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The present invention relates to image producing de-
vices in general and more particularly to an electrical
image producing device such as a plotter or display de-
vice and to the control means therefor.

Many image producing devices such as plotters and
display devices and many methods of producing images
in graphical and other forms have been devised in the
past, Some of the known devices have been electrical
and some have also employed luminescent means for re-
producing and recording the resulis. For the most part,
bhowever, the known devices are slow and tedious to op-
erate, are relatively inaccurate being subject to human
errors, are manual, and have not been able to automati-
cally interpret and handle digital information and use
such information directly in the producing of a graph
or display. Furthermore the known devices must receive
information in an orderly or preplanned arrangement to
be efficient which is not true of applicants’ device. For
these and other reasons the known devices have been
unsatisfactory.

The present invention overcomes these and other dis-
advantages and inaccuracies of the known devices by
teaching the construction and operation of an extremely
high speed device, such as a plotter, capable of handling
digital, as distinguished from analog information, ca-
pable of producing visual images and permanent photo-
graphic records therefrom in the form of graphs or other
displays, and capable of handling and using information
in random order.

It is therefore a principal object of the present inven-
tion to provide high speed automatic means for making
graphs or other images from digital information.

Another object is to increase the accuracy of graph
plotting.

Another object is to provide electrical or electronic
means for energizing selected members in a grid struc-
ture to produce a luminescent image from digital informa-
tion.

Another object is to make a permanent record of an
image formed by electrical impulses used to momentarily
energize angularly arranged elements in an electrolumi-
nescent grid structure.

Another object is to provide relatively simple and in-
expensive means for selecting and energizing elements

of an electroluminescent structure with impulses repre-

senting digital information to produce an image thereon.

Another object is to provide graph making means ca-
pable of receiving information from known and avail-
able computers, storage, devices, tape devices and other
sources of digital information.

Another object is to provide means for making a
visable image from digital information which operates
at the same speed and accuracy regardless of the order
in which the input digital information is received.

Another object is to provide means for plotting digital
information which are compatible with known comput-
ing machines, digital storage and read out devices, tape
read out means and other sources of digital information.

Another object is to provide improved means for
handling and using digital information in the forming of
images such as graphs and charts representative thereof.

These and other objects and advantages of the present
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invention will become apparent after considering the fol-
lowing detailed specification which covers a particular
embodiment of the present invention in conjunction with
the accompanymg drawings, wherein:

FIG. 1 is a schematic block diagram of an image pro-
ducing device including a control network therefor con-
structed according to the present invention;

FIG., 2 is a schematic wiring diagram of a typical
buffer circuit employed with the network of FIG. I;

FIG. 3 is a schematic wiring diagram of a typical trans-
lator circuit of the same control network;

FIG. 4 is a schematic wiring diagram of a typical gate
circuit employed in the control network of FIG. 1;

FIG. 5 is a schematic wiring diagram -of a typical reg-
ister circuit for the same control network; and

FIG. 6 is an enlarged plan view -of a photograph show-
ing a graph plotted thereon by the subject device.

Referring to the drawings by reference numerals, the
number 10 indicates a control network for energizing a
graph plotting device such as grid structure 12. The
network 10 is energized at the input leads 14 by digital
information such as impulses which are available at the
output of a computing machine, storage unit, tape device
or other digital emitting device. The impulses can be

5 in binary coded decimal form or any other suitable form.

The digital information enters the network 18 and is in-
terpreted and handled by various interconnected circuits
in the network 16 and the output therefrom is used to
energize the grid structure 12 to produce an image as
will be shown.

The grid structure 12 is formed by a plurality of spaced
parallel conductors 16 which extend thereacross i a
layer in-one direction. A layer of electroluminescent ma-

erial 18 such as a layer of phosphor or the like is po-

5 sitioned adjacent to the layer of conductors 16 and

another layer of spaced parallel conductors 2@ arg po-
sitioned adjacent the opposite surface of the layer 18 and
are spaced by said layer I8 from the layer of conductors
16. The conductors 29 extend at an angle to the -con-
ductors 16, and for illustrative purposes the angle is
shown as being a right angle. The conductors 2§ are
formed of relatively thin light conductive material for
reasons which will become apparent hereinafter. For
illustrative purposes the conductors 16 will be: considered
herein as being paraliel to the x-axis of an x—y co-
ordinate system and the conductors 20 as being parallel
to the y-axis. The number and size of the conducters
16 and 28 can be varied depending 6n the size and num-
ber of digits to be plotted on each axis, the detail re-
quired to be shown, and the size and shape of the image
to be produced. In FIG. i the size of the grid 12 and
the size, number and spacing of the conductors has been
intentionally enlarged for illustrative purposes.

A film housing 22 (FIG. 1) is hingedly mounted on the
grid 12, and a film 24 is positioned in the housing in inti-
mate contact with the grid 12 adjacent the transparent
conductors 28. A hinge device such as the hinge 26
may be provided for raising and lowering the film housing
22 when installing and removing film 24. During opera-
tion of the device, the film 24 is positioned in the housing
as described.

In order to expose the film 24 and form a graphical
image thereon, selected pairs of the crossed conductors
16 and 20 are simultaneously energized by -electrical im-
pulses. When two crossed conductors are energized by
suitable electric impuises the photo emissive phosphor
layer 18 between the cross over peint of the particular
energized conductors is excited to brightness and forms
a spot of light which is recorded -on the film 24. By ener-
gizing a plurality of said cross over points at different
locations according to the digital information fed into the
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leads at 14, a graph can be produced on the film 24. The
speed at which the graph is made depends substantidily
entirely on the speed that the input information is fed into
the network 10 at leads 14 and to a lesser extent of the
speed of the nétwork 16 itself. It will iow be explained
more in detail how the network 10 opeérates.

The network 10 is made up of a number of irtercor-
nected circuits including a plurality of buffer circuits 28,
a typical one of which is shown in FIG. 2. Each buffer
¢ircuit 28 has a pliirality of the input leads 14 which are
connected at their opposite ends to the output of a com-
putef, a storage unit, or some other suitable source of
digital information (not shown). The information fed
to the buffers 28 is in the form of control and digital im-
pulses which correspond to particular grid conductors 6
and 20 to be energized. If, for example, the grid 32 has
100 conductors 16 extending parallel to the x-axis and
100 conductors 2@ parallel to the y-axis, then it will be
necessary to feed into the buffers 28 four digits; two of
which cortespond to the units and tens digit positions
representing a particular x conductor and two of which
correspond to the unit and tens digits representing a par-
ticular y conductor. For example, the conductors can
be represented by pairs of digits such as 00, 01, 02,
03 ...10, 11 ...22, 23 ...to 99 in both direc-
tions. The number of conductors in both directions, as
indicated, can be increased or decreased depending upon
the requirements of the graphs and the number of points
to be plotted, and the basic circuits forming the network
10 can be expanded or reduced as required. In FIG. 2 is
shown a typical one of the buffer circuits 28 in an actual
model which includes six similar buffer circuits. The
buffer circuit 28 amplifies and complements the incoming
digital impulses and passes this information along to other
circuits. The operation of the buffer involves weil known
electronic principles and need not be described in detail.

The outputs of the buffer circuits 28 are fed by a plu-
rality of leads 3@ to a translator circuit 32. The translator
circuit 32 has means therein which recognize certain input
impulses and use of them to establish control conditions
for passing along the digital information. A control digit
usually accompanies and preceeds the digitai information
corresponding to a particular point to be plotted and is
used to energize a reset generator 34. When energized
the reset generator 34 emits an impulse that causes a digit
counter 36 and a plurality of registers, such as registers
38a, 38b, 38c and 384, to reset and clear out information
previously stored therein. After the registers are cleared,
the translator 32 proceeds to feed the digital information
that follows the control impulse to the several registers
38a, 38b, 38c and 384. The registers are controlled to
receive the digital information by the counter 36 and also
by a plurality of associated gate circuits 49a, 40b, 48c
and 40d.

After a digit is read into and stored in each of the
registers 38a, 38D, 38c and 38d, other circuits are ener-
gized to transfer this information to the proper conductois
16 and 20 of the grid 12. Bear in mind that two digits
are required to represent each conductor 16 and 20 in a
100 conductor square grid. This is accomplished using a
plurality of gate circuits, signal generators or oscillators,
and associated controls therefor.

To more fully understand the operation of the present
device and the functions of the circuits involved, consider
by way of example the operations involved in plotting
a point corresponding to the particular input information
“P-2-7-1-9.” 1In the example, “P” represents a control
impulse, the digits “2” and “7” represent a partciular one
of the conductors 20, and the digits “1” and “5” represent
a particular one of the conductors 16. The subject input
information “P-2-7-1-9” is represented by impulses ap-
pearing on input leads 14 of the buffer circuits 28.

The input impulses P-2-7-1-9 arrive at the buffer cir-
cuits 28 and are amplified and complemented by known
electronic means and are fed to the translator circuits 32.
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The translator circuits include means therein that recog-
ftize the control imptilse “P” as being the reset command
and respond thereto by providing an output to energize
the reset generator 34. Thereupon the reset generator 34
emits an output signal which energizes and resets the digit
counter 3% to an initial or starting position. The reset

enerator 34 also emits an ocutput signal to clear any in-
formation that may still be in the registers 384, 380 38¢
and 38d.

After the control impulse “P” has performed the above
described operations, the digital informiation in the form
of impulses representing the four digits which identify
the conductors to be excited are received info the trans-
lator circuit 32 and are fed therefrom to the registers.
In the example, the digit impulse “2” is the first to be
received and is also the first to be fed out of the translator
32. While the digit “2” impulse is being fed out of the
translator circuit 32 and into the register there is pro-
duced a pulse which energizes a so-called “one-shot” gen-
erator circuit 42. Thereupon the one-shot generator emits
2 control impulse which is used to control the output of
the transtator circuit 32 and assures that all digit impulses
representing the particular digit, in this case digit “2,” are
received by the translator 32 before being decoded and
read out. Thereafter, the translator emits an output
signal on a lead assigned to the digit 2. In the drawing
only one of the many leads into and out of the translator
32 and other circuit components is shown for illustrative
purposes and it is to be understood that there are actually
many such leads in order to accommodate all of the pos-
sible digits.

The translator output cn lead 2 is fed to all four of
the gate circuits 48a, 48b, 46c and 48d. However, the
gate circuits 40 are controlled by the setting in the digit
counter 36, and at this time with the counter 3% still in its
initial setting position, only the gate circuit 40q is able to
receive and pass the digit “2” information to the associ-
ated register 384 where it is retained for later pur-
poses.

The “one-shot” generator 42 also generates a delayed
impulse which energizes the digit counter 36 after the
digit “2” information has been read out of the translator
32. The delayed impulse is used to advance the counter
36 to its second setting position. This energizes the sec-
ond gate 40b which is associated with the register 385
in preparation for the read out from the translator 32 of
the digit “7” information. Therefore, with the digit 27
already stored in the register 384, circuits are established
to tead into the register 38% information representative
of the second digit, namely the digit “7.”

The second digit being a “7” is represented in the bi-
nary coded decimal system by pulses appearing in the
input to the translator on the leads “1,” “2,” and “4.”
After amplification and deccding the second dight infor-
mation, the information is fed to the inputs of all four
gates 48a, 4Gb, 46c and 48d. However, only the gaté
40b is able to pass the information to the register 385
because the digit counter 36 is in its second setfing posi-
ticn. Again the “one-shot” impulse has a delayed por-
tion which advances the digit counter 38, this time to its
third setting position. Digits are now stored in registers
38z and 38) corresponding to the two digits needed to
identify and energize one of the conductors 28, and cir-
cuits are established to read the third digit into the regis-
ter 38c. The third and the fourth digits, namely “1”
and “9” respectively, are read into their respective regis-
ters 38¢ and 384 in a similar way to the first two digits,
and together they represent one of the conductors 16.

When the fourth digit is being stored in the register
38d, the digit counter 36 is again advanced by a delayed
one-shot impulse from the generator 42. This time the
counter 36 moves to its fifth seiting position and energizes:
ancther impulse generator 44. The generator 44 there-
upon emifs an impulse that energizes a gated oscillaior
circuit 46, The circuit 46 generates impulses that are
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fed through circuits established by the registers 38 to ap-
propriate conductors 16 and 28, In an actual device the
oscillator circuit 46 generates two square wave output
signais for an interval of approximately 400 microsec-
onds duration and at a frequency of about 25 kilocycles.
The oscillator 46 also generates the two outpui square
wave signals mutually 180° out of phase, and cach of the
oscillator output signals is fed to a different set of gate cir-
cuits 48. One set of the gate circuits 48 is assocaited with
circuits for feeding the conductors 20 and the other with
circuits for feeding the conductors 6. Therefore, the
signals reaching the particular conductors 16 and 20 rep-
resenting the spot to be illuminated are out of phase.

The gate circuits 48 and the other gate circuits eni-
ployed in the network 16 may be two legged gate cir-
cuits of the type shown in FIG. 4 wherein each has two
inputs, one being connected to the cutput from one of the
registers 38a and 38c, and the other being connected
to the associated oscillator output.

The outputs from each of the gate circuits 48 are ap-
plied to as many as 10 different output gate circuits 59,
The output gates 50 are similar in construction to the
gates 48 in that they have two input connections and one
cufput connection (FIG. 4).

One of the input connections to each of the gates 50 is
connected to the output of one of the gates 48, and the
other input to each of the gates 58 is connected fo the
outputs of the associated registers 360 and 384 which
represent the unils digit for each of the conductor pesi-
tions. The selected gates 8¢ pass electric impulses to the
conductors associated therewith corresponding to the par-
ticular digits stored in the associated registers.

As previously noted one signal from the oscillator 46
is applied to the gates associated with the registers 38a
and 38/ and another signal from the oscillator 44, which
is out of phase with the aforementioned oscillator signal,
is applied to the gates associaied with the registers 38¢
and 384. Also the output of the gates 59 associated with
the registers 38« and 380 are comnected to the grid con-
ductors 28 and the output of the gates 5% associated with
the registers 38¢ and 38d are connected to the grid con-
ductors 1¢. Therefore, the osciilator signals applied to
the conductors 2§ are out of phase with the signals ap-
plied to the conductors 16, and this condifion is neces-
sary in order to energize the phoesphor layer 18 and pro-
duce a spot of light. This means that a light spot wiil
only be produced at the cross-over location of a conductor
16 and 29 when the particular conductor 16 and the par-
ticular conductor 28 are simunitanscusly energized by out
of phase signals. This is so because it requires the voit-
age difference produced by the out of phase voltages on
the two crossed conductors to excite the phosphor layer
18 to produce light. The total time required to produce
a light spot is less than one millisecond.

The particular type of gate circuit shown and described
herein has been used successfully in an actual plotier con-
structed according to the present invention. It will be
readily apparent, however, that other equally suitable
gates could also be used. Furthermore, in an actual test
model semiconductor diodes were used in the various gates
in order to conserve space. Those skilled in the art will
readily recognize these gates as being negative “and” gates.
The principle of cperation of a typical “and” gate will be
described hereinafter in conmnection with the circuit of
FIG. 4,

The gate of FIG. 4 has a pair of input leads 51,
each with a semiconductor diode 52 and 54 connected
therein., The polarity of the diodes is such as to result
in easy conduction therethrough when a positive voltage
is applied, and g positive input will result in substantially
the same voltage being at the output. If, however, the in-
put voliage applied to diode 84 is lower than the input
voltage applied to diode 52 no current will flow in diode
54 because it will then be biased into a non-conducting
condition by the higher voitage on the other diode 52.
Therefore, the output voltage under this condition of the
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gate must necessarily be substantially the same as the
higher or more positive input voltage. Therefore, if we
define an input signal as being a reduction in positive
input voltage from some quiescent level, there can only
be an output signal, that is to say a reduction in positive
output voltage, when the same reduction in the input sig-
nal is present on both inputs or when the higher of two
input signals is reduced.

The same principle can be expanded to a gate circuit
having a greater number of inputs, as for example the
circuit shown in FIG. 3, which illustrates cne section of
the translator 32. The gates 48a, 48b, 48c, 484, 48, and
58 can all be similar in construction to the two legged
gate circuit shown in FIG. 4.

Applying the principle of the gate to the gates 48,
it will be aparent that if the particular digit stored in the
register 384 is 2, then the digit “2” gate in the gate circuit
48 will have a low volfage on its input and all of the other
9 gates representing the other possible digits in gate 48
will have relatively higher voltages applied thereto. Now,
if the output signal from the oscillatoor 46 varies between
voltages that are greater than the voltage supplied to the
digit “2” gate from the register 38¢ and less than the
voltage applied to the input to the other digit gates from
the register 38q, then the digit “2” gate will be the only
gate with a signal on the output and this in turn will be
the only gate with a signal applied to an output gate 58.
The same applies to the other gates 48. Likewise only
the gate 5¢ which has received the digit “2” signal and tha
also receives a digit 7 impulse from the register 385 will
pass a signal on to a conductor 28, and only the gate 59
which recéives a signal “1” from the register 38c and
also a signal “9” from the register 384 will energize a
conductor 16.

Only a portion of the overall circuitry necessary to
produce an image on a one hundred conductor grid are
shown in the drawings to illustrate the invention.

FIG. 2 shows a schematic diagram of one of a plu-
rality of buffer circuits 28 employed in the present device;
and FIG., 5 shows schematically the circuit of one of the
registers such as register 38a. These circuits operate on
known principles, and it is not deemed necessary to de-
scribed their structures and operations in detail.

FIG. 6 is an enlarged view of a photograph showing a
graph formed by a plurality of points plotted photoelec-
trically by the present device.

It should be noted that one of the advantages of the
present device is that it can plot points in any random
order or arrangement with equal speed and equal facility,
which is not true of known plotting devices and it can do
80 using known and available digital equipment.

For reasons of simplicity and clarity, & relatively small
portion of the grid 12 and the associated circuitry there-
for has been shown aud described herein. It is obvious
however, that the size and number of conductors and
associated circuits can be greatly expanded without chang-
ing the principles of this invention. Furthermore, the
particular circuitry chosen to illustrate the invention has
been selected for convenience, and it is to be nnderstood
that many different electrical and electronic devices such
as vacuum tubes, relays, rectifiers and similar devices
could be used and are clearly anticipated. Still further, it
is contemplated to expand the capacity of the present
device to accommodate greater numbers of grid con-
ductors, and therefore greater numbers of possible plotting
points, and it is also contemplated to energize certain
grid conductors at more than one cross-over point with
the conductors in the other layer in order to make grid
lines at preselected Iocations as required.

Thus it is apparent that there has been shown and de-
scribed novel means for making a graphical representa-
tion from digital information. Said means comprises an
electroluminescent panel having two spaced layers of
parallel conductors extending in different directions, and
a layer of electroluminescent material positioned there-
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between, one of said layers of conductors being trans-
parent, and means for simultaneously energizing one or
more conductors in each of said layers to produce illumi-
nation at their crossings, and photosensitive means re-
sponsive to said illumination for making a photographic
record thereof.

Many changes, modifications and variations of the pres-
ent invention will become apparent to those skilled in the
art after considering this specification in conjunction with
the accompanying drawings. All such changes, modiﬁcaf-
tions and alterations which do not depart from the spirit
and scope of the invention are deemed covered by t:,he
invention which is limited only by the claims which
follow.

We claim:

1. Means for producing light comprising an electro-
luminescent panel having first and second layers of paral-
lel conductor members arranged so that the conductors in
one layer are at an angle relative to the conductors _in
the other layer, and a layer of electroluminescent material
positioned between said conductor layers, said electro-
Juminescent layer composed of material capable of pro-
ducing light therein between selected conductors in said
layers whenever said selected conductors have a preselec_t-
ed voltage difference therebetween, a source of electric
impulses coded to correspond to different ones of the con-
ductors on said layers, means for establishing a pre-
selecied voltage different between selected conductors in
said first and second layer including a circuit network
adapted to receive coded electric impulses corresponding
to the selected conductors, means responsive to the coding
of said electric impulses for establishing circuits through
the circuit network to the corresponding selected con-
ductors, and a voltage source connected to said circuit
qnetwork for applying voltages to the selected conductors
through the established circuits thereto.

2. The means for producing light defined in claim 1
wherein said voltage source produces two different volt-
.ages, one of which is applied to the selected conductors
.of the first layer and another which is applied to the se-
Jected conductors of the second layer.

3. Means for making a display from digital informa-
‘tion comprising means for generating electrical impulses
coded to represent corresponding digital information,
.electroluminescent means including a grid structure hav-
ing spaced layers of paraliel conductors, the conductors
in each of said layers extending in different direction,
and a layer of electroluminescent material positioned be-
tween said layers, and means for simultaneously ener-
gizing a conductor in each of said layers to produce a
luminous spot in the grid structure where the conductors
cross, said conductor energizing means including means
for receiving electrical impulses from the impulse gener-
ator, means responsive to the coding of said impulses for
establishing electrical circuits to the conductors corre-
sponding to the coding of the impulses received, means
for generating a first signal to be applied through the
established circuits to the corresponding conductor in one
of said spaced layers, means for generating a second signal
to be applied through the established circuits to the cor-
responding conductor in the other of said spaced layers,
and means including the established circuits for simul-
taneously applying said first and second signals to the
corresponding conductors in the layers.

4. The means for making a display defined in claim 3
wherein said first and second generated signals have out-
of-phase components.

5. Means for making an image from digital informa-
tion comprising means generating a signal having im-
pulses coded to represent digital information, an electro-
luminescent panel for reproducing an image representing
the digital information, said panel having spaced layers
of conductors and a layer of electroluminescent material
positioned therebetween, the conductors in one of said
layers of conductors being light conductive and being
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angularly related to the conductors of the other of said
layers, and means for simultanecusly applying electrical
signals to a selected conductor in each of said layers to
produce luminescence in the electroluminescent layer
therebetween, said electric signal applying means includ-
ing means for receiving the generated coded impulses
representing the digital information, means responsive to
the coding of said impulses for establishing electrical cir-
cuits to conductors corresponding to digital representation
of the generated impulses, means for generating a first
signal to be applied through said established circuits to the
selected conductor in one of said layers, and means for
generating a second signal of different phase from the
first signal to be applied through said established circuits
to the selected conductor in the other of said layers.

6. The means for making an image degned in claim 5
wherein a photosensitive member is positioned in intimate
contact with the panel adjacent to said layer of light
conductive conductors.

7. The means for making an image defined in claim 5
wherein said means for establishing electrical circuits to
the panel conductors include digital storage means and
gate means.

8. Means for making a graph from digital information
in the form of electrical impulses comprising means for
generating electrical impulses in coded form representing
digits to be plotted on a graph, an electroluminescent
panel for reproducing the digital information in the form
of light spots, said panel having a layer of electrolumines-
cent material, a first layer of paraliel conductors posi-
tioned adjacent to one surface of said electroluminescent
layer, and a second layer of parallel conductors posi-
tioned adjacent to the opposite surface of said electro-
luminescent layer, the conductors in said second layer
being at an angle to the conductors in said first layer,
and the conductors in one of said layers being light con-
ductive, and means for simultaneously applying electric
signals to selected conductors in said first and second
Iayers corresponding to the digits represented by the elec-
trical impulses to energize the electroluminescent layer at
crossover locations of the energized conductors of said
layers to produce illumination at said crossover locations,
said last named means including means for generating an
electrical signal to be applied to the selected conductors,
and means responsive to the digital representations of the
electrical impulses for establishing circuits between the
signal generating means and the selected conductors.

9. The means for making a graph defined in claim 8
wherein said signal generating means include means for
simultaneously generating out-of-phase signal compo-
nents, and said circuit establishing means includes means
for applying a signal of one phase to the conductors of
said first layer of conductors, and a signal cf a different
phase to the conductors of said second layer of conduc-

5 tors.

10. Means for producing light images on a panel cor-
responding to impulses representing digital information
comprising a panel having a first layer of parallel spaced
conductors, a second layer of parallel spaced conductors
substantially at right angles to the conductors of the first
layer and spaced from said first Iayer, and a layer of elec-
troluminescent materjal positioned between said first and
said second layers of conductors and capabie of producing
illumination in response to preselected voltage differences
bstween conductors in said first and second layers, means
for producing electrical impulses coded to representing
digits, and an electric network including circuit-means
connected to the panel conductors, said network includ-
ing means responsive to the coding of digital impulses
for establishing circuits in the circuit means to selected
panel conductors corresponding to the digital representa-
tions of the impnlses, and means for generating electrical
signals to be applied through said established circuits to
the associated selected conductors in the first and second
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layers of conductors to produce preselected voltage dif-
ferences therebetween.

11. The means for producing light images on a panel
defined in claim 10 wherein said means generating elec-
trical signals to be applied to selected conductors in-
cludes means generating an electrical signal of one phase
to be applied to the conductors of the first layer and
means generating an electrical signal of a different phase
to be applied to the conductors of the second layer.

12. The means for producing light images on the panel
defined in claim 10 wherein said means for establishing
circuits to the panel conductors include a plurality of
gate circuits and digital register means.

13. Means for making a graphical record of digital in-
formation in the form of binary coded decimal impulses
comprising in combination an electroluminescent panel
and a circuit network therefor, said panel including a first
layer of spaced parallel conductor members, a second
layer of spaced parallel conductor members positioned at
an angle to the conductors of the first layer, and a layer
of electroluminescent material positioned between said
first and said second layers, said electroluminescent layer
being constructed of a material capable of producing light
at the crossing locations of conductors in said layers
when said conductors have a preselected voltage appear-
ing therebetween, and said circuit network includes means
connected to a source of binary coded decimal impulses
te be graphically recorded, circuit means connected to
the conductors in each of said layers, means responsive to
the coding of said impulses for establishing circuits to
setected conductors in said layers corresponding to the
coding of said binary coded impulses, and means for gen-
erating voltages to be applied through the established cir-
cuits to the selected ones of the conductors in said layers
to produce light at the crossing locations of said selected
conductors.

14, The means for making a graphical record defined
in claim 13 wherein the conductors in one of said layers
are light conductive.
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15. The means for making a graphical record defined
in claim 14 including a photosensitive member positioned
adjacent to the panel on the side thereof adjacent to the
light conductive conductors.

16. An electric network for handling coded impulses
representing digital information comprising an input cir-
cuit adapted to be connected to a source of coded im-
puises representing digital information, an output circuit
including a plurality of leads each representing a differ-
ent digit, signal generating means, and means responsive
to the coding of the impulses for connecting the signal
generating means fo the ones of said plurality of output
leads corresponding to the coded input impulses, said
connecting means including means for decoding the in-
put impulses, means for registering the decoded impulses,
and means for establishing circuits from the signal gen-
erating means to the output leads corresponding to the
registered impulses, said last named means including a
plurality of gating circuits.

17. The electric network defined in claim 16 wherein
the coded impulses include a control impulse, and where-
in said network includes control means responsive to said
control impulse for controlling the energizing of the de-
coding means, the registering means, and the signal gen-
erating means.
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