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ABSTRACT oF THE DrscLosURE 

A method by which an electrostatic charge on one or 
both surfaces of a sheet or a web of insulating material 
can be altered to a desired potential or completely neu 
tralized. This is accomplished by positioning or moving 
the sheet or web of insulating material between at least 
one pair of corona charging stations. Each corona directs 
a How of ions through a wire screen or grid arranged 
close to the surface of the web and to the surface of the 
material. The wire screen can be grounded or held at 
some preselected potential depending on the alteration to 
be made of the charge on the surface of the material 
facing the screen. The wire screen controls the flow of 
ions to the respective surface of the insulating material. 

The present invention relates to altering electrostatic 
charge on an insulating material, and more particularly 
to a method by which such electrostatic charge can be 
altered by positioning or moving the material between at 
least one pair of D.C. corona charging devices. 
One of the problems that arise with moving an in- . 

sulating material through a path defined by :a number of 
rollers, or by a series of endless belts, is the electrostatic 
charge accumulated on one or both surfaces of the ma 
terial. Such a charge can present a hazard to an operator 
from the standpoint of safety due to the large potential 
which may accumulate on the material. Also, such a 
charge can present a problem in windup of a continuous 
web of insulating material, or when such web is slit into 
individual sheets. In the latter case, it is necessary to in 
terleave a sheet of paper or similar material having no 
electrostatic charge between each sheet of insulating ma 
terial in order that the latter can be readily separated 
from one another. In the handling and processing of 
light-sensitive materials, the electrostatic charge accumu 
lated on the surfaces of the material also presents a prob 
lem when light-sensitive coatings are applied to the ma 
terial. However, in certain instances, it is desirable to 
have a predetermined charge on the material for reasons 
set forth hereinafter. 
An insulating material can accumulate a “net” or 

“free” charge on one or both surfaces or a “polar” 
charge. The net or free charge is characterized by being 
related to low per unit area capacitance due essentially 
to the space between the material and some more or less 
distant electrode. This type of charge gives rise to high 
voltage levels for a low charge density. The polar charge 
is characterized by having equal but opposite char-ges on 
opposite sides of the material. The capacitance associ 
ated with this type of charge is the relatively high capaci 
tance of only the material, which gives rise to a low 
voltage for a high charge density. Depending on the 
type of material and the manner in which the material 
is handled, both types of charges can be accumulated 
on the surfaces of the same material. 

It is well known to utilize corona charging devices 
using an A.C. corona to remove the accumulated elec 
trostatic charge on the surface of an insulating material. 
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Such devices usually comprise a plurality of corona wires 
connected to a pulsed source of potential for controlling 
the removal of the charge. These devices do not dis 
charge the surfaces completely because the rate of dis 
charge is relatively slow owing to the recombination of 
positive and negative charges before they can be used for 
neutralization of the charge on the insulating surface. 
There is also a high population of charge of one polarity 
that is not used in neutralizing and which must be dis 
posed of so it will not settle on the surface, thereby re 
charging it. In some discharge devices a D.C. corona has 
been used, but this requires suitable control of the flow 
of ions to the surface to be neutralized. This control has 
been attempted by using devices for controlling the flow 
of ions which sense the potential of the charge on the 
web immediately before it passes under or over the 
corona device. From a practical standpoint, such a 
method is diñicult to use because the sensing device 
measures only the average potential over a relatively 
large area of the material and any local variations can 
not be completely neutralized. 

In the lield of electrophotography, it is well known to 
use corona charging devices for uniformly charging an 
insulating layer. Such devices use a plurality of regulat 
ing wires to control the charge level placed on the in 
sulating layer. It is also known in electrophotographic 
systems to charge a photoconductor to a given voltage 
level by passing it under or over a D.C. corona source 
that has a screen or set of parallel wires close to the 
photoconductor and biased at the given volt-age level. 
These types of D.C. corona chargers do not, however, 
provide a device that is compatible with the problem of 
altering the electrostatic charge on an insulating material. 
U.S. Patent 940,429, which relates to a method of neu 
tralizing static electricity in which a control screen is 
used, does not provide the flexibility of operation that is 
possible with that of the present invention. 

It is an object of the present invention to provide a 
method by which a sheet or a web of insulating material 
having an electrostatic charge on one or both surfaces 
can have such charge altered to a desired potential or 
completely neutralized. 

Another object of the invention is to provide a method 
by which the electrostatic charge on a sheet or a web 
of insulating material can be reduced by flooding each sur 
face of the sheet or web with a ñow of ions of the proper 
polarity and in numbers sufficient to alter or neutralize 
the charge on the material. 
A further object of the invention is to provide a system 

by which local variations in the surface potential of a 
sheet or web of insulating material can be altered by 
depositing gas ions from a corona on different parts of 
each surface of the web in such numbers as to substan 
tially reduce the nonuniformity of the surface potential 
while at the same time reducing the average potential of 
the sheet or web to a predetermined value including 
ground potential. 
A still further object of the invention is to provide a 

system by which a flow of ions required for altering the 
electrostatic charge on each surface of a sheet or web of 
insulating material is automatically regulated within the 
device without need for a separate potential sensing ele 
ment for controlling the flow of ions. 
And yet another object of the invention is to provide 

a system for altering electrostatic charge on a light~sensi 
tive material in which the irradiation of the corona charg 
ing device is blocked from the material by a baille 
arrangement which also controls the -fiow of ions to the 
material. 
The above objects of the invention are attained by 

positioning or moving a sheet or web of insulating mate 
rial between at least one pair of spaced corona charging 
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stations. Each corona directs a flow of ions to a surface 
of the material, the polarity of each flow of ions being 
opposite in sign to the charge on the respective surface 
that is to be altered. The ions are directed through a wire 
screen or grid arranged close to the surface of the web. 
The wire screen can be grounded or held at some pre 
selected potential depending on the alteration to be made 
of the charge on the surface facing the screen. A sheet 
of insulating material is positioned, or a web of insulat 
ing material is moved continuously, between the stations 
and ions of appropriate sign will flow through the grid 
to the surfaces of the insulating material so long as a 
potential difference exists between the :material and the 
wire screen. Each flow of ions will therefore alter the 
potential on the respective surface of the insulating mate 
rial so as to make the surface approach the potential of 
the grid, or Wire screen. In the description which fol 
lows, it will be evident that such stations can be used 
with respect to one or both surfaces of the sheet or web, 
as well as in single or multiple pairs spaced longitudinally 
'of the material so as to alter charges of either sign on 
one or both surfaces of the material either simultaneously, 
or successively. 

Reference is now made to the accompanying drawings 
in which like reference numerals designate like parts and 
wherein: 

FIG. l is a schematic arrangement showing a corona 
device for altering the charge on one surface of an 
insulating material; 
FIG. 2 is a partial perspective view showing the struc 

ture of a corona device such as that disclosed schemati 
cally in FIG. 1; ’ 
FIG. 3 is a schematic view showing an arrangement of 

a pair of the corona stations shown in FIG. l by which 
electrostatic charges on irregularly~shaped objects can 
be altered; 

FIG. 4 is a schematic view of a pair of the corona 
devices shown in FIG. 1 that are arranged for altering 
.the charge on respective surfaces of a sheet or web of 
insulating material; l 

FIG. 5 is a'schematic view showing two pairs of corona 
stations for removing or altering the charges on the sur 
faces of an insulating material in which each surface has 
random charges of both polarities; 4 

FIG. 6 is a schematic view showing a system in which 
an insulating material having polar charges is first sub 
jected to a corona charging device of the usual type and 
then to a corona charging device having a control screen 
for altering the charges on each surface of the material; 

FIG. 7 is a schematic view of another embodiment of 
the invention showing a baille arrangement arranged be 
tween the corona wires and the control screen of a 
corona charging station as shown in FIG. 1 for use in 
conjunction with a light-sensitive insulating material; 
FIG. 8 is a schematic View of the 'device shown in 

FIG. 7 in which two spaced pairs of the devices are ar 
ranged in the direction of movement of the insulating 
material; 

FIG. 9 is a partial vertical sectional perspective view 
through a corona charging device incorporating the baffle 
arrangement shown in FIG. 7; 

FIG. l0 is an enlarged schematic view of the corona 
charging device shown in FIG. 7; 
FIG. l1 is a plan View with the backing electrode re 

moved of the corona charging device shown in FIG. 9; 
and 

FIG. 12 is a schematic view of a corona charging device 
showing another embodiment of the bañle arrangement 
shown in FIGS. 7-11. 
With reference to FIG. 1, a length or web of insulating 

material 10 is moved beneath a corona charging device 
11 by means of a plurality of spaced rollers 12. The 
corona device 11 comprises, preferably, a plurality of 
corona wires 13, a backing electrode 14 and a control 
screen 15. Corona needles or any other form of corona 
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4 
generating means can be used in place of wires 13. The 
backing electrode 14 and the control screen 15 are con 
nected to ground and a potential of 7 kilovolts is con 
nected to the corona Wires 13. The web 10 moves from 
left to right as indicated by the arrow 16. Initially, a part 
of the ilow of negative ions generated by corona wires 13 
will move to the screen or grid 15 and its charge will ilow 
to ground. Another part of the ñow of ions will pass 
through the screen 15 to the facing surface of the web 
tending to neutralize any charge of opposite polarity 
thereon until there is no potential difference between 
the screen 15 and the surface of the web. At this point, 
the facing surface of the web will be at substantially 
ground potential. When the surface of web 10 reaches 
ground potential, a ñeld no longer exists between web 10 
and the screen 15 so that all ions approaching the screen 
will ñow to the screen and their charge will flow to 
ground. The polarity of the potential applied to the corona 
Wires 13 determines in which way the electrostatic charge 
on the surface of the web 10 will be altered. In FIG. 1 
it has been assumed that only a positive charge is on the 
surface of web 10 facing the screen 15. If a negative 
charge were on this same surface, then a positive poten 
tial would be applied to corona wires 13. 

In FIG. 2 a detailed disclosure of the structure com 
prising the corona charging device 11 is shown. The 
backing electrode 14 is a metal or electrically conductive 
plate on which a frame 17 is secured by suitable means, 
such as screws 18. The frame 17 comprises, preferably, 
a single rectangular member having a cross-section as 
shown in FIG. 2, or can comprise a pair of spaced side 
members 19 and a pair of end members 20, only one of 
which is shown in FIG. 2. In either case, the frame 17 
has a central opening 21 which has a length at least equa‘l 
to the width of web 10 and a width that can be variable 
depending on whether the device 11 is to be used with 
a movable web or a stationary sheet. The members 19 
and 20 are provided with an intermediate cutout portion 
22 which forms a shoulder 23 on which a metal strip 24 
is mounted and secured by screws not shown. The strip 
24-carries a plurality of spaced pins 25 around which a 
single wire 26 can be strung to form wires 13 which 
extend transversely, and preferably diagonally, of the 
direction of movement of web 10. The control screen 
15 is secured to the -bottom of frame 17 or members 19 
and 20 by bars 27 which are secured to frame 17 by 
screws not shown. The corona charging device 11 is pro 
portioned such that the screen 15 is midway between 
the insulating material 10 and the backing e‘lectrode 14 
and the corona wires 13 are arranged midway between 
the screen 15 and backing electrode 14. 
A corona device such as that shown in FIGS. 1 and 2 

can be used to remove the electrostatic charge on various 
shaped articles that can be moved between a pair of 
spaced corona charging devices 30 and 31, for example, 
by means of an endless belt 32, see FIG. 3. Containers 
made from an insulating material, such as plastic, accumu 
late a charge on their surface during the course of manu 
facture. If this charge is not removed or neutralized, the 
charge attracts particles of dust and dirt so as to detract 
from the appearance of the article when placed on a 
shelf for display. It has been found that an arrangement 
of corona charging devices 30 and 31, such as shown in 
FIG. 3, will successfully remove or neutralize the charge 
on such articles irrespective of their shape. In FIG. 3, 
the articles, generally designated by the numeral 33, are 
shown as having a negative charge on their exterior sur 
face that can be neutralized by a positive charge. With 
such a charge, a positive potential is applied to the corona 
wires 34, 35 of both devices. Each of the devices 30 and 
31 is identical in structure to that shown and described 
with respect to FIGS. 1 and 2, that is, having backing 
electrodes 36 and 37 and control screens 38 and 39, 
respectively. It will be readily appreciated that if the 
charge accumulated on the exterior surface of the articles 
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is a positive charge then a negative potential ís applied 
to each set of corona wires 34 and 35. 

In order to alter or remove the electrostatic charge 
accumulated on both surfaces of an insulating material 
40, a corona charging device 41 and 42 can be arranged 
relative to each surface of the material. As shown in 
FIG. 4, one surface of the material has accumulated a 
positive charge, whereas the other surface has a negative 
charge. As in FIG. 1, the backing electrodes 43 and 44 
are connected to ground as well as the control screens 45 
and 46. The corona wires 47 are connected to a negative 
potential while the corona wires 48 are connected to a 
positive potential. In this arrangement the ñow of ions 
from corona wires 47 will neutralize any positive charge 
on the surface of material 40 Ifacing screen 45 and posi 
tive ions generated by corona wires 48 will neutralize 
any negative charge on the other surface. 
FIG. 5 discloses a strip of material having random 

positive and negative charges on each surface thereof. 
As in the embodiments previously described, the material 
49 can be moved between two pairs of spaced corona 
charging units, designated by numerals 50, 51, 52 and 
53 by suitable rollers as in FIG. 1. In the device 50 the 
corona wires 54 are connected to a negative potential 
whereas the corona wires 55 are connected to a positive 
potential. The backing electrodes 56 and 57 as well as 
screens 58 and 59 are held at ground potential. In this 
section of the system, the negative ions generated by the 
corona wires 54 will discharge the positive charges on 
the facing surface of the material. Similarly, the positive 
ions generated by corona wires 55 will discharge the 
negative charges on the other surface of the material 49. 
As the material passes between the units 52 and 53 it 
will still carry a negative charge on certain portions of 
the lsurface facing unit 52 and a positive charge on por 
tions of the surface facing unit 53. As in the first section, 
the backing electrodes 60 and `61 as Well as the screens 
62 and 63 are connected to ground potential. The corona 
wires 64 are connected to a positive potential whereas 
the corona wires 65 are connected to a negative potential. 
As a result, the material 49 after leaving the second sec 
tion will have all of the charges on both surfaces 
neutralized or removed. In order to separate the corona 
wires of opposite polarity and to confine the flow of ions, 
an insulating wall 66 having a slot 67 for the material 
49 is arranged between the iirst and second units. Such 
a wall 66 can be considered as a part of frame 17, or 
the side members 19, as shown in FIG. 2. 

In the operation of the device shown in FIG. 5, it is 
possible to overcharge the insulating material 49. For 
example, a negative corona unit may continue to supply 
a few ions to the material after all the positive charges 
have been neutralized. The spacing between the wires 
forming the screen and the spacing between the screen 
and material determine the extent of such overcharging. 
This overcharging can be eliminated by adding another 
pair of units in series with those disclosed in FIG. 5. 
A unit would be the same as the other sections except 
that the screen would have more Wires per inch (finer 
mesh) and would be arranged closer to the material. 
Such a section would remove any charge that was de 
posited by the units 52 and 53 after all the negative and 
positive charges on each respective side had been neu~ 
tralized. Due to the spacing between the wires in the two 
screens of the additional units, much better control of 
the ion flow is obtained. However, the ion ñow is much 
lower and cannot handle high charge levels on the web 
as when it is first moved 'between units 52 and S3. 

 When an insulating material has accumulated a polar 
charge, such a charge is very di?icult to remove from the 
material because devices employed to remove a charge 
work on the field associated with the charge density on 
the web. In FIG. 6 an arrangement is disclosed by which 
a polar charge can be effectively altered or removed. The 
insulating material 69 is moved from left to right by 
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6 
means of one or more sets of spaced rollers 70. Unit 
71 comprises a corona charging device Without a control 
grid. A pair of spaced corona wires 72 are connected to 
a positive potential and supply positive ions which will 
neutralize negative charges on the facing surface of the 
material 69. In areas where the web is already positive 
the positive charge will be increased. On the other side 
of the material 69, a second corona charging device is 
arranged which also includes a pair of spaced corona 
Wires 74 that are connected to a negative source of 
potential. The negative ions from wires 74 will remove 
the positive charge from that side of the material and 
increase the charge in areas that are already negatively 
charged. Each of the devices 71 and 73 includes -a back 
ing electrode 75 and 76 connected to -ground potential. 
The purposes of devices 71 and 73 is to establish a polar 
charge of a single polarity across lthe thickness of the 
material 69. The material 69 passes through slot 77 in 
an insulating wall 78 and between a pair of spaced corona 
charging devices 79 and 80. The devices 79 and 80 are 
similar to those disclosed in FIGS. 4 and 5 :and comprise 
backing electrodes 81 and S2 connected to ground, corona 
wires 83 and 84, and control grids 85 and 86 connected 
to ground. In this version of a corona charger, the grids 
or control screens 85 and 86 comprise spaced, parallel 
wires and the potential applied to corona wires 83 ‘and 
84 is substantially double that used in the units shown 
in FIGS. 4 and 5. Also, the spacing between the surfaces 
of the material and their respective control screens is 
reduced as much as possible and the path length of the 
material in the corona charger, that is, under the corona 
charger, is increased. These differences over the afore 
mentioned units provide a supply of ions that is sufficient 
for neutralizing the charge on the material. As in the 
other devices, the negative ions generated by corona wires 
83 neutralize the positive charge on the one facing surface 
of the material 69 and the positive ions from the corona 
wires 84 remove the negative charge from the other facing 
surface of the material. The control grids 8S and 86 
function in the same way as lalready described to shut 
olf the flow of ions once the ñeld between the screens and 
the material is reduced to substantially zero. 

Using this type of corona charging device, it is possible 
to neutralize or remove any randomly-located, so-called 
polar charge. As in the case of net charge discharging, 
there may be some overcharging of the material, that 
is to say, the web material will leave the corona charging 
devices 79, 80 with a small polar charge which is negative 
on top, on the basis of the disclosure in FIG. 6. This 
polar charge overshoot is determined by the spacing 
between the wires of the grid, the spacing between the 
grid and the material, and the corona voltage that is 
used. This relatively small polar charge will be uniform 
and can be removed by a third section with a positive 
corona charging device on top and a negative corona 
charging device on the bottom. In some instances it may 
be desirable to retain this uniform polar charge on the 
material. 

In the handling of light-sensitive materials, for ex 
ample, photographic ñlm and paper, it has been found 
that electrostatic charge accumulates on both surfaces 
of the material as it is moved through apparatus for 
applying the light-sensitive emulsion lto a base material 
by «a continuous process. If the material is subjected to 
a corona charging device, such as those described above, 
the irradiation generated by the corona wires is suf 
fìcient to cause some fogging of the emulsion. In order 
to eliminate this fogging and at the same time alter the 
electrostatic charge on the surfaces of the material, it 
has been found that this can be accomplished 'by ar 
ranging a baffle between the corona wires and the control 
screen and biasing the baffle to control the flow of ions 
to the surface of the material. 

In FIG. 7 a corona charging device 90 comprises a 
backing electrode 91 connected to ground, a plurality 
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of corona wires 92 connected to a source of potential, a 
control screen 93 connected to ground and a baille gen 
erally designated by the numeral 94 that is arranged 
between corona wires 92 and control screen 93. Assum 
ing that the surface of a web of light-sensitive material 
95 which faces the device 90 has accumulated a positive 
charge on that surface, then a negative potential is con 
nected to the corona wires 92. In a like manner, if the 
charge were negative, then a positive potential would be 
used. 
Assuming that a web of light-sensitive material 99 

has accumulated both positive and negative charges on 
each surface thereof, then the material can be moved 
between two pairs of spaced corona charging stations as 
shown in FIG. y8. In this arrangement the first pair of 
corona discharging devices is designated by the numerals 
100 and 101 and the second pair is designated by the 
numerals 102 and 103. Each unit comprises, respectively, 
backing electrodes 104, 105, 106 and 107, corona wires 
108, 109, 110 and 111, control screens 112, 113, 114 
and 115 and baille systems 116, 117, 118, and 119. AS 
seen in FIG. 8, the backing electrodes and control screens 
are connected to ground ‘and the corona wires in each 
pair are connected to potentials of opposite polarity. As 
in the systems shown in FIGS. 5 and 6, the ldevices 100, 
101 and 102, 103 are separated by an insulating wall 120 
having an aperture 121 through which the material 99 
is moved from one pair of devices to the other. A more 
detailed description of the baille units follows with respect 
to the disclosures in FIGS. 9-12. 
The corona devices 100-103 are identical in structure 

and similar to that shown in FIG. 2 with the exception 
of the addition of the baille systems 116~119 and the 
corona potential of 15 kv. With reference to FIGS. 91l, 
the corona charging device 100 comprises a frame 122 
of insulating material that can be formed of one piece 
or of individual side members and end members as de 
scribed above to form a central opening 123. Frame 122 
is secured to the backing electrode 104 by means of 
screws 124. The frame 122 is provided with a recess 125 
in which a metallic strip 126 is secured. Adjacent the 
strip 126, the fname 122 is provided with a plurality of 
spaced ears 127 around which a single wire is strung to 
provide a plurality of corona wires 108 in the same man 
ner as shown in FIG. 2. The control screen 112 is ar 
ranged across the bottom of the frame 122, formed over 
along its edges and secured to the frame by suitable 
metallic strips 128 which are retained on frame 122 by 
screws 128', see FIG. 9. Between the ears 127 and the 
bottom 129 of the frame 122, baille plates 130, 131, 132 
and 133 are arranged between the corona wires 108 and 
control screen 112 by means of suitable recesses provided 
in the frame 122 as shown in FIG. 9. 
With respect to FIGS. l0 and ll, the bailles 130-132 

are flat plates of an insulating material provided with 
elongated slots 134-137, respectively, which are offset 
relative to each other and to the corona wires 108, as 
shown schematically in FIG. 10 and by the actual struc 
ture in FIG. l1. Each of the areas between adjacent slots 
in each of the plates 130-132 has a thin conductor strip 
13S-140 secured thereto, the strips on each plate being 
interconnected. It has been found that best results are 
obtained when the strips 13S-140 are covered with a thin 
layer of insulating material such as epoxy resin. It will 
be noted from FIGS. 9-10 that the baille 133 actually 
contacts control screen 112 and does not have a conduc 
tor strip. 

In FIG. l2 another embodiment of a baille, or light 
lock arrangement, is shown. In this arrangement the 
baffle 150 comprises a plurality of angularly-shaped mem 
bers, each having one end or leg in close proximity to 
the control screen 151 and the other end or leg adjacent 
the corona wires 152. A backing electrode 153 is con 
nected to ground and arranged over the corona wires 152. 
At the vertex of each of the members, a conducting strip 
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8 
154 can be secured as‘shown in FIG. 12, the *strips 154 
being interconnected. ` ‘ 

It is known that a stream of ions at atmospheric pres 
sure can be bent by proper control of the electric field 
lines. For use in conjunction with a corona charging de 
vice for light-sensitive material, this can be accomplished 
by establishing 4the proper potentials on the ballles 130 
132 or any other form of light lock that may be used. If 
the potentials that are used are incorrect, the ions will 
either flow to the light lock or be repelled so they can 
not flow through the gaps between adjacent sections of 
the light lock. The correct potential to be used for each 
surface must therefore be determined by the ltype and 
geometry of the light lock used, thereby controlling the 
flow of ions to the surface of the material. " 

In the arrangement shown in FIGS; 10 and 11, if the 
insulating material used for baffles 130-133 has sufficient 
resistance, then it is not necessary to bias the top surface 
by any external means. As shown in FIG. l0, a potential 
of l5 kv. is applied tothe corona wires 108. The conduc 
tor 138 is biased at approximately 7 kv. while conductors 
139 and 140 are biased to approximately 5 kv. and 3 kv., 
respectively. Such biasing can be accomplished by a sep 
arate power supply for each of the baílles vor by using 
a proper resistance value between the conductors of each 
baille and grid 112. As in the other corona charging de 
vices already described, the backing electrode 104 and 
control screen 112 are connected to ground. In the case 
of the baille shown in FIG. 12 this insulator has some 
leakage, thus making it necessary to connect the control 
grid to the bottom of the baflle. The same potential is ap 
plied to corona wires 152 as in the device shown in FIG. 
10, but only a potential of approximately 4 kv. is applied 
to the conductor strips 154. ` ' 

As pointed out hereinabove, conditions may exist or 
require that some accumulation of charge be left on one 
or the other surfaces of the material. For example, it has 
been found that certain material when moved over steel 
rollers will accumulate a negative charge onrthe surface 
in contact with the rollers. In such a case it may be de 
sirable to remove the charge from the surface that does 
not contact the rollers and place a positive charge on the 
other surface equivalent to the negative charge that will 
be accumulated from the rollers, or vice versa. As a result, 
after the material has passed the rollers, both surfaces 
will then be at substantially ground potential. By biasing 
the control screen in one or both units, it is possible to 
control the amount of charge that is left on the surfaces 
of the material. The system or method described herein 
above lends itself to being adapted to altering any electro 
static charge condition that may be necessary to be met 
relative to any type of material being treated. ` 

Accordingly, throughout the speciñcation and claims 
phrases such as “faltering electrostatic charge,” “removing 
electrostatic charge” and “neutralizing electrostatic 
charge” are to be considered as being synonymous. It is 
also pointed out that it is not essential for each pair of 
corona charging devices to be directly opposite each other, 
as disclosed. It has been found that a pair of such devices 
can also be spaced longitudinally relative> to the direction 
of movement of the material, thereby obtaining the de 
sired alteration of any electrostatic charge on the sur 
faces ofthe material. ‘ 
The invention has been described in detail with par 

ticular reference to preferred embodiments thereof, but 
it will be understood that variations and modifications 
can be effected within the spirit and scope of the in 
vention. ' ` " 

The embodiments of the invention in which an 'exclu 
sive property or privilege is claimed are defined as fol 
lows: ' ' 

1. The method of altering electrostatic charge on a 
length of insulating material which comprisesthe steps of: 

supporting said material for movement between each 
of at least a lirst and a second pair'of spaced screens; 
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charging all portions of one surface of said material 

positively relative to ground by directing a ñow of 
positive ions through one screen of said first pair 
to said one surface; 

charging all portions of the other surface of said mate 
rial negatively relative to ground by directing a ilow 
of negative ions through the other screen of said 
ñrst pair to said other surface; subsequently 

directing a flow of negative and positive ions respec 
tively through each of said second pair of screens 
toward said positively and negatively charged sur 
faces of said material; and 

shielding each surface from the irradiation generated 
by its respective corona source. 

2. The method of altering electrostatic charge on a 
length of insulating material which comprises the steps 
of: 

simultaneously ñooding one surface of said material 
with positive ions and the other surface of said mate 
rial with negative ions until all portions of each sur 
face carry a resultant charge of the corresponding 
polarity; and 

subsequently and simultaneously flooding the opposite 
surfaces of said material respectively with ions having 
a polarity opposite to that of the resultant charge 
on that surface while interposing in each path of 
said ions a control screen at substantially ground 
potential, and while 

shielding each surface from the irradiation generated 
by its respective corona source. 

3. The method of altering electrostatic charge on a 
length of insulating material movable between at least a 
first and a second pair of corona charging stations, each 
station including a charging unit arranged adjacent each 
surface of said material, which comprises the steps of: 

flooding the opposite surfaces of said material at Said 
first pair of stations respectively with a flow of posi 
tive and negative ions while interposing a ñrst con 
trol screen in each ñow of said ions; and 

subsequently flooding the opposite surfaces of said ma 
terial at said second pair of stations respectively with 
a flow of negative and positive ions while interposing 
a second control screen in each ñow of said ions, and 
while 

shielding each surface from the irradiation generated 
by its respective corona source. 

4. The method of altering electrostatic charge on a 
length of light-sensitive material which comprises the 
step of: 

flooding each surface of said material respectively with 
a flow of positive and negative ions while shielding 
each surface from the irradiation generated by its 
respective corona source. 

5. A corona charging device for light-sensitive mate 
rial comprising: 

a backing electrode; 
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10 
a control screen arranged in spaced, parallel relation 

to said backing electrode; 
a plurality of corona electrodes arranged in a plane 

parallel to and between said backing electrode and 
said control screen and connectable to a source of 
potential for generating a flow of ions to said con 
trol screen; and 

baille means arranged between said corona electrodes 
and said control screen for shielding said material 
from the irradiation generated by said corona elec 
trodes and for providing a plurality of circuitous 
paths for said flow of ions to said control screen. 

6. A corona charging device in accordance with claim 
5 including means for establishing a potential on said 
bañle means for controlling the tlow of ions through said 
paths. 

7. A corona charging device in accordance with claim 
5 wherein said baille means comprises a plurality of 
stacked, insulating plate members arranged in spaced, 
parallel relation to each other, to said control screen 
and to the plane of said corona electrodes, each of said 
plate members being provided with a plurality of parallel 
elongated slots that are parallel to and offset relative to 
those in adjacent plates. 

8. A corona charging device in accordance with claim 
7 including an electrically conductive member arranged 
between said slots on at least said plate member arranged 
adjacent said corona electrodes and connected to a source 
of potential for controlling the flow of ions to said control 
screen. 

9. A corona charging device in accordance with claim 
5 wherein said baffle means comprises a plurality of 
spaced, angular-shaped insulating members arranged 
transversely of said opening and of said corona electrodes 
with one leg of each of said members in close proximity 
to said control screen. 

10. A corona charging device in accordance with 
claim 9 including an electrically conductive member ar 
ranged on said one leg of each of said angular-shaped 
members and connected to a source of potential for con 
trolling the flow of ions to said control screen. 
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