
United States Patent [191 
Busink 

[54] DEVICE FOR THE PROCESSING OF 
DIGITAL SYMBOL DATA FOR THE 
PURPOSE OF DISPLAYING TEXT ON A 
TELEVISION MONITOR 

[75] Inventor: Hendrik Busink, Eibergen, 
Netherlands 

[73] Assignee: N.V. Hollandse Signaaiapparaten, 
Hengelo, Netherlands 

[22] Filed: July 19, 1972 

[21] Appl. No.: 273,347 

[30] Foreign Application Priority Date 
July 23. 197i Netherlands ..................... .. 7ll0l58 

[52] US. Cl. ..................... .. 340/1725, 340/324 AD 
[51 ] Int. Cl ........................ .. G06! 3/14, G08b 23/00 
[58] Field of Search..... 340/l72.5, 324 AD; 178/15, 

178/30 

[56] References Cited 
UNITED STATES PATENTS 

3,70l,988 l0/l972 Allaart .......................... .. 340/324 A 

[111 3,787,819 
[451 Jan. 22, 1974 

Primary Examiner—-Raulfe B. Zache 
Attorney, Agent, or Firm-Frank R. Trifari 

[57] ABSTRACT 

A computer terminal for the processing of supplied 
symbol data for the purpose of displaying lines of text 
on a television monitor. The buffer memory of the 
computer terminal comprises an input circuit and a 
plurality of cyclic submemories, where the input cir 
cuit provides for the storage of the data required for 
displaying one line of text in the respective submem 
ory. The number of times this data is fed from the re 
spective submemory to a symbol generator connected 
to the buffer memory, corresponds to the number of 
scan lines required for displaying one line of text, the 
symbol generator feeding the data of a desired scan 
line each time to said monitor. 

9 Claim, 6 Drawing Figures 
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DEVICE FOR THE PROCESSING OF DIGITAL 
SYMBOL DATA FOR THE PURPOSE OF 

DISPLAYING TEXT ON A TELEVISION MONITOR 

The invention relates to a device for the processing 
of symbol data presented in digital form for the purpose 
of displaying text on a television monitor. The device 
consists of a buffer memory, a symbol generator and a 
timing unit. The device can, on the one hand, present 
successive lines of text in the read direction to the tele 
vision screen, and, on the other hand, replace symbols 
randomly allocated and already displayed by other 
symbols. A buffer memory is capable of storing the 
maximum number of symbols to be displayed on the 
screen, and there is provided at least one recirculating 
memory in which the data required for display, and re 
ferring to one line of text, can be stored in parallel 
form, while the number of times at which said data is 
fed to the symbol generator corresponds to the number 
of scan lines required for the display of one line of text. 
Each time the data required for display, and pertaining 
to a desired scan line, is fed to said monitor by the sym 
bol generator. 
The lines of text are made visible on the screen of the 

above-mentioned television monitor by means of “hori 
zontal line scanning.“ Each line of text is formed by a 
fixed number of scan lines. To obtain these scan lines, 
the electron beam in the picture tube is de?ected each 
time in the horizontal direction. With this deflection, 
the electron beam strikes the screen at the positions 
where the parts of the desired symbols pertaining to the 
respective scan line must be displayed. Such a part of 
a line of text, to be displayed in the horizontal direction 
is, owing to the rapidly ?uctuating grid voltage in the 
picture tube, built up of a series of luminous points or 
luminous dashes, depending on the applied ?uctuating 
grid voltage. When the electron beam has completed a 
horizontal scan, the beam performs a horizontal retrace 
on the presence of a line synchronization signal re 
quired for this purpose. The electron beam then starts 
a new horizontal scan, which is somewhat lower than 
the previous one, because the beam is de?ected down 
ward to some extent during each horizontal line scan. 
If the beam has arrived at the bottom side of the screen, 
the beam performs a vertical retrace on the presence 
of a conventional frame synchronization signal, where 
upon the beam can start anew with horizontal line scan 
ning. During such a retrace, a blanking signal ensures 
that the electron beam is suppressed, preventing the 
scanning of the picture screen. The above synchroniza 
tion signals and the blanking signals can be supplied, 
for example, by the timing unit. 
A symbol may already be recognized on the screen 

if it is displayed, for example, on 10 scan lines, using 
only a part of each scan line. The length of each of 
these parts of the scan lines is such that, for example, 
seven luminous and equidistant dots or dashes can be 
placed on each part. Hence, in this example, the pro 
jection area of one single symbol will consist of a matrix 
of ten by seven dots or dashes. 

In addition to a space between two successive sym 
bols pertaining to one line of text, the length of this 
space being such that, for example, four luminous dots 
or dashes can be placed on it, also a line space is re 
quired between the lines of text. The latter space may 
be obtained, for example, by leaving blank three scan 
lines preceding, and ?ve scan lines following a line of 
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2 
text. Thus the picture screen ?eld may be divided into 
matrices of eighteen by eleven dots, each of which al 
lows the placing of one symbol only. In this way, when 
using a television monitor suitable for a C.C.l.R. 625 
line standard signal, 32 lines of text can be displayed on 
the screen and 49 scan lines will still be left over. These 
scan lines are not used, however, because the time 
needed for‘ making use of this is required to perform 
two vertical retraces, provided the generally applied 
principle of interlaced scanning is used; ?rst the odd 
numbered scan lines are traced sequentially and then, 
after a vertical retrace, the even numbered scan lines. 
The consecutively projected “frames" thus obtained, 
together form the desired display. For the sake of clar 
ity of the description, the principle of interlaced scan 
ning on the monitor will be deviated from, if necessary. 
A device, as described in the opening paragraph is 

shown in the Dutch Patent application No. 6817586. 
In the device of this patent application the buffer mem~ 
ory comprises a closed magnetostrictive delay line, a 
shift register and a recirculating memory. The informa 
tion relative to the total text to be displayed on the tele 
vision screen and derived, for example, from a com 
puter, is inserted serially into the above-mentioned 
delay line, and then cyclically shifted in this delay line. 
The part of this information which is required for dis 
playing one single line of text, is presented each time 
to the shift register. This information is then read out 
per symbol in parallel form from the above shift regis 
ter, and fed to- the recirculating memory. 

If at a certain moment, a symbol already displayed is 
to be replaced by another symbol, the corresponding 
symbol information in the buffer memory must be re 
placed by new information to this effect; this can be 
done only at the ?xed write-in location of this buffer 
memory. Since the symbol information to be changed 
may be found at a random location in the buffer mem 
ory at the given moment, such information cannot be 
replaced directly. If a delay line, as described in the 
above-mentioned Dutch Patent Application, is em 
ployed, a relatively long waiting time must usually be 
taken into account before the symbol information can 
be changed at the ?xed write-in location. This is be 
cause the symbol information must usually pass 
through half of the number of the available memory lo 
cations, before the write-in location has been reached. 
Since the time required by the symbol information to 
be shifted cyclically once in the delay line must be 
equal to the frame time, i.e. the time required to form 
an interlaced frame on the screen, the mean waiting 
time will be equal to half of the frame time. With the 
conventional frame frequency of 50 Hz, this mean wait 
ing time is ID msec, which implies that the communica 
tion line between computer and buffer memory is occu~ 
pied a relatively long period. 

In order to process in the buffer memory the pres 
ented symbol data in a simple and relatively rapid way, 
it is desirable to shorten the mean waiting time before 
symbol data can be stored. 
Hence, the object of the invention is to provide a de 

vice, of the kind set forth in the opening paragraph, 
that fully meets this desire. In accordance with the in 
vention, the buffer memory used in said device is pro 
vided with an input circuit and a plurality of cyclic sub 
memories. The information required for displaying one 
‘specific line of text is written into the respective sub 

7 memory with the aid of the input circuit. 
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If it is desired to replace symbol infonnation in the 
buffer memory by other information. a waiting time is 
to be observed during which this information is shifted 
cyclically to the write-in location of the respective sub 
memory; this usually takes a time that corresponds to 
the period during which the symbol information passes 
through half of the number of the available memory lo 
cations of the respective submemory. 

In a ?rst version of the device in accordance with the 
invention, one of the cyclic submemories is fonned by 
said recirculating memory, while the remaining sub 
memories are identical to this. The time, during which 
the information is shifted cyclically once in the recircu 
lating memory, is equal to the time during which one 
scan line can be generated (scan line time). Conse 
quently, the mean waiting time preceding the moment 
of storing new symbol information is equal to half of 
the scan line time. Taking into account the interlaced 
display, at which only half of the number of scan lines 
is displayed during the frame time, the scan line time 
will be l/SO ' 2/625 sec = 64 psec with the use of 625 
scan lines for displaying text on a television screen, and 
therefore the mean waiting time for storing new symbol 
information will take 32 psec. 

In a second version of the device in accordance with 
the invention, the symbol information of each line of 
text is written serially into the respective cyclic sub 
memory. With the use of a specific shift register, this 
stored symbol information is extracted from the respec 
tive submemory per line of text, and presented in paral 
lel form to the recirculating memory. The symbol infor 
mation stored in the submemory must have been 
shifted cyclically once in the same time during which 
a line of text is being displayed on the screen. If such 
a line of text including line space is realized by making 
use of “2n“ scan lines, the mean waiting time will be 
equal to half of the time in which “n" scan lines will 
have been generated; this waiting time is "n" times as 
large as that in the ?rst-mentioned version, and thus is 
“n">< 32 psec, which still is a reasonable reduction of 
the waiting time compared with the mean waiting time 
in the cited Dutch Patent Application. 
The invention will further be explained with refer 

ence to the ?gures, of which: 
FIG. 1 illustrates a block diagram of a ?rst version of 

the device in accordance with the invention; 
FIG. 2 illustrates a more detailed block diagram of 

the buffer memory incorporated in said device; 
FIG. 3 illustrates a more detailed block diagram ofa 

recirculating memory; 
FIG. 4 illustrates a block diagram of a second version 

of the device in accordance with the invention; 
FIG. 5A illustrates an example of a symbol to be dis 

played, while 
FIG. 58 illustrates the accompanying diagram of 

video signals. 
In these ?gures like parts are designated by like refer 

ence numerals. 
FIG. 1 relates to a device for the processing of sym 

bol data represented in digital form for displaying text 
on a television monitor, which device consists of a 
buffer memory 1, a symbol generator 2 and a timing 
unit 3. 
The text to be displayed on the monitor may be com 

posed of various kinds of symbols; usually this is lim 
ited, however, to alphanumeric symbols, viz, letters and 
numerals. In spite of this, other symbols may appear in 
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4 
a text, such as mathematical designations, reference 
marks, etc. 

It is customary that the computer provides the sym 
bol data; the data is then presented in the form of code 
words. These code words either refer to the type of 
symbol to be displayed, or to the location on the moni 
tor where a symbol should be displayed. The length of 
the code words, in so far as they refer to the type of 
symbol to be displayed, depends on the maximum num 
ber of symbols to be used; if for the display a choice is 
made from 33 to 64 various symbols, a code word 
should then comprise six binary digits. For obtaining 
symbol data use may also be made of a keyboard, 
which is then provided with an encoder. The code 
words, in so far as these refer to the location where the 
symbols should be displayed on the monitor, will either 
contain information of the line of text, or information 
of the location on this line. 
With the display of symbols on the screen in accor 

dance with the horizontal scanning described hereinbe 
fore, it is important that the information of the symbols 
to be displayed is available per scan line. Depending on 
the scan line to be generated, and on the symbol data 
presented, this information per scan line is supplied by 
the symbol generator 2. To this effect, the number of 
successive times at which the information referring to 
a line of text is presented to the symbol generator 2, 
must be equal to the number of scan lines used for dis 
playing one single line of text including line space. The 
signals (video signals) thus supplied serially by the sym 
bol generator 2 are fed to a combination circuit, which 
is not indicated, and are hence converted, together 
with the above-mentioned synchronisation and blank 
ing signals, into a form suitable for presentation to the 
television monitor in the conventional manner. The lat 
ter signals provide the information of the grid-cathode 
voltage to be formed. With the aid of this voltage the 
luminous dots or dashes, comprising a part of the line 
of text to be displayed in a horizontal direction, are ob 
tained on the screen. 

In order to avoid continuous use of the computer for 
obtaining the symbol data required for display, the de 
vice is provided with a buffer memory 1 which pre 
cedes the symbol generator 2. The symbol data pres 
ented by the computer is stored in this buffer memory; 
the computer must be engaged only when the symbols 
displayed on the television screen are changed, so that 
in the buffer memory I, the information corresponding 
to these symbols can be replaced by new information. 
To this effect, a recirculating buffer memory 1 is used, 
in which the symbol data passes through a certain cy 
cle. At a given moment during this cycle, the informa 
tion of a symbol to be displayed is extracted from the 
buffer register at a ?xed location in the buffer memory 
and fed to the symbol generator 2. 

In accordance with the invention, the buffer memory 
1 is provided with a number of cyclic submemories 
4a-z, connected in parallel, which number corresponds 
to the maximum number of lines of text to be displayed 
on the screen. Each submemory corresponds to a fixed 
line of text on the monitor. In the version in question, 
each code word, in so far as this refers to the type of 
symbol to be displayed, is written in parallel form into 
a cyclic submemory. Such a cyclic submemory should 
therefore contain a number of shift registers operating 
in parallel, which number corresponds to the number 
of binary digits, making up the written code word. The 
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combination of a number of shift registers operating in 
parallel forms a recirculating memory. In the design in 
question, each of the cyclic submemories 40-: can 
therefore be regarded as one recirculating memory. 

ln order that the symbol data, in so far as this refers 
to the type of symbol to be displayed, is written into the 
desired recirculating memory at the correct moment, 
the buffer memory 1 is provided with an input circuit 
5 preceding the recirculating memories 4a-z. Since the 
respective symbol data is fed via a single communica 
tion line from the computer to the buffer memory, and 
this information is to be written in parallel form into 
one of the recirculating memories, the buffer memory 
comprises a serial-parallel converter 6 preceding the 
input circuit 5. 
‘The symbol data, once written in the recirculating 

memories 40-2, is readout symbol afterisymbvoll in 
order of succession of the recirculating memories with 
the aid of a line selection switch 7 controlled by the 
timing unit 3, and said data is fed to the symbol genera 
tor 2. 

In the symbol generator 2, the symbol data is fed to 
a ?xed matrix memory 8. As will further be described 
hereinafter, also a signal indicating a specific scan line 
is fed to this matrix memory with the aid of a scan line 
switch 9. With these two kinds of data, the matrix mem 
ory 8 is able to provide per scan line the information 
referring to the symbols to be displayed, which infor 
mation is again supplied in parallel form to a parallel 
serial converter 11 with the aid of the timing unit 3. 
The series of signals obtained from the parallel-serial 
converter are fed as video signals to the monitor. 
FIG. 2 shows a more detailed block diagram of the 

buffer memory. The function of the serial-parallel con 
verter 6 contained in this memory is, besides to convert 
serial data to parallel data, to divide the supplied sym 
bol data into: information referring to the type of sym 
bol to be displayed (symbol-type information); infor 
mation referring to the line of text in which the symbol 
must be placed (row information) and information re 
garding the position within this line of text on which the 
symbol should be displayed (column information). The 
symbol-type information is written into the symbol reg 
ister [2. The row information is written into the row 
register 13 and then fed to the submemory selector 14. 
The column information is fed to the column condition 
circuit 15; this comprises a column register 16, into 
which said column information is written. Further 
more, the column condition circuit 15 comprises _a 
symbol counter 17, in which the clock pulses T, 
derived from the timing unit 3 are counted; these clock 
pulses have a repetition time which is equal to the time 
required to display a scan line part of one symbol on 
the television screen. The information of the digital po 
sition of the symbol counter 17, and also the column 
information stored in the column register 16, are ap 
plied separately to an equivalence circuit 18 incorpo 
rated in the column condition circuit 15; if the two 
kinds of information are identical, the equivalence cir 
cuit 18 sends a signal to the submemory selector 14. 

In the version in question, the submemory selector 14 
consists of a decoder which is provided with a number 
of outputs AM. This number corresponds to the num 
ber of recirculating memories 4a-z; each of the outputs 
A,H is connected separately to one of the recirculating 
memories 4a-z. 

lS 

25 

30 

35 

45 

50 

55 

60 

65 

6 
The submemory selector [4 is activated by a signal 

originating from the equivalence circuit 18 and, conse 
quently, causes the transmission of a control signal to 
the recirculating memory corresponding to the respec 
tive row information via the appropriate line A, (i = a, 
b, . . . . z). The working of these recirculating memories 
4a-z will now be explained by a further description of 
the recirculating memory 40, which is shown in FIG. 3. 
The recirculating memory 40 comprises, in addition to 
the aforementioned number of parallel‘connected 
shift registers 19 — 24, an equal number of return lines 
25 — 30 and gate circuits 31 - 36. The working of the 
parts incorporated in the recirculating memory 4a will 
be further explained with reference to the gate circuit 
31, the shift register 19 and the return line 25, which 
elements are necessary, for example, for the processing 
of the ?rst binary digit of a code word from the symbol 
register 12. The gate circuit 31 is a logical circuit of 
which the three inputs are indicated by A,,, f and g and 
the output by h. The control signal from the submem 
ory selector 14 is applied to the input A“. It should be 
noted that this control signal is also fed to the corre 
sponding inputs of the gate circuits 32 - 36. The infor 
mation, which is obtained from the symbol register 12, 
and which refers to the ?rst binary digit of each code 
word, is applied to input f, while the information from 
the shift register 19 is fed sequentially to input g via the 
return line 25. The supplied information is fed to the 
shift register 19 via output h. The latter information 
may be indicated by the relationship 

h=Aa -f+/T,I '3. 
Therefore, in the presence of the control signal A", the 
information (f), which is derived from the symbol regis 
ter (12,) and which refers to said binary digit, is written 
into the respective shift register 19 via the gate circuit 
31. During this process the information, which is fed 
from the shift register 19 to the gate circuit 31 via the 
return line 25, will be eliminated. The control signal A" 
is applied each time for the duration of the writing of 
one binary digit. In the absence of the control signal A", 
the information (g) derived from the shift register 19 
is fed back to the shift register 19 via the return line 25 
and the gate circuit 31, and is rewritten in this register. 
The remaining binary digits of these code words are 

fed to the remaining gate circuits 32 - 36 in order to be 
written, after selection, into the shift registers con 
nected to said gate circuits; the shift registers 19 - 24 
operate with a shift frequency which is equal‘ to the 
pulse repetition frequency of the clock pulses T2. 
As shown in FIG. 2, the symbol-type information, 

once written in the recirculating memories 40-2, is ex 
tracted from said memories by a line selection switch 
7 and fed to the symbol generator 2. The line selection 
switch 7 comprises a counter 37, a decocer 38, and also 
a number of gate circuits 390-1. The number of circuits 
390-: corresponds to the number of recirculating 
memories 4a-z, so that each gate circuit 31-36 can be 
connected to the symbol generator 2 via a separate gate 
circuit. ,, 

The counter 37 receives the clock pulses T. from the 
timing unit 3 with a repetition time which is equal to 
the time required for displaying one complete line of 
text on the television screen. The digital position of the 
counter 37 obtained through the clock pulses T4 is de 
coded by the decoder 38. This causes the activation of 
the gate circuit 39i (i =a, b, . . . , z) determined by the 



3,787,819 
7 

count position via one of the outputs B“. The informa 
tion in the recirculating memory 4i connected to this 
gate circuit can now be applied to the symbol generator 
2. During the period of time between two successive 
clock pulses T4, said information is fed to the symbol 
generator 2 a number of times, which number corre 
sponds to the number of scan lines required for display 
ing one line of text. For the processing of the symbol 
type information, the afore-mentioned matrix memory 
8 is incorporated in the symbol generator 2. 
The scan line switch 9 in the symbol generator 2 

comprises a line counter and a line decoder connected 
to said counter, which are, however, not shown sepa 
rately in the figures. 
Clock pulses T3 (see FIG. 2), of which the pulse repe 

tition period is equal to the time required for displaying 
a scan line on the television screen and for performing 
a retrace, are supplied by the timing unit 3 to the line 
counter of the scan line switch 9. The count position 
acquired by said line counter is decoded by the line de 
coder connected to the line counter; this information 
enables the ?xed matrix memory 8 to form, per scan 
line the corresponding symbol information which, is 
then fed to the parallel-serial converter 11. 

Signals in serial form, viz., video signals, are obtained 
from the parallel-serial converter 11 with the aid of the 
clock pulses T, provided by the timing unit The pulse 
repetition frequency of these clock pulses T, is identi 
cal to the frequency employed to obtain the rapid fluc 
tuations in the grid-cathode voltage of the picture tube 
for the formation of the afore-mentioned luminous dots 
or dashes on the screen. 

The operation of the above-described device will 
now be explained with the aid of an example. 

It will be considered how the device operates, for ex— 
ample, by considering information relating to the letter 
“E“ to be displayed at the tenth position of the ?rst line 
of text on the screen. The computer will supply the seri 
al-parallel converter 6, which is illustrated in FIG. 2, 
with the row information, the column information, and 
the symbol-type information required for displaying the 
letter “E“ in the form of the code words, for example: 
(l,0,l,0,0,0,l), (l,0,1,l,0,0,1), and (l,0,l,0,0,0), re 
spectively. In this serial-parallel converter, the three 
supplied code words are separated. The rwo informa 
tion (l,0,l,0,0,0,l) is written into the row register 13, 
and then fed to the submemory selector 14. The col 
umn information ( l ,0,l ,l,0,0,l ) is written into the col 
umn register 16, and then fed to the equivalence circuit 
18. Finally, the symbol-type information (l,0,l,0,0,0) 
is written into the symbol register 12. 
When the symbol counter 17 has acquired a binary 

count position, which is identical to the column infor 
mation ( 1,0,],1 ,0,0,l ), with the aid of clock pulses T2, 
the equivalence circuit 18 sends a signal to the sub 
memory selector 14. Subsequently, in the submemory 
selector l4, activated by said signal, the row informa 
tion ( l ,O,l ,0,0,0) is decoded. This results in the exam 
ple in question, in which the ?rst line of text must be 
displayed, in a control signal at the output A"; said con 
trol signal being applied to the recirculating memory 
40. Although the information written in the symbol reg 
ister 12 is applied to all f-inputs of the gate circuits in 
the recirculating memories 40-2, this information is ac 
cepted only by the gate circuits 31 - 36 activated by the 
control signal, and written into the corresponding shift 
registers 19-24. ln this process, the ?rst binary “1" of 
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8 
the symbol selection information (l,0,l,0,0,0) is ap 
plied to the ?rst shift register 19 via the respective gate 
circuit 31, and the second binary “0" to the second 
shift register 20 via the respective gate circuit 32. The 
remaining binary digits are then processed similarly in 
the recirculating memory 40. 
When the digital position of the counter 37, which is 

illustrated in FIG. 2, indicates that the ?rst line of text 
must be displayed on the screen, the decoder 38 acti 
vates the gate circuit 390 via the line B“; the informa 
tion written in the recirculating memory 4a is then fed 
to the symbol generator 2 via the gate circuit 390. 

In addition to supplying the information written in 
the recirculating memory 4a to the symbol generator 2, 
there is also a supply of identical information to the 
gate circuits 31 - 36 of the recirculating memory 4a via 
the return lines 25 - 30. 

The information fed to the symbol generator 2 is ac 
cepted by the ?xed matrix memory 8. During the pro 
cessing of symbol data by the ?xed matrix memory 8, 
an allowance must be made for a spaced needed be 
tween two successive lines of text; this space is ob 
tained, on the one hand, by starting the symbol display, 
for which the information is processed by the ?xed ma 
trix memory 8, at the fourth scan line and, on the other 
hand, by adding another ?ve scan lines after the last 
scan line (l3th scan line) pertaining to such a display. 
Therefore, the letter “E” in this line of text is given 
such a form that a horizontal line segment is displayed 
on the 4th, 8th and 13th scan lines, at which the start 
ing points of these line segments are joined by a vertical 
line segment, as shown in FIG. 5A. 
With the aid of the information which is provided by 

the scan line switch 9, and which refers to the scan line 
to be displayed, the ?xed matrix memory 8 is capable 
of delivering the information of the line of text per scan 
line, and to feed this information to the parallel-serial 
converter 11. With the delivery of information per scan 
line, the space between two successive symbols must be 
taken into account. Accordingly, the information pro 
vided by the ?xed matrix memory 8 with reference to 
the letter “E" for the fourth scan line, may assume, for 
example, the form (0,0,0,l,l,l,1,l,l,0,0); the number 
of binary digits comprised by this information corre 
sponds to the number of time intervals in which the pe 
riod of time for displaying one symbol is divided. If the 
binary l is added to such a time interval, the electron 
beam will strike the screen; if the binary digit is 0, the 
electron beam will be suppressed during the respective 
time interval. If the information of the line of text of the 
fourth scan line has been fed to the parallel-serial con 
verter l 1, identical information will again be sent to the 
?xed matrix memory 8 on the presence of a line syn 
chronization signal, after the latter information, re 
turned via the lines 25 — 30, has been restored in the re 
circulating memory 40. 
Hence, the parallel-serial converter ll provides the 

following information per scan line for displaying the 
letter "E”: 

(0,0,0,0,0,0,0,0,0,0,0) for scan lines 1 — 3 
(0,0,0,l,l,l,l,l,l,0,0) for scan line 4 
(0,0,0,l,0,0,0,0,0,0,0) for scan lines 5 - 7 
(0,0,0,l,l,l,l,l,0,0) for scan line 8 
(0,0,0,l,0,0,0,0,0,0,0) for scan lines 9 - l2 
(0,0,0,l,l,l,l,l,1,l,0) for scan line 13 
(0,0,0,0,0,0,0,0,0,0,0) for scan lines 14 - l8 
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Since the binary 1 results in a positive grid pulse, the 
above collection of information assigned per scan line 
corresponds with the video signals shown in the dia 
gram of FIG. 5B, which signals are required for display 
ing the letter “E." 

It must be emphasised that the complete data pro 
cessing between the serial-parallel converter 6 and the 
parallel-serial converter 11, is carried out in parallel 
form. However, it is also possible to process the symbol 
information in a serial form in the buffer memory 1, 
whereupon this information is applied to the symbol 
generator 2 in parallel form. A version of the invention 
based on these lines will be explained with reference to 
FIG. 4. if parts of the device in this version are not fur 
ther dealth with, then an analogous explanation, as 
given in the first version, will apply, 
The buffer memory 1 comprises a symbol separation 

circuit 48, an input circuit 5, a plurality of cyclic sub 
memories 4a-z, a line selection switch 7, a serial— 
parallel converter 47, a switchable memory 49 com 
posed of a recirculating memory, and a recirculating 
memory 50. 
The symbol separation circuit 48 divides the supplied 

symbol information into three kinds of information, 
viz,. the symbol-type information, the column informa 
tion and the row information, where the column infor 
mation and the row information are converted into par 
allel form and so processed. These three kinds of infor 
mation are then fed to the input circuit 5, in which the 
symbol-type information is written in serial form, while 
the row and column information are processed into a 
control signal that must be applied to the desired sub 
memory 4i at the correct moment, in order to write the 
symbol information stored in the input circuit 5. 
The number of cyclic submemories is again equal to 

the number of lines of text to be displayed; however, 
now each of the cyclic submemories 4a-z is formed by 
a register, into which the symbol information of one 
single line of text is written in serial form. The symbol 
information written in each of the submemories 40-2. is 
then fed sequentially to a serial-parallel converter 47 
via a line selection switch 7, and subsequently to the 
switchable memory 49. Since the information is stored 
in serial form in the shift registers 4a-z, and in parallel 
form in the switchable memory 49, the shift frequency 
of the switchable memory 49 will be smaller than that 
of the shift registers 4a-z by such a factor that corre 
sponds with the number of binary digits of which a code 
word is composed. In order to operate the shift regis 
ters 4a-z and the symbol generator 2 at the same fre 
quency, the shift frequency of the switchable memory 
49 will, when this memory is provided with information 
of a complete line of text, change in such a way that this 
frequency corresponds to the operating frequency of 
the symbol generator 2. The information of the switch 
able memory 49 is applied with the latter frequency to 
a recirculating memory 50, which has a constant shift 
frequency that is equal to the operating frequency of 
the symbol generator 2. The number of times the infor 
mation of the recirculating memory 50 is fed to the 
symbol generator 2, corresponds to the number of scan 
lines required for displaying one line of text. 
What we claim is: 
l. A digital symbol diaplay device for the processing 

of symbol data presented in digital form for the purpose 
of displaying text on a television screen comprising a 
buffer memory, a symbol generator connected to said 
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buffer memory, and a timing unit connected to said 
buffer memory and said symbol generator, said device, 
in a ?rst instance, presenting successive lines of text in 
a read direction to the television screen, and, in a sec 
ond instance, replacing symbols randomly allocated 
and already displayed by other symbols, said buffer 
memory being capable of storing the maximum number 
of symbols to be displayed on the television screen, said 
buffer memory being provided with a plurality of cyclic 
submemories in each of which data required for display 
and referring to one line of text can be stored in parallel 
form, while the number of times at which said data is 
fed to said symbol generator corresponds to the num 
ber of scan lines required for the display of one line of 
text, the data required for display, and pertaining to a 
desired scan line, each time being fed to said television 
screen by the symbol generator, the buffer memory 
being provided with an input circuit with each of said 
cyclic submemories connected to said input circuit, the 
information required for displaying one speci?c line of 
text being written into a respective cyclic submemory 
with the aid of the input circuit. 

2. A device as claimed in claim 1, wherein the buffer 
memory comprises a serial-parallel converter, which 
precedes and is connected to the input circuit and via 
which the supplied serial information is fed in parallel 
form to said input circuit, said serial information being 
divided into symbol-type information, row information 
and column information whereby the row information 
indicates the cyclic submemory in which the symbol 
type information must be stored, while the column in 
formation is for the purpose of determining the time at 
which the symbol-type information must be stored at a 
?xed write-in location of said cyclic submemory. 

3. A device as claimed in claim 2, wherein the input 
circuit comprises a symbol register, a row register and 
a column condition circuit connected to the timing 
unit, to which, respectively, the symbol-type informa 
tion, the row information and the column information 
are fed, and whereby also a submemory selector is pres 
ent, which submemory selector is connected to the col 
umn condition circuit and the row register, and which 
delivers a control signal at a time to be determined by 
the column condition circuit, said control signal imple 
menting the writing of said symbol-type information 
into a respective cyclic submemory 

4. A device as claimed in claim 3, wherein the col 
umn condition circuit comprises a column register and 
a symbol counter, to which, respectively, the column 
information and clock pulses derived from the timing 
unit are fed, the column condition circuit also contain 
ing an equivalence circuit which is connected to said 
column register and said symbol counter, and which 
determines the moment at which the submemory selec 
tor delivers said control signal. 

5. A device as claimed in claim 4, wherein a gate cir 
cuit is disposed in a return line of each cyclic submem 
ory, the return line being interrupted when the control 
signal is applied to said gate circuit, during which the 
symbol information derived from the input circuit can 
be written into said memory. 

6. A device as claimed in claim I, wherein the buffer 
memory is provided with a line selection circuit, via 
which the information of one specific line of text to be 
displayed is fed from a respective cyclic submemory to 
the symbol generator with the aid of the timing unit. 
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7. A device as claimed in claim 6, wherein the line se 
lection circuit is composed of a counter, to which re 
quired count pulses are applied by the timing unit, a de 
coder connected to said counter, and a number of gate 
circuits connected to said decoder, each of which is 
connected to one of the cyclic submemories, whereby 
a signal corresponding to the decoded counter position 
opens the gate circuit connected to an associated cyclic 
submemory, enabling information to be transferred 
from the associated cyclic submemory to the symbol 
generator. 

8. A device as claimed in claim I, wherein the infor 
mation required for displaying a line of text is stored in 
serial form in the respective cyclic submemory and 
wherein the buffer memory is provided with a line se 
lection circuit, connected to said submemories 
whereby the information of the speci?c line of text to 
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be displayed is fed, with the aid of the timing unit, from 
the respective cyclic submemory, via said line selection 
circuit to a serial-parallel converter. 

9. A device as claimed in claim 8, wherein, said de 
vice contains means for employing the same shift fre 
quency at the cyclic submemories and at the serial 
parallel converter and said device being also provided 
with a switchable memory feeding a recirculating mem 
ory for whose functioning two different frequencies are 
available one frequency for storing the symbol informa 
tion, which is written in serial form in the cyclic sub 
memory, in the switchable memory capable to receive 
data in parallel form, and the other frequency for trans 
mitting data from the switchable memory to the recir 
culating memory, the latter frequency being equal to 
that of the symbol generator. 

ll! * ii * it 
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