 
tive charging, inthe presence of the biasing voltage ac 
cording to the-principles of the present invention. For 
example, when a biasing voltage V6-of +3150 volts cor-‘ 
responding to points B-and-B’ as shown in FIG. 3 is ap 
plied to the electrode member 12, the resulting con 
trast voltage AV is of 370 volts; about 1.85 times 
greater than that for a null'biasing voltage. 
Also from FIG. 3 itcan be seen thatthe biasingvolt 

age exceeds a certain magnitude such as +500 volts 
corresponding to points C and C’ shown in FIG. 3, the 
surface‘ potential on the insulating layer 16 has a posi 
tive magnitude on the'darkportion thereof anda nega 
tive magnitude on- the bright portion thereof. The de 
velopment‘ of'anv electrostatic latent image‘ is generally 
'accomplishedby applying toner particlesv charged‘v with 
the positive or negative polarity to electrostatic latent 
image. Thus theuse of toner particles, for example: pos 
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6 
itively charged, permits the particles to adhere only to 
the bright portions of the insulating layer maintained at 
negative potentials. Consequently the present inven 
tion substantially eliminates the disadvantage of the 
cited US. application in which bright and dark portions 
of the insulating layer are charged with the same polar 
ity in effecting the dry development and transfer with 
toner particles. 
Therefore it will be appreciated that the present in 

vention exhibits two results; the contrast voltage in 
creases and a recorded image obtained by the dry de 
velopment has an improved signal-to-noise ratio. 

Referring now to FIG. 4, there is illustrated one em 
bodiment of the present invention as viewed in a direc 
tion perpendicular to the axis of rotation of a rotary 
photosensitive drum. The arrangement illustrated in 
cludes a rotary photosensitive drum in the form of a 
hollow cylinder generally designated by the reference 
numeral 10. The drum 10 has a cylindrical surface in 
cluding an inner electrode layer 12, an intermediate 
photoconductive layer 14 and an outer insulating layer 
16 corresponding to the components l2, l4 and 16 
shown in FIG. 1. The electrode layer 12 includes a plu 
rality of electrode segments 12a, 12b, . . . 12n extend 
ing longitudinally of the drum 10 with predetermined 
longitudinal gaps formed therebetween. The photocon 
ductive and insulating layers 14 and 16 respectively can 
be successively formed on the electrode layer 12, as 
above described in conjunction with FIG. 1 to com 
plete the photosensitive drum 10. 

If the gaps between the adjacent electrode segments 
are too broad, those portions of the photosensitive 
layer 14 disposed on the gap have formed thereon no 
electrostatic latent image resulting in the formation of 
a recorded image includes stripe-shaped blurs. This 
leads to a decrease in the quality of the recorded image. 
On the contrary, if the gaps are too narrow then those 
portions of the photoconductive layer 14 located above 
the gaps decrease in resistance and accordingly the 
electrode layer 12 fails to function as a segmented elec 
trode. 
Therefore the gaps between the electrode segments 

must be selected to be a width such that the quality of 
the recorded image is prevented from appreciably de 
creasing while the electrode layer is enabled to func 
tion as a segmented electrode. The optimum width of 
the gaps depends upon the required quality of the re 
corded image, the resistivity and thickness of the pho 
toconductive layer 12 etc. It has been found that, with 
satisfactory results, the gaps are preferably in the order 
of from 30 to 150 microns with the photoconductive 
layer 14 formed by applying a cadmium sul?de powder 
mixed with from 5 to 50% by volume of an organic 
resin such as acrylic resin in a thickness of about 100 
microns to the electric layer 12. 
By forming the gaps as above described in the elec~ 

trode ‘layer 12, it is possible to apply abiasing voltage 
Vb to the electrode layer 12 and therefore to the photo 
sensitive drum 10 only during the simultaneous irradia 
tion-with-light and charging and during the develop 
ment. This eliminates the danger of electric shocks and 
leakages and also decreases the chance of troubles as 
compared with the arrangement of FIG. 2 wherein, the 
entire area of the electode member is biased with a high 
voltage. v 

For particular applications wherein the size of char 
acters and/or the spacing therebetween are predeter 
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mined, the gap may be approximately equal to the 
spacing between the characters, that may amount to 
several milimeters. In other words, the gap can be suit 
ably determined for the particular application.‘ 
Another factor in determining the gap which is a di 

electric breakdown voltage between the adjacent elec 
trode segments 12a, 12b, . . . l2n. If desired, the adja 
cent electrode segments may electrically ?oated from 
the ground potential. Alternatively, in order to prevent 
an electric discharge across each pair of adjacent elec 
trode segments, the latter may be applied with graded 
potentials. For example, if a potential of 1,000 volts is 
applied to the electrodes segment 12c, potentials of 
500 volts may be applied to the adjacent electrode seg 
ments 12b and 12d while the electrode segments 12a 
and 12e (not shown) may be at a null potential. 
As shown in FIG. 4, a visible light image of an object 

to be reproduced is focussed on the photoconductive 
layer 14 of the rotating drum 10 by a lens 32 before it 
has been transmitted through a negative corona dis 
charging device 20 substantially transmissive to a visi 
ble light beam from the object 30. Simultaneously the 
device 20 negatively charges the insulating layer 16 of 
the rotating drum 10 and a brush 34a connected to a 
biasing source 28 engages only that electrode segment 
such as the electrode segment 12a overlain by the nega 
tively charge portion of the insulating layer 16. Thus a 
positive biasing voltage from the source 28 is applied 
to that electrode segment 12a. 
Under these circumstances, the negative corona volt 

age and the positive biasing voltage are applied in su 
perposed relationship across the photosensitive drum 
10 to form on the insulating layer 16 an electrostatic 
latent image corresponding in pattern to the object 30 
with the contrast thereof improved due to an increase 
in the V in the equation (3) by the voltage Vb. 
As the photosensitive drum 10 is rotated in the direc 

tion of the arrow shown in FIGS. 4, the biasing voltage 
V’, goes to zero and thereafter that portion having 

' formed thereon the electrostatic latent image enters a 
dry development unit 36. In the development unit 13 
selected ones of the electrode segments 12a, 12b, . . . 
1211 are again supplied the biasingvoltages Vb from the 
source 20 by having brushes 34b contacted ' thereby 
while the latent image is developed with toner particles 
disposed therein in the well known manner. Preferably 
the biasing voltage V, has a magnitude preselected so 
as to meet the requirements that a surface potential on 
the insulating layer 16 is positive‘ or null on the portions 
thereof corresponding to the dark portion of the light 
image and negative on that the portions corresponding 
to the bright portion. This measure is particularly effec 
tive for preventing ‘the insulating layer 16 from being ‘ 
somewhat charged resulting from a leakage current 
?owing through the photoconductive layer and also de 
creasing a concentration of the background on the as 
sociated record medium as previously described. 
Therefore the resulting recorded image has a much im 
proved signal-to-noise ratio. 
The development unit 36 is shown in FIG. 4 as in 

cluding a grounded electrode 38 disposed in opposite 
relationship with the photosensitive drum 10. The 
grounded electrode 38 serves to effectively apply the 
biasing voltage V,, to the insulating layer 16. If desired, 
the electrode 38 may be supplied with a voltage suit 
able for the development of the latent image. 
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In the arrangement of FIG. 4, only a single electrode 

segment such as shown at 12a is supplied with the bias 
ing voltage V;, from the source 20. However the present 
invention is not restricted to the application of the bias 
ing voltage to the single electrode segment. If desired, 
the biasing voltage Vb may be simultaneously applied 
to a plurality of adjacent electrode segments whose cir 
cumferential length is somewhat longer than the effec 
tive charging width provided by the corona charging 
device 20 with the width of the brush 34a correspond 
ingly widened. 
While the biasing source 28 is utilized in common 

with the simultaneous irradiation-with-light and nega 
tive charging and the development, it is to be under 
stood that a separate biasing source may be addition 
ally provided for the development phase. Alternatively, 
the biasing voltage may continue to be applied to the 
electrode segments for a time interval extending from 
the simultaneous irradiation-with-light and negative 
charging to the development step. 
The drum 10 with the developed image is moved past 

an ultraviolet lamp 40a serving to decrease the resis~ 
tance of the photoconductive high insulating layer 16 
to thereby erase the electrostatic image left thereon. At 
that time, the'biasing voltage is not applied to the asso 
ciated electrode segments and therefore the surface po 
tential on the drum 10 becomes substantially null. 
Then the rotating drum 10 reaches a transfer section 

including a supply roll 40 and a transferring roll 44. 
The transferring roll 44 is operated to transfer the de 
veloped image from the drum to a dielectric coated 
tape from the supply roll 42 in the manner well known 
in the art. ‘ 

Subsequently, the tape with the transferred image en 
ters a ?xation unit 48 where it is fixed by heating after 
which a cutter 50 cuts the tape to a predetermined 
length. At that time, the reproduction of the object has 
been completed. 
On the other hand, during a further rotational move 

ment of the drum 10 the photosensitive layer thereof is 
successively irradiated by a ultraviolet lamp 40b so that 
any residual electrostatic image is completely erased. 
Then the drum 10 is cleaned by a cleaning unit 52. 
Thus the photosensitive drum 10 is ready for a succeed 
ing operation. 
FIG. 5 shows the photosensitive drum 10 as viewed 

in a direction parallel to the axis of rotation thereof. As 
shown in FIG. 5, the drum 10 has one side on which the 
photoconductive and insulating layers 14 and 16 re 
spectively are not disposed in order to expose the end 

' portions of the electrode segments 12a,vl2b, 12c, . . . 
Then the brushes 34a and 34b are arranged to be di 

. rectly contacted by those end portions of the electrode 

55 

60. 

segments. 
The brush may be a sliding brush formed of an elec 

trically conductive material, for example, a metal or 
carbon such as found in conventional electric motors, 
In order to diminish the wear of the electrode seg 
ments, a roller type electrode formed of an electrically 
conductive rubber or a metal may selectively contact 
the electrode segments. 
‘In the arrangement of FIG. 4, the circumferential di 

mension or width of the electrode‘ segments has been 
selected to range from the effective circumferential di 
mension or width of a light beam to about three times 
of the effective charging width provided by the nega 
tive corona charging device although it is not particu 
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larly restricted. Since the conditions under which the 
light beam from the object irradiates the photosensitive 
drum is predetermined, a change in width of the elec 
trode segments permits a variation in the quantity of 
charge on the insulating layer of the drum, resulting in 
a wide variety of controls of the electrophotographic 
recording characteristics and particularly of the charg 
ing characteristics. It has been also found that the gaps 
between the adjacent electrode segments are prefera 
bly tilted at angles formed between the direction of ro 
tational axis of the drum and the direction of the diago 
nal of the corona charging device. However only for 
purposes of illustration, the gaps have been described 
as extending perpendicularly to the direction of rota 
tion of the drum. ‘ 

In summary, the present invention provides an elec 
trophotographic system in which simultaneous irradia 
tion-with-light and charging and the development is ef 
fected while the electrode involved is provided with a 
voltage having a polarity reversed from that of the 
charging voltage. This causes not only an increase in 
contrast voltage but also an improvement in the signal 
to-noise ratio during development. 
While the present invention has been described in 

conjunction with a few preferred embodiments thereof 
it is to be understood that numerous changes and modi 
?cation may be resorted to without departing from the 
spirit and scope of the invention. For example, instead 
of the electrode segments disposed on the cylindrical 
surface, sectional electrodes may be disposed on one 
end side of the photosensitive drum. Also the photo 
conductive layer may be formed of a P type semicon 
ductive material in place of an N type material with the 
polarity of the charging and biasing voltage accordingly 
varied. For example, selenium or selenium-tellurium 
compound of P type conductivity may be used to form 
the photoconductive layer. 
What we claim is: 
1. An electrophotographic system comprising, in 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

10 
combination, a photosensitive member comprised of a 
combined substrate and electrode layer, a photocon 
ductive layer and an ultraviolet photoconductive, elec 
trically high insulating layer disposed in the recited 
order to form an electrophotograph sheet-like member, 
means operatively positioned for irradiating said photo 
sensitive member with visible light from an object to be 
reproduced and simultaneously charging said insulating 
layer with a predetermined polarity to form an electro 
static latent image corresponding in pattern to'the ob 
ject thereon, and means operatively positioned for de 
veloping and ?xing the electrostatic latent image, 
wherein means are provided for applying to said com 
bined substrate and electrode layer a biasing voltage 
having its polarity reversed from said predetermined 
polarity simultaneously with the irradiation-with-visible 
light and charging. 

2. An electrophotographic system as claimed in claim 
1, wherein a biasing voltage having its polarity reversed 
from said predetermined polarity is further applied to 
said combined substrate and electrode layer during the 
development of the electrostatic latent image. 

3. An electrophoto graphic system as claimed in claim 
2, wherein said biasing voltage applied to said com 
bined substrate and electrode layer during the simulta 
neous irradiation-with-light and charging is derived 
from the same biasing source as that applied to said 
member during the development of the electrostatic 
latent image. 

4. An electrophotographic system as claimed in claim 
1, wherein said combined substrate and electrode layer 
is formed of a plurality of electrode segments disposed 
to form predetermined spacings therebetween. 

5. An electrophotographic system as claimed in claim 
2, wherein said combined substrate and electrode layer 
is formed of a plurality of electrode segments disposed 
to form predetermined spacings therebetween. 

* * * * * 


