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[57] ABSTRACT

An improved - electrostatic copying machine which
utilizes a novel, biased double screen arrangement to

_ form latent electrostatic image on a dielectric receiv-

ing layer, such as paper or the like, is disclosed. The

double screen arrangement includes a first wire mesh

screen having a photoconductive coating thereon and

"a second wire mesh screen having either a photocon-

ductive coating or an insulator coating thereon. These
screens are positioned, one above the other, between
a conventional corona device and the receiving layer,
with the first screen being positioned adjacent to the

.-corona device and the second screen being positioned

adjacent to the receiving layer. The first screen is
biased with respect to. the receiving layer and. with
respect to the second screen and the second screen is
biased with respect to the receiving layer. A latent
electrostatic image is formed on the receiving layer by
projecting an optical image of the original to be
copied onto the first screen while simultaneously rais-
ing the corona device to a corona discharge potential.
The latent electrostatic image thus formed on the
receiving layer is then made visible by suitable
developing techniques known to the art.

12 Claims, 2 brawing Figures
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1
COPYING MACHINE

BACKGROUND AND SUMMARY OF THE
INVENTION

This invention relates.to an improved electrostatic
image copying machine for reproducing, on a dielectric
receiving layer, an optical image conforming to the
original to be copied, and more particularly, to an im-
proved copying machine which utilizes a novel, biased,
double screen arrangement to initially form a.latent
electrostatic image, conforming to the original to be
copied, on a dielectric receiving layér and which thien
causes this latent electrostatic image to be made visible
in accordance with. conventional developing tech-
niques.

In the past, electrostatic principles have been applied
in connection with various different types of imaging
machines and processes. For instance, it has been pro-
posed to utilize electrostatic principles, in combination
with the principles of silk screen printing, for printing
on odd shapes and rough textures. According to this
proposal, a wire mesh screen (with holes cut out of the
screen conforming to the images to be copied) is posi-
tioned between a grounded plate which supports a re-
ceiving layer and a cloud of charged electrostatic toner
particles. A field is created between the wire mesh and
the grounded plate, and this field pulls the charged
toner particles through the holes in the screen and onto
the receiving layer so as to form an image on the receiv-
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ing layer. Heat is applied to the image thus formed to

make the image permanent. Since the receiving layer
does not come into physical contact with:the receiving
layer, odd shaped and. rough: textured objects can be
used as the receiving layer.. _

In 2 modification a wire mesh screen with a photo-
conductive coating thereonis utilized instead of the
screen with cut out holes. The photoconductive coated
screen is charged in the dark and a light, optical image
is projected onto the screen. The charge on the screén
is leaked off where the light image strikés the screen
thereby forming an invisible, electrostatic image on the
screen, corresponding to the projected ‘optical image.
The charged toner particles are drawn through the por-
tions of the screen where the charge has been leaked
off, i.e., in the light exposed portions, while the still
charged portions of the screen prevent toner particles
from passing through the screen. While the aforemei-

tioned screen processes have certain advantages over -

prior silk screen processes, they also have the disadvan-
tage that the practical limits of screen mesh size and
toner particle size restrict image density and resolution
and cause the screens to become clogged thereby re-
quiring cleaning after limited usage.

Electrostatic principles have also been utilized in two
general types of commercially available machines for
copying documents and the like. One of these types of
-copying machines utilizes a reusable plate or drum
which has a photoconductive layer overlying a conduc-
tive backing member. The plate or drum is uniformly
charged and is then exposed to an optical image con-

forming to an original document or the like to be cop--

ied. The charge on the area of the plate or‘drum upon
which the light strikes is discharged; whereas; the
charge is retained on the non-light struck areas of the
plate or drum. This latent image is then made visible by
an application of an electrically attachable toner to the
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plate or drum in a conventional manner. This visible
image is transferred from the plate or drum to a receiv-
ing layer, such as a‘sheet of paper, and is thereafter
fixed on the receiving layer, usually by an application
of heat. In the other general type of copying machines,
the manner by which the latent image is formed and
made visible is substantially similar to that utilized by

the first type of copying machines, except that a dispos-

able plate, such as paper coated with a photoconduc-
tive layer, is used. Thus in the other general type, the
plate also serves as the receiving layer so that the trans-
fer step is eliminated.

While machines of both types have met with com-
mercial success, the presently commercially available
macliines do have certain disadvantages which may be
overcome by machines embodying the present inven-
tion. More specifically and with respect to machines of
the first type, the cost per copy is relatively expensive
for l1ow volume users; the machines require consider-
able maintenance because of their relative complexity;
the coating on thé plate or drum is relatively expensive,
fragile and is subjéct to wear so that it must be replaced
periodically; the machines do not make particularly
good copies of photographs or other documents con-
taining large solid areas; the operation of the machines
require, as noted above, a separate image transfer step;
and the speed of operation of the machine is limited be.
cause a charge and exposure step is required for each
copy made by the machine. With respect to machines
of other general type, special paper, which is more ex-
pensive and heavier than regular paper, is required and
copies can be marred by scratches on the paper. Fur-
thermore, the speed of the operation of the machine is
limited because of the fact that for each copy, the
charging and exposure steps must be done in sequence.

Others have proposed machines for overcoming the
disadvantages of the aforementioned two general types
of copying machines. In the British Pat. No. 1,152,308
(complete specification published May 14,1969) a ma-
chine is described wherein a latent electrostatic image
is'formed directly on a dielectric receiving layer, such
as ordinary paper, without the necessity of using uni-
formly charged plate or drum, such as utilized in the
above described, commercially - available - machines.
This machine utilizes a screen having a photoconduc-
tive coating thereon. The receiving layer is positioned
adjacent to one side of the screen and a conventional
corona device is positioned adjacent to other side of
the screen, i.e., the side opposite to the receiving layer.
To make a copy, an optical image of the document or
the like to be copied is projected onto the other side of
the screen, and the corona device is raised to its dis-
charge potential. The photoconductive coated screen
becomes selectively more conductive in those areas of
the screen upon which light strikes_in.response to the
projection of the optical image, and as a result, the dis-

~ position of electrical charge on the receiving ‘layer is
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regulated such that the receiving layer has a latent elec-
trostatic image formed thereon which conforms to the
projected optical image.

It has also been proposed, in the British Pat. No.
1,152,308, that a second, all metal, conductive screen

or grid be utilized in the copying machine just de-

scribed. This second screen or grid is positioned be- -
tween the first, photoconductive screen and the receiv-
ing layer and forms an electrostatic shield which does
not absorb a majority of the ion flow. The use of this
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second screen decouples the voltage across the photo-
conductive screen from the voltage across the receiving
layer. Thus, a relatively large potential can be estab.
lished between the second screen and the receiving
layer so that, it is said, diffusion of the ions will be mini-
mized between the second screen and the receiving
layer while permitting the thickness of the photocon-
ductive layer on the first screen to be minimized rela-
tive to the thickness of the photoconductive coating
that would be required for a comparable single screen
machine. Since, it is said, the thickness of the photo-
conductive layer is a limiting factor of the machine, the
use of the second screen, according to the disclosure in
the British Pat. No. 1,152,308, permits a theoretical in-
crease in the resolution of obtainable copies as com-
pared to a single screen machine.

The present invention represents an important im-
provement to the two-screen copying machines dis-
closed in the British Pat. No. 1,152,308. Experimen-
tation has shown that a copying machine embodying
the present invention has the same advantages with re-
spect to the two types of commercially available elec-
trostatic copying machines and machines utilizing silk
screen ‘principles as do the two-screen machines dis-
closed in the British patent, while in addition, having
the commercially significant advantages of having
faster printing speeds, with a smaller corona power sup-
ply and much higher contrast ratios than can be ob-
tained by the use of the two-screen machines disclosed
in the British patent.

Machines embodying the principles of the present in--

vention are structurally and functionally similar.to the

two-screen machine disclosed in the British patent ex- -

cept for a significant and critical difference which af-
fords the advantageous and unexpected results pro-
vided by the invention. In the machines disclosed in the
British patent, the second screen, i.e. the screen dis-
posed between the first screen and the receiving layer,
is a conductive metal grid or screen. In contrast, it has
been found, through experimentation, that if the sec-
ond screen has an insulator coating thereon, improved
and unexpected results can be achieved relative to the
results that would be obtainable by the two screen ma-
chines disclosed in the British patent.

Preferably, the second screen is a wire mesh screen
having a photoconductive coating thereon. It has been
found, again through experimentation, that by using
such a photoconductive coated screen, a commercially
significant increase in contrast can be obtained in the
copies made, as compared to the contrast of copies
made by a machine embodying the principle of the
present invention but using a non-photoconductive in-
sulator coating on its second screen. (In this regard it
should be noted that: experimentation has also shown
that the contrast obtainable by the use of the latter ma-
chine, i.e. a machine having its second screen coated
with a non-photoconductive insulator material, is far
superior to the contrast obtainable by the use of the

machine disclosed in the British patent. Moredvei{,” lt
has been found that the contrast obtainable in the cop~ .

60 nite .period of time sufficient to enable the receiving
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ies can be varied by varying the bias existing between. .

the two screens so that this, together with the increase_

in contrast obtainable, permits the user of a‘machim;
embodying the present invention to be able to selec-

tively match the contrast of the copies to be made with

the contrast of the document to be copied.
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Therefore, it is a primary object of the present inven-
tion to provide an improved electrostatic copying ma-
chine.

Another object of the present invention is to provide
an improved electrostatic copying machine whichin-
cludes: a grounded support for an image - teceiving
layer; a corona discharge device; first and second
screens disposed between the receiving layer and the
corona discharge device wherein the first screen, i.e.,
the screen adjacent to the corona discharge device hav-
ing a photoconductive coating thereon and wherein the
second screen i.e., the screen adjacent to the receiving
layer having an insulator coating thereon; means for
projecting an optical image onto the surface of the first
screen adjacent to the corona discharge device; means
for biasing the first screen with respect to the second
screen and with respect to the receiving layer; and a
means for biasing the second screen with respect to the
receiving layer.

A still further object of the present invention is to
provide an improved copying machine of the type de-
scribed wherein the second screen has a photoconduc-
tive coating thereon and wherein the improved ma-
chine includes a means for varying the bias between the
first and second screens.

These and other objects and advantages of the pres-
ent invention will become apparent from the following
description of the preferred embodiment of the inven.
tion. : '

DESCRIPTION-OF THE DRAWINGS

FIG. 1 is a diagrammatic illustration of an improved
copying machine embodying the principles of the pres-
ent invention; and

FIG. 2 is a schematic illustration of the image forma-
tion section of the improved machine shown in FIG. 1.

DESCRIPTION OF THE PREFERRED
EMBODIMENT

Referring now to FIG. 1, a copying machine embody-
ing the principles of the present invention is shown dia-
grammatically at 11. The machine 12 includes an elec-
trostatic image formation section 14, an image devel-
opment section 16, and an image fixing section 18.

As more specifically described hereinbelow, the
function of the image formation section 14 is to form
an invisible, latent electrostatic image, corresponding
to the optical image to be copied by the machine 12,
on a receiving layer positioned in the section 14. This
receiving layer could be conventional paper, either in
sheet or web form, but may also be a wide variety of
other materials and objects such as, for example, rugs,
cloth clothing; and other textile fabrics; dishes, glass-
ware, lighting fixtures, and other ceramic materials; or-
anges, candy, pills, and other odd-shaped articles; and
bottles, plastic containers, cans, and other packaging
materials. The only requirement for the receiving layer
is that an electrostatic image can be formed or ac-
cepted on its surface and can be retained there for a fi-

layer to be conveyed to the image development section

16 and there made visible as hereinafter described.
After. an invisible electrostatic image has been

formed on the receiving layer, a mechanical drive

. .means. 20 is utilized to convey the receiving layer from
. the image formation section 14 to the image develop-
.-ment. section 16. This drive means 20 has a conven-
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tional structure and mode of operation, with the spe-
cific structure and mode of operation of the means 20
depending on the receiving layer being used with the
machine 12.

In the image development section 16, the invisible
electrostatic image on the receiving layer may be made
visible by any of the developing processes known in the
art. For example, a developer of finely divided resinous
toner particles may be cascaded across the surface of
the receiving layer in the manner described in U.S. Pat.
No. 2,638,416. Such toner particles adhere to the por-
tions of the receiving layer on which the electrostatic
image has been formed as a result of electrical attach-
ment between the toner particles and those portions of
the receiving layer. Thus; this adherence of the toner
particles causes the formation of a visible image on the
rece1v1ng layer corresponding to the electrostatic
image which had been formed thereon in the i image for-
mation section 14,

The visible image thereby formed on the receiving
layer may be made more permanent in the image fixing
section 18. The receiving layer is conveyed from the
image development section 16 to the image fixing sec-
tion 18 by mechanical drive means 22. Like drive
means 20, the drive means 22 has a conventional con-
struction and mode of operation, with the specific con-

struction and mode of operation of the means 22 de-

pending on the particular receiving layer being utilized
with the machine 12,

In the image fixing section 18, the visible image,
formed by the toner particles, may be fixed more per-
manently onto the surface of the receiving layer by any
process known in the art. For example, the image fixing
process may be accomplished by the application of a
heat fusing process or by exposing the toner image to
vapors which are a solvent for the toner particles and
which cause the particles to soften and coalesce to-
gether. Thereafter, the fused toner particles reharden
and cling to the recelvmg layer.

Subsequent to the image being fixed, the receiving
layer is removed from the machine 12 by any conven-
tional means known to the art.
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Referring now to FIG. 2, the i image formation section -

14 of the machine 12 includes a support plate 24 which
is electrically grounded and which is adapted to sup-
port an image receiving layer, such as a conventional
dielectric paper sheet 26, during the image formation
process. The plate 24 is constructed so that the plane
of the paper sheet 26 is substantially horizontally dis-
posed during the image formation process in section
14.

A first screen 28 and a second screen 30 are disposed
above the upper surface of the sheet 26, as shown in
FIG. 2. The screens 28 and 30 are made of conven-
tional conductive, interwoven metal wire mesh: The
second screen 30 is disposed adjacent to the upper sur-
face of the paper sheet 26, and the first screen 28 is dis-
posed above and adjacent to the second screen 30 with
the screens 28 and 30 both being arranged so that they
are both substantially horizontal.

The first screen 28 has a coating of a photoconduc-
tive material, such as zinc oxide or selenium, applied
thereto. The second screen 30 has an insulator coating
34 such as polystyrene or an epoxy resin, applied
thereto and functions as a biasing control grid. Prefera-
bly, this coating 34 is also a photoconductive material,
such as zinc oxide or selenium, and in fact, the same
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material may be utilized to coat both screens 28 and
30. The photoconductive insulating ‘coatings may be
incorporated onto the screen, for example, by oxidizing
at least one side of the conductive screens and applying
the photoconductive. coating thereto. However; as
noted above, the coating 34 of screen 30 does not have
to be a photoconductive material so long as it is an in-
sulator. As explained above and hereinafter, the appli-
cation of the coating 34 to the second screen or blasmg
control grid 30 is the critical feature of the present in-
vention since it is this coating 34 which causes the im-
proved and unexpected results obtainable through the
use of machine 12.

A conventional corona discharge device 38 is dis-
posed above and adjacent to the upper surface 39 of
the first screen 28. The corona device 38 includes a

pair of electrodes 40 and 42 which are connected to a

conventional power supply 44. The power supply 44 is
also utilized to bias the first screen 28 with respect to
the paper sheet 26 and with respect to the second
screen 30 and to bias the second screen 30 with respect
to the sheet 26. Preferably, the power supply 44 in-
cludes a conventional means for varying the bias of the
first screen 28 with respect to the second screen or bi-
asing control grid 30.

A document to be copied in the machine 12 is shown
generally at 46 and may be, for example, a microfilm
transparency. A horizontally disposed, transparent
document support 48 is arranged to support the docu-
ment 46 directly above the first screen 28. Light is pro-
jected through the document 46 by a conventional light
50 and is focused onto the upper surface 39 of the first
screen 28 by a lens system 54 such that an optical im-
age, corresponding to the document 46, strikes the sur-
face 39 when the lamp 50 is energized. As shown, an
electrically grounded, transparent shield 56 is dlsposed
between the electrodes 40 and 41 and the lens system
54.

During operation of the image formation section 14,
a document 46 to be copied is placed on the support 48
and the lamp 50 is energlzed Simultaneously with the
projection of an optical image on the surface 39 of the
screen 28, the corona electrodes 40 and 41 are raised
to a corona discharge potential by means of the power
supply 44. In practice, it has been found that preferably
the corona 38 should be operated at a potential some-
what above its threshold potential. MOreover it has
been found that for multiple copies, the lamp 50 can
remain illuminated while the corona device 38 is pulsed
for each copy.

In response to the optical image, the photoconduc-
tive coating 32 on the screen 28 become selectively
more conductive in the illuminated areas. ‘As a result,
disposition of electrical charge on the paper sheet 26
occurs such that a latent electrostatic image, conform-
ing to the.document 46, is formed on the paper sheet
26. The screen 30 functions as a means focusing, i.e.,
preventing diffusion, of the ions passing through the
screens. Moreover, by varying the bias the first screen
with respect to the second screen, the contrast of the
latent image (more accurately, the image developed
from this latent image) can be matched to the contrast
of the document 46. After the latent electrostatic
image has been formed on the sheet 26, the corona de-
vice 38 and the lamp 50 are turned off. As best seen in
FIG. 1, the sheet 26 is conveyed to the image develop-
ment section 16 and then to the image fixing section 18
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by the mechanical means 20 and 22, respectively,
wherein the latent image is made visible and is fixed rel-
atively permanently onto the sheet 26. The sheet 26 is
thereafter removed from the machine.

As shown in FIG. 2, the screens 28 and 30 are spaced
vertically a distance D, while the second screen 30 is
spaced vertically above the sheet 26 a distance D, and
the first screen 28 is spaced vertically below the hori-
zontal plane of the electrodes 40 and 41 a distance D,.
It has been found that in machines, such as the machine
12, satisfactory results can be obtained if the separate
distance, D, is between 1 millimeter and 1 centimeter;
and the separation distance D, is between 1 millimeter
and 1 centimeter; and if the power supply 44 is selected
so that V, (i.e., the electric field between the screens
28 and 30) is between 500 volts per centimeter and
10,000 volts per centimeter and V, (i.e., the electrical
field between the screen 30 and the sheet 26) is be-
tween 1,000 volts per centimeter and 20,000 volts per
centimeter, with the distance D, and corona device 38
being selected so that an electric field, resulting from
the corona discharge, of between 3,000 volts per centi-
meter exists in the region of the upper surface 39 of the
screen 28. Preferably, it has been found that for .the
best results, the distance D, should be less than 1 centi-
meter, with a photoconductive coated 40 mesh alumi-
num screen being used for the screens 28 and 30.

As noted above, unexpected and commercially sig-
nificant results are obtainable through use of the ma-
chine 12, as compared to the two-screen machines dis-
closed in the British Pat. No. 1,152,308. More specifi-
cally, it has been found, through experimentation, that
there is approximately 100 times current density in a
machine utilizing the present invention (whether the
coating 34 on screen 30 is photoconductive or not) as
in machines constructed in accordance with the disclo-
sure of the British patent. Thus, the time required to
form a satisfactory latent electrostatic image on the
paper sheet 26 is considerably shorter than the time re-
quired to form a comparable latent image by use of the
machines disclosed in the British patent. Likewise, the
optimum contrast ratio obtainable from the machines,
as disclosed in the British patent, is about 3:1 (dark to
light); whereas, the optimum contrast ratio obtainable
with a machine embodying the principles of the present
. invention can be up to 10:1 (when the coating 34 on
the second screen 30 is not photoconductive) and is up
to 200:1 (when the coating 34 is photoconductive and
with optimum tuning).

Thus, these significantly higher contrast ratios, in ad-
dition to the increase in current density, afford copying
machines embodying the present invention, commer-
cially important advantages as compared to copying
machines in the prior art.

Lastly, it should be noted that while a preferred em-
bodiment of the present invention has been described
above, obvious modifications to machine 12 could be
made. For example, the document 46 and support 48
could be arranged such that an optical image of the
document 46 would be reflected from the document
and this reflected optical image could be projected
onto the first screen 28 by means of mirrors and a dif-
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ferent lens system. Likewise, while the screens 28 and ;

30 have been described as being an interwoven mesh,
they could have other forms and constructions. Fur-
ther, the described vertical orientation of the machine
12 is not essential. Therefore, the specific embodi-
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ments described above are to be considered in all re-
spects as illustrative and not restrictive, the scope of
the invention being indicated by the appended claims
rather than the foregoing descriptions, and all changes
that come within the meaning and range of equivalency
of the claims are, therefore, intended to be embraced
therein. o
We claim:
1. An improved copying machine for reproducing, on
a dielectric receiving layer, an optical image conform-
ing to an original to be copied, the improved machine
comprising: ,
a. means' adapted for forming latent electrostatic
image on a surface of a dielectric receiving layer
comprising:
means adapted to support the receiving layer while
an electrostatic image is being formed thereon;
ion generating source positioned at one side of
and spaced from said surface of the receiving
layer as it is supported by the supporting means;
relatively high voltage power supply means
which, when connected to the ion generating
source, maintains the ion generating source at an
ion discharge potential; first electrically conduc-
tive, electrostatic and electrophotographic grid
means spaced from and positioned between the
ion generating source and the receiving layer as
it is supported by the supporting means; biasing
control grid means spaced from and positioned
between the first grid means and the receiving
layer as it is supported by the supporting means,
the biasing control grid means having an electri-
cally insulating outer coating thereon;

first means for electrically biasing the first grid
means with respect to the biasing control grid
means and with respect to the receiving layer as
it is supported by the supporting means;

second means for electrically biasing the biasing
control grid means with respect to the receiving
layer as it is supported by the supporting means;

means for projecting an optical image, conforming
to the original to be copied, onto one surface of
the first grid means; and

means for connecting the power supply means to
the ion generating source, and thus causing ion
discharge, simultaneously while said optical
image is being projected onto the first grid
means, while the first biasing means biases the
first grid means with respect to the biasing con-
trol grid means and with respect to the receiving
layer, and while the second biasing means biases
the biasing control grid means with respect to the
receiving layer;

b. means for applying toner to the electrostatic image
formed on the receiving layer; -

c. means for fixing the toner on the receiving layer;
and :

d. means for transporting the receiving layer from the
supporting means to the toner applying means and
then to the toner fixing means. '

2. The improved machine described in claim 1

wherein the first grid means is a wire mesh screen hav-
ing a photoconductive coating thereon; and wherein

‘'the first biasing means is connected the wire mesh.

3. The improved machine described in claim 2
wherein the biasing control grid means is a wire mesh
screen having an electrical insulating coating thereon;
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and wherein the second biasing means is connected to
the wire mesh.

-4. The improved machine described in claim 2
wherein the biasing control grid means is a wire mesh
screen having a photoconductive coating thereon; and
wherein the second biasing means is connected to the
wire mesh.

5. The improved m4chine described in claim 2 whxch
includes means for varying strength of the electric field
between the biasing control grid means and the first
grid means so as to vary the contrast of the electrostatic
image formed on the receiving layer.

6. For use in a copying machine, an improved appa-‘

ratus for reproducing, on a surface of a dielectric re-
ceiving 1ayer an electrostatic image conforming to an
optlcal 1mage to be copied, the improved apparatus
comprising:
means adapted to support the receiving layer while
an electrostatic image is being formed thereon; an
ion generating source positioned at one side of and
spaced from the surface of the receiving layer as it
is supported on the supporting means; relatively
high voltage power supply means which, when con-
nected to the ion generating source, maintains the
ion generating source at an ion dlscharge potential;
first conductive, electrostatic and ‘electrophoto-
graphic grid means spaced from and positioned be-
tween the corona generating means and the receiv-
ing layer as it is supported by the supporting means;
‘biasing control grid means spaced from and posi-
tioned between the first grid means and the receiv-
ing layer as it is supported by the supporting means,
the biasing control grid means having an electri-
cally insulating outer coating thereon; first means
for electrically biasing the first grid means with re-
spect to the biasing control grid means and with re-
spect to the receiving layer as it is supported by the
supporting means; second means for electrically
biasing the biasing control grid means with respect
to the receiving layer as it is supported by the sup-
porting means; means for projecting an optical im-
age, conforming to the original to be copied, onto
the first grid means; and means for connecting the
power supply means to the ion generating source,
and thus causing ion discharge, simultaneously
while the optical image is being projected onto the

first grid means, while the first biasing means biases

the first grid means with respect to the biasing con-
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trol grid means and with respect to the receiving
layer, and while the second biasing means biases
the biasing control grid means with respect to the
receiving layer.

7. The improved apparatus described in claim 6
wherein the first grid means is a wire mesh screen hav-
ing a photoconductive coating theréon; and wherein
the first biasing means is connected to the wire mesh.

8. The improved apparatus described in claim 7
wherein the biasing control grid means is a wire mesh
screen having an insulating coating thereon; and
wherein the second biasing means is connected to the
wire mesh.

9. The improved apparatus described in claim 7
wherein the biasing control grid means is a wire mesh
screen having a photoconductive coating thereon; and
wherein the second biasing means is connected to the
wire mesh.

10. The improved apparatus described in claim 8
wherein an electric field of between approximately
1,000 volts per centimeter to 20,000 volts per centime-
ter exists between the blasmg control grid means and
the receiving layer as it is supported by the support
means, with the separation distance between the bias-
ing control grid means and the receiving layer being be-
tween approximately 1 millimeter and 3 centimeters;
wherein an electric field of between approx1mately 500
volts per centimeter to 10,000 volts per centimeter ex-
ists between the first grid means and the biasing control
grid means, with a separation distance between the first
grid means and the biasing control grid means being be-
tween approximately 1 millimeter and 1 centimeter;
and wherein an electric field, resulting from the corona
discharge, of between approximately 3,000 volts per
centimeter to 10,000 volts per centimeter exlsts in the
region of the first grid means.

11. The improved apparatus in claim 10 which in-
cludes means for varying strength of the electric field
between biasing control grid means and the first grid
means so as to vary the contrast of the developed elec-
trostatic image formed on the receiving layer.

12. The improved -apparatus described in claim 10
wherein the separation distance between the first grid
means and the biasing control grid means is less than
1 centimeter and wherein the coating on wire mesh
screen of the biasing control grid means is photocon-

ductive.
* * * * *



