
KENMI TSUKATANI ET AL 3,564,556 

ELECTROSTATIC PRINTING APPARATUS I 

s Shéets-Sheet 1 

+v 

00-: 

-v 

IL 

.11 

_ _ 

_ _ TM _ _W _ 

E _ M _ 

M E _ 

r: .M 3 

m * 0 _ . 

v _R 

v _ m _ m 

M _ R l, _ F 
n 1 .. _ w .1./ rl. W WW2. 

U .1 

P 

P IN DU 
A B B 5 

IL v 

4 

5A 

Feb.‘ 16, 1911 

> Filed Feb. 20, 1969 

, 1:52.: $25.: 

"J 
' beds 

5 HHII 
coumER ,' 

ELECTRODEM U 

1 
w c 

omvmccmcuns 21 

‘ (PRIORART) - 

roaumou 
ELECTRODE" 

moan HEDIUH23 

(PRIOR ART) 



Feb. 16, 1971 KENM] TSUKATANI ETAL ‘3,564,556 
I ELECTROSTATIC PRINTING-APPARATUS , 

-F'iled Feb. 20, 1969 
5 Sheets-Sheet _2 

DRIVING CIRCUITS 26 

PIN ELECTRODE 24 

EXCITING 
PIN 25 
ELECTRODE 

(PRIOR ART) 

F|G.5 

- ELECTRODE 

OoooOoooQo OoOo DbOoOoOoOoOoOo . ‘9.0000 00000000 60000000000000 
PIN ELECTRODE I ixcnmcPmzs 

@0 00G 0000 00000 
(PRIOR ART) 

DRIVING CIRCUITS 27 
F|G§4 

roammon ELECTRODE 32 

4 m PIN 

ELECTRODES 

l 
I 
T 

(I 

_IT_ , (‘POTENTIAL PLATE33 FIG.7 
L 

RECORD NEDIUII 31> 

+VA - 

VOLTAGE 
VOLTAGE 

__ __> 

TIME _ 

FIG.9 TIIIE 
FIG. IO 



Feb. v16, 1971 I KENM. TSUKATANI ,ETAL 3,564,556 
ELECTROSTATIC PRINTING APPARATUS 

Filed Feb. 20, 1969 v ' - I I 3 Sheets-Sheet 3 

PINv DRIVING CIRCUITS 34‘ I I ECOLUMNDRIVING CIRCUITS 35 

| ' PIN ELECTRODES 



United States Patent Office 
1 

3,564,556 
ELECTROSTATIC PRINTING APPARATUS 

Kenmi Tsukatani, Mitaka-shi, and Makoto Ohta, Tokyo, 
Japan, assignors to Fujitsu Limited, Kawasaki, Japan, 
a corporation of Japan 

Filed Feb. 20, 1969, Ser. No. 801,066 
‘Claims priority, application Japan, Feb. 23, 1968, 

43/ 11,506 
Int. Cl. G01d 15/06; H041 15/34 

US. Cl. 346--74 7 Claims 

ABSTRACT OF THE DISCLOSURE 
Each of n groups of pin electrodes comprises in pin 

electrodes for printing n columns in a line, each column 
including in pin electrodes. m pin driving circuits are con 
nected to and drive the pin electrodes and n column driv 
ing circuits are connected to and drive the pin electrodes 
with a signal of opposite polarity. Each of a pluarity 
of clamping circuits clamps a corresponding one of the 
pin electrodes to a potential between it and a potential 
plate lower than a no-printing threshold level. The pin 
electrodes are selectively driven by signals supplied by 
only one of the pin driving and column driving circuits 
to print an electrostatic image on a record medium inter 
posed between the pin electrodes and the potential plate. 
The signals have a polarity which is not clamped by 
the clamping circuits. 

DESCRIPTION OF THE INVENTION 
The present invention relates to electrostatic printing 

apparatus. 
The apparatus of the present invention prints or pro 

duces an electrostatic latent image on a record medium 
interposed between a plurality of pin electrodes and a 
potenial plate. An electrostatic latent image may be pro 
duced on a record medium in an electrostatic printing 
process when the record medium comprises a thin layer 
of highly insulating material and is positioned between 
spaced electrodes. When a voltage is applied between the 
electrodes, an electrostatic charge image is produced on 
the record medium. 
The principal object of the present invention is to pro 

vide a new and improved electrostatic printing circuit. 
-An object of the present invention is to provide an 

electrostatic printing circuit having a simple structure. 
An object of the present invention is to provide an elec 

trostatic printing circuit with a smaller number of com 
ponents than known circuits of similar type. 
An object of the present invention is to provide electro 

static printing apparatus which functions with elfectiveness, 
efficiency and reliability. 

In accordance with the present invention, electrostatic 
printing apparatus comprises n groups of pin electrodes. 
Each group of pin electrodes comprises m pin electrodes 
for printing n. columns in a line. Each of the columns in 
cludes m pin electrodes. Each of m and n is a whole num 
ber. A potential plate is spaced from and in operative 
proximity with the pin electrodes. A record medium is 
interposed between the pin electrodes and the potential 
plate. The pin electrodes print an electrostatic image on 
the record medium. The pin electrodes and the potential 
plate have a threshold voltage level beneath which there 
can be no printing by the pin electrodes on the record 
medium. In pin driving circuits are connected to the pin 
electrodes, each simultaneously driving a corresponding 
one of the pin electrodes of each, of the groups of pin 
electrodes. n column driving circuits are connected to the 
pin electrodes, each supplying a signal of a polarity oppo 
site that of the pin driving circuits to the pin electrodes 
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of a corresponding one of the columns. Each of a plurality 
of clamping circuits is connected to a corresponding one 
of the pin electrodes for clamping the pin electrodes so 
that the potential difference between the pin electrodes and 
the potential plate becomes lower than the threshold level. 
The pin electrodes are selectively driven by signals sup 
plied from only one of the pin driving circuits and the 
column driving circuits to print an electrostatic image on 
the record medium. The signals have a polarity which is 
not clamped by the clamping circuits. 
Each of the pin electrodes driven by the pin driving cir 

cuits corresponds to the others in its column. Each of the 
pin driving circuits is connected to each of the correspond 
ing pin electrodes via a resistor. Each of the column driv 
ing circuits is connected to each of the corresponding pin 
electrodes via a resistor. Each of the clamping circuits 
comprises a diode. 

In order that the present invention may be readily car 
ried into effect, it will now be described with reference to 
the accompanying drawings, wherein: 
FIG. 1 is a graphical presentation of the applied voltage 

versus the charge density of an electrostatic charge image 
produced by known electrostatic printing apparatus; 

FIG. 2 is a schematic diagram of an embodiment of 
known electrostatic printing apparatus; 
FIG. 3 is a schematic diagram of another embodiment 

of known electrostatic printing apparatus; 
FIG. 4 is a diagram of a pin electrode matrix; 
FIG. 5 is a schematic diagram, partly in section, of 

known electrostatic printing apparatus utilizing the pin 
electrode matrix of FIG. 4; 

FIG. 6 is a graphical presentation of the voltage applied 
to the pin electrodes of the matrix of FIGS. 4 and 5; 

‘FIG. 7 is a schematic diagram of an embodiment of 
the electrostatic printing apparatus of the present inven 
tion; 
FIG. 8 is a schematic diagram of the embodiment of the 

electrostatic printing apparatus of the present invention 
schematically shown in FIG. 7; 
FIG. 9 is a graphical presentation of the voltage for 

forming the printed pattern in the embodiment of FIGS. 7 
and 8; and 
FIG. 10 is a graphical presentation of the voltage for 

positioning the column in the embodiment of FIGS. 7 
and 8. 

In the ?gures, the same components are identi?ed by 
the same reference numerals. 

In FIG. 1, the abscissa represents the applied voltage 
V and the ordinate represents the charge density of an 
embodiment of known electrostatic printing apparatus. 
The applied voltage is applied to a record medium and 
the charge density is that of the electrostatic image pro 
duced on said record medium. As illustrated in FIG. 1, 
the charge density increases proportionately with the ap 
plied voltage when said applied voltage is greater than a 
critical or threshold point or level VL. 

There can be no production of an electrostatic charge 
image when the applied voltage V is lower than the 
critical voltage VL. Generally, in the production or print 
ing of an electrostatic image, corona discharge is of 
considerable in?uence in the initial stages of the production 
of the image. For this reason, it is known that the image 
production voltage is decreased if the image is produced 
in an atmosphere which readily permits the production 
of corona. The voltage required to produce corona is 
greater than that required to maintain a corona discharge, 
so that, utilizing this principle, an image producing system 
may apply a high voltage only at the time of production 
of corona. 

If the corona principle is utilized, the production of 
an electrostatic charge image comprises positioning a 
record medium such as, for example, a sheet of paper 
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coated with a thin layer or ?lm or highly insulating mate 
rial, between a pair of spaced electrodes. One of the elec 
{trodes is a formation or pattern-forming electrode such 
as, for example, acharacter or pattern electrode or a pin 
electrode matrix. The formation electrode determines the 
pattern or con?guration of the electrostatic image by 
signals. The other of the pair of electrodes is a counter 
electrode and applies voltages of the reverse polarity 
between said pair of electrodes, distributed in a manner 
whereby the resultant sum of said voltages may exceed 
the critical or threshold voltage level VL and produce 
the electrostatic image. 

FIG. 2 shows an embodiment of known electrostatic 
printing apparatus in the embodiment of ‘FIG. 2, a for~ 
mation electrode 11 is positioned in operative proximity 
with a record medium 12 and comprises a plurality of 
groups or columns of pin electrode matrices 11a, 11b, 
11c . . . . Each pin electrode matrix comprises a plu 
rality of pin electrodes at, b, c, d and e. The pin electrodes 
of each group of pin electrodes a, b, c, d and e are elec~ 
trically connected in common to corresponding driving 
circuits 13A, I13B and V130, and so on, of a plurality of 
driving circuits 13. 
The driving circuit 13A is\thus connected to and drives 

the ?rst pin electrode a of each of the pin electrode matrices 
11A, 11B, and so on, of the formation electrode 11. The 
driving circuit 133 is electrically connected to and drives 
the second pin electrode b of each pin electrode matrix 
11A, 11B, 11C, and so on, of the formation electrode 11. 
The driving circuit 13C is electrically connected to and 
drives the third pin electrode of each of the pin electrode 
matrices 11A, 11B, and so on, of the formation electrode 
11. Additional driving circuits, not shown in FIG. 2, are 
connected to and control the remaining pin electrodes in 
the aforedescribed manner. 
A counter electrode 14 is spaced from the formation 

electrode 11 and the record medium 12 is interposed be 
tween said counter electrode and said formation electrode. 
The counter electrode comprises a plurality of counter 
electrodes 14A, 14B, 14C, . . . . Each counter'electrode 
14A, 14B, 14C, and so on, is‘positioned in operative prox 
imity with a corresponding one of the pin electrode 
matrices 11A, 11B, 11C, and so on . . . . The counter 

electrodes 14A, and so on, are driven by a plurality of 
driving circuits 15. The driving circuits 15 comprise a 
plurality of driving circuits 15A, ‘15B, 15C . . . . The 
driving circuit 15A is electrically connected to and drives 
the counter electrode 14A, and so on. 
To produce an electrostatic charge image, the driving 

circuits 113 apply to the formation electrode 11 a voltage 
corresponding to the pattern to be produced. Simulta 
neously, the driving circuits 1'5 apply a voltage of the 
reverse or opposite polarity to the counter electrode 14. 
The pin electrodes of the formation electrode 11 have 
voltage applied to them selectively in accordance with the 
pattern to be produced and the counter electrodes of the 
counter electrode 14 have the opposite voltage applied 
to them in accordance with the required column position. 
This process is successively repeated, column by column, 
until the production or printing of one line is completed. 
Since this embodiment designates the position of the col-' 
umn in which the pattern or character is printed by con 
trolling the counter electrode, it is generally referred to 
as the back face control system. The advantages of the 
back face control system are that the electrodes may be 
readily and facilely provided and only a few electrode 
driving circuits are required. 
Another embodiment of known electrostatic printing 

apparatus, as shown in FIG. 3, produces or prints an 
electrostatic image by utilizing the principle that the initial 
voltage for'producing a corona discharge is greater than 
that required to maintain such discharge. In the embodi‘ 
ment of FIG. 3, a‘ single counter electrode 21 is provided 
in spaced relation with a formation electrode 22. A record 
medium 23 is interposed between the formation electrode 
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4 
22 and the counter electrode 21. The formation electrode 
22 comprises a plurality of groups 22A, 22B, 22C . . . 
of pin electrode matrices. 
Each of the groups 22A, 22B, 22C, and so on, of pin 

electrode matrices comprises a plurality of pin electrodes 
' 24 and a plurality of exciting pin electrodes 25, as shown 
in FIGS. 4 and 5. The pin electrodes 24, in the embodi 
ment of FIGS. 4 and 5, are arranged in alternate rows or 
columns and the exciting pin electrodes 25 are also ar 
ranged in alternate rows or columns interposed between 
adjacent rows or columns of pin electrodes. Thus, the rows 
or columns of pin electrodes 24 and exciting pin electrodes 
25 alternate. . 

A plurality of driving circuits 26 are electrically con 
nected to and drive the pin electrode matrices 22A, 22B, 
22C, and so on, in the manner of the embodiment of FIG. 
2. FIG. 5 illustrates a circuit for driving a single pin elec 
trode matrix. A. plurality of driving circuits 27, compris 
ing driving circuits 27A, 27B, 27C . . ., are connected to 
and drive the exciting pin electrodes of the pin electrode 
matrices 22A, and so on, of the formation electrode 22. 
Thus, the driving circuit 27A is connected to and drives 
the exciting pin electrodes 25 of the pin electrode matrix 
22A, the driving circuit 27B is connected to and drives the 
exciting pin electrodes 25 of the pin electrode matrix 
22B, and so on. The counter electrode 21 is connected to 
ground. 

If a positive voltage +V is applied to the pin electrodes 
24 of the pin electrode matrices 22A, and so on, in ac 
cordance with the pattern to be produced on the record 
medium 23 by electrostatic charge image, and a voltage of 
opposite polarity -—V is simultaneously applied to the 
exciting pin electrodes 25 of said pin electrode matrices 
in the appropriate areas corresponding to the position of 
the column, a voltage su?iciently high to initiate a corona 
discharge is applied to said pin electrode matrices. Con 
sequently, the production of a corona discharge is ex 
pedited and the corona discharge is thereafter maintained 
by the voltage applied to the pin electrodes 24, so that the 
electrostatic image is produced. 

In the embodiment of FIGS. 3, 4 and 5, there is no need 
for a plurality of counter electrodes in position for each of 
a plurality of columns. It is only necessary to provide the 
single counter electrode 21 in position for all the columns. 
The electrostatic image is produced by grounding or by 
applying a constant bias voltage to the counter elec 
trode 21. 
The known electrostatic printing apparatus disclosed in 

FIGS. 3, 4 and 5, is referred to as a front face control 
system since the pattern or con?guration of the electro 
static image is determined on the formation electrode side 
of the record medium 23. In this apparatus, however, the 
pin electrode matrices are complicated and have complex 
structures. Furthermore, the control of the excitation volt 
age applied to the exciting pin electrodes 25 and the‘ period 
of application of such voltage must be undertaken under 
considerably rigid conditions. 

In accordance with the present invention, electrostatic 
printing apparatus is provided which produces an elec 
trostatic charge image. The apparatus is of single pin 
electrode matrix front face control type and is differ 
ent from the apparatus of know types hereinbefore de 
scribed. In the apparatus of‘ the present invention, the 
formation electrode is of simple structure. There ‘is no ne 
cessity for designating the position of the column for print 
ing via the counter electrode. The electrostatic printing 
apparatus of the present invention is shown in, and de 
scribed with reference to, FIGS. 7, 8, 9 and 10. 

In FIG. 7, a record medium 31 is interposed between a 
formation electrode 32 and a potential plate 33. The 
record medium 31 comprises a ?lm of highly insulating 
material or a sheet of paper coated with a ?lm or a thin 
layer of highly insulating material. 
The formation electrode 32 comprises a plurality of n 

pin electrode matrices 32A, 32B, 32C . . . 32N. Each 
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of the pin electrode matrices or groups of pin electrodes 
comprises m pin electrodes a, b, c, d, e for printing n 
columns in a line. Each of the columns includes nv pin 
electrodes. Each of m and n is a whole number. The po 
tential plate 33 is spaced from and in operative proximity 
with the pin electrodes of the pin electrode matrices 32A 
to 32N. The potential plate 33 provides a potential dif 
ference between the pin electrodes of the pin electrode 
matrices of the formation electrode 32 and said potential 
plate and is itself provided with a constant voltage. Thus, 
for example, the potential plate 33 is connected to ground. 

In FIG. 8, which is a circuit diagram of the electro-' 
static printing apparatus of the present invention, illustrat 
ing the ?rst three pin electrode matrices 32A, 32B and 
32C, and the corresponding components, the pin elec 
trodes are connected to and driven in common by m pin 
driving circuits 34 connected to said pin electrodes. The 
pin driving circuits 34 comprise a pin driving circuit 34A, 
a pin driving circuit 34B, a pin driving circuit 34C, a pin 
driving circuit 34D and a pin driving circuit 34E. Each 
of the pin driving circuits 34A to 34E is connected to and 
simultaneously drives a corresponding one of the pin 
electrodes of each of the groups of matrices 32A to 32C 
of pin electrodes. Thus, the pin driving circuit 34A is con 
nected to and drives the pin electrode a of each of the 
pin electrode matrices 32A, 32B and 320, the pin driv 
ing circuit 34B is connected to and drives the pin electrode 
b of each of said matrices, and so on. Each of the pin 
driving circuits 34A to 34B is connected to each of the 
pin electrodes via a resistor RB. 
The pin electrodes are also connected to and driven by 

n column driving circuits 35. The column driving circuits 
35 comprise a column driving circuit 35A, a column driv 
ing circuit 35B and a column driving circuit 350. Each of 
the column driving circuits 35A to 350 is connected to 
and simultaneously drives each of the pin electrodes of a 
corresponding one of the pin electrode matrices 32A to 
32C. Thus, the column driving circuit 35A is connected 
to and drives the pin electrodes a, b, c, d and e of the pin 
electrode matrix 32A, and so on. Each of the column driv 
ing circuits 35A to 35C is connected to each of the pin 
electrodes of the corresponding pin electrode matrix via 
a resistor RA. 
‘Each of the column driving circuits 35A to 35C sup 

plies a signal of a polarity opposite that of the pin driving 
circuits 34A to 34E to the pin electrodes of a corre 
sponding one of the columns. Each of a plurality of 
clamping circuits is connected to a correspondng one of 
the pin electrodes and functions to ground the correspond 
ing pin electrode thereby clamping said pin electrode so 
that the potential difference between said pin electrode 
and the potential plate 33 becomes lower than the thresh 
old level beneath which there is no production of an 
electrostatic image. Each clamping circuit comprises a 
diode connected in reverse direction between a correspond 
ing one of the pin electrodes and a point at ground po 
tential. 

A clamping diode of a group of clamping diodes 36A 
is thus connected between the pin electrode a of the 
pin electrode matrix 32A and ground, a clamping diode 
of said group is connected between the pin electrode b 
of said matrix and ground, a clamping diode of said 
group is connected between the pin electrode 0 of said 
rnatrix and ground, and so on. In‘the same manner, each 
clamping diode of a group of clamping diodes 36B is 
connected between a corresponding one of the pin elec 
trodes of the pin electrode matrix 32B and ground. The 
clamping diodes of the third group of clamping diodes 
36C are connected to the pin electrodes of the pin elec 
trode matrix 320 in the samemanner. 
The voltage +VA applied by the pin driving circuits 

34 is illustrated in FIG. 9, wherein the abscissa represents 
time and the ordinate represents the voltage V. The volt 
age —VB applied by the column driving circuits 35 is 
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illustrated in FIG. 10, wherein the abscissa indicates 
time and the ordinate indicates the voltage V. 

In FIG. 8, an image may be electrostatically produced 
by only the pin electrode a of the pin electrode matrix 
32B, if only the pin driving circuit 34A drives said pin 
electrode and each of the column driving circuits 35, 
with the exception of the column driving circuit 35B, 
drives the pin electrodes. Under these conditions, the po 
tential of the pin electrode a of the pin electrode matrix 
32B is 

wherein RA is the resistance value of the resistors RA, 
RB is the resistance value of the resistors RB and VA 
is the voltage applied by the pin driving circuits 34. The 
voltage VA, applied by the pin driving circuits 34, must 
be determined so that it is higher than the critical or 
threshold voltage magnitude or level VL of the record 
medium 31,. 
With regard to the pin electrodes which do not produce 

an electrostatic image, under the foregoing circumstances, 
the pin electrodes b to e of each of the pin electrode 
matrices 32A to 32C are not driven by the signal from 
the pin driving circuit 34B, whereas said pin electrodes 
are driven by the signal from the column driving circuits 
35A and 35C. The potentials of the pin electrodes b to 
e are thus ‘ 

wherein —VB is the voltage applied by the column driv 
ing circuits 35. The potentials of the pin electrodes a to 
e are thus negative, but in actuality are clamped at about 
zero volts by the clamping diodes 36A, and so on. The 
potentials of the pin electrodes b to e are lower than the 
critical or threshold voltage level VL of the record 
medium, so that there is no production of an electro 
static image by said pin electrodes of the pin electrode 
matrices 32A and 320. 

If the pin electrodes a of the pin electrode groups or 
matrices 32A and 32C are driven by signals from the 
pin driving circuits 34A and signals from the column 
driving circuits 35A and 35C, the potentials applied to 
said pin electrodes are 

VA+VB 
_RA+RB(RA) 

If the voltages VA and VB are so determined that the 
voltage level may decrease below the critical or threshold 
voltage level VL of the medium record, there is no pro 
duction of an electrostatic image. Furthermore, with 
regard to the pin electrodes b to e of the group or matrix 
of pin electrodes 32B, neither the pin driving circuits nor 
the column driving circuits provide a driving voltage, 
so that the potentials of said pin electrodes are zero volts. 

If RA equals RB equals 10,000 ohms, VA equals —VB 
equals 1,000 volts, and VL equals 300 volts, the voltage 
of a pin electrode a of the pin electrode matrix or group 
32B, which provides an electrostatic image in the em 
bodiment of FIG. 8, may be expressed as 

VA 
RA+RB(RB) 

_ 1,000 v 

“10,000 ohms+l0,000 ohms(10’000 Ohms) 
_ 1,000 V 

_20,000 ohms 

_1,000 V 
_ 2 

Since 500 volts is greater in magnitude than the critical 
or threshold voltage level VL, which is 300 volts, an 
electrostatic image is produced. 

VA 

(10,000 ohms) 

=500 V 
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The voltages of the pin electrodes b to e of the pin elec 

trode matrices or groups 32A and 32C, which do not 
produce an electrostatic image, are . 

_ —1,000 V 

_10,000 ohms+ 10,000 ohms 

_ -1,000 V 

._.20,000 ohms 

The pin electrodes b to e are clamped at approximately 
zero volts by the clamping diodes 36A and 360. Since 
the potential of the pin electrodes b to e is thus less than 
the critical or threshold voltage level VL of 300 volts, 
there is no production of an electrostatic image. The volt 
ages of the pin electrodes a of the pin electrode matrices 
or groups 32Aand 32C, which do not produce an elec 
trostatic image, are 

JM \_ RAJFRB (RA,-1,000V 

_ 1,000 V+1,000 V 
10,000 ohms+l0,000 ohms 

(RA) 

(10,000 ohms) 

—500 V 

VA 

(10,000 ohms) 

2,000 v 

=‘1,000 V1000 V=1,000 V—1,000 V=0 volts 2 

Since this voltage is lower than in magnitude than the 
threshold level VL of 300 volts, there is no production of 
an electrostatic image. 

If only the pin electrode a of the pin electrode matrix 
or group 34B of FIG. 8 produces an electrostatic image, 
the aforedescribed result is obtained. An electrostatic 
image of excellent'quality is produced by preventing the 
pin driving circuit 34A from providing a driving signal 
and permitting each of the pin driving circuits 34B to 
34E to provide a driving signal, and permitting only the 
column driving circuit 34B to provide a driving signal 
and preventing the column driving circuits 35A and 35C 
from providing a driving signal. Under these circum 
stances, it is necessary to connect the clamping diodes in 
the direction opposite that shown in FIG. 8 and to pro 
duce a negative electrostatic charge image on the record 
medium, or reverse the polarities of the voltages VA and 
VB, shown in FIGS. 9 and 10, applied by the pin driving 
circuits .34 and the column driving circuits 3-5, respec— 
tively. 

, The electrostatic printing apparatus of the present in 
vention vmay be constructed with facility and rapidity, 
since'each pin electrode comprises a single pin. In ac 
cordance with the present invention, the number of driv 
ing circuits may be decreased, since the driving circuits 
utilized to produce the electrostatic pattern or character 
are constituted ‘by the number of groups of pin electrodes 
required for the production of the pattern of one column 
and by the number of groups of pin electrodes corre 
sponding to the number of columns for driving the pin 
electrodes of the columns in common. Furthermore, in 
accordance with the present invention, there is no need 
in the electrostatic printing apparatus for a plurality of 
counter electrodes..'[his permits the pin electrodes to be 
positioned in a line and thus enables the production of 
continuous patterns and graphs with efficiency and ef 
fectiveness, regardless of the positions of the columns. 

While the invention has been described by means of 
speci?c examples and in specific’ embodiments, We do 
not Wish to be limited thereto, for obvious modi?ca 
tions will occur to those skilled in the art without de 
parting from the spirit and scope of the invention. 
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We claim: , 

1. Electrostatic printing apparatus, comprising 
n groups of pin electrodes, each group of pin elec 

trodes comprising m pin electrodes for printing n 
columns in a 1ine,'each of said columns including m 
pin electrodes, Whereineach of m and n is a whole 
number; - 

a potential plate spaced from and in operative‘ prox 
imity with said pin electrodes; , 
record medium interposed between said pin elec 
trodes and said potential plate, said pin electrodes 
printing an electrostatic image on said record 

. medium, said pin electrodes and said potential plate 
having a threshold voltage level beneath which there 
can be no printing by said pin electrodes on said 
record medium; 

m pin driving circuits connected to said pin electrodes, 
each simultaneously driving- a corresponding one of 
the pin electrodes of each of said groups of pin 
electrodes; 
column driving circuits connected to said pin elec 
trodes, each supplying a signal of a polarity opposite 
that of said pin driving circuits to the pin electrodes 
of a corresponding one of said columns; 
plurality of clamping circuits each connected to a 
corresponding one of said pin electrodes for clamp 
ing said pin electrodes so that the potential dif 
ference between said pin electrodes and said poten 
tial plate becomes lower than said threshold level, 
whereby said pineIectrodes are selectively driven 
-by signals supported from only one of said pin driv 
ing circuits and said column driving circuits to print 
an electrostatic image on said record medium, said 
signals having a polarity which is not clamped by 
said clamping circuits. > 

' 2. Electrostatic printing apparatus as claimed in claim 
1, wherein each Qfthe pin electrodes driven by said pin 
driving circuits corresponds to the others in its position 
in its column. 

3. Electrostatic printing apparatus as claimed in claim 

a 

, 1, wherein each of said pin driving circuits is connected 

50 

to each of the corresponding pin electrodes via a re 
sistor. . . v 

-4. Electrostatic printing apparatus as claimed in claim 
‘1, wherein each of said column driving circuits‘ is con 
nected to each of the corresponding pin electrodes via a 
resistor.v 

5. Electrostatic printing apparatus as claimed in‘ claim 
1, wherein each of said clamping circuits comprises a 
diode. 

6. Electrostatic printing apparatus as claimed in claim 
1, wherein each of said pin driving circuits is connected 
to each of the correspopding pin electrodes via, a resistor 
and each of said column driving circuits is connected to 
each of the corresponding pin electrodes via a, resistor. 

7. vElectrostatic printing apparatus as claimed in claim 
1, wherein each of the pin electrodes driven by said pin 
driving circuits corresponds to‘ the others in its position 

., in its column; each of said pin driving circuits is con 
60 

65 

75 

nected to each of the corresponding pin electrodes via a 
resistor, each of said column driving circuits is connected 
to each of the corresponding pin electrodes via a resistor, 
and each of said clamping circuits comprises a diode. 
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