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This invention relates to voltage-responsive screen con 
trol methods and systems for energizing selected localized 
regions in a screen containing voltage-responsive material, 
while avoiding undesired energization of other regions in 
the screen. The methods and systems of the present in 
vention are highly suitable for use in the electrical re~ 
cording, storage and recalling of information and in dis 
playing information such as wave forms, patterns, co 
ordinate values, and other data, and are particularly well 
adapted and advantageous for ?at-screen television. The 
methods and apparatus of the present invention are very 
well adapted for use with screens utilizing voltage-respon 
sive material and wherein during operation various lo 
calized regions of the screen are selected and energized by 
the application of voltage di?erentials thereto. In the 
control methods and apparatus of the present invention 
selected localized regions or elemental volumes of voltage 
responsive material are energized by voltages applied in 
the forward direction through unidirectional current con 
ducting means. 
Among the many advantages of the illustrative embodi 

ments of the present invention described herein are those 
resulting from the fact that other elemental volumes of 
the voltage-responsive material are maintained ‘in a sub 
stantially unenergized condition. That is, they remain 
blankedout. They are blanked out by voltage diiieren 
tials acting in the reverse direction through the unidirec 
tional current conduction means. 
The methods and apparatus of the present invention 

are highly adapted for use with screens including pairs of 
control grids for energizing selected localized regions or 
elemental volumes of the screens and are particularly 
advantageous for display screens such as ?at television 
screens including material emitting visible light at selected 
energized areas as controlled by the control grids. 

_ A number of important advantages result from the 
methods and apparatus of the present invention when 
applied to electroluminescent display screens for showing 
television pictures. The illustrative embodiments of the 
present invention utilize electroluminescent materials in 
?at television screens. The brilliance and distinctness of 
the illuminated spots in the display screen are greatly 
enhanced by the present invention. - 

In the illustrative method described as embodying the 
present invention, the excitation voltage is applied in the 
forward direction through unidirectional current conduc 
tion means to selected pairs of conductive elements of the 
two control grids and thus to the desired selected ele- 
mental volumes of the electroluminescent material at junc 
ture points so as to create visible light at these desired 
points. In the method described any undesired excitation 
of the electroluminescent material is prevented by the 
application of blanking voltages. These blanking voltages 
are applied in the reverse direction through unidirec 
tional current conduction means to other respective con 
ductive elements of the two grids, thus controlling the 
electric ?elds within the elemental volumes of the electro 
luminescent material at other respective junctures in the 
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screen and suppressing any creation of visible light at 
these other points. 

Electroluminescent materials have the property that the 
application of an electric ?eld through an elemental vol 
ume of the material causes that volume to emit visible 
light. Electroluminescent materials generally exhibit the 
characteristic that the light output over a range of values 
rises very rapidly with the magnitude of the applied 
voltage. 

In electroluminescent display screens a pair of grids 
of conductive elements are arranged in spaced relation 
ship so that the various conductive elements of the two 
grids pass near to each other at numerous spaced juncture 
points. Electroluminescent material is positioned be 
tween these grids at these junctures. When voltage dif 
ferentials of the proper values are applied between se 
lected conductive elements in the two grids, light is 
emitted from the volumes of the electroluminescent ma 
terial located at the points where the energized conductors 
pass near each other. The electric ?elds created within 
the body of the electroluminescent material in the screen 
by the applied voltages are strongest at the points where 
these conductors pass most closely together. Thus, the 
emitted light is brightest at these points. But, in display 
screens as known prior to our invention, the applied 
voltages also created undesired strong ?elds at other 
regions within the body of the electroluminescent mate 
rial in the screen. 
One of the problems which has seriously interfered 

with the operation of prior electroluminescent screens is 
the fact that such undesired substantial voltage ?elds are 
created along the full lengths of the energized conductive 
elements in the grids. This causes undesired visible light 
to be emitted along the lengths of these conductive ele 
ments. This background of light is confused with the 
brighter point of light created at the juncture points of 
the energized elements. In operating prior electrolumi 
nescent display screens wherein the two grids are arranged 
at right angles to each other, the effect is to create crosses 
of light with brighter spots appearing at the juncture 
point. Thus, there ‘is a lack of distinctness and clarity 
in the information displayed in prior screens. The bril 
liance and contrast which can be obtained from prior 
screens is very limited. 

Moreover, in prior screens there is the added di?'i 
culty that the brightness which can be obtained for the 
viewer is drastically limited. This brightness is limited 
by the undesired creation of background illumination. 
Any attempt to increase the brightness at the desired 
points by increasing the applied voltage in prior screens 
also causes a large increase in the background illumina 
tion. The effective increase in background illumination 
as seen by the viewer, more than offsets the increase in 
brightness at the desired points. 

Elforts have been made in the past without much suc 
cess in trying to overcome this problem. These have in 
volved the use of specialized electroluminescent materials 
and have attempted to utilize specialized phase relation 
ships within the electroluminescent material in an effort 
to increase the desired brightness While suppressing the 
undesired excitation in neighboring areas. 
Among the advantages of the present invention are 

those resulting from the fact that an increased voltage 
?eld is applied at the desired point or points within the 
various elemental volumes of the electroluminescent 
material while greatly minimizing any undesired ?elds 
at other points within the display screen. In this way 
the brilliance of the light from the desired points is great 
ly increased while at-the same time the undesired back 
ground light caused by undesired excitation of the elec 
troluminescent material is markedly decreased. 
Among the many further advantages of the present 
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invention are those resulting from the fact that it im 
proves the de?nition, clarity, and brightness character 
istics of the display screen thus greatly enhancing the 
usefulness and intelligibility of the displayed information. 
The result is a big improvement in ?at-screen television 
display systems. 

It is among the objects of this invention to provide an 
electroluminescent display screen control method and 
apparatus having improved de?nition and brightness 
characteristics. 
Among the further important advantages of the present 

invention are those resulting from the fact that it enables 
an increased operating voltage differential to be applied 
at any desired point within the electroluminescent- ma~ 
terial while decreasing the effective voltage diiferential 
applied to the other areas where no light output is desired. 
The resulting improvement in de?nition arid brilliance in 
many cases is of the order of hundreds of times‘ that in 
prior screens. The present invention enables the rising 
light output characteristics of electroluminescent ma 
terials with respect to applied voltage to be utilized to 
great advantage. By virtue of the markedly increased 
voltage differentials obtainable in operation the light 
output from the desired points is increased by substan 
tial amounts, which in many cases are of ‘the order of 
hundreds of times that avialable in, the prior art, while 
the background illumination is actually decreased marked 
ly below that obtainable in any prior art screens of 
which we are aware. 

In this speci?cation and in the accompanying draw ' 
ings are described and shown, electroluminescent display 
screen control methods and systems embodying our in 
vention and various modi?cations thereof are suggested, 
but it is to be understood that these are not intended 
to be exhaustive nor limiting of the invention, but on 
the contrary are given for purposes of illustration in 
order that others skilled in the art may fully understand 
the invention and the manner of applying the method and 
apparatus in practical use so that they may modify and 
adapt it in various forms, each as may be best suited to 
the conditions of a particular use. 
The various aspects, objects and advantages of the 

present invention will be more fully understood from a 
consideration of the following speci?cation in conjunc 
tion with the accompanying drawings, in which: 

Figure 1 is a schematic circuit diagram with portions 
being shown in perspective and cut-away‘, illustrating a 
voltage-responsive screen control method and apparatus 
embodying the present invention; in this illustrative em 
bodiment the screen is shown as being an electrolumines 
cent display screen; 

Figure 2 is a schematic circuit diagram of a modi?ed 
method and apparatus similar with that illustrated in 
Figure 1; _ _ 

Figure 3 is a schematic vcircuit diagram of a portion 
of the display screen of Figure 1 and of Figure 2', for 
purposes of explaining the improved operation; _ 

Figures 4A and 4B are schematic circuit diagrams for 
purposes of explanation; 

Figure 5 is a graphical type representation of the way 
in which the light output from electroluminescent ma 
terials generally rises much faster than the applied volt 
age over a range of values‘; 

Figure 6 is an illustration used in connection with an 
explanation of the prior art and its limitations. 
As shown in Figure 1, the electroluminescent display 

screen, generally indicated at 10, includes a suitable rigid 
planar support member or backing 12 of inert electrically 
insulating material. For example, this‘ support may be 
a plate ‘of glass, or a plate of “Lucite” or “Plexiglas” 
(methylmethacrylate). A grid of inert condu'ctiveele 
ments or strips 14 extends ‘across the front face of the 
support 12 and ar'eshown in spaced parallel relationship 
insulated from each other. When a glass backing .12 is 
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4 
used, these conductive elements 14 are strips of conduc~ 
tive glass material, such as. tin oxide glass, extending 
across the face of the backing. Also, it is satisfactory 
to use chemically deposited or evaporated metal con 
ductors 14, of materials such as copper, aluminum, gold, 
and silver, suitably spaced as by etching or by scribing. 
For purposes of clarity in illustration, these conductive 

elements 14 are shown as being spaced a considerable 
distance apart. But in the typical screen 10, these con 
ductors are often quite closely spaced, for example, as 
many as 50 or 100 conductors per lineal inch‘ may be 
used, depending upon the total area of the screen and 
upon the distance from which it is to be used. For 
cinema type electroluminescent display screens the total 
area is much greater and only a few conductive elements 
14 per inch are used. 

Overlying the grid of conductors 14 is a layer or slab 
of electroluminescent material 16. A layer of zinc sul 
?de copper-activated material has proven very satisfac 
tory. Other electroluminescent materials such as zinc 
selenide or cadmium sul?de activated with copper may 
also be used. 

This electroluminescent layer may satisfactorily be 
prepared by dispersing the powdered electroluminescent 
phosphor material in melted castor wax. This melted 
electroluminescent matrix is then spread in a layer hav 
ing a thickness in the range from one to ten mils over the 
conductors 14-. We have found that an electrolumines 
cent layer 5 mils thick is preferable for most applications 
as giving good de?nition plus brilliance. Next, a trans 
parent covering plate 18 is placed over the matrix layer 
16. This transparent covering plate has a grid of con 
ductive elements 20 extending across its ‘lower face in 
spaced parallel relationship insulated from each other. 
This cover plate is pressed down upon the molten matrix 
of castor wax and phosphor material so as to exclude 
the air, and the castor wax is allowed to harden. 
The conductors 20 are transparent. They may satis 

factorily be prepared by evaporating thin plating of con 
ductive metal such as gold, silver, copper, or aluminum 
upon the undersurface of the ‘cover plate 18. When a 
glass covering plate is used, they may satisfactorily be 
formed by strips of conductive tin oxide glass. The 
conductive plating may be etched or scribed to produce 
the individual conductive elements 20 insulated from each 
other. 

In the foregoing description we have set forth certain 
desirable materials which may be used to advantage in 
constructing the electroluminescent display screen 10. 
However, it is to be understood that it is an advantage 
of the present invention that any voltage-responsive ma 
terial may be used which has the characteristic that one 
of its characteristics at least over a suitable operating 
range changes with increased voltage differential applied 
thereto. In the illustrative display screen shown any 
electroluminescent material may be used which has the 
characteristic that its light output at least over a suitable 
operating range increases with increased voltage differen 
tial applied thereto. Any inert insulating material hav 
ing good insulation strength may be used to provide the 
backing 12. Similarly, any suitable material _rn'ay be 
used to provide the transparent cover 18 and the trans 
parent conductors 20. _ , 

Regardless of the particular materials which are used, 
it is important that the screen 10 be constructed such 
that the total resistance as measured along the “length of 
each of the conductive elements 14 and along ‘the? length 
of each of the conductive elements 20 should be markedly 
less than the total resistance at each juncture‘ point from 
a conductor 14 to a conductor 20 through the electrolumi 
nescent materialle. For example, we ?nd that it is de 
sirable to have the resistance measured through the layer 
16 ateach juncture at least 100 times as large as the 
resistance measured ‘along the lengths of the individual 
conductors 1'4 and 2t), 
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In order to control the electroluminescent screen, each 
of the conductive elements 20 is connected by a lead 22 
to unidirectional current conduction means 24, shown 
as pairs of recti?ers in series. These recti?ers all have 
the same conductive relationship with the respective con 
ductive elements to which they are coupled. They are 
shown as having their favored (i.e. low resistance) di 
rection of conduction facing forward toward these con 
ductive elements. These conductive elements are con 
trolled by conductive means including a ?rst source of 
control voltage 26, called the forward voltage source and 
including a second source of control voltage 28 called 
the reverse blanking voltage source. 

In the control system shown, the forward voltage 
source supplies direct voltage at three terminals 30, 31, 
and 32. The center terminal 31 is neutral and is con 
nected to the common return circuit of the system, as in-, 
dicated by the ground connection symbol. The positive 
terminal 30 is connected by a lead 34 to selective energiz 
ing means, generally indicated at 36, and including a 
?rst wiper switch 38 and a second wiper switch 40 which 
are ganged together and driven in synchronism by a 
synchronous type motor 42. 

In order to feed voltage in the forward direction se 
lectively through the unidirectional current conduction 
means 24, the lead 34 is connected by means of a slip 
ring and wiper arm 44 of the switch 38 to the various 
switch contacts 46. From each of these contacts 46 the 
control circuit passes by way of individual leads 48 
through the respective recti?ers 24 to the conductive ele 
ments 20. 

In this control system the negative terminal 32 of the 
forward voltage source is connected by a lead 50 through 
a modulator 52 and by a lead 54 to second selective ener 
gizing means, generally indicated at 56. This second se 
lective energizing means includes a ?rst wiper switch 58 
and a second wiper switch 60, which are ganged together 
and driven in synchronism by a synchronous type 
motor 62. - 

In this control system the ?rst and second selective 
energizing means 36 and 56, respectively, are identical inv 
construction, except that the driving motor 62 is ener 
gized to rotate the switches 58 and 60 at a slower rate 
than the corresponding switches 38 and 40. This differ 
ence in switching speeds produces the desired different 
horizontal and vertical rates of sweep of the illuminated 
spot across the screen 10, in accordance with the type 
of information being displayed. For a television type 
of display, the picture is produced by rapidly sweeping 
the illuminated spot horizontally to “paint” the hori 
zontal line segments of the picture and by progressing 
vertically at a correspondingly slower rate from one line 
segment to the next. For such a display, the switches 
38 and v40 are driven at a rapid rate to create the line 
segments of the picture in the screen 10 while the switches 
58 and 60 move correspondingly slower. 
The various conductive elements 14 in the other con 

trol grid are individually connected by leads 64 to second 
unidirectional current conduction means 66 shown as 
pairs of series connected recti?ers. These recti?ers are 
all arranged in ‘the same conductive relationship with 
respect to the associated conductive elements 14. Their 
favored direction of conduction, that is, the direction of 
low resistance, is facing away from the conductive ele 
ments 14. These pairs of recti?ers 66 are connected by 
leads 68 to the respective contacts 70 of the wiper switch 
58. The return ‘circuit from the contact 70- is completed 
through a rotating wiper contact and slip-ring 72 to the 
lead 54. r . 

In operation, as the contact arms 44 and 72 rotate, 
they selectively apply a voltage ?eld across elemental 
volumes of the electroluminescent material at the various 
juncture points in the screen 10, causing these various 
points to emit visible light. The forward control circuit 
for energizing the desired points can be traced from 
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the positive terminal 30 through the lead 34, the slip-ring 
and arm .44, any one of the contacts 46, a corresponding 
lead 48 and through the corresponding pair of recti?ers 
24 and by a lead 22 to the corresponding one of the 
conductors 28. The return circuit passes from any one 
of the conductive elements 14 through the corresponding 
lead 64 and a corresponding pair of recti?ers 66 and a 
lead 68 to one of the contacts 70 and thence through 
the arm and slip-ring 72 to the lead 54 and back through 
the modulator 52 and through the lead 50 to the negative 
terminal 32. 
For interlaced scanning as now used in commercial 

television, alternate ones of the leads 68 are connected 
in succession to adjacent contacts 70 over one-half of 
the switch 58, and the respective intermediate leads 68 
are connected in succession to adjacent contacts 70 over 
the other one-half of the switch 78. 
The modulator 52 controls the strength of the voltage 

?eld applied through the electroluminescent material at 
the respective juncture points of the screen 10 and thus 
controls the relative intensity of the light emitted-at the 
various points of the screen 10 in accordance with the 
information being displayed. The modulator 52 may 
be any electrical valve whose effective conductivity is 
controllable in response to a control signal fed in through 
the control line 74. For example, a triode may be used 
with the anode circuit connected to the lead 54, and the 
cathode circuit connected to the lead 50; the grid is con 
trolled by line 74. 

In prior art electroluminescent screens, as schematically 
indicated in Figure 6, the operation of the screen produces 
a band of illumination 80 at all points along the length 
of the grid conductor 20a which is energized. This back 
ground illumination results from the electric ?eld which 
is created along the length of the conductor 20a. For 
example, assume that a positive voltage of say 50 volts 
is applied to the conductor 20a. That is, the voltage be 
ing applied to the conductor 20a is assumed to be 50 
volts more positive than that of the electroluminescent 
layer. At all points along the length of this conductor 
20a a voltage difference of 50 volts now exists between 
the conductor 20a and the body of the electroluminescent 
material, and this voltage difference causes the electro 
luminescent material to emit the band of light 80. 

Similarly, assume that a negative voltage of 50 volts 
is applied to the grid conductor 14a. A ‘band 82 of 
background illumination is created at all points along 
the length of the conductor 14a as a result of the voltage 
differential between the conductor 14a and the body of 
the electroluminescent material. At the juncture point 
where the conductive elements 14a and 20a approach 
each other most closely, a total voltage difference of 100 
volts is applied across an elemental volume of the electro 
luminescent material causing a brighter spot as indicated 
at 84. 

Efforts have been made prior to the present invention 
to overcome this problem by operating the conductors 
of one of the grids at the same voltage as the body 
of the electroluminescent material, by grounding. This 
does not solve the problem because the conductors of 
the other grid must then be operated at twice the voltage 
differential with respect to the body of the electrolumi 
nescent material to obtain the same brilliance at the spot 
84. As a result, a much brighter band of background 
illumination is created along the energized conductor. 

In order to prevent any background illumination, a 
blanking voltage is applied in the reverse direction through 
the unidirectional current conduction means 24 and 66 
to all of the conductors 14 and 20 which are not being 
used to energize the desired spot in the screen 10. 

Consideration is now directed to Figures 3, 4A and 
4B in conjunction with Figure 1. For purposes of ex 
planation, assume that a positive voltage as indicated by 
(+) (Figure 3) of, say, 50 volts is applied in the forward 

, direction through a pair of the recti?ers 24' to energize 
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a‘selected one'of the conductors 270'.‘ A return circuit is 
completed from a selected conductor 14' in the other grid 
by.‘appl-yin‘g a negative voltage as indicated by (—) 
(Figure 3) of, say, 50 volts through a pair of the recti?ers 
66’ in the forward direction. As a result, an elemental 
volume of electroluminescent material 86 at their ‘junc 
ture point is brightly illuminated, as desired. 

. This energizing voltage is applied in the forward'direc 
tron through the recti?ers 24' and 66’ so that, as ‘indicated 
in Figure 4B, they offer a relatively small resistance 'to 
the applied voltage. These recti?ers. 24' and '66’ are 
effectively in series with the elemental volume '86, and 
because of their low forward resistance, only asm'all 
voltage drop s appears across them. Most of the applied 
voltage appears across the'elemental volume 86 as indi 
cated at V2 creating an intense electric ?eld and brilliantly 
lighting this spot 86. 
At the same time, positive blanking voltages of, say, 

50 volts ‘are applied in the reverse direction through 
the other pairs of recti?ers 66 to the other conductors 14 
while‘a return circuit is ‘completed in the reverse’direction 
through the other recti?ers 24 by applying ‘negative volt 
ages of, say, 50 volts, as indicated in Figure 3. \ 
Advantageously, all of the other elemental volumes 88 

of electroluminescent material along the positively ener- I 
gize‘d conductive element 20', now are at juncture points 
with the other conductive elements 14 which are also 
being subjected to positive voltages applied in 'the reverse 
direction through the recti?ers 66. Thus, these volumes 
88 not subjected to any appreciable ?eld and are desir< 
ably maintained blanked out regardless of the magni 
tudes of the forwardly applied voltages on the‘ele'ments 
14' and 20'. 

Advantageously, all of the elemental volumes 90 along 
the negatively energized conductive element 14' are now ' 
at juncture points with the other conductive elements 20 
which are also being subjected to negative ‘voltages 
applied in the reverse direction through the recti?ers 66. 
Thus, these elemental volumes are desirably held blanked 
out regardless of the magnitudes of the forward voltages 
on-the‘ elements 14’ and 20'. 
With regard to the other elemental vohunes ‘92 at other 

points (i.e. not along the forwardly energized ‘conduc~ 
tive elements 14’ and 20'), it is seen that the ‘blanking 
voltages are applied effectively in a series circuit through 
the recti?ers 24 and 66 in the reverse high resistance 
direction. Thus, as indicated in Figure 4A, the great 
major portions m of the reverse blanking voltage appears 
across the recti?ers 24 and 66. Only a very ‘tiny frac 
tion V1 of this ‘voltage appears across each of the‘ vol 
umes 92. Thus, the volumes 92 are also maintained 
substantially completely blanked out while the volume 86 
is brilliantly illuminated. 
As a result of this advantageous operation, the forward 

voltages can be increased to much larger values than 
possible heretofore with comparable electroluminescent 
materials. The result is a many-fold increase in bril 
liance, de?nition and clarity. As diagrammatically illus 
trated in Figure 5 the light output from electrolumines 
cent materials over a range of values generally increases 
rapidly and at an increasing rate with applied voltage. 
Thus, vthe increases in applied voltage obtainable with 
the ‘present invention often provide an increase in light 
output ‘of 100 times or more for the same background 
illumination. 
The baclr‘resistance, or reverse resistance of the unidi 

rectional current conduction means 24 and ‘66 is prefer~ 
ably ‘substantially greater than the resistance through the 
layer of ‘electroluminescent material. With electrolumi 
nescent materials of the type giving a resistance through 
the layer 16 of a relatively low value, say less than a 
million ohms, then germanium type recti?ers may be used 
arranged to provide a reverse resistance of at least two 
million ‘ohms or more. 
’With higher resistance layers 16, vacuum tube recti 
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8 
?ers maybe used. We have foundthat even with ‘phos 
phor ‘materials having a speci?c resistivity as high as 109 
ohm-centimeters, highly ‘satisfactory results are obtained 
by using‘ tube recti?ers such as 6H6’s. 
To apply the ‘reverse blanking voltage, the negative 

terminal 94v-of v‘the source ‘28 -is connected through a lead 
98 to -a ‘conductive commutator disk 100 of the switch 
40. This disk v1'00 has an insulating notch in its perim 
eter and thus engages all of the contacts 102 except the 
contact corresponding in position with the contact 46 
being energized by ‘the wiper arm 44. Corresponding 
contacts 46 and 102 of the switches 38' and 40 are con 
nected together by jumper leads 104 as shown. 
The neutral terminal 95 of the source 28 is grounded, 

and the positive terminal 96 is connected through a lead 
106 to a commutator disk 108 of the switch 60 engaging 
all of the contacts 110 except that corresponding with 
the position of the arm 72 in the companion switch 58. 
Jumper leads 112 connect corresponding contacts 70 and 
110. 

In order to modulate the brilliance of the various 
bright spots so as ‘to display the desired intelligence, for 
example to display a television program, an antenna 114 
picks up the desired signal. This is ampli?ed by the 
video ampli?er and sweep control 116, the ampli?ed 
signal being applied to the control line 74. 
As indicated schematically by the lines 7118 and 120, 

the control 116 provides signals for synchronizing the 
sweeping speeds of the motors 42 and 62. 
The control system of Figure 2 is generally similar to 

that of Figure 1 and corresponding reference numerals 
are used in these two ?gures for parts performing cor 
responding functions. 
The selective energizing means 36 for applying ener 

gizing voltage to selected conductive elements 20 includes 
a pulse generator 121 coupled through an isolating 
capacitor 122 to a lead 124 connected to an electrical 
delay-line network 126. This delay line includes a plu 
rality of identical inductors 128 connected in series with 
a plurality of capacitors 130 connected in shunt across 
the line at the junctions of the respective inductors. The 
terminals of this delay line are indicated at 129 and 131. 
A terminating impedance 132 having a value of Zn 

corresponding with the characteristic impedance of the 
line is connected ‘across the end-opposite to the input 
end which is fed by the lead 124. A positive voltage 
is fed via the lead 34 into the pulse generator, which 
supplies sharp square-wave pulses of positive voltage to 
the delay line. As these positive voltage pulses travel 
down the delay line from the input terminals 129 and 
131 toward the terminating impedance 132, successive 
leads 48 have brief positive voltage pulses applied thereto 
to produce the desired sweep. The termination 132 pre 
vents re?ections back down the line. The other input 
terminal 131 is connected to the other output terminal 
of the pulse generator by a lead 133 which is. grounded. 
The pulse generator 121 may ‘be a multivibrator circuit 

or a ‘Schmidt trigger circuit controlled by the video am 
pli?er and control 116 as diagrammatically indicated by 
the connection 134. 

In order to blank out the other spots in the screen 10, 
a negative reverse blanking voltage is applied from a 
negative terminal 94 of the source 28 through the lead 
98 and an isolating resistor 136 and through a lead 138 
to vvthe lead 124 feeding into the delay-line terminal 129. 
This negative voltage holds all the inductors 128 negative 
except at the place along the delay-line being traversed 
by the positive voltage pulse from the generator 121. 

For purposes of emphasizing the desirability of uti 
lizing unidirectional current conduction means having a 
high resistance in the reverse direction, pairs ‘of series 
connected ‘recti?ers ‘are ‘shown in Figures 1, 2, ‘and 3. 
When the back resistance of the recti?ers being used 
is lower than the desired relationship to the resistance 
of‘the ‘electroluminescent layer 16 ‘than that expressed 
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above, then two or more vrecti?ers may desirably be 
connected in series as shown. vWhere each recti?er has 
a relatively high back resistance, then a single recti?er 
may be used. _ 

As will be understood from the above speci?cation the 
unidirectional current conduction means 24 and 66 are 
intended to operate to minimize resistance in the energiz 
ing circuit while maximizing the resistance in‘ the blank 
ing circuits. The concept of our invention includes 
means other than recti?ers for providing low forward 
resistance and high back resistance. The claimed method 
includes the steps of applying an energizing voltage in 
the forward direction through a low resistance path to 
selected elemental volumes of the" electroluminescent ma 
terial, and simultaneously applying a blanking voltage of 
opposite polarity through high resistance paths to ele 
mental volumes other than said selected ones. 
The return circuit for the forward energizing voltage 

is traced through the switch 58 corresponding to that in 
the system of Figure 1. 
The reverse blanking circuit is completed to the posi 

tive terminal 96 through the lead 106 from the switch 56 
as in the system of Figure 1. 
From the foregoing it will be understood that the elec 

troluminescent display screen control methods and sys 
tems of the present invention described above are well 
suited to provide the advantages set forth, and since many 
possible embodiments may be made of the various fea 
tures of this invention and as the method and apparatus 
herein described may be varied in various parts, all with 
out departing from the scope of the invention, it is to be 
understood that all matter hereinbefore set forth or 
shown in the accompanying drawings is to be interpreted 
as illustrative and not in a limiting sense and that in 
certain instances, some of the features of the invention 
may be used without a corresponding use of other fea 
tures, all without departing from the scope of the inven 
tion. 
We claim: 
1. An electroluminescent display screen control sys 

tem comprising a ?rst grid of spaced parallel conductors, 
a second grid of spaced parallel conductors in spaced 
electrically insulated relationship with said ?rst grid, the 
conductors of said second grid being axially aligned at a 
substantial angle with respect to the axes of the con 
ductors of said second grid, a layer of electroluminescent 
material positioned between said grids, ?rst unidirectional 
current conduction means readily conducting current in 
a favored direction and resisting flow of current in the 
reverse direction and being connected to the respective 
conductors of said ?rst grid in relationship to favor the 
conduction of current to said conductors, second unidirec 
tional current conduction means readily conducting cur 
rent in a favored direction and resisting the ?ow of cur 
rent in the reverse direction and being connected to the 
respective conductors of said second grid in relationship 
to favor the conduction of current laway therefrom, a 
control voltage source, circuit means selectively apply 
ing said control voltage through said ?rst unidirectional 
current conduction means in the favored direction to a 
respective one of the conductors of said ?rst grid and 
selectively returning said control voltage through said 
second unidirectional current conduction means in the 
favored direction from a respective one of the conduc 
tors of said second grid, and including means selectively 
applying a blanking voltage in the reverse direction 
through said ?rst unidirectional current conduction 
means to other respective conductors of said ?rst grid 
and selectively returning said blanking voltage in the 
reversed direction through the second unidirectional cur 
rent conduction means from other respective conduc 
tors of said second grid. 

2. In the art of operating electroluminescent display 
screens of the type including ?rst and second grids of 
conductive elements arranged selectively to energize ele 
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10 
mental volumes of electroluminescent material, the im-‘ 
proved method for increasing the brilliance while pre 
venting undesired background illumination comprising 
the steps of applying a blanking voltage in the reverse 
direction through unidirectional current conduction 
means to all of the conductive elements of said ?rst 
grid except at least one while providing a return circuit 
for said blanking voltage through all of the conductive 
elements of the second grid except at least one, and simul 
taneously applying a voltage in the forward direction 
through unidirectional current conduction means to one 
of the other conductive elements of the ?rst grid and pro 
viding a return circuit for said voltage through one of 
the other conductive elements of the second grid. 

3. An improved electroluminescent display screen con 
trol system providing increased brilliance ‘at the desired 
juncture points while blanking out the remainder of said 
screen and comprising a ?rst grid of conductive elements 
in insulated relationship, a second grid of conductive ele 
ments in insulated relationship and spaced from said ?rst 
conductive elements forming spaced junctures therewith, 
electroluminescent material between said grids, unidirec 
tional current conduction means connected to the re 
spective conductive elements of one of said grids and all 
having the same direction of conduction, ?rst selective 
energizing means arranged to complete an energizing cir 
cuit through the unidirectional current conduction means 
and through selected conductive elements of said one 
grid and through said electroluminescent material and 
through selected conductive elements of the other grid, 
said energizing circuit including energizing voltage ap 
plied in the forward direction through the unidirectional 
current conduction means, thereby to energize the elec 
troluminescent material at the junctures of the selected 
conductive elements of said grids, second selective blank 
ing means arranged to complete a blanking circuit 
through the unidirectional current conduction means and 
through other selected conductive elements of said one 
grid and through said electroluminescent material and 
through other selected conductive elements of the other 
grid, said blanking circuit including blanking voltage 
applied in the reverse direction through the unidirec 
tional current conduction means in the reverse direction, 
thereby to prevent any substantial illumination of the 
electroluminescent material at other junctures. 

4. An electroluminescent display screen control sys 
tem including a layer of electroluminescent material 
which admits light when an electric ?eld is applied there 
across, a ?rst grid including a plurality of non-intersect 
ing conductors arranged along one surface of said elec~ 
troluminescent layer, a second grid including a plurality 
of non-intersecting conductors arranged along the oppo 
site surface of said electroluminescent layer, said grids 
being so oriented that projections of both grid structures 
form an intersecting pattern, a plurality of unidirectional 
current conduction elements connected to the respective 
conductors of said ?rst grid in a ?rst conductive rela 
tionship with respect thereto, a second plurality of unidi 
rectional current conducting elements connected to the 
conductors of said second grid in a reverse current con 
ducting relationship therewith, ?rst switching means ar 
ranged to apply voltage in a forward direction through 
one of said unidirectional current conducting elements 
of the ?rst plurality to one of the conductors of said 
?rst grid and arranged to complete a circuit through one 
of said unidirectional current conducting elements of 
the second plurality to one of the conductors of said 
second grid, and second switching means arranged to 
apply voltage in a reverse direction through said unidi 
rectional current conducting elements of the ?rst plu 
rality to the other conductors of said ?rst grid and com 
pleting a circuit through the unidirectional current con 
ducting elements of the second plurality to the other con 
ductors of said second grid. 

5. A ?at screen television control system comprising 
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?rst and second grid‘ structures of spaced parallel con 
ductive elements in spaced insulated relationship with 
one- another sogpositioned that projections of both ‘grid 
structures form an intersecting‘ pattern, voltage-respon 
sive light-emitting material at the points where thecon-r 
ductive elements of the ?rst grid structure approach 
closest to the conductive elements of the secondv gridv 
structure, a plurality of recti?er means all connected in 
the same relationship to the conductive elements of the 
?rst grid, ?rst switching means arranged to apply’ a con 
trol, voltage in circuit from a selected one of the conductive 
elements of the ?rst grid structure through an elemental 
volume of said light-emitting material to a selected con 
ductive element of said second grid structure and in the 
forward direction through one of said recti?er means, 
and second switching means arranged to apply a blanking 
voltage in circuit through the other conductive elements 
of the ?rst grid structure and through the other ele 
mental volumes and the other conductive elements of 
the second grid and through said recti?ers in the reverse 
direction, an electrical delay line having spaced points 
therealong coupled to the conductive elements of one 
of said grid structures, a pulse generator coupled to one 
end of said delay line, an intensity modulator connected 
to said ?rst switching means, and sweep control means 
connected, to said ?rst and second switching means for 
operating them- in synchronism. 

6. An improved electroluminescent delay screen control 
system providing increased brilliance at the desired points 
while selectively blanking out other areas of the screen 
comprising a ?rst grid of conductive elements in insulated 
relationship with one another, a second grid of conduc 
tive elements in insulated relationship with one another 
and spaced from the elements of the ?rst grid and at 
an angle therewith forming spaced junctures between the 
respective elements of the grids, a plurality of unidirec 
tional current conduction means connected to the re 
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spective elements of one ‘of said grids and all having 
the same relative favored direction of conduction with 
respect to, the elements of said one grid, ?rst and second 
synchronized switch means, a plurality of, conductive 

'. means connectingv said ?rst and second switch means to 
the elements of the ?rst grid, a forward voltage source 
connected in circuit with said ?rst switch means and the 
elements of the second grid, a reverse blanking voltage 
source of opposite polarity from said forward source con 
nected in circuit with said second switch means and the 
elements of the second grid, said ?rst switch means selec 
tively applying said forward voltage source to at least 
one of the conductive means, said second switch means 
selectively applying said reverse blanking voltage source 
to other conductive means, a modulator for controlling 
the intensity of said forward voltage source, and con 
trol means for operating said synchronized switch means. 

7. An improved electroluminescent display screen as 
claimed in claim 6, and including third and fourth switch 
means, a plurality of conductive means connecting said 
third and fourth switch means to the elements of the sec 
ond grid, said third switch means being in circuit with 
said forward voltage source, and said fourth switch means 
being in circuit with said reverse blanking voltage source, 
said third switch means selectively applying said forward 
voltage source to at least one of the second plurality of 
conductive means, and said fourth switch means selec 
tively applying said reverse blanking voltage source to 
others of the conductive means of the second plurality. 
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