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[ 5 7 ] ABSTRACT 

The speci?cation teaches a dielectric belt having a 
metal backing. The belt is uniformly charged by some 
type of charging device such as a corona beam where 
after it is uniformly toned by a magnetic brush. Then, 
a stencil or screen which is capable of acting as an ion 
modulator is used to screen a ?ow of ions into a pat 
tern to strike the coated belt surface. The ions will 
neutralize the charge in an image pattern and thus 
allow the image pattern toner to be loosely held in a 
background of tightly‘ attracted toner. Thereafter, a 
plain paper sheet is rolled in contact with the surface 
to pick up the loosely bonded toner and extract an 
image from the belt onto the plain paper sheet. 

The belt is not cleaned, but is recharged to bring up 
the charge up to full strength in the formerly 
discharged areas as well as in the areas not discharged 
and the entire belt is retoned to a uniform density 
once again for a repeat with the same or a new 
modulating screen or stencil. 

2 Claims, 2 Drawing Figures 
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l 
DEVELOPING METHOD FOR PLAIN PAPER 

COPYING ‘ 

BACKGROUND OF THE INVENTION 

The electrostatic copy art has developed upon the 
principle of a retained electrostatic charge in image 
con?guration upon a photoconductor. which is made 
visible by triboelectric toner particles attracted to the 
static charge. 
Thus, the art has stabilized on a charge, discharge, 

tone transfer and clean. 

SUMMARY OF THE INVENTION 

It is an object of this invention to lay down a uniform 
electric charge. tone that charge. and then neutralize 
an image area of the toner in order to pick up the re 
leased toner in the image con?guration, as opposed to 
standard practice of charge. discharge, and tone. 

It is the purpose of this invention to provide a method 
of producing a plain paper copier or duplicator by re 
leasing an image from a uniform layer of toner and 
picking that image off onto a carrier sheet. 

It is a further object of this invention to eliminate the 
need to clean a toned surface after an imprint transfer. 

DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a schematic illustration of apparatus suit 
able to carry out the method of this invention‘, and 
FIG. 2 is a section taken along line 2—2 of FIG. 1. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

A belt I0 is made with a conducting backing 12. The 
backing is preferably metal. The backing 12 is coated 
with a dielectric surface 14. The preferred dielectric 
will be a material such as the commercially available 
products known as Nylon, Te?on or Mylar. These ma 
terials are examples of that kind of dielectric material 
which will accept a static electric charge on the surface 
thereof and not lose that charge over an extended pe 
tied at time. Nylon is the registered trademark of Du~ 
pent Corporation. Te?on is the trademark of Dupont 
Corporation for a product known chemically as poly 
léli‘a?uoroethylene. Mylar is a Dupont trademark for 
a pan/‘ester ?lm. 
The belt 10 is shown as a horizontal endless belt 

reeved around two rollers 16. 
The method to be carried out of producing plain 

paper copies of data sheets in a reverse order from 
standard practice is accomplished by ?ooding the sur 
face 14 with a uniform charge by means of a cornona 
device 20. A corona device is well-known in the photo 
copy art and consists usually of a wire or braid of wire 
behind a re?ector and connected to a source of high 

voltage. 
After the dielectric surface I4 is flooded with a 

charge, whether negative or positive it does not matter. 
the charge is then uniformly toned by means of any 
conventional toning device. illustrated as being a mag— 
netic brush 22. Cascading and other types of toning sys 
tems are optional. An example of a brush toner may be 

seen in US. Pat. No. 3.387.586. ) 
The brush 22 operates to pick up and supply toner 

from a toner supply source illustrated diagrammatically 

by a container 24. 
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2 
The next step in the method is to release toner from 

the uniformly toned dielectric surface 14 in an image 
con?guration which is to be copied or reproduced. A 
stencil screen 30 is illustrated as an ion modulating de 
vice to ?lter out a stream of ions produced by a corona 
device 32. The stencil screen 30 may literally take the 
form of‘a metal stencil with the image pattern cut in the 
metal. The ion discharge produced by the corona de 
vice 32 is then permitted to pass through the stencil 
only in the passages provided by the cut pattern in the 
stencil. 
Also well-known in the art is an imaged photocon 

ducting screen which consists of a photoconductor 
coated ?ne metal screen with some areas charged in 
such a manner as to repel ion flow and other areas un 
charged or discharged in an image patter to allow the 
passage of the ions produced by the corona device 32. 
These devices are known and are mentioned only as ex 

amples. 
The stencil screen 30 is moved into position Over the 

upper run of the belt 10 and the corona device 32 
caused to emit a pattern of ion particles through the 
screen to the belt surface to neutralize those charges 
produced by the uniform deposition of the corona de 
vice 20. This results in a ?eld of toner particles in which 
the background is uniformly adhering to the belt sur 
face by means of the electrostatic charge, and an image 
area within the ?eld wherein the toner is lying loose be 
cause of the discharge of the image holding ?eld. 
Thus. the belt 10 is advanced to a station 34 where 

a pressure roller 36 presses a piece of plain paper 38 
against the surface 14 and causes the loose image area 
toner to adhere to the paper. If necessary or desirable. 
a field device may be established behind the paper to 
help attract the toner from the surface 14 to the plain 
paper 38. 

After transfer of the image to the plain paper 38, 
paper 38 may be treated by any device for ?xing the 
toner in a known manner. Pressure. heat, and/or sol 
vent ?xing are devices wellknown in the art. 
After the image has been lifted from the surface of 

the belt 10, the belt then proceeds around the end of 
roller 16 and the areas previously neutralized are ref 
looded with a new charge from the corona device 20 
and if the charge on the balance of the background has 
become weak, the strength of the charge is reinforced. 
Then the belt is retoned in the manner described, and 
prepared for a second imprint. 
This invention is directed to developing methods and 

not to imaging and ?xing devices, or related equip 
ment. Therefore, an optical station 40 for producing an 
optical image of an original document 42 onto a screen 
is illustrated in FIG. 1 only as a suggested means for 
producing a corona modulating screen for use as de 
scribed. There are many and various ways or producing 
screens and stencils, known to those familiar with this 

art. 
What is claimed is: 
l. The method of producing plain paper copies of 

data sheets by ?rst toning a carrier surface and thereaf 
ter imaging, comprising the steps of: 

1. providing a dielectric surface with a conducting 

back 
2. applying a uniform electrostatic charge to said di 

electric surface 
3. applying a triboelectric toner in a uniform coating 
onto said charged dielectric surface 
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4. neutralizing the electrostatic charge in a pattern 
corresponding to said data sheet; and thereby sub 
stantially loosening said toner from said dielectric 
surface; and 

5. physically attracting said loosened toner onto a 
?nal copy carrying sheet; 

whereby, the dielectric sheet is toned and thereafter 
imaged as contrasted with the common methods of im 
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aging and thereafter toning. 

2. In the method of claim 1. step (5) comprises plac 
ing a sheet of :plain paper in contact with said dielectric 
surface and applying a bias charge on the side of said 
sheet opposite said dielectric surface to attract the 

loosened toner. 
* I! * * 1K 


