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COLOR DISPLAY SYSTEM 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention relates to a color display sys 

tem. 
2. Description of the Prior Art 
In a conventional color display system where a unit 

cell of a memory ‘has the close relationship with a unit 
display area on the‘screen, a change in the’ color in the 
midst of consecutive characters, symbols or picture ele 
ments results in creation of a space as large as a unit 
display area at the point of such a change, even though 
the conventional display of a table is in no way ad 
versely affected by the space. On the contrary, such a 
space as large as one character is even useful and often 
formed intentionally. In certain ?elds of applications, 
therefore, the conventional display unit serves the pur 
pose quite well. 
At a time when information which requires process 

ing on a computer is both complicated and increasing 
in volume, it is necessary for a display‘ unit to be 
equipped with functions to display colorful graphs in 
order to simplify and improve the efficiency of commu 
nication between operators and the machine. FIG. 1 
shows part of a skeleton of a power substation, in which 
the three states of energization, cut-off and failure of a 
breaker, transformer, resistor, etc. are displayed in red, 
green and white respectively, while indicating the inter 
mediate lines in yellow. 

It is easy to understand that it is impossible to display 
this skeleton in a state of high density as shown in FIG. 
1, in the conventional display unit which develops a 
one-character space, and in which the skeleton be 
comes very loose. _ 

One method of overcoming this dif?culty consists in 
storing color codes and character/symbol codes sepa 
rately, which are vdisplayed in a proper timing. This 
makes possible simultaneous indication of two or more 
characters, symbols or vvpicture elements without any 
space in a unit area in a single color. 
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However, it is impossible, even by this method, to dis- : 
play two or more characters, symbols or-picture ele 
ments in two or more colors in a unit area. 

SUMMARY'OF THE INVENTION 
An object of this invention is to overcome the prob 

lems encountered by the conventional display unit and 
provide a color~display unit which is capable of display 
ingtwo or more characters, symbols or picture ele 
ments in a unit area in two or more colors. 
‘ More speci?cally, the device according to the inven 
tion is provided with two or more sets of refresh memo 
ries for storing character/symbol codes processed in a 
processor and color codes which determine display col 
ors, and the color codes correspond to the character/ 
symbol codes stored in the refresh memories. Informa 
tion stored in the refresh memories is read into a cha 
racter/symbol generator, the character/symbol codes 
being converted into video signals, while applying the 
color codes to the, cathode-ray tube after being .de-, 
coded. 
Another object of the invention is to provide acolor 

display devicegwith a priority circuit for giving priority 
to one of two or more pieces of information in two or - 
more colors which may be included in one display area, 
in order to prevent the colors from being mixed at the 
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2 
boundary, which often results in indication of informa 
tion in a wrong color. 

Still another object of the invention is to provide a 
color display unit having at least two sets of refresh 
memories comprising a color memory and a data mem 
ory for the purpose of displaying information in two or 
more colors in each unit display area on the display 
screen, in which a cursor or information to be displayed 
is controlled at a speci?c color thereby to change, elim 
inate or insert the information for selection of refresh 
memories. The cursor mentioned above means a bright 
line for designating a display position or display area on 
the display screen of, say, a cathode-ray tube. 

BRIEF DESCRIPTION OF THE DRAWINGS 
FIG. 1 is a skeleton diagram displayed by the color 

display system according to the invention. 
FIG. 2 is a diagram showing an embodiment of the 

invention. . 

FIG. 3 is a diagram showing an example of informa 
tion stored in the refresh memory shown in FIG. 2. 
FIG. 4 is a diagram showing another embodiment of 

the invention. I g I 

FIG. 5 is a diagram for explaining the embodiment 
shown in FIG. 4. 
FIG. 6 is a diagram for explaining another embodi 

ment of the invention. 
FIG. 7 is a diagram showing a part of the circuit of 

FIG. 6 in detail. 
FIG. 8 is a diagram illustrating the problems in color 

display. 
FIG. 9 is a diagram showing an example how mixture 

of colors is prevented according to an embodiment of 
the invention. ‘ ' ' 

FIG. 10 is a diagram showing another embodiment of 
the inVention for preventing the mixture of colors, in 
which is shown a modi?ed circuit corresponding to the 
circuit shown in FIG. 7. ’ 
FIG. 11 is a diagram showing .still another embodi 

ment of the invention for preventing mixture of colors. 
FIG. 12 is a diagram showing the embodiment ,of 

FIG. 11 more in detail. . . a " _. , 

FIG. 13 is a diagram showing an embodiment of the 
invention in connection with a cursor display. 
FIGS. 14a and 14b are diagrams showing a part of the 

device of FIG. 13 in detail. 
FIG. 15 is a diagram showing another embodiment of 

the invention in connection with cursor display.‘ 
FIGS. 16a and 16b are diagrams for explaining in de 

tail a part of the device illustrated in FIG. 15. 

DESCRIPTION OF THE PREFERRED 
' EMBODIMENTS 

'The invention will now be explained in detail with 
reference to the accompanying drawings. An embodi 
ment of the invention is shown in FIG. 2, in which the 
reference numeral 1 shows a data processing system, 
numeral 2 a display'control device, and numeral 3 a 
display unit such as a viewer. 
The data processing system 1 produces an output in 

every 10 bits comprising 7 bits of character symbol (in 
cluding picture elements constituting a picture) and 3 
bits of color signal. The control device 2, on receipt of 
the output from the data processing system 1, decodes 
the data to display a data at a predetermined position 
on the display unit 3. 



3 
More in detail, numerals 20 and 20’ of the control 

device 2 show buffer registers which adjust the timing 
of data transfer from the data processing system 1 to 
the refresh memories 21 and 21' in accordance with 
the conditions of the refresh memories 21 and 21’. 
The refresh memories 21 and 21' in this embodi 

ment, which store character signals of 7 bits and color 
codes of 3 bits, have functions to refresh the data for 
display and comprise MOS dynamic shift registers. Nu 
meral 22 shows a character/symbol generator which 
decodes only character and symbol codes selectively 
among the codes of, say, 10 bits and converts them into 
video signals for scanning on the display unit 3. Nu 
meral 23 shows a color-code decoder for identifying 
color codes which are divided into the three primary 
colors by means of the color encoder 24 which in turn 
produces signals of red (R), green (G) and blue (B). 
Numerals 25R, 25G and 253 show ?ip-?ops of the D 
type for setting the color signals of red, green and blue 
respectively. Numerals 26R, 26G and 268 show AND 
circuits to which color signals and video signals corre 
sponding to the respective colors are, applied. Numeral 
27 shows a de?ection control circuit for controlling the 
position of data display. 1 
Numeral 28 shows a timing control circuit which ad 

justs the timing of data transfer from the refresh memo 
ries 21 and 21’ or the processing system 1, the timing 
of generation of video signals from the character/sym 
bol generator 22 and the timing of operation of the de 
flection control circuit 27 for indicating a desired data 
at a desired position. Numeral 28' shows a binary 
counter which reverses its operation at everyl?eld by 
means of the timing control circuit 28 to decide from 
which of the two sets of refresh memories information 
should be read out. Referring to the refresh memories 
21 and 21', numeral 21a shows a memory for charac 
ter/symbol codes of the refresh memory 21, numeral 
21b a memory for color codes thereof, numeral 2l’a a 
memory for character/symbol codes of the other re 
fresh memory 21', and numeral 2l'b a memory for 
color codes thereof. ‘Numerals 29a, 29b, 29’a and 29’b 
show AND gates respectively for controlling the trans 
fer of information stored in each memory by means of 
the binary counter 28'. - 
The operation of the device described above will be 

now explained. Data is processed in the processor 1. 
Characters, symbols and colors processed in. the pro 
cessor 1 are encoded and applied, through the timing 
buffer'registers 20 and 20', to the refresh memories 21 
and 21' respectively so that they are stored in these 
memories in parallel witheach other. Among the en 
coded data, character and symbol codes are decoded 
by the character/symbol generator 22 for conversion 
into a series of video signals. On the other hand, color 
codes are read by the color code decoder 23. The color 
signals thus read are divided into the three primaries by 
the color code encoder 24 which produces output sig 
nals R, G and B corresponding to each color, thereby 
setting the ?ip-flops 25R, 25G and 25B of the D type. 
Output signals from ‘these flip-flops, combined with the 
output signals from the character/symbol generator, 
are applied to the AND circuits 26R, 260 and 263 so 
that a video signal is displayed in a desired color on the 
display unit 3. , 
Now let us discuss the character/symbol code memo 

ries 21a and 21’a of the refresh memories 21 and 21’ 
respectively. Information stored in the memories 21a 
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4. 
and 2l'a.v is alternately read at every ?eld. In other 
words, the timing control circuit 28 causes the binary 
counter 28' to reverse its operation at every other ?eld, 
so that the AND gates 29a and 29b are opened for a 
certain period and the AND gates 29’a and 29’b are 
opened for the remaining period to read out the infor 
mation stored in the refresh memories. 
Now, assume that the output of the binary counter 

28’ is applied to the AND gates 29a and 29b. 
Character/symbol codes are read from the memory 21a 
in the refresh memory 21 and color codes from the 
memory 21b at predetermined intervals through the 
timing control device 28. The character/symbol codes, 
together with the output from the binary counter 28’, 
are applied to the AND. gate 29a, the output of which 
is applied to the character/symbol generator 22. On the 
other hand, the color codes, together with the output 
from the binary counter 28’, are applied to the AND 
gate 29b, the output of which is applied to the color 
code decoder 23. The character/symbol codes applied 
to the character/symbol generator 22 are converted 
into video signals. Out of the color‘codes applied to the 
color code decoder 23, one‘ of a designated color is 
read and divided into the three primary colors by the 
color encoder, which are latched respectively to the 
?ip-?ops 25R, 25G and 253. The information stored in 
the ?ip-?ops 25R, 25G and 25B are applied, together 
with the video signals from the character/symbol gener 
ator 22, to the AND gates 26R, 26G and 268, the out 
puts of which are applied to the display unit 3. lnforma¢ 
tion is displayed in color at a predetermined position on 
the display unit 3 by means of the deflection control 
circuit 27 which is controlled by the timing control cir 
cuit 28. Information stored in the refresh memory 21' 
is read out for display in quite the same manner. Be 
tween the information signals in the memory 21a and 
the one in the memory 21 ‘a, there is such a relationship, 
that the former is displayed in the form of color signals 
stored in the memory 21b and the latter in the form of 
color signals stored in the memory 2l'b, transfer be 
tween which is effected every l/ 16 second. As a result, 
to the naked tye of a human being, information is dis 
played on the screen of the display unit 3 as if the infor 
mation in the memory 21a and the one in the memory 
21'a are displayed at the same time. 
'To make it easier to understand the embodiments of 

the invention, an example of information stored in the 
refresh memories 21 andZl' of FIG. 2 is shown in FIG. 
3. It will be seen from this drawing that the area (j, k) 
in FIG. 1 corresponds to the memory adress of block 
j and NO. k which is hereinafter referred to as (j, k) H. 
In a scanning of one ?eld, (j, k)" to (j, k+l2),, read 
from 21a are displayed at (j, k) to (j, k+12) respec 
tively on the viewer 3 in the color (white, showing a 
failure, in this case) designated by 21b. In the scanning 
of the next ?eld after j+l to j+m are displayed in se 
quence, (j, k)’,, to (j, k+l2)'u read from 21'a are dis 
played respectively at (i, k) to (j, k+l2) on the viewer 
3. The latter display is superposed on the preceding 
one, ‘and its color is designated by 2l'b independently 
of 21b. For example, at (i, k+4) and (j, k+7) in FIG. 1, 
the white “-” of the preceding ?eld is displayed crossed 
with the red “:3,” while, at (j, k+l l), the white “—-" is 
displayed superposed on the yellow character “X.” If 
the ?eld scanning is repeated at every 1/60 second, 
character/symbol information from one memory is dis-, 
played at every l/30 second. 
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Besides the above-described method in which the 
character/symbol generator is used by chronologically 
dividing its operation for each ?eld, it is obvious that 
the invention is effective with character/symbol gen‘er 
ators as many as the refresh memories. 

Further, there is another method of using the charac 
ter/symbol generator by time division. An embodiment 
of this method will be explained in detail below with 
reference to FIGS. 4 and 5. Referring to FIG. 4, numer 
als 21 and 21’ show refresh memories, numerals 22d 
and 220’ latch registers for adjusting the variations in 
the output of 220 and 220', numeral 230 a switching 
gate for applying the character/symbol codes from the 
two refresh memories at an appropriate timing, nu~ 
meral 233 a color switching gate for producingas an 
output the color codes from the two refresh memories 
at an appropriate timing,.numera1s 241 to 243 pattern 
latch registers which temporarily receive and hold for 
a certain period of time the dot patterns of the charac 
ter/symbol codes read out, numerals 251 and 252 a 
multiplexer for converting the dot patterns read in par 
allel into series video signals, and numerals 261, 262 
and 263 show OR circuits. The other parts with like nu 
merals show like parts in FIG.'2. 
The operations of this embodiment will be explained 

with reference to a time chart therefor shown in FIG. 
5. Information processed in the data processing system 
1 is stored, as in the embodiment of FIG. 2, inthe re 
fresh memories 21 and 21’ in such an orderly manner 
as shown by (a) and (b) of FIG. 5. Assuming that the 
character/symbol code (DI-A) of the refresh memory 
21 and the data code (DI-B) are displayed superposed 
on each other in the same unit area of the cathode-ray 
tube, the character/symbol codes (Dl-A) and (DI-B), 
like (0) and (d) of FIG. 5, are read into the latch regisé 
ters 220 and 220’ simultaneously with color codes. 
Suppose it takes 500 ns to operate the character/sym 
bol generator 22 and that it takes 1 us display given in 
formation in a unit area of the CRT screen. Also sup 
pose it takes 500 us to transfer the switching gate 230. 
(The time required for operation of the switching gate 
230 must not exceed 500 ns or the time required to op 
erate the character/symbol generator.) The character/ 
symbol code (Dl-A) is read into the character/symbol 
generator 22 during the first 500 ns and the code 
(DI-B) during the second 500 ns, through the switch 
ing operations of the gate 230, as illustrated in (g) and 
(h) of FIG. 5. All the timings for these operations are 
provided by the timing control circuit 28. The signal 
(Dl-A) read into the character/symbol generator 22 
during the ?rst 500 us is converted into the video signal 
(Pl-A) and latched to the output latch register 241. 
During the next 500 ns, the signal (DI-B) is taken into 
the character/symbol generator 22 where it is con 
verted into the video signal (Pl-B) and latched to the 
output latch register 243. At the same time, informa 
tion stored in the output latch register 241 or the signal 
(Pl-A) is latched again to the output latch register 242. 
This is to temporarily maintain the signal (Pl-A) in the 
latch register 242 from the output latch register 241' as 
a result of the character/symbol code (D2-A) being 
taken into the character/symbol generator 22 for dis 
play in the next unit area of the refresh memory 21 
whose display continues for 1 ps. In other words, the 
information stored in the output latch register is 
latched in the manner as shown by (i ) to (k) of FIG. 
5. The video signals (Pl-A) and (Pl-B) latched to 242 
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6 
and 243 are respectively converted into more serial sig 
nals by the multiplexers 251 and 252 and applied to the 
AND circuits 26R, 266 and 26B and 26R’, 266’ and 
268’. The output of these AND circuits is applied to 
the OR circuits 261, 262 and 263 for display on the 
cathode-ray tube. The control of color signals is ef 
fected in the same manner as described with reference 
to the embodiment of FIG. 2, the only difference being 
in that they are controlled taking the time relationship 
with the character/symbol code. In this embodiment, a 
color is identi?ed by the color decoder 23 by means of 
the timing of switching the character/symbol code to be 
applied to the color encoder 24. It is possible, with this 
construction, to display information in a plurality of 
colors in a unit display area. This method also makes 
possible display with less ?ickers than the embodiment 
of FIG. 2. 
Another emodiment of the invention will be now ex 

plained with reference to FIGS. 6 to 9. FIG. 6 shows a 
color display unit comprising 2 sets of refresh memo 
ries each capable of displaying information in two col 
ors in its unit display area. Numeral 10 shows a color 
code control circuit for distinguishing between a color 
code and a data code. Numeral 200 shows a memory 
selector circuit for distributing color codes and data 
codes from the color code control circuit 10 between 
the memories. Numerals 21 and 21’ show refresh mem 
ories, numerals 22 and 22' character/symbol genera 
tors, numerals 70 and 80 color ?ip-?ops, numerals 90 
and 100 color control gates, numeral 28 a timing con 
trol circuit, numeral 27 a de?ection control circuit, nu 
meral 13 a color driving circuit, and numeral 3 a color 
CRT. 
The operations of this embodiment will be explained 

now with reference to FIG. 6. Information supplied by 
a computer or other external device enters the ‘device 
of the invention in series of words (which usually com 
prises 8 bits). This information includes control data 
for designating a refresh memory for storage purposes, 
color codes-for designating a display color and data 
codes for specifying characters and symbols to be dis 
played. This composite information is applied to .the 
color code control circuit 10 wherefrom color codes 
and data codes are sent out separately. The output of 
the color code control circuit 10 is applied to the mem 
ory'selector circuit 200 for selection of a-refresh mem 
ory to store the signal involved. The output of the mem 
ory selector circuit 200 is applied to and stored in the 
refresh memories 21 and 21'. The color and data codes 
stored in the refresh memories are read out in synchro 
nism with the motion of electron beams of the color 
CRT. The color codes, after being timed by the color 
flip_?ops 70 and 80 respectively, are applied to the 

' color control gates 90 and 100 respectively. The data 
codes, by contrast, are applied to the character/symbol 
generators 22 and 22' and after being converted into 
character/symbol signals (video signals), are applied to 
the color control gates 90 and 100. The color control 
gate 90, which receives the outputs R1, G1 and B11 
from the color ?ip-?op 70 ‘and the character/symbol 
signal Vll, functions as an AND circuit, while the color 
control gate 100 receives the outputs R2, G2 and B2 of 
the color ?ip-flop 80 ‘and the character/symbol signal 
V2 to function as an AND gate, producing outputs 
RlV, 01V, 81V, R2V, G2V and B2V to drive an elec 
tron gun. The outputs from the color control gates 90 
and 100 are applied to the color driving circuit 13 
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which acts as an OR gate and applies its output to the 
color CRT 3, whereby an electron gun is driven by a 
de?ection signal produced from the de?ection control 
circuit 27 for display on the CRT screen. The color 
control gates 90 and 100 and the color driving circuit 
13 of FIG. 6 are shown more in detail in FIG. 7. In FIG. 
7, numerals 91 to 93 and 101 to 103 show AND gates, 
and numerals 131 to 133 OR gates. As already ex 
plained, the color codes R1, G1, B1, R2, G2 and B2 
and character/symbol signals V1 and V2 are applied 
respectively to the AND gates 91 to 93 and 101 to 103, 
and as a result the outputs are produced in the form of. 
the signals R1V, GIV, BIV, R2V, 62V and 82V. 
These signals are applied to the OR circuits 131 to 133 
of the color driving circuit 13 which produces an out 
put to be applied to the color CRT 3. 

In this embodiment mentioned with reference to 
FIGS. 6 and 7, there is a disadvantage as explained be 
low. An example of information displayed on the color 
display unit of FIG. 6 is shown in FIG. 8. FIG. 8(a) 
shows an example of a power flow chart. Information 
displayed in the areas (K,j+l ), (K+1,j+5) and (K-l-Z, 
j+5) are enlarged in FIGS. 8(a), 8(b) and 8(a). In the 
case of display of FIG. 8(b), the color of character H 
is mixed with the background color, while in the display 
of FIGS. 8(c) and 8(d), the difference in two colors 
causes them to be mixed ,with each other at their cross 
ings. , 

Another embodiment of ‘this invention will be ex 
plained with reference to FIG. 10 which is intended to 
provide a display without any color mixture as men 
tioned above. FIG. 10 shows a modified circuit corre 
sponding to the circuit shown in FIG. 7. In FIG. 10, like 
parts are marked with like numerals as in FIGS. 6 and 
7. Numeral 15 shows a priority circuit, provision of 
which makes possible clear display of information in a 
plurality of colors (two in this embodiment) in a single 
unit area. The priority circuit of the embodiment com 
prises an inverter 150 and AND gates 151 to 153. As 
in FIG. 6, inforrnations stored in the refresh memories 
21 and 21’ are applied to the color ?ip-?ops 70 and 80 
and character/symbol generators 22 and 22' respec— 
tively. The outputs R1, G1 and B1 of the color ?ip-?op 
10 and the output V1 of the character/symbol genera 
tor 22 are respectively applied to the AND gates 91, 92 
and 93 ‘of the color control gate 90. The outputs R2, G2 
and B2 of the color flip-?op 80 and the output V2 of 
the character/symbol generator 6 are applied to the 
AND gates 101, 102 and 103 of the color control gate 
100. The output V1 of the character/symbol generator 
22 is also applied to the priority circuit 15 for the pur 
pose of giving priority to the color signals R1, G1 and . 
B1 and character signal V1. The outputs of the AND 
gates 91, 92 and 93 of the color control gate 90 are ap 
plied to the OR gates 131, 132 and 133 of the color 
driving circuit 13 respectively. On the other hand, the 
outputs of the AND circuits 101, 1.02 and 103 of the 
color control gate 100 are applied to the AND gates 
151, 152 and 153 of the priority circuit 15. The signal 
V1 is applied through the inverter 30 of the priority cir 
cuit 15 to the AND gates 151, 152 and 153. The out 
puts of the priority circuit 15 are expressed in the fol 
lowing logical equations: 
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(3) 
These outputs are applied to the OR gates 131, 132 and 
133 of the color driving circuit 13 to which the output 
of the color control gate 90 is also applied. The outputs 
from the OR circuit are applied in the form of color 
video signals RV, GV and BV to the color CRT 3 for 
display thereon. This embodiment is so constructed 
that the video (character/symbol) signal V1 of a mem 
ory to which priority is given is inverted by the inverter 
150 to obtain va logical product from its combination 
with a color video signal of the other memory, making 
it possible to display information without any color 
mixtures in one unit display area. Thus, the infomation 
such as shown in FIGS. 8(b), 8(c) and 8(d),_like the in 
formation of FIGS. 9(a), 9(b) and 9(0), is displayed in 
dependently. 

In this embodiment, the priority circuit is inserted be 
tween the color control gate and the color driving cir 
cuit. However, the invention is not limited to such an 
arrangement, but may be applied to a construction in 
which the video signal V1 for deciding on the priority 
may be used to prohibit the application of the video sig 
nal V2 to the color control gate 100, or the signal VI 
may be applied as one of three inputs to the AND gate 
of the color control gate 100 for prohibition of color 
mixture. 
Another embodiment of the invention will be ex 

plained in connection with prevention of color mixture 
with reference to FIG. 11. This embodiment is such 
that color signals are given priority by types. In other 
words, priority is determined according to the color of 
information displayed. In the figure, like parts are 
marked with identical numerals with FIGS. 6, 7 and 10. 
Numeral 16 shows a decoder which, after converting 
into a single color the video signals RlV, GIV and BlV 
and the video signals R2V, G2V and 82V produced 
from the color control gates 90 and 100 respectively, 
acts as an OR gate and produces outputs in the form of 
color video signals RV, GV, BV, YV, MV, CV and WV 
shown by the following equations: 

(4) ' 



' The color signals R1, G1,: Bl‘, R2,‘ G2 and B2 and 
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Numeral 17 shows a priority circuit which produces its 
outputs' in order of predetermined priority. If, for ex 
ample, priority is given in order of R, M, Y, W, C, B 
and G, the logical equations according to which out 
puts are produced from the priority circuit 17 are as 
follows: 

(17) 
The priority circuit is shown more in detail in FIG. 12, 
from which it will be seen that the circuit comprises 
AND circuits. 
Numeral 18 shows an encoder which combines into' 

the three color video signals RV, GV and BV the seven 
video signals which were placed in order of priority, the 
signals RV, GV and BV driving the color CRT 3. This 
will be expressed in the following equations: ’ 

RV = RV2 + MV2 + YV2 + WV2 

(l8) 

GV = GV2 + YV2 + CV2 + WV2. 

(19) 

BV = BV2 + MV2 + CV2 + WV2 _ 

(20) 
the 

video signals V1 and V2 which are applied from the 
memories to the color control gates 90 and 100 func 
tioning as AND gates. The outputs of the gates 90 and 
100 in the form of color video signals RlV, 61V, 81V, 
R2V, 62V and 82V are applied to the decoder 16. 
These signals are converted into the seven color video 
signals RVl, GVl, BVl, YVl, MVl, CV1 and WVl by 
the decoder 16 to be applied to the priority circuit 17 
which place the input signals in the predetermined 
order of priority. The seven color video signals which 
left the priority circuit 17 are converted again into RV, 
GV and RV by the encoder l8 and applied to the color 
CRT 3. In this way, the color CRT 3 displays informa 
tion without any mixture of two colors in a unit display 
area. - - 

Another embodiment of the invention in connection 
with cursor control will be now explained. In FIG. 13, 
the numeral 1000 shows an input/output control circuit 
for controlling information inputs from external de 
vices (as computers) and outputs to external devices. 
Numeral 21 shows a first‘ refresh memory consisting of 
a first data memory and a ?rst color memory. Numeral 
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21' shows a second refresh memory consisting of a sec 
ond data memory and a second color memory. Nu 
meral 22 shows a character/symbol generator which 
receives character/symbol codes from the first refresh 
memory 210 and produces video signals as an output. ' 
Numeral 13 shows a color driving circuit which, on re 
ceipt of the output of the character/symbol generator 
22 and the first color code, produces color video sig 
nals that establish a relationship between color codes 
and video signals. Numeral 22’ shows a character/sym 
bol generator which receives the second data code and 
produces character/symbol signals, and numeral 790 a 
color control circuit for producing color video signals 
on receipt of the output from the character/symbol 
generator 22' and the second color code. Numeral 28 
shows a timing control circuit which sends a timing sig 
nal to each circuit. Numeral 27 shows a deflection con 
trol circuit, numeral 4 a cursor display control circuit, 
and numeral 13 a color driving circuit which receives 
output signals from the cursor control circuits 790 and 
800 and the cursor display control circuit 4 and com 
bines them into a color video signal for driving an elec 
tron gun. Numeral 3 shows a color CRT. 
Actual interconnections of componentsof the cursor 

display control circuit 4 and those of the color driving 
circuit 13 are shown in FIGS. 14(a) and 14(b) respec 
tively. The embodiment of FIG. 13 is intended to select 
an appropriate refresh memory in case of change, elim 
ination or addition of information according to the cur 
sor color. For example, assuming that information is 
displayed on the screen of the color CRT 3, the cursor 
is made green in color if that information is displayed 
through the data of the ?rst refresh memory 21, while 
the cursor color is made blue if it is displayed through 
the data of the second refresh memory 21’. When there 
is no data stored in the memories, the cursor color is 
made, say, red so as to indicate that it is possible to 
write in any of the refresh memories. 
The operations of this embodiment will be now ex 

plained with reference to FIGS. 13 and 14. Information 
is distributed, for storage purposes, between the data 
memory and color memory of the refresh memories 21 
and 2l~' and converted into the video signals by means 
of the character/symbol generators 22 and 22'. The in 
formation stored inthe color memory and the outputs 
of the character/symbol generators ‘22 and 22' are ap 
plied to the color control circuits 800 and 790 respec 
tively, which in turn apply color video signals RVl, 
GVl, BVl, RV2, GV2 and BV2 to the color driving 
circuit 13. 
The cursor display control circuit 4 also applies three 

types of signals to the color driving circuit 13. Explana 
tion will be made in detial now of this cursor display 
control circuit with reference to FIG. 14a. Numerals 41 
and 42 show ?ip-?ops, and numerals 43 to 47 AND 
gates. To the AND gates 43 and 44 are applied the 
character agreement signal CRSROK from the timing 
control circuit 28 (shown in FIG. 13) and the outputs 
V1 and V2 from the character/‘symbol generator 22 
and 22'. The outputs‘ from the AND circuits 43 and 44 
are set in the ?ip-?ops 41 and 42. In other words, ab 
sence of. any video signal at the display position desig 
nated by the cursor causes a flip-flop corresponding to 
the data memory involved to be set. This ?ip-flop is 

- reset by the cursor transfer signal CRSRSHFT pro 
duced from the timing control circuit 28. The signal 
which is produced from the timing control circuit 28 








