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ABSTRACT: A display apparatus having a keyboard for en 
coding elements for the display of various characters, symbols 
or graphs by the combination of dots on a cathode ray tube 
operated in accordance with the standard television system, 
and MOS (Metal Oxide Semiconductor) dynamic shift re 
gisters for storing the codes representing the characters, sym 
bols on graphs to be displayed. A video signal according to the 
codes applies intensity modulation to the scanning lines or 
tasters thereby to effect the desired display on the cathode ray 
tube. Renewal of displayed character can be effected by dis~ 
playing a cursor at a renewed position on the cathode ray tube 
and manipulating the keyboard. 
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BACKGROUND OF THE INVENTION 

1. Field of the Invention 
This invention relates to a display apparatus. 
2. Description of the Prior Art 
A remarkable increase in the amount of information han 

dled by electronic computers is seen as the size of electronic 
computers becomes larger, and therefore it is desired to sim 
plify the means available for man~machine communication. 

Various types of character display apparatus, pattern dis 
play apparatus and the like have been developed and some of 
them have been disclosed, for example, in the Japanese 
in ine "Fuji" Vol. 12, No. 4 and the Japanese magazine 
“OI-1M“ Feb. I968. 
However, the known apparatus of this kind are relatively 

costly and involve economical problems. Thus, it is the 
present practice that the apparatus of this kind is not so popu 
larly used as to match the increase in the amount of informa 
tion in spite of the emphasis placed on the necessity for such 
apparatus. These problems mainly arise from the fact that the 
apparatus employ a special cathode-ray tube in the display 
section which includes a complex control circuit. Therefore, 
the appearance of an economical display apparatus employing 
a cathode-ray tube commonly used in commercial television 
sets and an inexpensive control circuit are strongly required. 

SUMMARY OF THE INVENTION 

The present invention proposes a display apparatus in which 
intensity modulation is applied to scanning lines of a cathode 
ray tube with suitable timing so as to display a character, sym 
bol or pattern by an assembly of bright spots or dots, that is, by 
a suitable combination of horizontal and vertical dots. Ac 
cording to the present invention, the display section may 
merely consist of a television receiver of the standard televi 
sion system, and circulating memories, such as delay line 
memories or dynamic shift registers, are employed in the con 
trol circuit to obtain an inexpensive display apparatus. 

It is a primary object of the present invention to provide an 
inexpensive and highly reliable display apparatus. 
Another object of the present invention is to provide a dis 

play apparatus which can display patterns including a graph in 
spite of a very small memory capacity. 
Other objects, features and advantages of the present inven 

tion will be apparent from the following detailed description 
taken in conjunction wi?i the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. I is a diagram illustrating the basic principle of the 
present invention. 

FIG. 2 is a block diagram showing the basic structure of the 
present invention. 

FIG. 3 is a block diagram for the explanation of a basic con 
trol circuit and a character-generating circuit in an embodi 
ment of the present invention. 

FIGS. 4 and 5 show a time chart for the explanation opera 
tion of the circuits shown in FIG. 3. 

FIG. 6a is a block diagram showing the structure of a 
memory 4 in the embodiment of the present invention. 

FIG. 6b is a circuit diagram of one of the blocks shown in 
FIG. 60. 

FIGS. 7a and 7b are block diagrams respectively showing 
the structure of a memory control circuit and a cursor control 
circuit in the embodiment of the present invention. 

FIGS. 80 and 8!: show a time chart for the explanation of the 
operation of the memory control and cursor control. 
, FIG. 9 is a block diagram showing the structure of a circuit 
for writing data from a keyboard in the memory in the em 
bodiment of the present invention. 

FIG. [0 shows a time chart for the explanation of operation 
of the circuit shown in FIG. 9. 

FIG. 11 is a diagram illustrating how a pattern and a 
character are simultaneously displayed by the present inven 
tion. 
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FIGS. 12a through 12d illustrate a circuit diagram of 

another embodiment of the present invention for effecting a 
display as shown in FIG. 11. 

FIG. 13 is a view showing the relation between FIGS. 12a, 
12b, 12c and IZd. 
FIG. 14 is a block diagram showing a practical example 

comprising a combination of a display apparatus and a televi 
sion receiver. 

FIG. I5 shows a time chart for the explanation of write-in 
operation with a high-speed shift register. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 

The present invention will be described with regard to an 
example in which a television receiver of the standard televi 
sion system (horizontal synchronizing frequency of 15.75 
kHz. and vertical synchronizing frequency of 60 Hz. com‘ 
monly used in Japan and the United States is utilized in the 
display section of the display apparatus according to the 
present invention. 

FIG. 1 is a diagram illustrating the basic principle of the 
present invention. FIG. Ia shows diagrammatically a part of 
the display on the screen of a cathode-ray tube. In FIG. la, y,, 
y,,-,ay“, y,, y,,-represent the scanning lines running across the 
face of a cathode-ray tube in the horizontal direction (Ilyback 
lines are not shown herein), while 1,, x0‘, rs, x1, x,,— represent 
the timing for applying intensity modulation to the scanning 
lines. It will be seen from FIG. Ia that, in accordance with the 
present invention, intensity modulation is applied to the 
rasters with suitable timing so as to display a character, symbol 
or pattern by an assembly of bright spots or dots. Thus, special 
deflection circuits are not required for the display and a televi 
sion receiver of the standard television system can be utilized. 
In accordance with the present invention, the video signal cor 
responding to the respective raster may be controlled in a 
manner as seen in FIG. lb so that they can display a speci?c 
character or symbol. In the case of FIG. I, I4 rasters are al 
lotted to one line of a character or symbol to be displayed, 
with 7 rasters being used for display and the remaining rasters 
are used to provide a space between lines, while in the 
horizontal direction, eight dots are allotted, with five dots used 
for display and the remaining dots used to provide a space 
between characters or symbols. According to this example, 
therefore, any desired character or symbol can be displayed 
by the combination of 35 dots consisting of five horizontal 
dots and seven vertical dots. 

Referring to FIG. 2 which is a block diagram showing the 
basic structure of the present invention, the display apparatus 
comprises a keyboard and printer unit I, a memory control 
circuit 2, a data processing unit 3 such as a computer or data 
logger, a memory 4, a basic control circuit 5, a character 
generating circuit 6 and a display unit 7. The keyboard and 
printer unit I writes in desired characters or symbols and 
prints displayed characters or symbols for preservation. The 
memory control circuit 2 controls the acceptance and delivery 
of data between the keyboard and printer unit I, the computer 
3 and the memory 4 and readout of data from the memory 4 
for delivery to the character-generating circuit 6 for the sake 
of display. The memory 4 stores the code of the characters to 
be displayed on the screen and effects readout and write-in of 
data under the control of the memory control circuit 2. The 
basic control circuit 5 produces the horizontal and vertical 
synchronizing signals to be applied to the display unit 7, and at 
the same time, applies signals designating the position of the 
characters, space between characters and space between lines 
to the character-generating circuit 6 and memory control cir 
cuit 2. The character-generating circuit 6 generates a video 
signal according to the timing designated by the basic control 
circuit 5 on the basis of the code supplied from the memory 4 
and delivers the video signal to the display unit 7. The display 
unit 7 displays a character or symbol on the face of a cathode 
ray tube when it receives the video signal described above and 
the synchronizing signals supplied from the basic control cir 
cuit 5. A display apparatus having a plurality of input units 












