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[57] ABSTRACT 
An electrically luminescent device having an electrolu 
minescent element and associated power supply elec 
trodes, at least one of the electrodes being in the form 
of a gapped structure consisting of fine metal wires 
which are arranged in parallel with each other or in a 
reticulate fashion. in the device, mere coating or place 
ment of a low-resistance substance such as water, an 
‘alcohol, a conductive paint or an evaporated metal film 
on the gap portion of' the gapped electrode in such a 
manner as to conform with the shape of a character or 
pattern to be displayed can easily attain the luminous 
display of the character or pattern. 

7 Claims, 8 Drawing Figures 
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l 
ELECTRICALLY LUMINESCENT DEVICE 

This application is a continuation of Ser. No. 677,138 
filed Oct. 23, 1967 (now abandoned). 
This invention relates to an electrically luminescent 

device employing therein an electrically luminescent 
element such as an electroluminescent element which 
luminesces depending on the strength of an electric 
?eld applied thereto, and contemplates to provide an 
electrically luminescent device of the above kind 
whose luminously displaying section can easily be con 
trolled for the display of the desired character or pat 
tern. 

Prior electrically luminescent devices employing 
therein electroluminescent elements which are adapted 
to give a luminous display of a character or pattern 
have such a structure that at least one of the electrodes 
is shaped to the form of the character or pattern to be 
displayed and power is supplied to this electrode by 
some suitable means to effect the display of the desired 
character or pattern. In view of such a structure, many 
electrodes must be provided and individually con 
nected by way of feeder wires to a power supply in 
order to display acomplex character or pattern consist 
ing of many elements which are isolated from one an 
other, with the result that the structure of theyelectri 
cally luminescent device becomes very complex and an 
extreme dif?culty is involved in the manufacture of the 
electrodes representing the character or pattern to be 
displayed. 7 

It is therefore the primary object of the present in 
vention to provide a novel electrically luminescent de 
vice having a power supply electrode which is in the 
form of a plural-gapped electrode consisting of very 
fine metal wires arranged in a parallel or reticulate rela 
tion for thereby ‘enabling to display a character or pat 
tern of whatever shape. 
The above and other objects, advantages and fea 

tures of the present invention will become apparent 
from the following description with reference to the ac 
companying drawings. 

In'the drawings: 
FIG. 1 is a schematic sectional view of an electrically 

luminescent device embodying the present invention; 
FIGS. 2, 3, 4, 5 and 6 are schematic sectional views 

of other embodiments according to the present inven 
tion; . 

FIG. 7 is a diagrammatic view showing the manner of 
operation of the device shown in FIG. 6; and 
FIG. 8 is a'schematic sectional view of another em- _ 

bodiment according to the present invention. 
FIG. 1 shows the structure of an embodiment of the 

electrically luminescent device according to the pres 
ent invention and a power supply system therefor. The 
electrically luminescent device shown in FIG. 1 com 
prises a support base 1, a planar electrode 2, an electri 
cally luminescent layer 3 which luminesces depending 
on the strength of an electric ?eld applied thereto, a di 
electric layer 4 of a material such as plastics having a 
high resistivity, and a plural-'gapped electrode 5 con 
sisting of plural ?ne wire electrodes which are arranged 
in parallel with each other. In the device, a voltage is 
applied across the electrodes 5 and 2 from a power sup 
ply8 by way of lead wires 6 and 7. 
The support base I may be made of a transparent ma 

terial such as glass or of an opaque material such as ba 
kelite. The term “transparent" used herein is intended 
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to denote the fact that a “transparent" material or layer 
permits transmission therethrough of the luminescence 
emitted from the electrically luminescent layer 3. 
The conductive electrode 2 is bonded or otherwise 

?xed to the support base 1, but where the support base 
1 is made of, for example, transparent glass, the con 
ductive electrode 2 must also be transparent and may 
be made from a conductive transparent metal oxide 
such as tin oxide. In case the support base 1 of opaque 
nature is employed, the electrode 2 need not be trans 
parent and may be an opaque metal film such as an 
evaporated aluminum film. 
When the device is intended to operate with an alter 

nating current, the electrically luminescent layer 3 may 
be made by preparing a composition consisting of, for 
example, zinc sulfide powder activated with copper and 
aluminum and a plastic binder such as urea resin and 
laminating the composition to a thickness of, for exam 
ple, 50 microns. The electrically luminescent layer 3 
having the above composition has such a property that 
it emits a green luminescence when an ac electric field 
is applied thereto, and its luminous output varies non 
linearly in proportion to any increase or decrease in the 
strength of the ac. electric ?eld. 
The dielectric layer 4 having a high resistivity may, 

for example, be a layer of an epoxy resin. At least either 
the layer 4 or the support base 1 should be transparent 
with respect to the luminescence emitted from the elec 
trically luminescent layer 3. Accordingly, the highly re 
sistive dielectric layer 4 may be either opaque or trans 
parent when the support base 1 is transparent. When 
both the support base 1 and the highly resistive dielec 
tric layer 4 are transparent, the luminescence emitted 
from the electrically luminescent layer 3 can be ob 
served through the base 1 and the dielectric layer 4. 
When the support base 1 is opaque, the highly resistive 
dielectric layer 4 must be transparent with respect to 
the luminescence emitted from the electrically lumi 
nescent layer 3. The highly resistive dielectric layer 4 
may preferably be such that its specific resistance and 
/or its surface insulation resistivity is greatly varied by 
moisture or water. For example, the dielectric layer 4 
may be molded to a laminar form having a thickness of 
about 10 microns from a composition consisting of an 
epoxy resin made by Union Carbide Co. under the 
trade name ERL-2774 and a suitable amount of a plas 
ticizer made by the same company under the trade 
name ZZL-O845. 

The electrode 5 may consist of tungsten wires havingv 
a diameter of, for example, 10 microns which are ar 
ranged in an equally spaced parallel relation with a 
spacing in the order to 100 microns therebetween. The 
spacing between the adjacent wires need be narrowed 
as much as possible in order to display a very fine and 
complex character or pattern, but the ‘spacing may de 
sirably be larger than the total thickness of the layers 
lying between the electrodes 5 and 2 in order that the 
luminescence emitted without giving any display, that 
is, the dark luminescence may not become so intense. 
Further, the diameter of the metal wire may preferably 
be as small as possible in order to avoid the undesirable 
high intensity of the luminescence emitted in the ab 
sence of any display, that is, the dark luminescence. 
The plural-gapped electrode 5 may consist of a plu 

rality of strip-like evaporated ?lms of a metal such as 
aluminum which are evaporated onto the highly resis 
tive dielectric layer 4. In another form of the electrode 
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5, the plural-gapped electrode 5 may have a reticulate 
structure. The reticulate electrode may be obtained by 
arranging a plurality of ?ne metal wires in a perpendic 
ular relation with one another, or by employing a metal 
network, or by evaporating a plurality of metal ?lms in 
a reticulate fashion. 
The electrode 5 may desirably be disposed in such a 

way that it is partly projected above the surface of the 
highly resistive dielectric layer 4 in order that it can sat 
isfactorily serve as a power supply electrode, but the 
electrode 5 may not necessarily be projected above the 
surface of the dielectric layer 4 in case the speci?c re 
sistance of the highly resistive dielectric layer 4 itself is 
greatly varied by the presence of moisture or the like. 
In the latter case too, the electrode 5 can properly act 
as a power supply electrode. 
The operating principle of the present embodiment 

will be described in detail with reference to FIG. 1. A 
voltage is applied across the electrodes 2 and 5 from 
the power supply'8 by way of the lead wires 6 and 7. 
In this case, those portions of the electrically lumines 
cent layer 3 underlying the wires of the pIural-gapped 
electrode 5 may emit some luminescence due to the 
fact that an electric field is applied thereto. However, 
in view of the fact that the electrode wires have the di 
ameter in the order of 10 microns and are spaced from 
each other by the distance in the order of 100 microns 
and the total thickness of the electrically luminescent 
layer 3 and the highly resistive dielectric layer 4 is in 
the order of 60 microns as described previously, the lu 
minescence emitted from the electricallyluminescent 
layer 3 as a whole is such that it is very-weak or substan 
tially negligible, and as a matter of fact, so weak that 
it can be hardly detected. Thus, the electrode 5 is only 
operative to merely supply the power to the electrically 
luminescent layer 3 and does not energize directly the 
electrically luminescent layer 3. 
Under the state in which the applied‘ voltage is suit 

ably adjusted so that the electrically luminescent layer 
3 can hardly emit the luminescence in the manner as 
described above, a liquid such as water which has a low 
resistance may be dropped onto the surface of the 
highly resistive dielectric layer 4. When at least a por-v 
tion of the liquid contacts a wire of the electrode 5, the 
surface potential of the dielectric layer 4 about the par 
ticular wire of the electrode 5 makes an increase due 
to the fact that the surface conductivity along the sur 
face of the highly resistive dielectric layer 4 between 

"'..the wires of the electrode 5 makes an increase by the 
_. presence of the liquid. As -a result, the internal portion 
of the electrically luminescent layer -3 which corre 
sponds to the position of existence of the liquid is sub 
jected to the action of an increased electric ?eld and 
thus emits a stronger luminescence. Thus, the portion 
wetted with the liquid, such as water, which has a low 
resistance, that is, the portion of a character or pattern 
depicted by the liquid is made to intensely luminesce. 
Moisture acts in the same manner as in application of 

a substance such as water which has a low insulation 
resistance. The presence of local moisture also acts to 
cause a remarkable reduction in the insulation resis 
tance at the surface of the highly resistive dielectric 
layer 4 so that, when at least a portion of the surface 
having its insulation resistance lowered by the presence 

7 of moisture is in contact with a wire of the electrode 5, 
that portion of the electrically luminescent layer 3 cor 
responding to the portion of local existence of the 
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4 
moisture luminesces as in the case of wetting the layer 
4 with water which has a low insulation resistance. 
When it is desired to cease the luminescence emitted 
from the portion wetted with the liquid such as water, 
the- liquid may merely be wiped away by a piece of 
cloth or the like to restore the surface of the highly re 
sistive dielectric layer 4 to its non-wetted state, which 
ceases the luminescence of the electrically luminescent 
layer 3. 

In FIG. 2, there is shown the structure of another em 
bodiment of the electrically luminescent device ac 
cording to the present invention and a power supply 
system therefor. I 

The embodiment shown in FIG. 2 is generally similar 
to that shown in FIG. 1, but is featured by the provision 
of a electrically insulating layer 9 such as a polyester 
?lm on an electrically luminescent layer 3 in order to 
give an increased insulation thereto. The provision of 
such layer 9 is effective because those portions of the 
electrically luminescent layer 3 contacted by electrode 
wires of an electrode 5 are generally liable to cause a 
dielectric breakdown. The insulation layer 9 may be 
prepared by laminating a composition consisting of 
powdery barium titanate and a plastic binder. In this 
case, the dielectric layer 9' is white in color and there 
fore re?ects the luminescence emitted from the electrie 
cally luminescent layer 3, thus intensifying the light 
output and giving an increased effectiveness. 

In FIG. 3, there is shown the structure of a further 
embodiment of the electrically luminescent device ac 
cording to the present invention and a power supply 
system therefor. 
The embodiment shown in FIG. 3 is generally similar 

to that shown in FIG. 1, but is featured by the provision 
of a direct current power supply 8. The direct current 
power supply 8 may be employed to cooperate with an 
electrically luminescent layer 3 when such layer ' is 
formed from a luminescent material such as cadmium 
sulfide or silicon carbide which luminesces when ener 
gized by a direct current, or such layer is made by evap 
orating zinc sul?de powder activated with copper or 
manganese. in a thin film form. In this case, the resistiv 
ity of a highly resistive dielectric layer 4 must be 
slightly reduced in order to allow for passage there 
through of the direct current. 

In FIG. 4, there is shown the structure of another em 
bodiment of the electrically luminescent device ac 
cording to the present invention and a power supply 
system therefor. 
The embodiment shown in FIG. 4 is featured by the 

provision of a pair of plural-gapped electrodes 2 and 5 
each consisting of plural electrode wires, a support 
base 1 which supports a pair of dielectric layers 4' on 
opposite faces thereof, and a pair of electrically lumi 
nescent layers 3 and 10 interposed between the base 1 
and the layers 4, so that a character or pattern can be 
displayed on the opposite faces of the layers 4 con 
tacted by the electrodes 2 and 5. In this embodiment, 
the electrically luminescent layer 3 is principally opera 
tive to display a character or pattern on the surface in 
cluding the-electrode 2, while the electrically lumines 
cent layer 10 is principally operative to display a char 
acter or pattern on the surface including the electrode 
5. A character or pattern displayed on the surface in 
cluding the electrode 2 can be made quite independent 
of a character or pattern displayed on the surface in 
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cluding the electrode 5 when an opaque dielectric ma 
terial is employed to form the support base 1. 
Further, characters or patterns having different col 

ors may be displayed when the electrically luminescent 
layers 3 and 10 are so selected as to emit the lumines 
cence of different colors. Although the electrodes 2 
and 5 are shown herein as disposed in a registered rela 
tion, it will easily be understoodthat the electrode 2 
may be disposed to overlie the gap portions of the elec 
trode 5, or the electrodes 2 and 5 may be disposed to 
intersect in a perpendicular relation or in an angular 
relation with each other. 

In FIG. 5, there is shown a further embodiment of the 
electrically luminescent device according to the pres 
ent invention and a power supply system therefor. 
The embodiment shown in FIG. 5 is similar to that 

shown in FIG. 4 in the provision of a pair of plural 
gapped electrodes 2 and 5, but is different in that a sin 
gle electrically luminescent layer 3 is provided in lieu 
of the two layers in the embodiment shown in FIG. 4. 
In this embodiment, when the voltage at a power supply 
8 may be suitably adjusted, characters or patterns de 
picted on the surfaces including the electrodes 2 and 5 
may luminesce solely at their intersections to thereby 
give a display of points in the two-dimensional display 
device. 
_ In FIG. 6, there is shown the structure of another em 
bodiment of the electrically luminescent device ac 
cording to the present invention and a power supply 
system therefor. 
The embodiment shown in FIG. 6 is featured by the 

fact that three electrodes, two of which are plural 
gapped electrodes, are connected with two power 
supplies, and two electrically luminescent elements 
emitting the luminescence of different colors are em 
ployed so that a portion having thereon a conductive 
substance depicted in the shape to conform with a 
character or pattern to be displayed luminesces with a 
color different from a color with which the remaining 
portion luminesces. 
Referring to FIG. 6, the electrically luminescent de 

vice comprises a transparent support base 11 of glass 
or like material, a transparent electrode 12 of a metal 
oxide such as tin oxide, a transparent impedance layer 
13 of a material such as plastics, electrically lumines 
cent layers 14 and 16, a plural-gapped electrode 15 in 
terposed between the electrically luminescent layers 14 
and 16, a electrically insulating layer 17 in the form of, 
for example, a polyester film, a dielectric layer 18 hav 
ing a high resistivity made from a material such as an 
epoxy resin, a plural-gapped electrode 19, and a.c. 
power supplies 23 and 24 for applying voltages at the 
same frequency across the electrodes 15 and 19 by way 
of lead wires 20 and 21 and across the electrodes 15 
and 12 by way of lead wires 20 and 22, respectively. 
The impedance layer 13 may not necessarily be 

transparent when it is possible to observe the lumines 
cence of the electrically luminescent layers 14 and 16 
from the side of the electrode 19. The electrically lumi 
nescent layers 14 and 16 give luminescences of differ 
ent colors and may, for example, be a green-emitting 
electroluminescent element in the form of ZnS: Cu,Al 
and an orange-emitting electroluminescent element in 
the form of ZnCdS: Ag, respectively. In this case, it is 
desirable that the electrically luminescent element 
layer emitting the. luminescence of a shorter wave 
length is disposed nearer to the surface through which 
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6 
the luminescence is to be observed. The plural-gapped 
electrode 15 in this embodiment consists of a plurality 
of ?ne wires of a metal such as tungsten having a'diam 
eter in the order of 20 microns which are parallelly dis 
posed with a spacing in the order of 200 to 300 mi 
crons. The electrode 15 may be a reticulate electrode 
which is made by knitting a plurality of metal wires in 
a reticulate fashion. The plural-gapped electrode 19 in 
this embodiment consists of plural ?ne wires of a metal 
such as tungsten having a diameter in the order of 20 
microns which are parallelly disposed with a spacing in 
the order of 100 microns. 
The operating principle of the device shown in FIG. 

6 will be described with reference to FIG. 7. In FIG. 7, 
voltages V, and V2 at the respective power supplies 23 
and 24, and currents I1 and I2 associated with these 
voltages respectively are shown in their ideal situation 
in which they have an antiphase relation with each 
other. As will be apparent from FIG. 7, the currents l, 
and I2 operate in a differential fashion. In a dark state 
in which any character or pattern is not displayed due 
to mere application of the voltages, the current flowing 
in the vicinity of the electrode 15 is given by /l, + l2/. 
When the voltage V2 is so selected as to be slightly 
higher than V, in order to have a relation /I2/ > /l,/, the 
luminescence is primarily governed by the current I2 
?owing between the electrodes 15 and 12, and the elec 
trically luminescent layer 14 luminesces due to the high 
density of the current ?owing through the electrically 
luminescent layer 14 which is nearer to the electrode 
12. On the other hand, due to the small density of the 
current ?owing through the electrically luminescent 
layer 16 which is nearer to the electrode 19, the electri 
cally luminescent layer 16 hardly luminesces, and 
therefore the color of luminescence of the device as a 
whole is represented by the color of luminescence of 
the electrically luminescent layer 14. 
Suppose now that a droplet 25 ofa liquid, such as wa 

ter, having a low insulation resistance is placed on the 
surface of the highly resistive dielectric layer 18, and at 
least a portion of the droplet 25 contacts the electrode 
wire of the electrode 19. Then, due to the fact that the 
surface conductivity along the surface portion of the 
highly resistive dielectric layer 18 between the elec 
trode wires 19 is increased, the surface potential about 
the particular wire of the electrode 19 increases so that 
the density of the current ?owing in the vicinity of the 
portion underlying the conductive liquid droplet 25 
working as an electrode makes a corresponding in 
crease as shown by I,'. Since the conductive liquid 
droplet 25 is placed in a shape to conform with the 
shape of a character or pattern to be displayed, the re 
sultant increase in the density of the current ?owing 
through the portion of the electrically luminescent 
layer 16 which underlies the liquid droplet 25 causes 
the electrically luminescent layer 16 to strongly lumi 
nesce at that portion. On the other hand, the current I, 
?owing into the electrically luminescent layer 14 dis 
posed nearer to the electrode 12 is operative to cancel 
the current [2 to thereby weaken the luminescence of 
the electrically luminescent layer 14 having luminesced 
in its dark state by being energized by the current I2. 
Therefore, the portion representing the character or 
pattern is intensely illuminated by the luminescence of 
the electrically luminescent layer 16, while the remain 
ing or non-depicted portion is illuminated by the weak 
luminescence of the electrically luminescent layer 14. 
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In case the voltage V, is solely applied, the lumines 
cence occurs substantially solely in the electrically lu 
minescent layer 16 due to less flow of the current I, 
through the electrically luminescent layer 14. In such 
a case, therefore, the portion representing a character 
or pattern is illuminated by the luminescence of the 
electrically luminescent layer‘ 16, while the remaining 
or non-depicted portion is substantially free from any 
luminescence. 

Further, by suitably selecting the magnitude of the 
voltage V2 relative to the voltage V, in such a manner 
that the current I2 exactly cancels the dark lumines 
cence caused by the current I, produced by the voltage 
V1, the image of a character or pattern produced by the 
current II can be displayed with a very high black-to 
white contrast. Moreover, by suitably selecting the 
magnitude of the voltages V1 and V2, it is possible to 
freely obtain an image in which the color of lumines 
cence of the electrically luminescent layer 14 is intensi 
fied or an image in which the color of luminescence of 

' the electrically luminescent layer l6,is intensi?ed. 
The above description has referred to a case in which 

the currents I1 and 12 are in a differential relation and 
have the phases opposite to each other, that is, a case 

- in which the voltages V, and V2 are arranged to have 
the phases substantially opposite to each other in con 
sideration of the nature of the impedance of the layers 
including the impedance layer 13, the highly resistive 
dielectric layer 18 and the high insulation layer 17. 
However, it will be understood that the anti-phase rela 
tion between the currents I1 and I2, hence V, and V2, 
is not an essential requirement, and their phase differ 
ence or their amplitude may be suitably varied as re 
quired to thereby control the colors of luminescence or 
the black-to-white contrast or the gamma. In case there 
is a phase difference of 0 between the voltages V, and 
V2, the control of the colors of luminescence can be 
most preferably attained by selecting the value of 6 in 
such a way as to lie in a range (11/2) s 0 s (31r/2). 
A further embodiment of the present invention with 

an associated power supply system therefor is shown in 
FIG. 8. _ 

The embodiment shown in FIG. 8 is generally similar 
to that shown in FIG. 6, but is different from the latter 
in that three spaced electrically luminescent layers 14, 
16 and 26 emitting the luminescence of three different . 
colors, or more preferably having the luminescence 
spectrum bands which may not appreciably overlap ' 
with each other, are disposed to lie in the gap portions 
of a plural-gapped electrode 15, and a dielectric layer 
27 of transparent and non-luminous nature is employed 
to fill the space between the electrically luminescent 

' layers 14, 16, 26 and to ?ll the remaining space in the 
gap portions of the plural-gapped electrode 15. Cur 
rents ?owing from a planar electrode 12 and a plural 
gapped electrode 19 are concentrated to the plural 
gapped electrode 15 to establish a local high electric 
field around the plural-gapped electrode 15 so that the 
luminescence of the electrically luminescent layers 
14,16 and 26 takes place in a limited region substan 
tially in the vicinity of the plural-gapped electrode 15. 
It is also in the vicinity of the plural-gapped electrode 
15 that the current compensation described previously 
can be completely performed. Accordingly, the best 
characteristics can be obtained when the'electrically 
luminescent layers are con?ned to the neighborhood of 
the plural-gapped electrode 15. The disposition of the 

15 

20 

25 

35 

45 

55 

8 
non-luminous layer 27 between the electrically lumi 
nescent layers is effective for the desired color separa 
tion or for the separation of the luminescence spectrum 
bands since the electrically luminescent layers emitting 
the luminescence of different colors are isolated from 
each other. Although, in FIG. 8, the electrically lumi 
nescent elements are shown as disposed in a limited ' 

area in the vicinity of each electrode element of the 
electrode 15, these elements may be so disposed as to 
continuously extend between the adjacent electrode ' 
elements of the electrode 15. 
The present invention disclosed herein provides an 

electrically luminescent device which can very‘ easily 
display a character or pattern compared with prior art 
devices of this kind, and can operate in a more useful 
manner than heretofore. 

In the embodiments disclosed hereinabove, the case 
of applying a water droplet in such a manner as to con 
form with the shape of a character or pattern to be dis 
played has been described by way of example. It will 
however be understood that a substance having an im 
pedance which is lower than the electrical impedance 
of the layer portion lying in the gap portion of the plu 
ral-gapped electrode may be equally effectively used in 
place of water. Such substance is quite sufficient to 
serve as an electrode for the luminous display of a char 
acter or pattern depicted thereby. Therefore, when the 
material ?lling the gap portions between the adjacent 
electrode elements of the plural-gapped electrode has 
a high resistivity, a substance having a resistivity suffi 
ciently lower than the resistivity of the material may be 
used so that it can serve as an electrode for the lumi 
nous display of a character or pattern depicted thereby. 
Such substance may be a conductive paint prepared by 
suspending powders of metals such as silver in a ther-' 
mosetting resin such as an epoxy’ resin, a solution of an 
electrolyte, a water-soluble solution such as an alcohol, 
or a liquid such as water having a low resistivity. Such 
conductive paint or liquid, when used to depict a char 
acter or pattern to be displayed on the layer including 
therein the plural-gapped electrode, can sufficiently 
serve as an electrode for the luminous display of the 
character or pattern. According to this method, any 
complex character or pattern can easily be depicted by 
a writing utensil such as a pen or_ brush. The character 
or pattern so depicted may easily be erased by merely 
wiping away the conductive paint or liquid. ‘ 

Further,,the conductive paint may be hardened and 
bonded to the surface, or the conductive powder mixed 
with an enamel frit may be coated on and baked to the 
surface for the stable preservation of a character or 
pattern for a long period of time. Needless to say, an 
evaporated metal ?lm may be deposited on the surface 
in lieu of the above baking procedure. 
A solution prepared by dissolving a deliquescent sub 

stance such as magnesium chloride into a volatile solu 
tion such as an alcohol or a mixture thereof may 'be 

' used to easily obtain an electrode of the desired shape. 

60 
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Such solution remains conductive even after the vola 
tilizationg of the solvent as far as moisture exists in the 
atmosphere and the luminous image can remain. The 
luminous image can easily be erased by merely wiping 
away the substance. 
From the foregoing description, it will be understood 

that the present invention provides a novel electrically 
luminescent device which comprises a plurality of elec-. 
trodes for power supply to an electrically luminescent 
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element which luminesces depending on the strength of 
an electric ?eld applied thereto, one of the electrodes 
being formed as a plural-gapped electrode which serves 
as a power feeder for a conductive substance disposed 
on the gap portion between the electrode elements so 
that such substance can act as an electrode. It will be 
appreciated that the luminous display of a character or 
pattern can easily be effected by merely depicting the 
character or pattern with the conductive substance in 
such a manner that the conductive substance electri 
cally contacts at least one of the electrode elements. It 
will further be appreciated that a plurality of portions 
isolated from each other can easily be made luminant 
by merely applying the conductive substance to those 
portions, thus obviating the need for the provision of 
separate feeder wires. 
We claim: - 

1. An electrically luminescent display device com 
prising two electrically luminescent ?lms having differ 
ent luminescent colors and disposed adjacent to each 
other, ?rst and second dielectric layers respectively dis 
posed on the opposite outer surfaces of the combina 
tion of said electrically luminescent ?lms, said second 
dielectric layer being light-permeable, a ?rst electrode 
disposed on the outer surface of said first dielectric 
layer, a second electrode disposed on the outer surface 
of said second dielectric layer, a third electrode dis 
posed between said two electrically luminescent ?lms, 
said ?rst-and third electrodes being formed by a plural 
ity of fine wires in a grid-like con?guration, means for 
applying a ?rst voltage between said ?rst and third 
electrodes, means for applying a second voltage be 
tween said second and third electrodes, and means for 
producing a pattern of visual color light emissions from 
said electrically luminescent ?lms comprising a low 
resistance material applied to preselected portions on 
said outer surface of said first dielectric layer, said low 
resistance material being in electrical contact with ad 
jacent portions of said electrode. 

2. An electrically luminescent display device accord 
ing to claim 1, further comprising a third dielectric 
layer, separate from said first dielectric layer, disposed 
between said ?rst dielectric layer and said combination 
of electrically luminescent ?lms. 

3. An electrically luminescent display device, com 
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10 
prising: a first dielectric layer; an electrically lumines 
cent ?lm comprising ?rst, second and third layers dis 
posed within said ?rst dielectric layer and spaced apart 
from each other by said ?rst dielectric layer; a first 
electrode having a grid-like con?guration, wherein said 
?rst, second and third electrically luminescent layers 
are disposed within the gaps in said ?rst grid-like elec 
trode; second and third dielectric layers disposed on 
opposite sides of said electrically luminescent ?lm; sec 
ond and third electrodes disposed on the outer surfaces 
of said second and third dielectric layers, respectively, 
and spaced from said electrically luminescent film by 
said respective second and third dielectric layers; and 
means applying a ?rst voltage between said ?rst and 
second electrodes and means applying a second voltage 
between said ?rst and third electrodes. 

4. An electrically luminescent display device accord 
ing to claim 3, further comprising a fourth dielectric 
layer, distinct from said third dielectric layer, disposed 
between said third dielectric layer and said electrically 
luminescent ?lm. _ 

5. An electrically luminescent display device accord 
ing to claim 3, wherein said ?rst, second and third elec 
trically luminescent layers have different luminescent 
spectrum bands. 

6. An electrically luminescent display device, com 
prising: an electrically luminescent ?lm; ?rst and sec 
ond second planer electrodes disposed on opposite 
sides of said electrically luminescent ?lm, at least one 
of said electrodes being formed of a plurality of wires 
in a grid-like con?guration; a dielectric layer disposed 
between said grid-like electrode and said electrically 
luminescent ?lm; and a conductive substance having a 
resistivity lower than that of said phosphor layer and 
placed on said dielectric layer in the shape of charac 
teristics or patterns to be displayed, the gridlike elec 
trode serving as a feeder wire for said conductive sub 
stance. 

7. An electrically luminescent display device accord 
ing to claim 6, further comprising: a second dielectric 
layer, separate from the ?rst-mentioned dielectric 
layer, disposed between and adjacent said first 
mentioned dielectric layer and said electrically lumi 
nescent ?lm. 

>l< * * * * 


