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1

METHOD AND APPARATUS FOR
ELECTROGRAPHIC DRAWING

The invention relates to a method and apparatus for
recording or reproducing visual information on electro-
sensitive sheet material, particularly on metallized pa-
per. In particular, the invention concerns the use of
writing electrodes arranged next to each other in an
array in which each of the electrodes is insulated from
the other and is controlled by an individual controllable
semiconductor device. o

Methods and apparatus of this type are known in
which one or more groups of writing electrodes are
constructed in the form of a so called electrode comb.
In these arrangements, a separate signal source is used
for each writing electrode and all of the signal sources
simultaneously control the individual writing elec-
trodes. The simultaneous activation of the writing elec-
trodes gives rise to the disadvantage of circuit bridging
between electrodes. '

It is an object of this invention to provide a method
and apparatus for activating a multiplicity of juxta-
posed writing electrodes to produce or reproduce
graphic material, which avoids the disadvantage of
bridging between electrodes.

SUBJECT MATTER OF THE PRESENT
: INVENTION

Briefly, the electrodes are activated and controlled
sequentially and the individual periods for which a sin-
gle electrode is in circuit is kept shorter than the time
in which a limiting effect in the writing is reached as the
result of local burnout. Electrographic writing on met-
allized sheet material produces a small arc that causes
metal particles to coalesce. By thus destroying the con-
tinuity of the metal film locally, the maximum electro-
graphic effect is reached when the arc burns out. It is
desirable to conduct the operation without any of the
electrodes being activated long enough to reach burn-
out, even on a maximum signal. The electrodes are
preferably arranged in a line which sweeps across the
paper and they are preferably energized in a progres-
sive sequence in with each is connected for energiza-
tion after the preceding one in line. Any arbitrary se-
quence can be used, however, especially for encoded
transmission cases. The electrodes may, if desired, be
arranged for closer packing in a staggered array, for in-
stance, rather than all in one line.

To produce the sequential operation of the writing
electrodes, a time-division demultiplexer is used to dis-
tribute time subdivisions of the signal to the respective
electrodes. The number of outputs of the demultiplexer
must then be equal to the number of writing electrodes
of the electrode group.

The invention is particularly useful for reproduction
of line drawings and incidental lettering and printing,
and other two-valued (black and white, for example)
graphic information. The information to be displayed
on the electrosensitive sheet material is first supplied to
one input of a two input NAND gate, the other input
of which is constituted by the clock pulses supplied by
a timing circuit. The result is a series of pulses of length
determined by the clock pulses (i.e., by their period,
duty cycle and polarity) and their presence or absence
in any clock pulse period is dependent on the state of
the input information in that period. The demultiplexer
is advanced by means of a binary counter which oper-
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ates in response to the same clock pulses that are ap-
plied to the aforesaid NAND gate. The input to the de-
multiplexer is thus switched in turn to each of the out-
puts. Successive signal pulses proceed from each of
these outputs in turn to the respective control elec-
trodes of semiconductor devices, each of which electri-
cally drives one of the writing electrodes. The maxi-
mum pulse length is less than the clock pulse period, so
that each electrode is activated for just one pulse and
one signal pulse reaches only a single electrode.

In a further developed form of the invention, it is
found desirable to provide a monostable flip-flop
(““monoflop”) circuit having a manually adjustable pe-
riod to determine the pulse length and to interpose this
circuit between the output of the NAND gate and the
signal input of the demultiplexer. In this case, the
pulses furnished by the NAND gate to the monostable
flip-flop may be either short or long, however the clock
pulse gating may produce them, since the monoflop
can operate either as a pulse stretcher or a pulse short-
ener. The modification of the writing time made possi-
ble by the adjustment of the period of the monoflop cir-
cuit provides control over the point size and hence the
degree of blackness of the graphic display, so that writ-
ing at various values of gray is possible.

In another illustrative embodiment of the invention
the writing electrodes are grouped in a plurality of adja-
cent groups or sub-arrays, each of which comprises the
same number of writing electrodes. Such an apparatus
is also drven so that all of the writing electrodes are
driven in sequence and that the period for which a sin-
gle electrode is activated each time is less than the pe-
riod in which the writing process would corie to an end
by burnout. In this embodiment of the invention, each
sub array of electrodes and their respective driving
semiconductors is provided with one of a number of
identical demultiplexers, all of which are advanced by
a common binary counter. A number of additional flip-
flops form a 3 bit binary counter provided for enabling
each of the demultiplexers in turn for a complete de-
multiplexing cycle, so that the signal inputs of all the
demultiplexers may be continuously fed in parallel with
the same input signal. An extra set of NAND, is inter-
posed between the pulse length determining (mono-
flop) circuit and each of the demultiplexers, completes
the counting function of the flip-flops, in association
with additional inputs on each of the demultiplexers in-
terconnected in the counting circuit to provide the nec-
essary sequencing of the demultiplexers. The several
demultiplexer units, the 3 bit flip-flop counter, and the
4 bit binary counter used to advance all the demulti-
plexer units may be regarded as a two-stage demulti-
plexing means.

An additional pulse forming circuit is used to provide
a suitable reset pulse after all of the demultiplexer units

have each gone through one demultiplexing cycle.

65

The invention will be described further by way of ex-
ample with reference to the accompanying drawings,
wherein:

FIG. 1 is a diagram of a circuit according to the in-
vention in which an array of 16 adjacent electrodes is
operated through a demultiplexer with 16 outputs;

FIG. 2 is a diagram of a circuit in accordance with the
invention in which five groups of 16 electrodes are op-
erated through five demultiplexers, and

FIG. 3 is a graph showing pulses present in the cir-
cuits of FIGS. 1 and 2. ‘
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In FIG. 1 the electrosensitive paper used as the me-
dium for graphical signal display is designated with the
reference numeral 20. For writing information on the
electrosensitive paper 20, there is provided a group 21
of 16 writing electrodes Sy, 81, Sz . . . Sy5 which are ar-
ranged next to each other and electrically insulated
from each other. These writing electrodes are respec-
tively driven by writing transistors Ty, Ty, To . . . Ty5.
The collectors of the writing transistors are connected
to the respective writing electrodes and their emitters
are grounded, to- the apparatus chassis, for example.
The electrosensitive paper 20 is connected to the writ-
ing voltage of —35 volts over a resistor 26.

A demuitiplexer 31 of the time-division type serves
the electrode group 21. This demultiplexer is provided
with 16 information outputs designated 9, 1, 2. .. 15
and has four binary switching inputs A, B;, C,, D, serv-
ing as tming information inputs and two enable inputs
Gy, and G;,;. The demultiplexer 31 can accordingly be
a commercial type of TTL-demultiplexer built in accor-
dance with integrated circuit techniques, such as the
type SN 74154 made by Texas Instruments.

The NAND gates may likewise be provided in inte-
grated circuit form with several on one substrate (e.g.,
SN 7400 made by Texas Instruments). The binary
counter 506 used to step the demultiplexer 31 may like-
wise by a type SN 7493 Texas Instruments circuit unit.
The monoflop 41 may be an SN 74121 device of the
same series.

The SN 74154 units used as demultiplexers are TTL
logic devices in which the selected output is at “LOW”
logic voltage level while all the others are at “HIGH”
logic level provided that both of the enable (or
“strobe’”) inputs G, and G, are likewise at “LOW”
logic levl (otherwise the selected output is at “HIGH”
logic level, the same as the unselected outputs, which
corresponds to no electrographic writing in the present
apparatus). The “LOW?” logic level could, for example,
be 0.8 volts or less, and the “HIGH” logic level 2 or
more volts, in a low impedance circuit.

The writing electrodes Sy, S1, S . . . S5 through indi-
vidual transistors Ty, Ty, T . . . Ty5 which, since of black
and one of white are involved, may in this case be of a
“switching” type. The information outputs 0, 1, 2, ...
15 of the demultiplexer 31 are connected over protec-
tive resistors Ry, Ry, Ry, . . . Ry respectively to the bases
of the writing transistors Ty, Ty, Ty . . . Ty

A NAND gate N, with two inputs E, y and E, 4 is pro-
vided, to the first input of which the signal to be dis-
played graphically is first supplied. The output P, of the
NAND gate N, is connected to the input 41 of a mono-
stable flip-flop circuit 40, the output pulse of which has
a variable period the length of which is adjustable by a
potentiometer which is not shown in the drawing. The
output 42 of the monostable flip-flop (“‘monoflop”) 4¢
is connected to the first “enable’ input G, of the de-
multiplexer 31, The second input E,, of the NAND

gate Ny is connected to the pulse input 51 of a 4 bit bi-.

nary counter 50, of which the information outputs A,,
By, Cp, Dy are connected to the information inputs A,
B,, C,, Dy of the demultiplexer 31 to advance ‘the
switching circuits of the latter. The second “‘enable”
" input Gy, of the demultiplexer 31 is grounded and thus
is held in “LOW?" condition. Finally a second monosta-
ble flip-flop circuit 68 is provided of which the nonin-
verting output 61 is connected to the reset input 52 of
the 4 bit binary counter 50. The reset control input of
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monoflop 60 may be derived from the counter 50, from
the demultiplexer 31 or from an external timer.

The manner of operation of the circuit of FIG. 1 is as
follows: :

The information (VIDEO) to be graphically dis-
played on the electrosensitive paper is applied as a sig-
nal to the first input E;  of NAND gate N, (FIG. 3, sec-
ond line). At the second input Eg, of NAND gate N,
a clock pulse ¢p externally supplied to the circuit ap-
pears which also advances the 4 bit binary counter 50.
The pulses appearing at the output P, of NAND gate N,
are shortened in duration in monoflop circuit 40 to a
value 14 corresponding to the switching time of each of
the writing electrodes Sy, Sy, Sy, . . . Sy5, this value being
adjustable by a potentiometer not shown in the draw-
ing. This period ty of the pulses appearing at the output
of monoflop 40 is so adjusted that it is shorter than the
time in which the electrographic effect would come to
an end by burnout.

If short pulses rather than long pulses are put out by
the NAND gate N,, which as previously discussed de-
pends upon the polarity and duty cycle of the clock
pulses and the polarity in which the output pulses are
effective, then the monoflop 40 can operate as a pulse’
stretcher instead of as a pulse shortener, with the result
in any event being the same. Furthermore, if the signals
to be represented graphically are not two-valued, but
are of various levels that are to be reproduced with gra-
dation in the electrographic process, then the NAND
gate N, is not an ordinary digital gate but it is in effect
a switched amplifier and the monoflop 40 switches on
an amplifier or other device (not shown) during the
length of its output pulse so that the output of the com-
bined arrangement will have an amplitude correspond-
ing to the signal at the input of the system and a pulse
length determined by the setting of the monoflop 40. It
is also possible to have the amplitude of the input signal
very the duration of the pulse produced by monoflop
40, by means not shown, instead of the provision of the
manual pulse length adjustment.

The pulses taken from the output of monoflop 46 are
supplied to the signal input G,,; of demultiplexer 31,
whereas the second signal input G, is held in the
“LOW?" condition. The clock pulse ¢p, as already men-
tioned, advances the 4 bit binary counter 5@, which is
to say that it causes the outputs Ay, By, Cy, Dy of the
counter 80 to go through all 16 possible sets of binary
conditions in logical sequence. These output count
pulses of the 4 bit binary counter 50 are provided to the
information inputs A,, By, C;, D, of the demultiplexer
31, causing the switching circuits of the latter to be ad-
vanced as previously mentioned. In this way the infor-
mation outputs §, 1, 2, ... 15 of demultiplexer 31 are
caused to produce one after the other in sequence as
timed by the pulses present at the first input G, are
switched to the “LOW?" condition for the period pg of
a single pulse. A writing pulse consequently appears
only at the particular information outputs which, at
that moment, receive a VIDEO signal with the neces-
sary information to produce a pulse. The writing pulses
transmitted from the information outputs 0, 1, 2,... 1§
of demultiplexer 31 are led to the base electrodes of
writing transistors Ty, T, Tz . . . Tys, respectively over
resistors Ry, Ry, Ry, . - . Rys. After all of the writing elec-
trodes have been connected in turn to the demulti-
plexer, the 4 bit binary counter 50 is reset to its original
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condition by a reset pulse, the duration of which is de-
termined by monoflop 60.

FIG. 2 shows a second embodiment of the invention.
For the graphic display of information on electrosensi-
tive paper, there are here provided five adjacent elec-
trode groups 21, 22, 23, 24, 28, each of which contains
16 writing electrodes arranged next to each other and

“insulated from each other. The writing electrodes of
the first group 21 are designated Sy, S5, Sp.00 - . . S
those of the second group 22 are designated Sz Sia

Sz, - - - S15.2 and so on. The writing electrodes S S1s
S2,is « . - S5,; of each group are controlled over writing
transistors Ty, Ty, Tosi, . . . Tys; where the subscript

may take the value 1, 2, 3, 4 and 5 according to
whether it refers to the writing electrode or to the writ-
ing transistor in the first group 21, the second group 22,
the third group 23, etc. The collectors of the writing
transistors are connected to the writing electrodes,
while their emitters are grounded. The electrosensitive
paper 20 is connected to the writing voltage of —35
volts over a resistor 26. Each of the five electrode
groups 21, 22, 23, 24, 25 is provided with one of the
five identical demultiplexers 31, 32, 33, 34, 35. Each
demultiplexer is provided with two signal inputs G,
G,, and with. four binary information inputs A;, B;, Cy,
D;, where the subscript i may take the values 1, 2, 3, 4,
5 according to whethr the demultiplexer is associated
with the first electrode group 21, the second electrode
group 22, and so on. Each of the demultiplexers also
has 16 information outputs, in each case designated 0,
1,2 ... 18, These information outputs are connected
to the base of the respective writing transistors To.i» Ty
Tai ... Tys,; over the resistors Ry, RiimwRyi. . R
respectively.

The NAND gate N, is provided with two inputs E, ,
and E, . The output P, of the NAND gate N is con-
nected to the input 41 of a monoflop 40 of which the
output pulses have a variable pulse duration rg, which
may be varied by adjustment of a potentiometer not
shown in the drawing. The second input E; g of NAND
gate N, is connected to a clock pulse source (not
shown) and to the pulse input 51 of a 4 bit binary
counter 50, the information of which are designated
Ay, By, Cy and Dy. These information outputs are con-
nected to the information inputs A, B, C;, D; of all the
demultiplexers 31, 32, 33, 34, 35, in which arrange-
ment the output A, is connected with all the inputs A;
(i=1t0 5), the output B, is connected with all the in-
puts D; (i=1 to 5), the output C, is connected with all
the inputs C; (/=1 to 5) and the output D, is connected
with all the inputs D; (i =.1 to 5).

Five NAND gates Ny, Ny, Ny, N, and Ny, each with
three inputs E,;, Ey,, Ey,. are provided in connection
with each of the five demultiplexers 31, 32, 33, 34, 35.
The outputs of these NAND gates are designated P,
where i =1 to 5. The first enable input G, of the first
demultiplexer 31 is connected to the output P, of
NAND gate Ny, the first enable input G, , of the second
demultiplexer 32 is connected to the output P, of
NAND gate N,, and so on. Each of the first inputs E,,;
of the five NAND gates Ny, Ny, Ny, Ny, N5 is connected
to the output 42 of monoflop 40.

In this circuit three flip-flops Fy, F, and F; are pro-
vided. The input 70 of first flip-flop F, is connected to
the output D, of 4 bit binary counter 5. The input 80
of second flip-flop F; is connected to the noninverting
output Q, of first flip-flop F;. The input 90 of third flip-
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flop F; is connected to the noninverting output Q, of
second flip-flop F.. The inverting output Q; of third
flip-flop F3 is connected to the second enable input Gy
of fifth demultiplexer 35. The noninverting output Q,
of third flip-flop F; is connected to the second enable
inputs Gs.;, G5, Gy 3 and G, 4 of the remaining four de-
multiplexers 31, 32, 33, 34. The second input E,, of
NAND gate N, is connected to the inverting output Q,
of first flip-flop F,. The third input E;, of NAND gate
N, is connected to the inverting output Q, of second
flip-flop F,. The second input E;, of NAND gate N, is
connected to the noninverting output Q, of first flip-
flop F,. The third input E,, of NAND gate N, is con-
nected to the inverting output Q, of second flip-flop F,.
The second input E, 3 of NAND gate N; is connected
to the inverting output Q, of first flip-flop F,. The third
input E3 3 of NAND gate N, is connected to the nonin-
verting output Q, of second flip-flop F,. The second
input E; s of NAND gate N, is connected to the nonin-
verting output Q, of first flip-flop F,. The third input
Ej,; of NAND gate N, is connected to the noninverting
output Q, of second flip-flop F. The second input E, ;
of NAND gate N; is connected to the noninverting out-
put Qs of third flip-flop F;. The third input Eys of
NAND gate N; is held in “HIGH” condition by connec-
tion to the supply voltage Ul.. _

A second monoflop 60 is also provided. The nonin-
verting output 61 of monoflop 60 is connected to the
reset input 52 of the 4 bit binary counter 50. The in-
verting output 62 of monoflop 60 is connected to the
reset inputs 71, 81, 91 of the three flip-flops F;, F, and
F;;.

The reset control connection of monoflop 60 may be
derived from multiplexer 35, from flip-flop F; or from
an external timer or synchronizer (not shown).

The manner of operation of the circuit of FIG. 2 is as
follows:

The information (VIDEOQ) to be graphically dis-
played on electrosensitive paper is applied to the first
input E; 4 of NAND gate N,. Such a VIDEO signal is
shown in the second line of FIG. 3 by way of example.
At the second input E, , of NAND gate N, there is ap-
plied a clock pulse ¢, which is also applied to the input
of 4 bit binary counter 50 to advance that counter. The
pulses appearing at the output P, of NAND gate N, has
their duration shortened in monoflop 40 to a value
which corresponds to the switching interval r of each
of the individual electrodes Sy, S;, S, . . . S, this value
being adjustable by means of a potentiometer not
shown in the drawing. This duration ¢ of the pulses
formed at the output 42 of monoflop 40 is so adjusted
that it is shorter than the time that would end the writ-
ing process by burnout. These pulses taken from the
output 42 of monoflop 40 arc applied to the first inputs
E,.i of the NAND gates N;, of which the outputs P, are
connected to the first signal inputs G, ; of the demulti-
plexers.

The clock pulse cp, as already mentioned, advances
at the same time the 4 bit binary counter 50, so that at
its information outputs A,, By, C,, D, all 16 possible
output combinations are provided in logical sequence.
These output pulses of the 4 bit binary counter 50 are
supplied to the several parallel connected information
inputs A;, B;, C; and D; of the demultiplexers 31, 32, 33,
34, 35. If both of the signal inputs G,; and Gy, of the
demultiplexers were simultancously in the “LOW”
condition, then the information outputs 0, 1,2 ... 15
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of the demultiplexers 31, 32, 33, 34 and 35 would each
in sequence and in the red above the writing impulses
be connected to the “LOW” condition for the duration
ts of a single pulse. The 0 outputs of all demultiplexers
would simultaneously be switched to “LOW,” and then
all the 1 outputs, then all the 2 outputs and so on until
what the sixteenth, all the 15 outputs would be con-
nected to “LOW” and then it would begin again with
_ all the 0 outputs.

By means of the flip-flops Fy, F; and F;, however, the
second signal inputs Gy of the dcmultiplexers are so
switched that only one demultiplexcr is free to accept
.- signals at any time. The signals appearing at the output
42 of monoflop 40 are combined with the output sig-
nals of the flip-flops F,, F; and F; and then provided to
the first signal input G, of the demultiplexers. Conse-
quently, only the output of one demultiplexer writes
the demultiplexer being selected sequentially by the
counter composed of flip-flops F;, F,, F3 and associated
circuits, the selection being made in accordance with
the distribution plan for the VIDEO signal. The writing
‘pulses arising at the information outputs 9, 1,2... 15
of the demultiplexers 31, 32, 33, 34, 35 are furnished
over the protective resistances Re.is Ry Ry« o Rysy
to the base electrodes of the respective wrmng transm-
tors Ty i T1 is Tous- .. Tys.i, which each in turn switch
the writing voltage through to the electrode for the du-
ration f of the pulse. After all of the writing electrodes
So.> S1.is Sa.is -+ Sys, Of all groups 21, 22, 23, 24 and
25 have been run through in sequence, in the illustrated
case, therefore, after 80 clock pulses, all of the count-
ers. 80, Fy, F,, F; are reset to the initial condition by a
reset pulse which has its duration defined by the opera-
- tion of monoflop 60.

The invention has been described in connection with
VIDEO signals of a binary or two-valued kind, because
in the illustrated case of metallized paper writing mate-
rial the darkness of writing is-difficult to control linea-
rally with reference to pulse voltage, so that degrees of
blackness are adjusted by the monoflop pulse duration
. rather than otherwise. Consequently, the driving tran-
sistors Ty, Ty, Ty ... . Tys may be switching type transis-
tors, since their function is to switch the writing voltage
to the electrode or not according to whether a VIDEQ
signal is present or not during the period that the par-
ticular transistor is connectéd through to the monoflop
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pulse generator 40 through the demultiplexer. If there

is no VIDEO signal present at the time of the corre-

sponding clock pulse, the monopulse flip-flop 40 will -

not be activated and the particular electrode connected
through the demultiplexer at that particular time will
not write at its turn in that particular sequence.
A particularly convenient way of providing the elec-
trodes is to assemble a multiplicity of electrodes in an
“electrode comb organization together with the corre-
sponding driving transistors, protective resistors and
the muitiplexers and such an electrode comb can con-
sist of individual segments if more than one demulti-
plexer is used, with one segment for the equipment as-
sociated with each demultiplexer. The writing elec-
trodes are preferably made of tungsten wire and they
may very conveniently be provided by plating the end
of the tungsten wire, which used to be connected to the
transistor by electroplating with copper, gold, silver, tin
or a combination of those metals and then soldering the
plated end of the tungsten wire directly to the collector
connection of the driving transistor with soft solder.
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Although the invention has been disclosed with refer-
ence to specific embodiments, it will be understood
that variations and modifications may be made within
the inventive concept without departing from the spirit
of the invention.

We claim:

1. The method of v1sually recording electrical infor-
mation by means of a multiplicity of writing electrodes,
arranged in a substantially linear array and electrically
insulated from each other, on electrosensitive sheet
material, which method comprises the steps of:

preparing information to be recorded in sequential

form;

gating said information at intervals to produce a se-

quence of pulses having a predetermined duration
less than the shortest time required to produce
local burnout on said sheet material therefrom, and

connecting individual electrodes of said array in suc-
cession, for time intervals longer than the duration
of said pulses to a circuit supplymg said sequence
of pulses,

thereby energizing those electrodes so connected

when one of said pulses is present and then only for
the duration of said respective pulses.

2. The method of visually recording information by
means of a multiplicity of writing electrodes, arranged
next to each other and electrically insulated from each
other, on electrosensitive sheet material the electro-
graphic effect on which is limited by a localized burn-
out characteristic, which method comprises the steps
of:

modifying information to be recorded into the form -

of information pulses of a duration less than the pe-
riod in which the activation of one of said .elec-
trodes would come to a stop by local burnout;

connecting said- electrodes in time sequence to a

source of information so modified at switching in-
tervals greater than the duration of said informa-
tion pulses,

thereby. energizing those electrodes so connected

when one of said pulses is present and then for the
duration of said respective pulses.

3. The method of visually recording electrical infor-
mation by means of a multiplicity of writing electrodes,
arranged in a substantially linear array and electrically
insulated from each other, on electrosensitive sheet
material, which method comprises the steps of:

generating a sequence of clock pulses (¢,);

counting said pulses and driving with count indicat-
ing signals (A, B,-C, D) thereby produced the dis-
tributive switching of"a time-division demultiplexer
(31);
applying said clock pulses and also electrical infor-
mation to be recorded to gate means (N,) to pro-
duce gated pulses of said electrical information;
“applying said gated pulses, or pulses derived there-
from, to the signal input of said multiplexer;
applying the distributed outputs of said demultiplexer
respectively to the control electrodes of controlled
semiconductor devices (Ty, Ty, Ty ... ), and
controlling the energization of said writing electrodes
(So, 81, Sz . . . ) respectively by means of said con-
trolled semiconductor devices in such a manner as
to energize said electrodes sequentially, and.each
only when one of said gated pulses is present and
then only for the duratlon of such gated pulse.
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4. A method as defined in claim 3 in which the modi-
fying of the electrical information to be recorded com-
prises the steps of:

applying said clock pulses and electrical information

to be recorded to said gate means (N,) to produce
gated pulses of said information;

deriving, from said gated pulses, pulses of a different

time length less than said burnout period, and
applying said derived pulses to the signal input of said
multiplexer. ‘

5. Apparatus for displaying information on electro-
sensitive sheet material, the electrographic effect on
which is limited by a localized burnout characteristic
comprising:

an array of a multiplicity of adjacent writing elec-

trodes electrically insulated from each other;

a clock pulse generator;

gate means (No) for producing gated pulses timed by

said clock pulses from a signal representative of in-
formation to be displayed;
demultiplexing means (31) having a successive se-
quencing interval, determined by said clock pulse

" generation, at least as long as the time required to
produce local burnout on said sheet material and
including a binary counter (15) responsive to said
clock pulses for distributing said pulses produced
in response to operation of said gate means in se-
quence to the individual writing electrodes of said
array, said gate means accordingly being the same
for all pulses, and

circuit means incorporated in said gate means for as-

suring that the duration of pulses supplied to said
demultiplexing means in response to operation of
said gate means is less than the time required to
produce local burnout on said sheet material.

6. Apparatus as defined in claim 5 in which said cir-
cuit means incorporated in said gate means is a mono-
stable pulse forming means (40) of adjustable pulse
length interposed between said gate means and said
multiplexer.

7. Apparatus as defined in claim 5 in which a multi-
plicity of controlled semiconductor devices (To, T, T,
... Ty5) are interposed between the outputs of said de-
multiplexing means (31) and the respective writing
electrodes (S, S1, S, . . . S5) of said array to control the
energization of said writing electrodes.

8. Apparatus for displaying information on electro-
sensitive sheet material, the electrographic effect on
which is limited by a localized burnout characteristic,
comprising:

an array of a multiplicity of adjacent writing elec-

trodes electrically insulated from each other, said
electrodes of said array being disposed in a plural-
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ity of sub arrays (21, 22, 23, 24, 25), each compris-

ing the same number of writing electrodes (Sq, i, S,

i, Sg, i... SlSa i);

a clock pulse generator;

monostable gate means (Ny) for producing, from a
signal representative of information to be dis-
played, gated pulses timed by said clock pulse gen-
erator and having a duration less than the time re-
quired to produce local burnout on said sheet ma-
terial;

plurality of functionally identical demultiplexers
(31, 32, 33, 34, 35) timed by said clock pulse gen-
eration and respectively arranged to distribute said
gated pulses in turn to each sub array (21, 22, 23,
24, 25) of said writing electrodes, each of said de-
multiplexers hiving two signal inputs and having in-
dividual gate means connected between a first sig-
nal input of said demultiplexer and the output of
said monostable gate means, said individual gate
means having a first input to which the output of
said monostable circuit is connected and two addi-
tional inputs; :
resetting circuit; and

plurality of flip-flop circuits are interconnected
with each other, with the second and third inputs
of said individual gate means and with the second
inputs of said demultiplexers and also with said re-
setting circuit, so that each of said demultiplexers
will be activated for a complete cycle of operation
in sequence while the others of said demultiplexers
are furnishing no output, whereby each one of said
writing electrodes will be activated in turn.

9. Apparatus as defined in claim 8 in which one or
more of said sub arrays of writing electrodes are
mounted on an electrode comb consisting of individual
segments which contain writing electrodes, driving
semiconductor devices therefor, and demultiplexers.

10. Apparatus as defined in claim 9 in which the writ-
ing electrodes are made up of tungsten wires.

11. A method of making an apparatus for electro-
graphically displaying formation in which the ends of
the tungsten wires forming the writing electrodes of
said apparatus which are to be connected to the respec-
tive driving semiconductor devices of said apparatus
are electroplated with a metallic material selected from
the group consisting of the metals copper, gold, silver,
tin, and combinations of said metals as simultaneously
electroplated, and are then affixed with the thus elec-
troplated end soldered with soft solder to the collector
connection of the corresponding driving semiconduc-
tor device.
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