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[51] ABSTRACT 
A method of charging or discharging a member includ 
ing the steps of, opposing to a member to be acted on, a 
discharging member having a dielectric member, an 
inducing electrode and a discharging electrode sand 
wiching the dielectric member so that the discharging 
electrode faces the member to be acted on, applying an 
alternating voltage between the inducing electrode and 
the discharging electrode to produce a surface dis 
charge on a surface of the dielectric member at the 
discharging electrode side, wherein a charge density of 
the surface discharge area is changed in the direction of 
the width of the discharging electrode, and moving the 
member to be acted on relative to the discharging elec 
trode to be subjected to a low charge density portion 
and then to a high charge density portion to charge or 
discharge the member to be acted on by the thus formed 
surface discharge. 

16 Claims, 6 Drawing Sheets 
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METHOD AND DEVICE FOR CHARGING OR 
DISCHARGING A MEMBER 

Matter enclosed in heavy brackets I: 1 appears in the 
original patent but forms no part of this reissue speci?ca 
tion; matter printed in italics indicates the additions made 
by reissue. 

This application is a continuation-in-part of application 
Ser. No. 193,731 filed May 13, 1988, now abandoned, 
which was an application for reissue of US. Pat. No. 
4,589,053. 

BACKBROUND OF THE INVENTION 

This invention relates to a method of electrically 
charging or discharging a member and a discharging 
device using the same, which are usable with an electro 
static recording process, an electrophotography process 
and the like. 

In the field of electrophotography and electrostatic 
recording, corona chargers and dischargers are known 
and widely used, in which a high voltage is applied to a 
fine wire of a diameter 0.1 mm, for example, to produce 
corona discharge. However, they involve a drawback 
that the wire is easily broken because it is thin. Also, the 
wire is easily stained or dusted, which results‘ in non 
uniform corona production, and therefore, non-uniform 
charging or discharging of a member to be charged or 
discharged. In addition, a conductive shield which en 
closes the corona wire has to be remote therefrom by a 
certain distance, so that there is a limitation in reducing 
the size of the device. 
Another type of discharger has been proposed, as 

disclosed in US. Pat. No. 4,155,093 corresponding to 
Japanese Laid-Open Patent Application No. 
53537/ i979, wherein a dielectric member is sandwiched 
by two electrodes. By applying alternating voltage 
between the electrodes, positive and negative ions are 
produced at the junction between the dielectric member 
‘and one of the electrodes. of these ions, the ions of a 
desired polarity are is extracted by an external electric 
?eld. This type of discharger is advantageous in that the 
size can be much reduced by making the dielectric 
member thin (not more than 500 microns preferably 
20-200 microns). 
The present invention is intended to further improve 

the discharging device of this type. 

SUMMARY OF THE INVENTION 

It is a principal object of the present invention to 
provide a method and a device whereby a member to be 
charged or discharged is subjected to an increasing 
charging or discharging power to avoid an abrupt 
charging operation. , 

It is another object of the present invention to pro 
vide a method and a device whereby a member to be 
charged or discharged is substantially uniformly 
charged or discharged. 

It is a further object of the present invention to pro 
vide a device which is small in size and whereby a 
member to be charged or discharged is substantially 
uniformly charged or discharged. 

It is a further object of the present invention to pro 
vide a device of high charging or discharging efficiency 
with a power supply of relatively low voltage. 

It is a further object of the present invention to pro 
vide a method and a device which are stable in opera 
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2 
tion against variations in ambient conditions, such as the 
temperature and humidity and whereby a member to be 
charged or discharged is satisfactorily uniformly 
charged or discharged. 
These and other objects, features and advantages of 

the present invention will become more apparent upon 
a consideration of the following description of the pre 
ferred embodiments of the present invention taken in 
conjunction with the accompanying drawings. 
According to an embodiment of the present inven 

tion, there is provided a device for charging or dis 
charging a member, comprising, a dielectric member, 
an inducing electrode and a discharging electrode sand~ 
wiching the dielectric member, and a power source for 
applying an alternating voltage between the inducing 
electrode and the discharging electrode to produce a 
surface discharge on a surface of the dielectric member 
at the discharging electrode side, wherein a charge 
density of the surface discharge area is changed in the 
direction of width of the discharging electrode, and 
abrupt charging operation can be avoided. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. I shows a discharging device according to an 
embodiment of the present invention._ 
FIG. 2 is a perspective view of a discharging member 

used with the discharging device shown in FIG. 1. 
FIG. 3A shows a state of surface discharge when the 

present invention is not used. 
FIGS. 3B and 3C show states of surface discharge in 

the charging or discharging method and in the discharg 
ing device according to an embodiment of the present 
invention. 

FIG. 4 shows a relation between a peak-to-peak value 
of an alternating voltage applied to the discharging 
device. 

FIG. 5 shows a discharging device according to an 
other embodiment of the present invention. 
FIG. 6A is a perspective view of a discharging mem 

ber used with the discharging device shown in FIG. 5. 
FIGS. 6B, 6C and 6D show examples of electrically 

connecting plural rows of discharging electrodes. 
FIG. 7A shows a state of a surface discharge in the 

discharging device of FIGS. 5 and 6. 
FIG. 7B shows a state wherein the surface discharge 

area is totally uniform along the longitudinal direction. 
FIG. 7C shows a state of a surface discharge when 

the surface discharge is not suf?cient. 
FIG. 8 shows another embodiment of the present 

invention. ' 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

Referring to FIG. 1, there is shown a discharging 
device according to the present invention, which in 
cludes a discharging member 1 opposed to a member 2 
to be charged or discharged (hereinafter simply called a 
member to be charged). The discharging member 1 
comprises a dielectric member 3, an inducing electrode 
4 and a discharging electrode 5. FIG. 2 is a perspective 
view of the the discharging member 1. The discharging 
electrode 5 is a single linear elongate member disposed 
so as to extend parallel to the center of the inducing 
electrode 4. 
Between the inducing electrode 4 and the discharging 

electrode 5, an alternating voltage is applied by alternat 
ing voltage applying means 6. On the other hand, the 
member 2 to be charged which is moved in the direction 
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of the arrow relative to the discharging device 1, com 
prises a conductive base member 2a and an insulating or 
photoconductive member 2b. Between the conductive 
layer 2a and the discharging electrode 5, a bias voltage 
is applied by bias voltage applying means 7. 

In operation, when the alternating voltage is applied 
between the inducing electrode 4 and the discharging 
electrode 5, an electric discharging occurs adjacent to 
the discharging electrode 5 to produce sufficient posi~ 
tive and negative ions. Because of the bias voltage ap 
plied between the discharging electrode 5 and the con 
ductive base 2a of the member 2 the positive or negative 
ions are selectively extracted and directed to the insulat 
ing or photoconductive layer 2b surface of the member 
2 so as to charge it to a desired level in the selected 
polarity. 
As for the material of the dielectric member, a rela 

tively high hardness material, such as ceramics, mica, 
glass or the like, or a ?exible organic high polymer, 
such as polyimide resin, ethylene tetrafluoride, polyes 
ter, aclylic material vinyl chloride polyethylene or the 
like, may be used. 
FlGS. 3A and 3B show states of surface discharge at 

the discharging electrode 5, as seen from the side of the 
discharging electrode 5, when the alternating voltage is 
applied between the inducing electrode 4 and the dis 
charging electrode 5 of the discharging device 1 shown 
in FIGS. 1 and 2. In these Figures the inducing elec 
trode 4 contacted to the backside of the dielectric mem 
ber 3 is shown by phantom lines. The width thereof is 
designated by L. The hatched area is the area in which 
the surface discharge occurs along the surface of the 
dielectric member 3 at the both sides of the discharging 
electrode 5. 

FIG. 3A shows the state of the surface discharge 
when the present invention is not used. The surface 
discharge area 10 extends from both lateral sides of the 
discharging electrode 5, and the width 1 thereof is not 
even along the length of the discharging electrode 5. 
Therefore, when the member 2 to be charged is op 
posed to the discharging electrode 5 and moved relative 
thereto as shown in FIG. 1 to charge the insulating or 
photoconductive layer 2a, the surface thereof is not 
uniformly charged, that is, the surface potential distri 
bution is non-uniform in the longitudinal direction, be 
cause of the above-described non-uniformness. 

It has been found that the width 1 of the surface 
discharge area 10 changes with the peak-to-peak value 
of the alternating voltage applied between the inducing 
electrode 4 and the discharging electrode 5. 

FIG. 4 shows this, the peak-to-peak value vs the 
width of the surface discharge area 10. The surface 
discharge starts at the a particular peak-to-peak voltage. 
With the increase of the peak-to'peak value, the surface 
discharge area width increases and finally saturates. 
The surface discharge area width, when saturated, is 
substantially equal to the width L of the inducing elec 
trode 4, that is, the surface discharge area extends sub 
stantially as far as the lateral ends of the inducing elec 
trode 4. It does not extend beyond the lateral ends even 
if the peak-to~peak value is further increased. The used 
dielectric member 3 was of alumina ceramics having the 
thickness of 200 microns, and the discharging electrode 
3 and the inducing electrode 4 were 500 microns wide 
and 6.5 mm wide, respectively. 
The present invention utilizes this to provide a sub 

stantially uniform charging of the member 2 to be 
charged over the entire length of the discharging device 
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4 
1, independently of the non-uniformness of the dielec 
tric member 3 material and/or the score of the elec 
trodes and others. 

FIG. 3B shows the present invention. As shown, the 
discharging electrode 5 is parallel with the center line of 
inducing electrode 4, but displaced toward one of the 
lateral ends of inducing electrode 4 (in this Figure, 
toward the upper end). Therefore, the distance from the 
discharging electrode 5 is smaller to said one of the 
lateral ends than to the other end, of the inducing elec 
trode 4 (the lower end). Because of this displacement, 
the upper boundary 12 of surface discharge area 10 
comes closer to the upper lateral end of inducing elec 
trode 4, but it saturates at the upper lateral end, and it 
does not extend beyond the lateral end, as will be under 
stood from the explanation with FIG. 4. Thus, the 
upper boundary of surface discharge area 10 is substan 
tially rectilinear over the entire length of the discharg 
ing member 1, and the ion density within the upper part 
of the surface discharge area is uniform over the length 
thereof. The lower boundary of surface discharge area 
10 remains non-uniform. However, by moving member 
2 under the discharging member 1 as shown in FIG. 1 in 
the direction of arrow so the that the member 2 is ?rst 
subjected to the ions of the lower part (FIG. 3B) and 
then subjected to the upper part thereof, the in?uence 
of the non-uniformness at the lower part is reduced by 
the uniform discharging area of the upper part, so that 
a substantially uniform charging can be effected. This 
arrangement corresponds to displacing the discharging 
electrode 5 rightwardly in FIG. 1 from the center of the 
inducing electrode 4. 
Another important advantage will next be explained. 

Where the discharging electrode 5 is displaced as 
shown in FIG. 3B, for example, the upper surface dis 
charge area hasa higher charge density than the lower 
part. Therefore, when member 2 is moved in the direc 
tion described above, the member 2 is subjected, during 
the first half, to relatively weak charging operation and 
is then subjected, during the last half, to relatively 
strong charging operation with the high charge density 
surface discharge area so as to be charged to a desired 
level. 
A photosenitive member, for example, should not 

abruptly be charged up to a high level, since then the 
service life thereof is shortened, or a pin hole can be 
formed therein. This is well-known. The present inven 
tion is highly advantageous for the purpose of such use, 
since the first half of the charging operation is with the 
weaker charging powder, and the last half can be suffi 
ciently strong to charge it up to the desired level within 
a limited period of time. 

It has been found that the lower boundary 13 of the 
surface discharge area II) can be extended to the lower 
lateral end of inducing electrode 4 by raising the peak 
to-pealt value of the alternating voltage applied be 
tween the inducing electrode 4 and the discharging 
electrode 5. With the increase of the peak-to-peak 
value, the lower boundary 13 of the surface discharge 
area expands toward the lower lateral end of inducing 
electrode 4 and finally saturates. The lower boundary 
13, when saturated, reaches substantially to the lower 
lateral end of the inducing electrode 4. It does not ex 
pand beyond the lateral end even if the peak-to-peak 
value is further increased. The present invention utilizes 
this to make uniform the surface discharge area width 
over the entire length of the discharging device 1, inde 
pendently of the non-uniformness of the dielectric mem 
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bet 3 material and/or the score of the electrodes and 
others. Additionally, rapid or sudden charging can be 
avoided. 
FIG. 30 shows the surface discharge 10 of the dis 

charging device of the present invention using this phe 
nomenon. The peak-to-pealc value of the alternating 
voltage is so selected as to extend both of the lateral 
ends of the surface discharge area substantially to the 
respective lateral ends of the inducing electrode 4 over 
the entire length of the discharging device 1. Then, as 
shown in FIG. 3C, the width of the surface discharge 
area 10 is substantially equal to the width of the induc 
ing electrode 4 and therefore uniform. Since the applied 
voltage is alternating, the width, very strictly speaking, 
changes at a high frequency, but the maximum width is 
substantially equal to the width of the inducing elec 
trode 4 and is uniform. 
When the member 2 to be charged is subjected to the 

charging operation in the manner shown in FIG. I with 
the above described discharger, the member 2 to be 
charged is further uniformly charged. As described 
above, the surface discharge area 10 does not extend 
beyond the width L of the inducing electrode 4, even if 
the voltage is increased. The only change is the increase 
of the charge density in the surface discharge area 10. 
The charge densities within the upper and lower surface 
discharge areas are respectively uniform in the longitu 
dinal direction. Since the charge density at the upper 
surface discharge area is higher than that of the lower 
discharge area, abrupt charging operation can be 
avoided similarly to FIG. 3B embodiment. 
By using this phenomenon to the maximum extent, a 

charging can be made relatively stable against the 
change in ambient conditions so that a satisfactory 
charging can be effected. 
As described above, according to the present inven 

tion, the small size discharger is improved in its non 
uniformness of the charging. And, without the necessity 
of use of a special control means, the member to be 
charged or discharged can be firstly acted on weakly 
and then acted on strongly up to a desired level. 
The dielectric member 3 of alumina ceramics having 

the thickness of 200 microns was sandwiched by the 
discharging electrode 5 having the width of 500 mi 
crons and the inducing electrode 4 having the width of 
4 mm. The discharging electrode 5 was displaced by 1 
mm toward one of lateral ends (upper end in FIG. 3B) 
of the inducing electrode 4, from the center thereof. 
Between the discharging electrode 5 and the inducing 
electrode 4, an alternating voltage having the peak-to 
peak value of 2 KVpp was applied. The surface dis 
charge area did not extend to the lateral ends of the 
inducing electrode 4. When the member 2 to be charged 
was subjected to the discharging member 1 with the 
output of the bias voltage by the bias source 7 being 2 
KV, the non-uniformity of plus and minus 8% was 
measured on the surface of the member 2. 
Then, the alternating voltage was increased up to 3 

KVpp to extend the upper end of the surface discharage 
area 10 substantially to the upper lateral end of the 
inducing electrode 4, and the charging was carried out 
under the same conditions. The measured non-uniform 
ity was plus and minus 4.5%. Further, the alternating 
voltage is raised up to 5 KVpp to extend both lateral 
ends of the surface discharge area to the respective 
lateral ends of the inducing electrode over the entire 
length. The measured non-uniformity was plus and 
minus 3%. 
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6 
According to the present invention, the non-uniform 

ity of charging can be reduced as described above, and 
in addition, the abrupt charging can be avoided. 
FIGS. 5 and 6A show a discharging device according 

to another embodiment of the present invention. FIG. 
6A is a perspective view of the discharging member 1. 
Since this embodiment is similar to the embodiment 
described with FIGS. 1 and 2, except that the discharg 
ing electrode 5 is comprised of plural rows of discharg 
ing electrode members disposed at the intervals which 
will be described in detail hereinafter, and that the 
width of the inducing electrode 4 is correspondingly 
larger, the detailed description of the similar parts is 
ommited for the sake of simplicity by assigning the same 
reference numerals to the elements having the corre 
sponding functions. 
FlG. 7A shows the embodiment but it has four dis 

charging electrode member 5a, 5b, 5c and 5d. The top 
most discharging electrode member 5a and the bottom 
most discharging electrode member 5d are so disposed 
that the distance L0 between the topmost discharging 
electrode member 5a and the upper lateral end of induc 
ing electrode 4 is smaller than the distance L4 between 
the bottommost discharging electrode member 5 and 
the lower end of inducing electrode 4. 
The upper boundary 12 of the surface discharge area 

10a of the topmost electrode member 5a reaches sub 
stantially to the upper lateral ends of the inducing elec 
trode 4. Therefore, the upper boundary 12 of the sur 
face discharge area 10a is substantially rectilinear along 
the discharging member 1. And, the ion density within 
this area is uniform along the length thereof. However, 
because of the above-described dimensional conditions, 
the lower boundary 13 of the surface discharge area 10d 
is not uniform. 

It is preferable that the distance L1, L2 and L3 be 
tween adjacent electrode members increase toward the 
lower part in FIG. 7A, that is, LI<L2<L3 . . . Ln. 
Further, it is preferable that the distance L0 between 
the upper lateral end of the inducing electrode and the 
topmost discharging electrode member 5a is smaller 
than one half of the distance L1 between the topmost 
electrode member 5a and the adjacent electrode mem 
ber 5b, and that the distance L4 between the lower 
lateral end of the inducing electrode 4 and the bottom 
most discharging electrode member 5a is larger than 
one half of the distance L3 between the bottommost 
electrode member 5d and the adjacent electrode mem 
ber 5c, namely, L0<(i)L1, and L4>(§)L3. 

Since the distances between the adjacent electrode 
members 5a, 5b, 5c and 5d are so related as described 
above, the lower boundary of the surface discharge 10a 
is partially contacted or superposed with the upper part 
of the surface discharge area extending from the dis 
charge electrode member 5b. However, they are apart 
at some portions so that they are generally nonsuniform. 
Between the electrode members 5b and 5c, and between 
the electrode member 5c and 5d, the surface discharge 
areas are spaced further apart. However, the upper 
boundary 12 of the surface discharge area 10a is sub 
stantially coincident with the upper lateral end of the 
inducing electrode 4 and is substantially rectilinear, and 
the ion density is uniform along the length of the dis 
charging member 1, whereby, if the member 2 to be 
charged is opposed to the discharging member 1 and is 
moved relative thereto so as to ?rst be subjected to the 
lower surface discharge area 10d of the discharging 
member 1 and then to the upper surface discharge area 
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10c, 10b and 10a in this order, the in?uence of the nonu 
niformity of the surface discharge area is removed by 
this ?nal surface discharge area 10a, so that a substan 
tially uniform charging is provided. 
As in the previous embodiment, the charge density in 

the surface discharge area 10a is higher than that of the 
lower surface discharge areas, which gradually de 
creases toward the lower part in the Figure. Therefore, 
when the member 2 to be charged is moved in the 
above-described direction, it is ?rst subjected to a rela 
tively weak charging with the lower charge density, 
and the charging power is gradually increased until it is 
charged to a desired level by the highest charge density 
surface discharge area. 
As described hereinbefore, this is particularly advan 

tageous in an electrophotographic process or the like. 
The plural rows of electrode members may be electri 

cally connected in the fashion of a comb as shown in 
FIG. 6B; connected at opposite ends as shown in FIG. 
6C; or connected in a zig-zag fashion as shown in FIG. 
6D. 
Where plural electrode members are used, the inter 

vals between adjacent ones are preferably monoto 
nously decreased as described above. However, when 
the number thereof is large, it is not necessary that they 
decrease monotonously in the strict sense, if they are 
generally decreasing. 
By raising the peak-to-peak value of the alternating 

voltage applied between the inducing electrode 4 and 
the discharging electrode 5, the width of the surface 
discharge area extending from each of the discharging 
electrode members increases, until the surface discharge 
occurs over the entire width of the inducing electrode 
4. 

FIG. 7B shows such a state. In this embodiment, the 
peak-to-peak voltage of the alternating voltage is such 
that both sides of the surface discharge area are substan 
tially coincident ,of the respective lateral ends of the 
inducing electrode 4, and such that there is no missing 
part of the surface discharge between the electrode 
members 5a, 5b, 5c and 5d. As shown, both of the lateral 
sides of the entire surface discharge area extend substan 
tially to the respective lateral sides of the inducing elec 
trode 4 so that the surface discharge area is totally uni 
form along the longitudinal direction. 
When the member 2 to be charged is subjected to the 

charging operation in the manner shown in FIG. 1 with 
the above described discharger, the member 2 to be 
charged is further uniformly charged. As described 
above, the surface discharge area does not extend be 
yond the width L of the inducing electrode 4, even if 
the voltage is increased. The only change is the increase 
of the charge density in the surface discharge area 10. 
The charge density is uniform along the length of the 
entire discharging member 1 at a given position in width 
direction. Additionally, the charge density gradually 
increases from one lateral end to another lateral end, so 
that it is advantageous when used with an electropho 
tography process since abrupt charging can be avoided, 
as in the case of FIG. 313. 
By using this phenomenon to the maximum extent, a 

charging can be made relatively stable against the 
charge in ambient conditions so that a satisfactory 
charging can be effected. 
When the discharging electrode is comprised by a 

single electrode member, the surface discharge area 
width is determined by the peak-to-peak value of the 
alternating voltage. Therefore, in order to increase the 
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8 
width of the surface discharge area, it is necessary to 
raise the voltage to a relatively great extent. Where, 
however, a plurality of electrode members are used, the 
width can be increased without the necessity of raising 
the voltage to such an extent. The width can be in 
creased as desired by increasing the number of the elec 
trode members, thus remarkably enhancing the charg 
ing or discharging efficiency. Further, by changing the 
intervals between the electrode members, the charge 
density distribution can be changed. 
FIG. ‘1C illustrates the state of the surface discharge 

which is different from those described above. In this 
Figure, the surface discharge areas 10a, 10b, 10c and 
10d extend from the respective discharge electrode 
members 5a, 5b, 5c and 5d, and the width of each of 
them is non-uniform along the length. So, if the member 
2 to be charged is moved as shown in FIG. 1 to charge 
the surface of the insulating or photoconductive layer 
2b, the distribution of the resultant charging is not uni 
form along the length of the discharging member 1 as in 
FIG. 3A. 
The dielectric member 3 of alumina ceramics having 

the thickness of 200 microns was sandwiched by the 
inducing electrode 4 having the width of 16 mm and 
four discharging electrode members 5a, 5b, 5c and 5d 
spaced by l mm(L0), 3 mm(Ll), 4 mm (L2), 5 mm (L3) 
and 3 mm (L4), respectively, and each having the width 
of 500 microns. Between the discharging electrode 
members and the inducing electrode 4, an alternating 
voltage having the peak-to-peak value of 2 KVpp was 
applied. The surface discharge area did not extend to 
the lateral ends of the inducing electrode 4, as in FIG. 
7C. When the member 2 to be charged was subjected to 
the discharging member 1 with the output of the bias 
voltage by the bias source 7 being 2 KV, the non 
uniformness of plus and minus 7.5% was measured on 
the surface of the member 2. 
Then, the alternating voltage was increased up to 3 

KVpp to extend at least the surface discharage area 10a 
of the topmost electrode member 5a substantially to the 
upper lateral end of the inducing electrode 4, and the 
charging was carried out under the same conditions. 
The measured non-uniformness was plus and minus 4%. 
Further, the alternating voltage is raised up to 5 KVpp 
to extend the surface discharge areas to cover the entire 
area corresponding to the inducing electrode 4. The 
measured non-uniformness was plus and minus 2.5%. 
According to the present invention, the non-uniform 

ness of charging can be reduced as described above, and 
in addition, the abrupt charging can be avoided. 
As for other alternatives for effecting the gradual 

increase of the charging power, the thickness of the 
dielectric member 3 may be changed in the direction of 
the width as shown in FIG. 8. In this structure, the 
electric ?eld around the discharging electrode 5 is 
stronger with the decrease of the dielectric member 3 
thickness, the surface discharge area extends more to 
the thin dielectric member side. The discharging elec 
trode 5 may be comprised by plural rows of discharging 
electrode members. In this embodiment, the thickness 
charges continuously, but it may be changed stepwisely. 

Alternatively, where plural discharging electrode 
members are used, the voltage applied thereto may be 
changed gradually. 
As described above, according to the present inven 

tion, the member to be charged or discharged can be 
first charged with a weak charging power and then 
charged with an increasing charging power without the 
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necessity of using a special control means, and in addi 
tion the substantially uniform charging can be achieved 
in the small-sized discharging device. 

In each of the above-described embodiments, surface 
discharge area width 1 is dependent on the material, 
dielectric constant and the surface resistivity of the 
dielectric member 3, but person with ordinary skill in 
the art can determine the peak-to-pealt value in accor 
dance with those factors without difficulty. 

Also, the width varies in dependence on the ambient 
conditions, such as atmospheric pressure, temperature, 
humidity and the degree of stain of the dielectric mem 
ber 3 surface. The peak-to-peak value can be so deter 
mined, based on the actual conditions under which the 
device is used, that the surface discharge area 10 ex 
tends substantially to the lateral ends of the inducing 
electrode 4, and such determination is desirable. 
The alternating voltage is not limited to a usual AC 

voltage, and may be rectangular wave voltage or pulse 
alternating voltage. 
The foregoing explanation has been made with re 

spect to the charging of a member. Where the discharg 
ing device is placed closer to the member, the member 
can be discharged, that is, an electric charge can be 
removed from the member. In this case, the voltage 
source 7 is not necessary. The present invention de 
scribed is usable, and the advantages thereof can be 
provided, also in this case. 
The voltage source 7, when used, may supply a DC 

voltage or pulsating voltage if the ions generated near 
the discharging electrode 5 can be directed to the mem 
ber to be charged or discharged. While the invention 
has been described with reference to the structures 
disclosed herein, it is not con?ned to the details set forth 
and this application is intended to cover such modi?ca 
tions or changes as may come within the purposes of the 
improvements or the scope of the following claims. 
What is claimed is: 
l. A method of charging or discharging a member 

comprising the steps of: 
opposing a discharging member to a member to be 

acted on, said discharging member having a dielec 
tric member, and having an inducing electrode and 
a discharging electrode sandwiching the dielectric 
member so that the discharging electrode faces the 
member to be acted on, wherein the discharging 
electrode extends on a surface of the dielectric 
member parallel to a center line of the inducing 
electrode at such a position that the discharging 
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electrode is spaced away from one lateral end of 50 
the inducing electrode by a smaller distance than 
from the other lateral end of the inducing elec 
trode; 

applying an alternating voltage between the inducing 
electrode and the discharging electrode to product 
a surface discharge area on a surface of the dielec 
tric member at the discharging electrode side, 
wherein one of the lateral ends of the surface dis 
charge area is substantially coincident with said 
one of the lateral ends of the inducing electrode; 
and 

moving the member to be acted on relative to the 
discharging. electrode to charge or discharge the 
member to be acted on by the thus formed surface 
discharge. 

2. A device for charging or discharging a member, 
comprising: 

a dielectric member; 

55 
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10 
an inducing electrode and a discharging electrode 

sandwiching said dielectric member, wherein the 
discharging electrode extends on a surface of the 
dielectric member along a center line of the induc 
ing electrode at such a position that the discharging 
electrode is spaced away from one lateral end of 
the inducing electrode by a smaller distance than 
from the other lateral end of the inducing elec 
trode; and 

a power source for applying an alternating voltage 
between said inducing electrode and said discharg 
ing electrode to produce a surface discharge on a 
surface of the dielectric member at the discharging 
electrode side, wherein one of the lateral ends of 
the surface discharge area is substantially coinci 
dent with said one of the lateral ends of the induct 
ing electrode. 

3. A device according to claim 2, wherein said dis 
charging electrode has plural rows of discharging elec 
trode members, and wherein a distance between said 
one of the lateral ends of said dielectric member and a 
row of the discharging electrode members which is 
closest to said one lateral end is smaller than a distance 
between said other lateral end of said dielectric member 
and a row of the discharging electrode members which 
is closest to said other lateral end. 

4. A device according to claim 3, wherein distances 
between adjacent rows of electrode members decreases 
toward said one of the lateral ends. 

5. A method of charging or discharging a member 
comprising the steps of: 

opposing a discharging member to a member to be 
acted on, said discharging member having a dielec 
tric member, and having an inducing electrode and 
a discharging electrode sandwiching the dielectric 
member so that the discharging electrode faces the 
member to be acted on, wherein the discharging 
electrode extends on a surface of the dielectric 
member along a center line of the inducing elec 
trode at such a position that the discharging elec 
trode is spaced away from one lateral end of the 
inducing electrode by a smaller distance than from 
the other lateral end of the inducing electrode; 

applying an alternating voltage between the inducing 
electrode and the discharging electrode to produce 
a surface discharge on a surface of the dielectric 
member at the discharging electrode side, wherein 
a charge density adjacent said one of the lateral 
ends of the inducing electrode is higher than that 
adjacent said other end thereof; and 

moving the member to be acted on relative to the 
discharging electrode to charge or discharge the 
member to be acted on by the thus formed surface 
discharge. 

6. A method of charging or discharging a member 
comprising the steps of: 

opposing a discharging member to a member to be 
acted on, said discharging member having a dielec 
tric member and having an inducing electrode and 
a discharging electrode sandwiching the dielectric 
member so that the discharging electrode faces the 
member to be acted on, wherein the discharging 
electrode extends on a surface of the dielectric 
member along a center line of the inducing elec 
trode and wherein the dielectric member has a 
thickness increasing in a direction from one lateral 
end of the inducing electrode to the other lateral 
end thereof; 
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applying an alternating voltage between the inducing 
electrode and the discharging electrode to produce 
a surface discharge on a surface of the dielectric 
member at the discharging electrode side, wherein 
a charge density adjacent said one lateral end of the 
inducing electrode is higher than that adjacent said 
other end thereof; and moving the member to be 
acted on relative to the discharging electrode to 
charge or discharge the member to be acted on by 
the thus formed surface discharge. 

7. A method of charging or discharging a member 
comprising the steps of: 

opposing a discharging member to a member to be 
acted on, said discharging member having a dielec 
tric member and having an inducing electrode and 
a discharging electrode sandwiching the dielectric 
member so that the discharging electrode faces the 
member to be acted on, wherein the discharging 
electrode extends on a surface of the dielectric 
member along a center line of the inducing elec 
trode and wherein the dielectric member has a 
thickness increasing in a direction from one lateral 
end of the inducing electrode to the other lateral 
end thereof; 

applying an alternating voltage between the inducing 
electrode and the discharging electrode to produce 
a surface discharge on a surface of the dielectric 
member at the discharging electrode side, wherein 
one of the lateral ends of the surface discharge area 
is substantially coincident with said one lateral end 
of the inducing electrode; and 

moving the member to be acted on relative to the 
discharging electrode to charge or discharge the 
member to be acted on by the thus formed surface 
discharge. 

8. A method according to claims 1, 5, 6 or 7, further 
comprising the step of forming a bias electric ?eld be 
tween the discharging electrode and said member to be 
acted on to move ions produced by the surface dis 
charge, said ?eld being formed with a predetermined 
polarity with respect to the member to be acted on. 

9. A method according to claim 6 or 7, wherein the 
thickness of the dielectric member increases continu 
ously. 

10. A method according to claims 6 or 7, wherein the 
thickness of the dielectric member increases in steps. 

11. A device for charging or discharging a member, 
comprising: 

a dielectric member; 
an inducing electrode and a discharging electrode 

sandwiching said dielectric member, wherein the 
discharging electrode extends on a surface of the 
dielectric member along a center line of the indi1c~ 
ing electrode at such a position that the discharging 
electrode is away from one lateral end of the induc 
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12 
ing electrode by a smaller distance than from the 
other lateral end of the inducing electrode; and 

a power source for applying an alternating voltage 
between said inducing electrode and said discharg 
ing electrode to produce a surface discharge on a 
surface of the dielectric member at the discharging 
electrode side, wherein a charge density adjacent 
said one lateral end of the inducing electrode is 
higher than that adjacent said other end thereof. 

12. A device for charging or discharging a member, 
comprising: 

a dielectric member; 
an inducing electrode and a discharging electrode 

sandwiching said dielectric member, wherein the 
discharging electrode extends on a surface of the 
dielectric member along a center line of the induct 
ing eiectrode and wherein said dielectric member 
has a thickness increasing in a direction from one 
lateral end of the inducing electrode to the other 
lateral end of the inducing electrode; and 

a power source for applying an alternating voltage 
between said inducing electrode and said discharg 
ing electrode to produce a surface discharge on a 
surface of the dielectric member at the discharging 
electrode side, wherein a charge density adjacent 
said one lateral end of the inducing electrode is 
higher than that adjacent said other end thereof. 

13. A device for charging or discharging a member, 
comprising‘: 

a dielectric member; 
an inducing electrode and a discharging electrode 

sandwiching said dielectric member, wherein the 
discharging electrode extends on a surface of the 
dielectric member along a center line of the induc 
ing electrode and wherein said dielectric member 
has a thickness increasing in a direction from one 
lateral end of the inducing electrode to the other 
end of the inducing electrode; and 

a power source for applying an alternating voltage 
between said inducing electrode and said discharg 
ing electrode to produce a surface discharge on a 
surface of the dielectric member at the discharging 
electrode side, wherein one of the lateral ends of 
the surface discharge area is substantially coinci 
dent with said one of the lateral ends of the induct 
ing electrode. 

14. A device according to claims 2, ll, 12 or 13, 
further comprising means for applying a bias electric 
?eld between the discharging electrode and the member 
to be acted on to move ions produced by the surface 
discharge, said field having a predetermined polarity 
with respect to the member to be acted on. 

15. A device according to claims 12 or 13, wherein 
the thickness of the dielectric member increases contin 
uously. 

16. A device according to claims 12 or 13, wherein 
the thickness of the dielectric member increases in steps. 
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