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[57] ABSTRACT 

A device for charging a xerographic or an electrostatic elec 
trographic material by means of a cushion of ?owing ionized 
gas. A supply of compressed air or other gas is applied to an 
aperture plate or a slotted tubular‘ member for direction 
against a strip of material to be charged. The flow of gas is 
ionized by a source of potential connected between the plate 
and a conductive backing plate in contact with the material. 
The ionized gas charges the material and at the same time 
maintains the material in spaced relation from the plate or tu 
bular member and against the conductive backing plate with a 
uniform force. 

7 Claims, 5 Drawing Figures 
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GAS-CUSHION CORONA CHARGER 

This application is a continuation of application Ser. No. 
823,067, ?led May 8, 1969, now abandoned. 

FIELD OF THE INVENTION 

The invention relates to a device for uniformly charging an 
insulating layer and, more particularly, for charging an insulat 
ing layer by means of a flow of ionized gas which also serves to 
maintain the material in spaced relation to the charger 

DESCRIPTION OF the PRIOR ART 

In the ?eld of electroprinting, materials such as a zinc oxide 
coated paper, can be used when suitably charged for retaining 
a latent electrostatic image upon light exposure. It is of 
paramount importance that the charge placed on the layer of 
zinc oxide be uniform throughout the full area of the sheet. 
This has been accomplished by charging the zinc oxide layer 
by means of a corona generating device which, when supplied 
with a suf?cient potential, produces an emission of corona 
ions that deposit onto the surface of the zinc oxide layer. In 
most instances, control over the uniformity of the charge on 
the zinc oxide layer is effected by the relative movement of the 
layer with respect to the electrode. However, dif?culty has 
been encountered in maintaining a uniform charge and this 
has been attributed primarily to the corona generating device. 
However, other factors also contribute to this difficulty; name 
ly, the spacing between the electrode and the layer to be 
charged, the variations in thickness of the zinc oxide layer, 
and the electrical characteristics of the layer. As a result, it has 
not been possible to achieve a high degree of uniformity for 
the charge on a zinc oxide layer prior to its exposure. 

Summary of the Invention 

A primary object of the invention is to provide a corona 
charger for electrographic materials that produces a uniformi 
ty of charge on the photoconductive layer not heretofore 
possible. ' 

Still another object of the invention is to provide a corona 
charger for electrographic materials in which a ?ow of ionized 
gas maintains the layer to be charged in spaced relation to the 
corona charger. 

Still another object of the invention is to provide a corona 
charger for electrographic materials in which a flow of ionized 
gas maintains a substantially constant spacing between the 
surface receiving the charge and the corona generating 
device. 
These and other objects and advantages will be apparent to 

those skilled in the art by the description which follows. 
The objects of the invention are attained by a member hav 

ing a chamber and an outlet that can be arranged in close 
proximity to the surface of a material that is to be charged. 
The member can be ?at or tubular, and the opening can be in 
the form of a slot, or of considerable width, and either allowed 
to remain open or covered with a porous, conductive material, 
such as a sintered metal. The chamber is connected to a 
source of gas, such as air under pressure, and a potential is 
connected across the member and a conductive backing plate 
against which the material to be charged is maintained by the 
?ow of air from the chamber. The ions generated in the nar 
row space or zone between the surface of the material and 
outlet of the charger are directed to the surface by the ?ow of 
air. In the various embodiments of the invention disclosed 
hereinafter, the member or the material to be charged is main 
tained in spaced relation, one to the other, by the ?ow of 
ionized air. ‘ _ 

DESCRIPTION OF THE DRAWING 

Reference is now made to the accompanying drawing 
wherein like reference numerals designate like parts and 
wherein: 
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FIG. 1 is a partial sectional and elevational view showing a 

- simpli?ed form of the invention in which the corona charger is 
maintained in a ?xed and ?oating relation to the material to be 
charged; 

FIG. 2 is a vertical cross section through a corona charger 
showing a plate-type of charger in which the opening is 
covered with a porous, conductive member; 

FIG. 3 is a diagrammatic vertical section showing another 
embo;iment of the invention in which the corona charger is a 
tubular member having an opening that is covered by a porous 
conductive plate; 

FIG. 4 is a vertical sectional view similar to that shown in 
FIG. 3 showing a tubular corona charger with an open slot; 
and 

FIG. 5 is a perspective view showing the manner in which 
the corona charger can be used as a support for the web of 
material to be charged while at the same time serving as a 
guide for the web of material. 

DESCRIPTION OF THE PREFERRED EMBODIMENT 

The invention is described hereinafter with respect to 
charging a zinc oxide-coated paper, however, any electro 
graphic or dielectric material capable of retaining a charge on 
a surface thereof can be used. With reference to FIG. 1, a zinc 
oxide~coated paper 10 is arranged on an electrically conduc 
tive plate 11 which can be provided with grooves or slots 12 
that are connected to a vacuum source for retaining sheet 10 
in intimate contact with plate 11. The plate 11 is provided 
with a rack 13 which engages a gear 14 driven by a motor 15. 
By this arrangement, the plate 11 and sheet 10 can be moved 
relative to a ?xed corona charger designated by the numeral 
16. The charger 16 comprises a plate 17 having a hole 18 and 
an extension 19 by which a hose 20 connects the plate 11 to a 
suitable source of compressed gas, such as air. A potential 
designated generally by the numeral 21 is connected to plate 
17 and to ground, plate 11 also being connected to ground. 
With a potential of —I 300 volts applied to plate 17 for about 3 
seconds and an air pressure of about 5 pounds/square inch ap 
plied to plate 17, the corona charger l6 ?oats with respect to 
paper 10 and plate 11 so that the latter could be moved rela 
tive to the corona charger. The charged xerographic paper 
upon development with a conventional magnetic brush will 
have a uniform, dense deposit of toner over the full surface 
which is indicative of an overall uniform charge. 

In FIG. 2 a conductive plate 30 is provided with extending 
sides 31 that form a chamber 32. The chamber is covered with 
a foraminous conductive plate 33 and has a connection 34 to 
which a source of compressed air can be connected such as by 
means of hose 35. As in FIG. 1, a zinc oxide-coated paper 36 is 
placed in contact with a conductive backing plate 37. Also, a 
potential 38 is connected to plate 30 and ground. As in the ar 
rangement disclosed in FIG. I, with the application of air to 
the chamber 32 and the source of potential connected 
between plate 30 and plate 37, the flow of air or gas that is 
discharged through the plate 33 is then ionized and places a 
uniform charge on the surface of the paper 36. At the same 
time, the flow of air maintains the complete unit (plates 30 
and 33) in spaced relation to the paper. Also, as noted in FIG. 
1 the charge placed on the surface of the paper results in a 
uniformly toned surface which is indicative of a uniform 
charge. : 

In FIG. 3 a tubular member 40 is formed of a conductive 
material and has closed ends so that the tube forms a chamber 
41 into which a compressed gas, such as air, can be in 
troduced. The periphery of the tube is cut away, in part, to 
provide an axial opening or slot 42 that is replaced or covered 
with a foraminous conductive sector 43 so that chamber 41 is 
again enclosed. A source of potential 44 is connected to tube 
40 and ground with the conductive backing plate 45 also con 
nected to ground. It will be noted that plate 45 assumes a bend 
or shape that conforms to that of tube 40 but is spaced 
therefrom by a distance greater than the thickness of the zinc 
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oxide-coated paper 46. With the potential applied to tube 40 
and a source of compressed air introduced into chamber 41, 
the air discharged through plate 43 is then ionized and charges 
the surface of paper 46. At the same time, the flow of air main 
tains the paper 46 in intimate contact with the backing plate 
45 in the region of the sector 43. 

In FIG. 4 the tube 40 is provided with an open slot 50 that 
extends at least the width of the paper being charged. In this 
embodiment thev paper 46 is also maintained against the 
backing plate 45 in the vicinity of slot 50. 

In both FIGS. 3 and 4, the backing plate 45 can be an alu 
minum foil on which the zinc oxide layer has been coated. In 
this instance, the zinc oxide layer as well as the foil will be 
moved or can be moved as a unit with the tube 40 service as a 
guide roll. The tube 40 will not rotate but the air cushion will 
support the conductive backing plate and zinc oxide layer in 
spaced relation to the tube. For best results with such an ar 
rangement, it is preferable that the peripheral or angular 
length of sector 43 or the slot 50 be at least equal to the 
wraparoundv of the foil backing plate and zinc oxide layer. 
Such an arrangement is shown diagrammatically in FIG. 5 
when the tube 40 is connected directly to a source 51 for sup 
plying the air under pressure. The axial length of slot 50 
should be equal to, and preferably greater than, the width of 
the material being charged. 
Gases other than air, such as helium, nitrogen or oxygen, 

can be used as the ionizing carrier in the embodiments just 
described. Further, vapors of liquids, such as water or 
trichlorethylene and mixtures of any of these with one another 
or with air can be used. On occasion, the relative humidity of 

. air rises to a high enough value such that it interfereslwith 
charging. By means of the invention just described desiccated 
or partially desiccated air can be used to eliminate any effect 
due to humidity. Initiation and uniformity of the discharge 
between the plate or charger member and the surface'to be 
charged can be improved by special preparation or selection 1 
of the surface of the member; e.g., its texture, resistance to 
corrosion, electrical conductivity, work function, etc. The sur 
face of the member can also be coated or plated with a layer of 
a radioactive material; such as polonium. 

4 
directed toward one surface of a photoconductive insulating 

v material to uniformly charge the same, ‘comprising: 
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The invention has been described in detail with particular , 
reference to preferred embodiments thereof, but it will be un 
derstood that variations and modi?cations can be effected 
within the spirit and scope of the invention. 

lclaim: 
l. A device for generating a ?ow of ionized gas that is 
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a first electrically conductive member for supporting said 
material with its other surface in contact therewith; 

a second electrically conductive member arranged in 
spaced relation to said ?rst member and to said one sur 
face, when said material is arranged therebetween, said 
second member being connected to a source of pres 
surized gas and having an opening facing said ?rst 
member for directing a ?ow of gas into the space between 
said members and against the one surface of said material 
to maintain the latter in contact with said ?rst member; 
and Y 

a source of potential connected across said first and second 
members for establishing an electrical ?eld across said . 
space therebetween, the ions in said gas ?ow being 
created by corona discharge at said second member and 
being propelled toward said one surface by said electrical 
field whereby said one surface is uniformly charged. 

2. The device in accordance with claim 1 wherein said ?rst 
member comprises a flat plate and said second member com 
prises an ,apertured disc, the other surface of said material 
being contiguous to the surface of said plate facing said aper 
tured disc, and said disc and said material being movable rela 
tive to one another. 

3. The device in accordance with claim 1 wherein said 
second member is hollow‘ and generally, rectangular in cross 
section and has an open side forming said opening, the latter 
being covered with an electrically conductive, foraminous 
material that faces said ?rst member. 

4. The device in accordance with claim 1 wherein said 
second member comprises a closed tubular member having an 
axial slot with respect to which said material is movable with 
said one surface facing said slot and spaced therefrom. 

' 5,. ‘The device in accordance with claim 4 wherein said slot is 
' covered with an electrically conductive, forarninous material 
through which said gas is discharged. 

6. The device in accordance with claim 4 wherein the length 
of said slot is at least the same as the width of said material, the 
angular width of said slot is substantially the same as the 
'wraparound'on said tubular member of said material and said 
slot is ?lled with a sintered metal. 

7. The device in accordance with claim 1 wherein one of 
said material with said ?rst member and of said second 
member is moved relative to the other. 

' ' * 4: a a a 


