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[5 7 ] ABSTRACT 

A method of making a display device having steps of 
forming a ?rst electrode array including a plurality of 
electrodes, forming an insulating layer on the first 
electrode array, forming a second electrode array in 
cluding a plurality of electrodes so as to cross the first 
electrode array, and forming'apertures corresponding 
to cross-points of the plurality of electrodes of the first 
and second electrode arrays to be ?lled with an ioniz 
able gas therein. A display device‘ having selecting 
electrode plates in addition to the ?rst and second 
electrode arrays and apertures formed therethrough. 

3 Claims, 31 Drawing Figures 
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DISPLAY DEVICE AND METHOD OF MAKING 
THE SAME 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
This invention relates to a method of making a dis 

play device, and particularly to a display device which 
will easily and positively display complicated letters, 
?gures, patterns and so on. ' ' 

2. Description of the Prior Art 
Visual display devices are known in which a plurality 

of gas-filled, cold-cathode discharge tubes are arranged 
in the rows and columns of a rectangular corrdinate 
matrix with one transparent electrode of each tube in 
a row connected to an associated row conductor and 
the other transparent electrode of each tube in a col 
umn connected to a block. One set of conductors is 
formed on the surface ‘of a further block which is subse 
quently sealed to the block containing cavities. Each of 
such conductors is usually a transparent evaporated 
layer of a suitable material. The other set of conductors 
is not produced in the same manner since it is necessary 
to provide a series resistance for each discharge tube, 
and this is done externally. ' 
The separate resistance necessary for each discharge 

tube also has a resistor to an associated column con 
ductor. A selected one of the tubes may be struck or 
extinguished by the variation of potentials applied to 
the row conductor and column conductor which 
uniquely define the selected tube. _ 
Dlsplay devices of this type using discrete discharge 

tubes are necessarily bulky, and attempts have been 
made to reducethe size of the array of such discharge 
devices. To this end, arrays of discharge tubes have 
been produced in which each discharge tube is formed 
with a cavity in glass or ceramic for limiting effect on 
the size of the array, since each resistor has to be con 
nected separately. Hence, large arrays having rows and 
columns, each containing a number of discharge tubes, 
present considerable problems. Further, such a display 
device, becomes high in cost because it employs a 
transparent electrode. _ 

Another. display device is also known in which ordi 
nary conductive metal is arranged in row and column 
through an insulating material. In this type of display 
device, a plurality of bores are previously formed 
through the insulating material at the positions where 
the row and column electrodes intersect each other. 
Row electrodes, each of which has formed there 
through openings at the positions corresponding to 
those of the bores of the insulting layer, are attached to 
one surface of the insulating layer for the bores and 
openings to be aligned with each other, and column 
electrodes, each of which has also formed therethrough 
openings at positions corresponding to those of the in 
sulating layer, are attached to the other surface of the 
insulating layer for both openings and bores to be 
aligned. The insulating layer with the row and column 
electrodes is inserted into an envelope together with 
ionizable gas and then the envelope is sealed up. 
With such a display device, it is rather complicated 

work to assemble the insulting layer and row and col~ 
umn electrodes with their bores and opening being in 
coincidence with one another and if all the bores and 
openings do not coincide correctly with one another, 
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2 
there occurs the fear that mis-indication is performed, 
or letters or ?gures are unclearly displayed. 

SUMMARY OF THE INVENTION‘ 
This invention relates to a novel display device and 

to a novel method of making it, which display device 
includes row and column electrodes or electrodearrays 
mounted on an insulating layer on both its surfaces, and 
bores are formed through the insulating layer corre 
sponding to the intersecting points of the row and col 
umn electrodes and openings are also formed in one of 
the row and column electrodes at the positions corre 
sponding to their intersecting points, the bores and 
opening serving for discharge. 

It is an object of this invention to propose a method 
of making a display device easily which displays letters, 
figures, patterns or the like. . 

It is another object of this invention to propose a 
method of making a display device which displays 
clearly letters, ?gures, patterns and the like. 

It is a further object of this invention to propose a 
method of making a display device which displays let 
ters, ?gures, patterns and the like in small size clearly. 

It is a still further object of this invention to provide 
a display device which is compact and free from indica 
tion error. 

It is yet another object of this invention to provide a 
display device which displays letters, ?gures, patterns 
and the like without crosstalks therebetween. 
The other objects, features and advantages of this in 

vention will be apparent from the description taken» in 
conjunction with the accomapnying drawing. 

BRIEF DESCRIPTION OF THE DRAWING _ 
FIG. 1 is a plan view schematically illustrating one 

example of the display device according to this inven 
tion; 
FIG. 2 is a plan view illustrating a base plate of the 

display device illustrated in FIG. 1 and with a plurality 
of ?rst electrodes and a plurality of connecting leads 
formed on the base plate; 
FIG. 3 is a plan view of the base plate shown in FIG. 

2 with an insulating layer formed over the plurality of 
electrodes and connecting leads; 
FIG. 4 is a plan view of the base plate shown in FIG. 

3 with a plurality of second electrodes formed over the 
insulating layer; 
FIG. 5 is a plan view of the base plate shown in FIG. 

4 with an insulating layer formed over the second elec 
trodes; 
FIG. 6 is a plan view of the base plate shown in FIG. 

5 with a plurality of third electrodes formed over the 
insulating layer; 
FIG. 7 is a plan view of the base plate shown in FIG. 

6 with a plurality of apertures formed through the elec 
trodes and insulating layers; 
FIG. 8 is an enlarged sectional view taken along the 

line 8-8 in FIG. 7; 
FIG. 9 is a sectional view taken along the line 9—9 

in FIG. 1; 
FIG. 10 is a schematic circuit diagram of the display 

device shown in FIG. 1; 
FIGS. 1 1A to 11L, inclusive, are wave form diagrams 

showing voltages applied to the respective electrodes 
shown in FIG. 10; 
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FIG. 12 is a graph showing the relationship between 
voltage applied to the third electrode and voltage to ini 
tiate electric discharge; 
FIG. 13 is a plan view of a base plate with a plurality 

of ?rstelectrodes of a second example of the display 
device according to this invention; 

FIG.‘ 14 is a plan view of the base plate shown in FIG. 
13 with an insulating layer, a plurality of second elec 
trodes and a plurality of apertures formed through the 
second electrodes and the insulating layer, respec 
tively; 
FIG. 15 is an enlarged sectional view of a part of the 

base plate in FIG. 14; 
FIG. 16 is a cross-sectional view showing a part of 

electrode of a third example of the display device ac 
cording to this invention; 
FIG. 17 is a cross-sectional view of the electrode 

shown in FIG. 16 with a cover plate; 
FIG.‘ 18 is an enlarged plan view of one part of the 

electrode shown in FIG. 17; 
FIG. 19 is a cross-sectional view showing partially 

electrodes of another example of this invention; and 
FIG. 20 is a cross-sectional view of the part shown in 

FIG. 19 which is worked out. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

In FIGS. 1 and 9 there is illustrated generally one ex 
ample of a gaseous glow type display device 1 produced 
according to this invention. The display device 1 com 
prises a base plate 2 made of an insulating material 
such, for'example, as glass. ‘A plurality of indicator 
units, in this case three units, 11,12 and 13 of the same 
pattern are formed by printing techniques on the base 
plate 2 in alignment with one another. A transparent 
cover plate 3, as made of, for example, glass, is'at 
tached at its periphery in-an airtight manner to the base 
plate 2 to cover the indicator units 11 to 13 therein and 
it is spaced by a predetermined distance from the indi 
cator units 11 to 13. ' ‘ . 

The display device 1 of this present invention is con 
structed in the? following manner: The insulating base 
plate 2 with the indicator units 11 to 13 and the leads 
as shown in FIG. 1 is provided. The transparent cover 
plate 3, which has formed with a depressed portion 4 
is attached to the base plate 2 at its periphery to cover 
the indication units 11 to 13 therein as shown in FIG. 
9. 
The base plate 2, as shown in FIG. 2, has mounted 

thereon a plurality of first electrodes 21 to 25, inclu 
sive, serving as row cathode electrodes, connecting 
leads 21a to 25a, inclusive, therefor, a plurality of con 
necting leads 26a to 29a, inclusive, to be connected to 
second electrodes which will be described later and a 
plurality of connecting leads 30a to 32a, inclusive, to 
be connected third electrodes which will be also de 
scribed later. The electrodes 21 to 25 and connecting 
leads 21a to 32a are respectively fonned on one surface 
of the base plate 2 by suitable thin ?lm techniques such 
as, for example, by printing and baking. After the first 
electrodes 21 to 25 and the plurality of connecting 
leads 21a to 32a are respectively formed on the base 
plate 2, an insulating layer 40 is formed over the entire 
surface of the base plate 2 except terminal parts of the 
connecting leads 21a to 32a as shown in FIG. 3. In ad 
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dition, small apertures 46a to 49a, 46b to 49b, 460 to ‘ 
49c and 51 to 53 are bored through the insulating layer 

4 
40. The apertures 41a to 49¢ correspond .to the con 
necting leads 26a to 29a, respectively, and the aper 
tures 51 to 53 correspond to the connecting leads 30a 
to 32a, respectively. The insulating layer 40 may be 
formed, for example, by theso-called silk screen pro 
cess in the same manner as the electrodes and connect 
ing leads are formed. The insulating layer 40 also may 
be formed, for example, of “glass frit" and maybe 
formed by coating the glass frit on the base plate 2 two 
or three times and then drying and heating. 
FIG. 4 illustrates the next step of the method of mak 

ing the display device in which a plurality of second 
electrodes 66a to 69a, 66b to 69b and 660 to'69c are 
formed on the insulating layer 40 which serve as anode 
column electrodes. The second electrodes 66a to 690 
may be formed by the so-called printing method just as 
the first electrodes are formed. One end of the second 
electrodes 66a to 690 are respectively connected to the 
corresponding connecting leads 26a to 29a through the 
apertures 46a to 49c formed in the insulating layer 40. 
For example, the second electrodes 66a, 66b and 66c 
are connected to the connecting lead 26a through the 
apertures 46a, 46b and 460. Y ' ' ‘ 

After the second electrodes 66a to 690 are formed as 
mentioned above, a second insulating layer‘ 70 is' 
formed over the second electrodes 66a to 69c, as 
shown in FIG. 5. The second insulating layer 70 may be 
formed by the same method as the ?rst insulating layer 
40 is formed. Further, the second insulating layer 70 
has bored therethrough a plurality of apertures 80,81 
and 82. The apertures 80,81 and 82 are bored at the 
positions corresponding to those of the apertures 51, 
52 and 53 of the first insulating layer 40.‘ r 

In the next step, as shown in FIG. 6, a plurality of, 
third electrodes, in this case three electrodes 90a, 90b 
and 90¢ are formed on the second insulating layer 70 
separately from one another at the positions corre 
sponding to three indicator units. The third electrodes 
90a, 90b and 90c respectively act as selecting elec 
trodes for changing over the indicatorunits. Further, 
the third electrodes 90a,. 90b and 900 may be formed 
by the same method as the ?rst and second electrodes 
are formed, for example, by the printing method. The 

I third electrodes 90a, 90b and 90c are then electrically 
connected through the apertures 80,81 and 82 of the 
second insulating layer 70 and through the aperture 51, 
52 and 53 of the first insulating layer 40 to the connect 
ing leads 30a, 31a and 32a. The material of the respec 
tive electrodes, may for, example, be silver paint which 
has the property to adhere to glass effectively. 
As shown in FIGS. 7 and 8, a plurality of apertures 

95 are bored from the third electrodes to the upper sur 
face of the first electrodes at all the positions where all 
the ?rst, second and third electrodes are opposed to 
one another. All the apertures 95 may be formed by, 
for example, a so-called sand-blast method with a mask 
made of rubber-resin, or etching method with a mask 
made of photo-resist such as KPR (trade name). In use 
of the etching method, an etchant such as nitric acid + 
water may be employed for the electrodes of silver 
paint (for about 20 minutes) while hydro?uoric acid + 
nitric acid + water may be employed (for several min 
utes) for the electrodes on a glass layer of low melting 
point. After the mask is removed, a nickel layer may be 
formed by, for example, an electro-plating method on 
the parts of the electrodes where the electrodes are ex 
posed. 
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After the indicator units 11 to 13 are thus formed on 
the base plate 2, ‘the cover plate 3 is attached to the 
base plate 2 as shown in FIG. 9 by suitable cement or 
other means so as to form a sealed chamber between 
the base plate 2 and cover plate 3 which encloses the 
indicator units 11 to 13 therein. The leads of the elec 
trodes for external connection have portions which ex 
tend beyond the cover plate 3 on the base plate 2, so 
that electrical connection of this invention can be'made 
easily. 
The base plate 2 is formed with an opening (not 

shown) to which an exhaust pipe (not shown) may be 
connected so as to evacuate the space between the 
cover plate 3 and the base plate 2. After evacuation of 
the space, a‘ suitable ionizable gas may be inserted 
through such openingof the base plate 2 into the space 
between the cover plate 3 and the base plate 2 includ 
ing apertures 95 formed in the indication units 11 to 13 
and thereafter the opening of the base plate 2 may be 
sealed up by a suitable seal in a conventional manner.v 

To assure that the first electrodes 21 to 25 produce 
glow over their points, it is desirable to age or activate 
the electrodes. FIG. 10 ‘shows apparatus to accom 
plished this purpose. The device illustrated therein al 
lows current to be sequentially applied among the ?rst, 
second and third electrodes and each of the indicator 
electrodes of each indicator unit to repeat the dis 
charge of current among them on a time-divisional ba 
SIS. 

The cathode electrodes 21 through 25 are connected 
to a cathode driver 101, the anode electrodes 66a 
through 690 are connected to an anode driver 102, and 
the selecting electrodes 90a through 90c are connected 
to a selecting driver 103 respectively. The cathode 
driver 101 supplies suitable positive voltage of, for ex 
ample, 80 volts, to the electrodes 21 through 25, while 
is controlled with a character signal produced in a de 
coder 104, so that a selected cathode electrode is 
ground. The device illustrated in FIG. 10 further pro 
vides an oscillator 105 producing a clock pulse of high 
frequency to be supplied to a counter circuit 106. The 
output signals of the counter circuit 106 are supplied 
to the driver circuits 102 and 103 and also to the de 
coder 104 respectively, to control the latter with a pre 
determined relationship. - 
The anode driver 102 always supplies a predeter 

mined voltage of, for example, 100 volts to the anode 
electrodes 66a to 69v and also applies sequentially a 
voltage higher than the former, for example, a voltage 
of 180 volts in a time divisional manner, which is illus 
trated in FIGS. 11D to 116. The selecting driver 103 
always applies to the selecting electrodes 90a to 900 a 
predetermined voltage of, for example, 70 volts and 
also a voltage higher than the former, for example, a 
voltage of 145 volts to the same in a time divisional 
manner, which is illustrated in FIGS. 11A to 11C. The 
time period, during which the high voltage is applied, 
for example, to the selecting electrode 90a of the indi 
cation unit 11, corresponds one cycle (which includes 
four pulses) of pulse voltage applied to the anodes 66a 
to 69a of the indication unit 11. 
Assuming that high voltage is applied to the first se 

lecting electrode 90a from the selecting driver 103 as 
shown in FIG. 11A and the cathode electrodes 21 to 25 
are made to be zero voltage by the output of the de 
coder 104 through the cathode driver 101 as shown in 

6 
FIG. 11H to 1 1L and also that the anode electrodes 66a 
to 69a are sequentially supplied with high voltage 
pulses through the anode driver 102. During the time 
only when the pulse of high voltage shown in FIG. 11D 

5 is applied to ~the anode electrode 66a, electric dis 
charge is established between the anode electrode 66a 
and the cathode electrodes 21 to 25 to display the fig 
ure “1.” At this time, although the anode electrodes 
66b and 660 are also supplied with the same voltage, no 
electric discharges occur between the anode electrodes 
66b and 66c and the cathode electrodes 21 to 25 due 
to the fact that corresponding selecting electrodes 90b 
and 900 are both kept at low voltage. Next, when the 
selecting electrode 90b for the indication unit 12 is sup 
plied with the pulse of high'voltage as shownin FIG. 
118, the anode electrode 66b of the indication unit 12 
is supplied with the pulse of high voltage as shown in 
FIG. 11D, and at the same time the cathode electrodes 
21 to 25 are made to be zero voltage as shown in FIGS. 
11H to 11L, electric discharge occurs between the 
anode electrode 66b and the cathode electrodes 21 to 
25 to display FIG. “I.” In this case, the anode elec 
trodes 66a and 660 of the other indication units 11 and 
13 are supplied with the same high voltage, but no elec 
tric discharge occurs between the anodes 66a and 66c 
and the cathode electrodes 21 to 25 due to the fact that 
the corresponding selecting electrodes 90a and 900 are 
kept at low voltage. For this reason, only the indication 
unit 12 displays the FIG. ‘.‘l.” Thus, in this invention 
the indication of the indicator units 11 tovl3_is~deter 
mined in accordance with the relationship among the 
voltages applied to the anode electrodes 66a to 69c, the 
cathode electrodes 21 to 25 and the selecting elec 
trodes 90a to 900. The reason why the indication of the 
indicator units isdetermined by the voltages applied to 
the selecting electrodes may be considered that. when 
a selecting electrode is supplied with a certain voltage, 
the potential gradient between the corresponding 
anode and cathode is increased with space charges 
present near or oppose the selecting electrode. 
FIG. 12 is a graph showing the relationship between 

the voltage applied to the selecting electrode (in ab 
scissa) and the voltage applied to the anode (in ordi 
nate), which is based upon our experiments. In the 
graph, reference character A shows a curve for the case 
of the display device of 200 torr. As apparent from the 
curve A, when the voltage applied to the selecting elec 
trode is 70 volts, electric discharge is at ?rst initiated 
by applying voltage of 177 volts to the anode, but when 
a voltage of 140 volts is applied to the selecting elec 
trode, the electric discharge is initiated by applying a 
voltage of 155 volts to the anode. 
Reference character B in the ?gure shows a curve for 

the case of the displaydevice of 300 torr. As apparent 
from the curve B, when a voltage of 70 volts is applied 
to the selecting electrode, the electric discharge initi 
ates at the state that a voltage of 168 volts is applied to 
the anode, but when a voltage of 140 volts is applied to 
the selecting electrode, the electric discharge occurs at 
the state where a voltage of 145 volts is applied to the 
anode. 
As apparent from the above description, with the in 

vention, the electric discharge can be initiated by ap 
plying a pulsating voltage to the selecting electrode 
even if the anode is supplied with relatively low voltage 
and also the electric discharge can be controlled by 
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controlling the voltage applied to the selecting elec 
trode. 
A second example of the invention will be described 

with reference to FIGS. 13 to 15. In the ?gures, refer 
ence numeral 201 designates an insulating base plate 
made of, for example, glass. As shown in FIG. 13, a plu 
rality of ?rst electrodes 202 are formed on one surface 
of the base plate 201 in parallel with one another and 
in the horizontal direction in the ?gures. Next, an insu 
lating layer» 210 is formed on the ?rst electrodes 202 
except the marginal portion of the latter as shown in 
FIG. 14. At thev following stage, a plurality of second 
electrodes 220 are formed on the insulating layer 210 
in parallel with one another and to intersect the first 
electrodes 202 at substantially right angles thereto. The 
method of making and the material of the first and sec 
ondelectrodes 202 and 220 and the insulating layer 
210 may be substantially same as that of the above 
mentioned example. , 

As shown in FIG. 14, a plurality of apertures 230 are 
respectively formed through the second electrodes 220 
and the insulating layer 210 at the positions where the 
?rst and second electrodes 202 and 220 are overlapped 
by, for example, a so-called sand-blast method or etch 
ing method. As seen from FIG. 15, each of the aper 
tures 230 reaches the upper surface of the ?rst elec 
trodes 202 through the second electrodes 220 and the 
insulating layer 210. After the apertures 23 are bored 
as described above, a nickel layer (not shown) may be 
formed on the second and ?rst electrodes 220 and 202, 
if desired. The base plate 201 with the electrode por 
tions mentioned‘ above is covered by the transparent 
envelope (not shown) in an air tight manner. In the 
space between the base plate 201 and the envelope a 
suitable ionizable gas is sealed in a conventional man 
ner to form a display device of this invention. 
The method of making the display device mentioned 

above in connection with FIGS. 13 to 15 is same as that 
of the foregoing example and with this method the ap 
ertures 230 for electric discharge can be formed at the 
positions where the first and second electrodes 202 and 
220 intersect with one another without any positional 
shift. Accordingly, it will be understood that the display 
device thus manufactured performs a clear indication. 

If the ?rst and second electrodes 202 and 220 are in 
creased in number, a large size indicator device can be 
provided for displaying not only desired letters and ?g 
ures but also other patterns by selectively applying a 
predetermined voltage to predetermined ones of said 
first and second electrodes 202 and 220. 
Another example ‘of this invention will be described 

with reference to FIGS. 16, 17 and 18. In the ?gures, 
reference numeral 301 designates an insulating base 
plate made of, for example, glass. On the base plate 301 
a plurality of first electrodes or cathode electrodes 310 
with thickness of about l0~l3 microns are formed in 
a predetermined pattern by, for example, printing of 
,silver paint and baking. The ?rst electrodes 310 may be 
formed by, for example, etching with a photoresist 
mask. Next, an insulating layer 302 made of, for exam 
ple, glass of low melting point, is formed on the base 
plate 301 and the ?rst electrodes 310 to a thickness of 
about 50 microns by printing and then baking. A plu 
rality of second electrodes or grid electrodes 320 are 
then formed on the glass layer 302 with a predeter» 
mined pattern by the method same to that of the first 
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8 
electrodes 310. Thereafter, a glass layer 303 made of 
glass similar to that of the layer 302 is formed on the 
glass layer 302 and on the grid electrodes 320 to thick 
ness of about 50 microns. A plurality of third elec 
trodes or anode electrodes 330 are formed on the glass 
layer 303 with a predetermined pattern by the same 
method for the cathode electrodes 310. . 
As shown in FIG. 17, a plurality apertures 304 of, for 

example, cone-shape are formed through the third 
electrodes 330 to the glass layer 302 to partially expose 
the cathode electrodes 310 at the positions where the 
cathode electrodes 310, grid electrodes 320 and the 
anode electrodes 330 are opposed to one anothenThe 
method of making such apertures 304 is substantially 
same to those described in connection with the forego 
ing examples. A nickel layer may be formed to cover 
the exposed portions of the electrodes 310, 320, and 
330, if desired. Thereafter, a transparent cover 305 
made of transparent glass is attached to the base plate 
301 to form a tube 306 enclosing therein the electrodes 
310, 320 and 330. The tube 306 is evacuated and is 
?lled with an inert gas to complete a display device. 
The electrodes 310, 320 and 330 intersect with one 

another as shown in FIG. 18. Due to provision of the 
apertures 304 with the shape mentioned above, at each 
aperture 304, vthe cathode electrodes 310 appear of 
disc-shape, while the grid electrodes 320 and the anode 
electrodes 330 are both of ring-shape. All the elec 
trodes 310, 320 and 330 are of elongated strip-shape 
except at the apertures 304. 

In the foregoing example, it is possible to form both 
the grid electrodes 320 and the cathode electrodes 310 
on the base plate 301. 
With the display device as shown in FIGS. '16 to 18, 

if the cathode electrodes 310 are kept at zero potential, 
if the anode electrodes 330 are supplied with a positive 
voltage and if the voltage applied to the grid electrodes 
320 is varied within the range from negative to positive, 
the electric discharges between the cathode electrodes 
310 and the anode electrodes 330 are controlled. 
While the electric discharge occurs the cathode por 
tions of the cathode electrodes 310 opposingthe aper 
tures 304 appear brilliant as display electrodes. 

In all the examples described above, the first to third 
electrodes and the ?rst to ‘second insulating layers are 
respectively formed on the base plate, and the aper 
tures are formed at the intersecting points of the ?rst 
to third electrodes from the uppermost (third) elec 
trodes to the upper surface of the ?rst (cathode) elec 
trodesby etching or the sand-blast method. The same 
display device, however, can be manufactured by the 
method which will hereinbelow be described with ref 
erence to FIGS. 19 to 20. 
A ?rst insulating layer 402, which is formed of, for 

example, glass and on'a first electrode 403 formed on 
a base plate 401 made of, for example, glass, has been 
previously bored therethrough an opening 402a, by, for 
example, the printing method. Similarly, a second elec~ 
trode 404 is formed on the ?rst insulating layer 402. At 
the same time, an opening 404a is bored through the 
second electrodes 404. A second insulating layer 405 
made of, for example, glass which has been previously 
bored therethrough an opening 405a is formed on the 
second electrode 404 and then a third electrode 406 
which has been previously bored therethrough an 
opening 406a is formed on the former by the printing 
method. 
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As seen from FIG. 19, there may occur the case that 
all the opening 402a, 404a, 405a and 406a are not 
aligned with one another correctly upon forming of the 
electrodes and insulating layers by the printing method 
due to the shift of patterns used therein. For this rea 
son, a predetermined aperture 410 is bored through the 
third electrode 406 to the ?rst insulating layer 402 at 
the position including the openings 402a, 404a, 405a, 
and 406a by the sand-blast method or etching method 
as shown in FIG. 19 by the dotted line. As a result of 
this, all the openings are aligned with one another to be 
the opening 410 even if they are not aligned at ?rst. 
The display device which includes such display device 
proper can display letters, ?gures and so on clearly. 

In the ?rst example of this invention, it is possible to 
place the selecting electrode plates between the cath 
ode and anode electrodes. Further, it is also possible to 
form apertures through all of the electrodes. 

It will be well understood that many variations and 
modi?cations could be effected without departing from 
the scope of the novel concepts of this invention. 
We claim as our invention: 
1. A display device comprising: a plurality of indica 

tor units formed on a plate of an insulating material, 
said plurality of indicator units comprising a plurality 

0 

25 
of ?rst electrode segments located in a ?rst plane and , 
arranged parallel to each other in a first direction, a 
plurality of second electrode segments arranged overly 
ing said ?rst electrode segments and located in a sec 
ond plane above said ?rst plane and arranged parallel 
to each other and extending in a direction so they cross 
said ?rst electrode segments to form a number of cross 
ing points, and a plurality of selecting electrode plate 
segments located in a third plane above said second 
plane and each electrode plate segment overlying dif 
ferent crossing point regions of said first and second 
electrode segments such that each electrode plate seg 
ment de?nes a differnet one of said indicator units, an 
insulating layer between said ?rst and second electrode 
segments, a second insulating layer between said sec 
ond electrodes and said selecting electrode plates, 
there being only one selecting electrode plate for each 
of said indicating units, a pluraltiy of ?rst connecting 
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leads each connected to one of said ?rst electrode seg 
ments of said indicator units, a plurality of second con 
necting leads each connected to one of said second 
electrode segments of each of said indicator units, a 
plurality of third connecting leads each connected to 
one of said selecting electrode plates, a plurality of ap 
ertures formed in said ?rst and second insulating layers 
and in at least said second and third electrodes, a trans 
parent cover mounted on said plate of insulating mate 
rial on the side of said indicator units to form an enve 
lope, an ionizable gas sealed in said envelope, ?rst cir 
cuit means for applying pulse voltage to the respective 
first electrode segments in a time divisional manner, 
second circuit means for applying pulse voltage to the 
respective second electrode segments in a time divi 
sional manner, and third circuit means for applying 
pulse voltage to the respective selecting electrode 
plates in a time divisional sequential manner such that 
only one electrode plate is energized at a time, whereby 
a glow discharge indication occurs at those crossing 
points of said energized electrode plate where a pulsed 
second electrode segment overlies a pulsed ?rst elec 
trode segment to illuminate the particular indicator 
unit associated with said one electrode plate such that 
the energized crossing points are illuminated to pro 
duce the desired intelligence. 

2. A display device according to claim 1 in which said 
apertures are conical. 

3. A display device according to claim 1 in which 
each of said ?rst electrode segments are composed of 
a plurality of disc shaped sections interconnected by 
elongated stringers, a disc shape segment being located 
beneath each aperture said second electrode segments 
being composed of ring shaped sections connected by 
elongated stringers, there being one ring shaped section 
above each of said disc shaped sections, and said third 
electrode segments being composed of ring shaped sec 
tions connected by elongated stringers, said ring 
shaped sections of said third electrode segments being 
larger in diameter than said ring shaped sections of said 
second electrode segments. 
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