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[57] ' ABSTRACT 

Apparatus for the recording of transmitted information 
in which an input signal is caused to illuminate a photo~ 
conductive control member in patterned form to pro 
duce a conductivity pattern in the control member 
which controls the deposition of electrostatic charge on 
the surface ofa dielectric recording member in contact 
with the control member. A further photoconductive 
layer contained as a substrate on the dielectric record 
ing member is used to discharge residual image charges 
on the dielectric recording member after the image has 
been developed and transferred. 

2 Claims, 4 Drawing Figures 





YPAIENIEDJUW'W I ~~3.747.119 ' 

SHEU 2 [If 2' ' 

1725' 3 



3,747,119 
1 

APPARATUS FOR SIGNAL RECORDING ON 
INSULATORS 

This invention refers to signal recording and in par 
ticular refers to a method in which a photoconductor 
is used to control the impression of a latent image 
charge on a dielectric surface. 

BACKGROUND OF THE INVENTION 

Prior art signal recording methods are known in 
which an input signal is used to produce a light pattern 
whichv in turn controls the discharge of a charged pho 
toconductor surface. It is also known to use a light pat 
tern on a screened photoconductor to modulate the 
passage of charged ink powder through said screen to 
deposit said ink power in patterned form on a paper 
sheets or the like positioned on the opposite side of said 
screen. A light pattern impressed on a photoconductor 
may also be usedto modulate the’charge impressed on 
an insulating surface in contact with said photoconduc 
tor. The thus produced electrostatic latent image on 
said insulator surface may be developed thereon to 
form a permanent recond, and in addition the devel 
oped image may be transferred to a receiving member 
other than said insulator surface is required. Said re 
ceiving member may be a sheet of paper or the like. 
Provided a method is available for the removal of resid 
ual charge from the insulator surface the insulator sur~ 

‘ face may then be used to record further information. 

SUMMARY OF THE INVENTION 

This present invention teaches a method whereby an 
image corresponding to an input signal may be re 
corded as an electrostatic charge pattern on an insulat 
ing surface, and such electrostatic charge pattern may 
be developed by contacting said charged insulating sur 
face with an electrostatic toner material, which toner 

dispersed toner such as are well known in the art of 
electrophotographic office copying. The developed 
image may be transferred to a paper web or the like and 
fixed to form a permanent record. In this present inven 
tion the insulating image recording member is backed 
with a photoconductor, which photoconductor may be 
rendered conductive by exposure to light after transfer 
of the developed image, thereby allowing'discharge to 

' ground of residual charges on said insulating surface 
when said insulating’ layer is subjected‘ to an AC or DC 
potential. ‘ ' ' - 

The present invention also utilizes a photoconductor 
to modulate the charged pattern produced on the insu 
lator surface, the image .control photoconductor being 
contained as a surface coating on a transparent con 
ducting electrode, which electrode may be connected 
to one terminal ofa DC power supply. Said image con 
trol means is positioned with the photoconductor sur 
face in contact or near contact with the image record 
ing insulator surface, which insulator surface is backed 
with a further photoconductor layer, this photoconduc 

‘tor layer being backed with a conducting layer which 
is connected to the opposite terminal of the DC power 
supply and grounded. The image recording member is 
preferably in the form of a drum or a belt which form 
allows the image recording surface to be progressively 
‘moved from the image receiving position to a develop 
ing position, followed by a transfer position and a 
cleaning position. The image control means may also 
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be movably mounted if desired in order to eliminate 
relative motion between the two contacting surfaces at 
the time of image impression. 

STATEMENT OF INVENTION 

This present invention thus utilizes a photoconduc 
tive control member to define the areas on a dielectric 
recording member which are charged to form an elec 
trostatic latent image corresponding to the transmitted 
information to be reproduced, said photoconductive 
control member consisting of a transparent support 
having coated thereon a transparent conductive layer 
which forms a backing electrode, said transparent 
backing electrode being further coated with a photo 
conductive layer. Patterned light exposure of said con 
trol member introduces a conductivity pattern in the 
photoconductor layer of said control member which 
allows selective charging of areas on the surface of the 
dielectric recording member in contact with the sur 
face of said control member when an electric field is 
established between the backing electrode of the con 
trol member and the conductive backing of the dielec 
tric recording member. The dielectric recording mem 
ber also contains a photoconductive layer between the 
dielectric layer and the conductive backing to allow 
discharge of the residual surface charges on the surface 
of the dielectric recording member after development 
and transfer of the image. 1 

In a first embodiment of this invention the image con 
trol means consists of a conductive transparent backing 
such as a glass plate coated on one side thereon with a 
layer of cadmium or tin oxide or other transparent con 
ducting material, which conductive layer is further 
coated with a photoconductor layer such as photocon 
ductive cadmium sul?de or the like, said photoconduc 
tor layer being preferably but not necessarily formu 
lated to be incapable of supporting an electrostatic 
charge on its surface. A light transmitting means is po 
sitioned in contact or near contact with the transparent 
backing member of said image control means, said 
transmitting means consisting for instance of a linear 
array of photodiodes or the like, a ?bre optic array con 
taining that number of elements per inch correspond 
ing with the line spacing of the input control signal, or 
a thin window cathode ray tube or cathode ray tube 

v with a fibre optic face plate‘or the like. ’ 
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The image recording member consists of a hollow 
conducting drum having coated thereon a photocon 
ductor layer, which if desired may be of the same com 
position as the photoconductor layer on the image con 
trol means, which photoconductor layer is further 
coated with a dielectric layer such as a polyester film 
or the like. A high voltage power supply is connected 
so that its positive output is applied to the transparent 
conducting layer on the transparent backing of the 
image control means and the negative output is applied 
to the conductive backing of the image recording 
drum. The image control means is exposed to a light 
pattern undulated by the information signal simulta~ 
neously with the application of a potential of 100 volts 
to5 kilovolts or more or less depending on the charac 
teristics of the photoconductors employed from the 
high voltage power supply, the modulated light pattern 
causing an electrostatic charge to be deposited on the 
dielectric surface of the image recording member in 
those areas corresponding to the light pattern which 
renders conductive those areas of the photoconductor 
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image control means which are exposed to the light 
pattern. Thus a modulated pattern of positive electro 
static charge is formed on the dielectric surface of the 
image recording member corresponding to the light 
pattern impressed by the input information signal. 
The image recording member is rotated at a speed 

compatible with the frequency of the input signal and 
thus areas of its surface move in turn to a developing 
location where dry or liquid dispersed toner material is 
deposited on the surface in accordance with the charge 
pattern thereon, followed by a transfer location at 
which the developed image is transferred to a sheet of 
paper or other material as desired. Excess developer is 
then removed and residual electrostatic charges re 
moved from the dielectric surface by the simultaneous 
application of light and an AC or negative corona. The 
mechanism of discharging a photoconductive printing 
element consisting of a photoconductive layer such as 
for instance cadmium sul?de or the like deposited over 
a conductive backing having an insulating overlay on 
its surface remote from said backing by simultaneous 
application of light and AC or DC of the opposite po 
larity to that contained on said insulating overlay is 
prior art and is fully described in U.S. Pat. Nos. 
3,438,706 and 3,536,483. The thus cleaned recording 
member surface may then be reused when required. 

In a second embodiment of this invention the dielec~ 
tric surface is uniformly charged prior to contacting the 
image control means, and an AC potential or DC po 
tential opposite in polarity to said uniform charge is 
used in combination with the modulated light to dis 
charge selected areas on said dielectric surface. 

In a third embodiment of this invention the image 
control means is also in the form of a drum rotating at 
the same peripheral speed as the image recording mem 
her. 

In addition the image recording member may be in 
the form of an endless belt, or other mechanical con?g 
uration if desired to facilitate positioning of the various 
system components. ' 

In order that the invention may be more readily un 
derstood, reference will now be made to the drawings. 

BRIEF DESCRIPTION OF DRAWINGS 

FIGS. 1 and 2 illustrate embodiments in which the 
control member is stationary, 
FIGS. 3 and 4 illustrate embodiments in which the 

control member is moved at the same peripheral speed 
asgthe dielectric recording member. 

DESCRIPTION OF PREFERRED EMBODIMENT 

Referring now to FIG. I the image control member 
is prepared by applying to a transparent support mem~ 
her I a transparent conductive layer 2, over which is 
coated a photoconductive layer 3. A modulated light 
exposure means 4, consisting of either a photodiode 
linear array or a ?bre optics linear array is positioned 
in nominal contact with transparent backing member 1. 
The input to the photodiode or ?bre optics array 4 is 
controlled by signal operated switches 5, to produce by 
selective exposure areas of differing conductivity on 
photoconductor layer 3 on the image control member. 
A conductive drum 6, which can rotate in the direction 
shown, is coated on its outer surface with a photocon 
ductor layer 7. The photoconductor layer 7 is further 
coated with a dielectric layer 8. The transparent con 
ducting layer 2 of the image control member is con 

20 

25 

30 

45 

50 

65 

'4 
nected to one terminal of a high voltage power supply 
9, the other high voltage terminal of this power supply 
being grounded and in addition connected to the con 
ductive drum 6. In FIG. 1 transparent conductor 2 is ' 
connected to the positive terminal of power supply 9, 
with the negative terminal of said power supply being 
connected to drum 6 and grounded, but it will be real 
ised that these connections may be reversed if desired, 
depending on the nature of the image control photo 
conductor 2, the polarity of the developer, and whether 
facsimile or reversal reproduction of the transmitted 
information is required. When power supply 9 is'acti 
vated and an input signal causes light emission from 
array 4, those areas of photoconductor 3 which are illu 
minated will become more conductive than the non 
illuminated areas, allowing imagewisc electron flow to 
occur which produces an electrostatic latent image on 
dielectric layer 8. 
As drum 6 rotates the latent electrostatic image is 

brought into contact with an electroscopic material at 
developing station 10. The developer applied may be 
either a dry toner or a liquid dispersed toner such as is 
well known in the art of of?ce copying, and the toner 
may be negative acting or positive acting as desired. 
After development the developed image deposit is 

transferred to a paper web or other desired receptor 
surface. A roller 13, connected to one terminal of a 
H.T. power supply 19, is spaced apart from the dielecs 
tric surface 8 of drum 6 a sufficient distance to allow 
a paper web 11 to contact each surface. In FIG. 1 a roll 
feed device is illustrated, consisting of a roll of paper 
12, conducting transfer roller 13, guillotine l4 and exit 
tray 15. Roller 13 is shown to be connected to the posi 
tive terminal of power supply 19, but it will be realised 
that if the toner used is attracted to a negative charge 
then roller 13 will be connected to the negative termi— 
nal of power supply 19. ' 1 

After transfer of the image from dielectric surface 8 
to web 11, further rotation of drum 6 occurs and each 
area of dielectric layer 8 passes through the discharging 
station, which station consists of a light source 16, co 
rona generating means 17 and discharging power sup 
ply 18. The application of an AC corona potential or 
DC corona potential of opposite sign to that initially 
used for imaging while light. source 16 is energised 
causes complete discharge of dielectric surface 8. 

Referring now to FIG. 2, in which the linear array 4 
of FIG. 1 has been replaced with a cathode ray tube 24, 
the image control member consists of transparent sup 
port 21, transparent conductor 22 and photoconductor 
23, while the image recording member consists of con 
ducting drum 26, photoconductor layer 27, and dielec 
tric layer-28. High tension power supply 29 is con 
nected between transparent conductor 22 and drum 
26, and grounded on the side connected to drum 26. 
Developing station 30 supplies dry or liquid dispersed 
toner to develop the latent electrostatic image, which 
developed image is transferred to paper sheet 33 under 
the in?uence of a transfer potential applied to roller 31 
from HT power supply 32. Plates 34 and 35 are paper 
guides, and tray 36 receives the ?nished copies of 
transmitted information. Residual charge elimination is 
carried out by the use of light source 38, corona gener 
ating means 37 and discharging power supply 39. 
Cathode ray tube 24 may be either of the thin win 

dow type, or of the ?bre optics face plate type, energ 
ised by the input signal to produce by exposure a con 
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ductivity pattern in photoconductor 23 which controls 
charge formation on dielectric surface 28. 

In FIG. 3 the image control member is cylindrical in 
form, consisting of transparent cylinder 41, transparent 
conductive coating on said cylinder 42, and photocon 
ductor layer 43, rotatably mounted. The recording 
member consists of conducting drum 46, photoconduc 
tor layer 47 and dielectric layer 48. An array of photo 
diodes or a linear ?bre optics array 44 is positioned 
within the image control drum, in nominal contact with 
the inner surface, of said drum, facing the dielectric re 
cording member at the line of contact between the two 

. drums. The drums are rotated towards each other at 
equal peripheral speeds. Developing, image transfer 
and discharging are as in FIG. 1 of FIG. 2. 

In FIG. 4 a cathode ray tube 54 is used instead of 
photodiode or fibre optics array of FIG. 3. In this in 
stance the image control member consists of transpar 
ent support cylinder 51, transparent conductor 52 and 
photoconductor layer 53. The recording member con 

’ sists of conductive cylinder or drums 56, photoconduc-‘ 
tor layer 57 and dielectric layer 58. Developing, image 
transfer and discharging are as in FIG. 1 or FIG. 2. 
To add further to the understanding of this invention 

_ reference will now be madeto the following examples: 

EXAMPLE 1 
This example uses the apparatus of FIG. 1. The image 

control member comprised a glass plate 1 mm. thick, 
having coated thereon on one side a transparent layer 
of cadmium oxide, to which layer electrical connection 
was made. The photoconductor layer consisted of pho 
toconductive cadmium sul?de in an insulating polyes 
ter resin binder, pigment/binder ratio 4 : l. 

The recording member drum was a hollow alumin 
ium cylinder, 5 inches outside diameter, 1/4 inches wall 
thickness, spoke mounted to a central shaft about 
which the drum rotated. A photoconductive layer was 
coated on the outer surface of this drum, the photocon 
ductor layer also consisting of photoconductive cad 
miumsul?de in an insulating resin binder. The dielec 
tric coating was a continuous polyester layer, 10 mi 
crons thick, bonded to the photoconductor layer. The 
aluminium drum was grounded. 

A linear fibre optics array was positioned in contact 
with the glass backing of the image control member, 

’ this array consisted of 0.125 mm. ?bres at 0.250 m.m. 
spacing. The other end of the ?bre array terminated in 
a linear to circular'converter whereby light could be 
fed into selected ?bres in response to an input signal. 
Electrical connection to the conductive layer of the 
image control member was made as in FIG. I that is the 
conductive layer of the image control member was con— 
nected to the positive terminal of a high voltage power 
supply, the negative terminal of said power supply 
being connected to the aluminium cylinder of the re 
cording member and grounded. A voltage of 500 volts 
was applied simultaneously with the transmission of the 
image input signal, and the resultant conductivity pat 
tern in the photoconductor layer of the image control 
'member allowed selective charging of the dielectric 
surface of the recording member. The image charge 
was adequate for development with a negative acting 
liquid dispersed toner of the type used in office copying 
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6 
machines and the like which are well known in the 
prior art, such as those described for instance in U.S. 
Pat. No. 3,362,907. After development the developed 
image was transferred to a sheet of paper using electro 
static transfer as shown in FIG. 1. The transfer voltage 
was 500 volts positive. Residual charges were removed 
from the dielectric surface of the recordingmember by 
the simultaneous application of light and an AC co 
rona. The corona voltage was 7kV. 

EXAMPLE 2 

The fibre optics array of Example 1 was replaced 
with a linear photodiode array, energised selectively by 
input Signals. - 

EXAMPLE 3 

The fibre optics array of Example 1 was replaced 
with a thin window cathode ray tube. 

EXAMPLES 4 —- 6 

The stationary image control member of Examples 1 
— 3 was replaced with a rotating image control member, 
in which a thin walled glass cylinder, 5 inches outside 
diameter was coated on its outer surface with a trans 
parent conducting layer of cadmium oxide, which was 
.further overlain with a layer of photoconductive cad 
mium sul?de in an insulating resin binder. 

EXAMPLES 7 — 12 

The cadmium sul?de photoconductive substrate of 
the recording member of Examples 1 — 6 was replaced 
with a layer of vitreous selenium, and the imaging po 
larity was reversed. 

I claim: 
1.- An apparatus for producing a visible copy of trans 

mitted information comprising a recording member 
consisting of a conductive base having coated thereon 
a photoconductive layer overlaid with a layer of dielec 
tric material, an image control member consisting of a 
transparent base having coated thereon a transparent 
conducting layer over which is coated a photoconduc 
tive layer, said photoconductive layer of said image 
control member being in line contact with said dielec 
tric layer of said recording member, a signal responsive 
light emitting means disposed in line contact with said 
transparent base of said image control member, means 
for forming an electrostatic latent image by establishing 
a directional electrostatic ?eld between said image 
control member and said recording member simulta 
neously with-the application of a signal to the signal re 
sponsive light emitting means to'form an electrostatic 
latent image on said dielectric layer of said recording 
member, means for developing the thus formed elec 
trostatic latent image by application of electroscopic 
marking particles thereto, means for transferring the 
developed image onto transferring material, and clean 
ing means for removing the residual electrostatic image 
on said recording member by the simultaneous applica 
tion of light and an electric field opposite in polarity to 
that of said directional electrostatic ?eld. 

2. The apparatus for producing a visible copy of 
transmitted information according to claim 1. wherein 
said image control member and said recording mem— 
her are cylindrical in form’ and rotate in contact with 
each other at the same peripheral speed. 
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