
United States Patent [191 
Schultze 

m1 1 3,821,729 
[451 June 28, 1974 

[54] ARRANGEMENT FOR CONTROLLING THE 
ORIENTATION OF CHARACTERS ON A 
DISPLAY DEVICE UTILIZING ANGLE 
DEFINING DATA SYLLABLES AND DATA 
ADDITION FOR SUCH SYLLABLES 

[75] Inventor: Manfred Schultze, Munic 
Germany > 

[73] Assignee: Siemens Aktiengesellschaft, Berlin 
and Munich, Germany 

[22] Filed: Mar. 9, I973 

[21] Appl. No.: 339,565‘ _ 

[30] Foreign Application Priority Data 
Mar. 24, 1972 Germany .......................... .. 221-4585 

[52] U.S.vCl. .............................. .. 340/324 A, 315/18 
[51] Int. Cl. .......... .Q. .... ......................... .. G061’ 3/14 

[58] Field of Search 340/324A; 235/197,‘ 198; 

[56] References Cited 
UNITED STATES PATENTS 

3,597,757 8/1971 Vincent-Carrefour et al. 340/324 A 

IREPITITION 
MORY 

315/18 ’ 

ADDRESS 

ADDRESS ' 

lN 

MEMORY 

SWITCHING 
STAGE 

‘ Primary Examiner-John W. Caldwell, 
Assistant Examiner-Marshall M. Curtis 
Attorney, Agent, or Firm-Hill, Gross, Simpson, Van 
Santen, Steadman, Chiara & Simpson , 

[571 - ' - ABSTRACT 

An arrangement for illustrating characters which con 
sist of character‘segments in which data is fed in in the 
form of code words by means of a character input de- ‘ 
vice, such as a keyboard or a computer. A read only 
memory stores the character segment data for re 
trieval and display on a'data display device via digital~ 
/analog converters and a de?ection unit which causes 
deflection of a character creating element, such as an 
electron beam, in accordance with the character seg-’ 
ment data. An adder is connected to‘ the read only 
memory and is fed syllables of the-charactersegment 
data corresponding to angles by which the character 
to be illustrated is to be disposed with'respect to a co 
ordinate .system or with respect to a character seg 
ment. The adder feeds the digital/analog converters by 
way of register and decoding apparatus. ‘ 

‘ 6 Claims, 6 Drawing Figures 
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ARRANGEMENT FOR CONTROLLING ORIENTATION OF CHARACTERS ON A DISPLAY 

DEVICE UTILIZING ANGLE DEFINING DATA 
SYLLABLES AND DATA ADDITION FOR SUCH 

SYLLABLES 

BACKGROUND OF THE INVENTION 

1. Field of the Invention I 
This invention relates to an arrangement for the illus 

tration of characters consisting of character segments 
in which data is fed into the arrangement in the form 
of code words by means of a character'data input de 
vice, and more particularly to such an arrangement in 
which the de?ection of a character creating element, 
such as an electron beam, is effected through the utili 
zation of a read‘only memory which stores character 
segment data and digital/analog converter and de?ec 
tion apparatus, depending on the character segment 
data. . 

2. Description of the Prior Art 
Theterm “character,” as used herein, is to be under 

stood in its widest scope to include any type of symbol 
which is made up of one or more segments. Therefore, 
we are here concerned with alphanumeric characters 
including both letters and numbers; however, also of 
primary concernare graphic characters which consti 
tute more or less complicated characters. A computer 
or a keyboard may be provided as a character data 
input device and those cases should be taken .into con 
sideration in which ‘such character data input devices 
are located relatively remote from the read only mem 
ory of a data display device so that the code words cor 
responding to the characters have to be transmitted by 
way of considerable distances in a generally known 
manner. a , 

A cathode beam of a'cathode ray tube, for example, 
can be provided as a character creating element which 
is de?ected by means of a de?ection unit of a cathode 
ray tube‘ into several coordinate directions and render 
the individual character segments of the characters vis 
ible on the screen of the cathode ray tube. , 
However, the character creating element can also be 

constituted by an ink stream which is also de?ected by 
means of the de?ection unit into several coordinate di 
rections in such a way that it writes characters on a 
strip-shaped material, or on ‘sheet-shaped material. In 
addition, recording stylii and recording pins can be pro~ 
vided as character creating elements which are de 
?ected by means of the de?ection unit into several co 
ordinate directions for inscribing the characters on ap 
propriate media. 

If by using a data display device and a great number 
of alphanumeric characters and also graphic characters 
are to be illustrated, it is generally desired to provide 
for the illustration of many such characters, in particu 
lar many graphic characters, in order to increase the 
accuracy of the illustration. The accuracy of a graphic 
illustration, for example, increases as the available 
number of character segments increases, which seg 
ments are directed into different directions and which 
are of different lengths. However, the larger the num 
ber of the characters to be illustrated, the more dif?cult 
it becomes to select these characters to be illustrated 
by means of a prescribed number of code words. 
Further problems result in connection with the orien 

tation of individual characters on the screen of the data 
display device. It is desired, in many cases, to illustrate 
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2 
certain characters, for example a square, in such a way 
that the inidividual segments of the square are always 
oriented in the same way with respect to a prescribed 
coordinate system. ‘ 

Also, it may be desired to illustrate these squares in 
such a way that two sides of the squares lie parallel to 
the prescribed frame of the rectangular screen. It can, 
however, also be required that the sides of the square 
be oriented relative to the series of lines which are al 
ready illustrated. ' I " 

SUMMARYVOF THE INVENTION 
The primary object of the invention is to provide an 

arrangement for the illustration of characters for which 
selection of a relatively small number of codewords is 
required. ' , ‘ ' ' 

Another object of the invention is to provide an ar 
rangement for the illustration of characters by means 
of v which the orientation of the characters can be 
changed in a simple manner. In this context, it should, 
in particular, be possible to illustrate characters‘whose 
directions are oriented with‘ respect to a stationary co-‘ 
ordinate system; and it should also be possible to illus 
trate such characters and other characters in such a 
way that the directions of the individual character seg 
ments of thesev characters is ‘dependent 'on character 
segments which are already illustrated. ' , 

According to the invention, an adder is'required 
whose inputs are connectedto outputs of a read only 
memory which stores character segment data. The ‘ 
adder is set via these inputs by syllables of the character 
segment data corresponding ‘to the angles. of the char 
acter segments which are to be illustrated. It should be 
noted here that the term “syllable” is directed to that 
portion of a total data word ‘which de?nes the unique 
orientation of the character segment which corre 
sponds to the data word. In addition to the aforemen 
tioned apparatus, a register,v is required whose inputs 
are connected to the outputs of the adder and whose 
outputs are connected byway of gates to further inputs 
of the adder. The'arrangement according .to the inven 
tion is characterized in thatthe directions of the char 
acters to be illustrated can be oriented in a simple man 
ner with little effort of programming, either with re 
spect to the ?xed, prescribed coordinate system or with 
respect to a variable direction. In particular, the re 
spective orientation of the character can be in?uenced 
by using the adder. If the syllables which characterize 
the angles of the segments to be illustrated are not 
changed in the adder, the directions of the illustrated 
character segments are oriented with respect to a ?xed, 
prescribed coordinate system. If, however, in the adder 
data are added to the syllables, the directions of the il 
lustrated character‘ segments are dependent on such 
syllables as well as on the added data. Therefore, code 
words for de?ning the characters to be illustrated can 
be saved, since code words do not have to be assigned 
to all directions. A relatively low number of code words 
is suf?cient in order to be able to illustrate all desired 
directions. ' 

In order to illustrate with a small number of pre 
scribed code words, as many characters as possible to 
in?uence the gates by means of code words‘, data are 
stored in the read only memory for causing the release 
of respective control data. By means of these control 
data, and by utilizing a further decoder, a signal is pro 



‘ ‘vided which causes the 
3 

gates. . ~ 

In order to be able to store the data which character 
izes the directions of the characters to be illustrated 
and which later on shall serve as reference directions 
at any time, it is advisable to provide the further regis 
ter with a control input and to cause this further regis 
ter to either store or not to store the fed data in accor 
dance with a signal directed to this control input. 
Therefore, the data can be stored at any time and can~ 
be directed at any time via the gate to the adder. ’ 

BRIEF DESCRIPTION OF THE DRAWINGS 

Other objects, features and advantages of the inven 
tion, its organization, construction and operation will 
be best understood from the following detailed descrip 
tion of a preferred'embodiment of the invention taken 
in conjunction ‘with the accompanying drawings, on 
which the same. components and signals have been 
given'the same reference characters, and on whichi 
FIG. 1 is a schematic block diagram of a data display 

device; a Y 

FIG. 2 is-a'schematic diagram'of the character gener 
ator illustrated in FIG. 1; . 
FIG. 3 is a schedule which illustrates the data feeding 

of the read only memory of the present invention; 
FIG. 4 is a graphic illustration showing several direc 

tions of orientation and corresponding assigned data of 
character segments; ' , ' 

FIG. 5 is a detailed schematic diagram'of ‘a control 
stage, which is schematically illustrated in more: general 
form ‘in FIG. 2,,for the control‘of the de?ection of a 
cathode beam of a cathode ray tube; and 

. FIG. 6 is a detailed schematic diagram of a control 
stage which serves for the changing of the coordinate 
system to which the directions of the characterseg, 
ments'tobe illustrated have to be referred. 

DESCRIPTION OF THE PREFERRED‘ 
' EMBODIMENTS 

A data display‘ device is schematically illustrated in 
FIG. 1 and comprises a character data input device 1 1, 
such as a keyboard or a computer, which is connected 
to and feeds input data to a picture repetition memory 
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v12V.v The picture repetition memory 12 is connected to . 
control a character generator 13 which has three out 

> puts 13b, ‘13c and Be. The output 13e is employed for 
controlling the intensity of an electron beam of a cath 
ode ray tube 19.by way of an intensity modulator 14. 
The outputs 13b, 130 are connected to control the x 
and y-, de?ection of the'cathode ray tube 19 by way of 
respective digital/analog signal de?ection units 15x, 
15y and de?ection ampli?ers 16x, 16y, respectively.‘ 
The data display device has the task of illustrating on 
the screen of the picture tube 19 several characters 
whose type and position can be in?uenced by means of 
the character data input device '11. 
Data in the form of words are fed into the arrange 

ment bymeans of the character data input device 11. 
By means of these words the characters to be illustrated 
are selected and shiftings of the illustrated characters, 
elimination of individual characters and the insertion of 
characters at certain points on the screen of the picture 
tube 19 are carried out. As mentioned above, a com 
puter may be provided as the character data input de 
vice 11 and can be arranged, via a nonillustrated trans 
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mission network, at a great distance from the picture 
repetition memory 12.‘ , 
The words of the character data input device 11 are 

stored in the picture repetition memory 12. Since the 
picture of the picture tube 19 has to be regenerated 
constantly, the individual characters are written ap 
proximately ?fty times per second. The words which 
serve for the selection of the characters are therefore 
received approximately ?fty times per second from the 
picture repetition memory 12. By means of these 
words, also the sequence of the illustrated characters 
and therefore also their positionson the screen of the 
picture tube 19 are determined. - 

Generally speaking, the characters consist of several 
character segments. The data which characterize these 
segments are'designated in the following paragraphs as 
character segment data and are stored in a read only 
memory 23 (FIGS. 2 and 3) of the character generator 
13. These character segment data de?ne the form of 
the written character segments and their'brightness. 
The character segment data are directed to the digi 

tal/analog converterslSx and 15y,.respectively, which 
create analog de?ection signals for the de?ection of the 
cathode beam‘ in the x and y directions,‘respectively. 
These analog de?ection signals are amplified by means 
of the signal de?ection ampli?ers 16x and 16y and'are 
directed to the xi de?ection coil and the y- de?ection 
coil of the picture tube 19. The cathode beam of the 
picture tube 19 then writes the character segments. 

In addition, a, brightness signal is created in the char 
acter generator Band is ampli?ed in the-brightness 
control stage 14 to control the intensity of the cathode 
beam of the picture'tube 19. ' - ' 

. If, therefore, the words are released from'the picture 
repetition memory 12 approximately 50 times per sec 
ond for selecting a certain character, the respective 
character segment data are released by the character 
generator 13 and in further sequence brightness sig 
nals, as well as de?ection signals, are created and 
thereby the cathode beam of the picture tube 19 is de 
flected in'such a Way that it writes the desired character 
segments‘ and thus the characters. 
FIG. 2 schematically illustrates the character genera 

tor 13 of FIG. 1 in greater detail. The character genera 
tor 13 comprises an address selection-circuit 21; an ad 
dress counting register22, the read only memory 23,'a 
register 24, a switching stage 25, further switching‘ 
stages 26, 28, 30, 31, a decoder 32 and a ?ip-?op 33. 

For ease and clarity of illustration, parallel lines are 
only illustrated as a single line. The roman numerals ad 
jacent the lines designate the bits which are transmitted 
via these lines. One-line is provided for each bit. ‘The 
two binary values are denoted O and l. Signals which 
carry a 0 value, are-referred to as 0 signals or 1 signals, 
respectively. The two conditions which can be assumed 
by the ?ip-?op are referred to in a similar manner as a 
0 condition or as a 1 condition, respectively. 
Words in the seven-bit-ASCII-Code are released 

from the output of the picture repetition memory 12 by 
way of the lines I—VII. In addition to these seven bits, 
the bits VIII, IX = O, X = O are released to the address 
selection circuit 21. 
The address selection circuit 21 basically comprises 

a switch 35 which can be conditioned to the fully 
shown switching position 350 and to the broken line il 

- lustrated switching position 351) and which is controlled 
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by means of the switching stage 26 into one of these 
two switching positions. In the position 35a a total of 
ten bits are released to the address counting register 22 
via the lines I to X. In the switching position 35b, the 
address selection circuit 21 is connected with the 
contact 0 of the switching stage 25. 
The bits I to X are directed to the address counting 

register 22 and the bit XIV is directed by way of the 
line 27 as a control signal. The address counting regis 
ter 22 is operated in a ?rst operational mode or in a 
second operational mode depending on this control sig 
nal. In the ?rst operational mode, the bits I to X, which 
are directed by the address selection circuit 21, are 
stored in the address counting register 22 and are re 
leased unchanged as an address word to the read only 
memory 23. In the second operational mode, the bits 
I to X are alsostored in the address counting register 
22; however, with each clock pulse T the binary num 
ber which is provided by the bits I to X is increased by 
a binary l. The bits of the increased binary number are 
released ‘as an address word via the output 22e to the 
read only memory 23. ' 
The read only memory 23 stores 1,024 words of 

twelve bits each. The ten lines I to X which are con 
nected to the input 23a serve as address lines. The stor 
age organization of the bits of the read only memory 23 
can be seen in FIG. 3 and is explained below following 
the description of FIG. 2. 
The words which are released. from the read only 

memory 23 with the bits XI to XXII are subjected to an 
interim storage in the register 24 and the bits VI to XX 
are released by way of the output 24b to the switching 
stage 25. The bits XXI and XXII are released by way 
of the output 24c to the control stage 26. 
The switching stage 25 can be conditioned to assume 

the switching positions25a, 25b, 25c and 25d and is 
controlled by the control stage 26 in accordance with 
the binary values of the bits XXI and XXII which are 
applied to the input 26a and in accordance with the bits 
XXIII which is fed to the input 26b of the switching 
stage 26. In addition, the switching stage 26 controls 
the switch 35. The following table illustrates these rela 
tionships. 

TABLE I 

26a 26a 26b “Switching 26c 
XXI XXII XXIII Positions“ XXIV 

o 0 ‘I 1 25b 0 

0 0 0 25b 1 
0 l 0 25b, 35a 0 
0 l 1 25a, 35a 0 
1 0 o v25 35b _ 0 
I l 0 0 2511 

The switching stage 28 causes the de?ection of the 
cathode beam of the picture tube 19 illustrated in FIG. 
1. The amount of de?ection and the direction of de?ec 
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tion depends on the values of the bits X1 to XVII which > 
are applied to the switching stage 28 by way of the posi 
tion 25b of the switch‘25. The outputs b and c, respec 
tively, of the switching stage 28 and the character gen 
erator 13 are connected to the respective digital/analog 
convertersglSx and 15y illustrated in FIG. 1. The signal 
XXIII = 1 is always released by way of the output 28d 
to the input b of the switching stage 26 if the cathode 
beam of the picture tube 19 illustrated in FIG. 1 has 
reached a position which it should reach due to the bits 
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XI to XVIII. Further details of the control stage 28 are 
discussed below with respect to FIG. 5. 
The switching stage 30 releases a signal by way of its 

output e (also the output‘e of the character generator 
13) to the brightness control circuit 14 illustrated in 
FIG. 1 in accordance with the value of the bit XIX, 
whereby the intensity of the cathode beam of the pic 
ture tube 19 is controlled. . 1 
The switching stage 31 creates signals which are not 

vessential in connection with the present invention and 
are therefore not described herein in greater detail. 
The bits XI to XV are directed to the decoder 32 and 

the bit XXV is released via an output of the decoder 
32. The decoder is constructed in a manner well known 
in the art using known components so that a detailed 
explanation of this structure is super?uous. The follow 
ing table illustrates the manner in which the values of 
the bit XXV are dependent on the values of the bits XI 
to XV; ' ' > - . ' 

' TABLE2 

xv x1v ~ x111 x11 x1 xxv 

1 0 0 0 1 1 
1 0 0 1 . 0 _ 1 

1 0 1 - o o 70 

The ?ip-?op 33 can assume two stable conditions, as 
noted above. In its 0 condition it provides a 0 signal at 
its output d, and in its 1 condition it releases'a 1 signal 
at the output d. Starting from one of the two condi 
tions, the ?ip-?op 33 always assumes a different condi 
tion than the previous'one if a signal is fed thereto via 
the line XXV and its inputs 33a and 330 and if simulta 
neously a pulse signal is applied at its input 33b. 
FIG. 3 schematically illustrates the four storage areas 

of the read only memory 23. Altogether this read only 
memory can store 1,024 words of twelve bits each. The 
tabular form of this illustration includes some address 
words. These address words consist of the bit I to X.v 
Entered thereunder are the word values in accordance 
with the binary value format starting from 2° to 29' 
The storage area 230 is reserved for a ?rst index. It 

contains addresses of the segment data of alphanu 
meric characters and control data. This storage area 
23c storesa total of 128 words which are addressed 
with the bits I to VII and with the bits VIII = 0, IX = 
0 and X = 0. . g ' 

The storage area 23d is reserved for a second index. 
It contains addresses of the segment data of graphic 
characters and control data. Again a total of 128 words 
can be stored which are addressed with the bits I to VII 
and with the bits VIII = 1, IX = O and X = O. 
The character segment data for alphanumeric char 

acters are stored inkthe area 23e in the form of three 
times 128 words (384 words). The character segment 
data for graphic symbols are similarly stored in thestor 
age area 23f, also in the form of three times 128 words. 

The subdivision of the read only memory 23 into in 
dividual‘ storage areas depends on the number of the 
character segments and on the number of the control 
data to be stored and can otherwise be carried out in 
any other suitable manner. _ 

It is a precondition for the explanation of the opera 
tional mode of the switching arrangement according to 
FIG. 2 that in the address selection circuit 21 the switch 
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35 is conditioned to the position 35a and that the 
switching stage 25 is conditioned to the position 25a. 

In addition, it is assumed that the bits I to VII of the‘ 
picture repetition memory 12 and the bits VIII =0, IX 
= 0 and X = 0 characterize the letter A. With this pre 

, condition, the address counting register 22 receives the 
bits I to X, stores then and releases them via the output 
22a as an address word to the read only memory 23. 
These bits I to X are enteredv in line 2 of FIG. 3. The 
‘?rst word which is read from the storage area 230 is 
stored in the register, 24. This ?rst word is the address 
of the segment data of the ?rst segment of the letter A. 
This ?rstword contains the bits XXI = 1 and XXII = 
0 so that the switching stage 26 causes the switch 25 to 
assume the position 25c and the switch 35 to assume 
the position 35b. The bits XI to XX of the ?rst word 
reach the address counting register 22 by way of the 
output 24b—in the case of the assumed switch .posi 
tions 25c and 35b. The address counting register 22 is 
controlled by way, of- the output 260 of the switching 
stage 26 in such a way that it operates in the ?rst opera 
tional modeQThe bits XI to XX of the ?rst word are 
therefore ‘subject to interim storage in the address 
counting register 22 and are thereafter fed unchanged 
asv an address word into the read only memory 23. 
Thereafter, a, second word is released by the read only 
memory 23 and is stored in the register 24. The bits of 
this second word'are the segment data of the ?rst char 
acter segment of the letter A. ‘ I 

_ Since a ?rst character segment is concerned, the bits 
XXI = 0 and XXII = 0 are provided-so that in the case 
of the switching position 25b the bits IX to XX of the 
second word are stored in the registers of the switching 
stages 28, 30 and 31. Since the bit XXIV = O in addi 
tion, the counted result'of the address counting register 
22 is increased by a 1 with‘the bits XXI = 0 and XXII 
_= Q » - , 

The bits XI to XVIII of the second word are applied . 
to the switching stage 28 by means of which the de?ec 
tion of the cathode beam is controlled. If the cathode 
beam, has reached its desired position, a 1 signal is re 
leased to the control stage 26 by way of the output 28d. 

;:The intensity of the-cathode beam on the picture _ 
tube 19 illustrated in FIG. I is controlled with the bit 
XIX of the second word. 
3 With the release of the I signal from the output 280?, 
the cathode beam has reached the ?nal point of the 
?rst segment. If the cathode beam was intensity modu 
lated, the ?rst segment of the letter A will be visible on 
the screen'of the picture tube 19 illustrated in FIG. 1. 

If ‘in the second word the bits XXI'= 0 and XX = 0, 
the counting result of the address counting register 22 

v is-decreased by a l, the decreased count is fedto the 
read only memory 23 as a new address and the third 
word which is released by the read only memory 23 is 
again stored by way of the register 24 into the registers 
of the control stages 28, 30, 31 in the case where the 
switch 25 is in the position 2512. Therefore, all segments 
of the letter A are written, whereby this process is con 
tinued as long as the bits are XXI = 0 and XXII = 0. 

If the bits which are read out of the register 24 are 
_ XXI = 0 and XXII = 1 and if, in addition, at the input 
26!) of the control stage. 26 the bit is XXIII = 1, this 
would mean that now also the last segment of the letter 
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A has been written and the switches 25 and 35 are con 
ditioned to their respective positions 25a and 35a. 
These are the switch positions from which the writing 
of the letter A was initiated. 

In a similar manner, further alphanumeric characters 
can be written. Thereby, it was heretofore presupposed 
that the bit VIII =0 is released from the output (I of the 
‘?ip-flop 33 so that the storage area 23c is controlled 
with the bits IX = 0 and X = 0. 

After some alphanumeric characters have been writ 
ten, it is asseumed that it is desired to write a graphic 
character on the screen of the picture tube 19. In order 
to be able to write such graphic characters, ?rst the bits 
I' to X of the address word 1000100000 are fed by way 
of the address counting register 22 into‘ the read only 
memory 23. With this. address word, the control data 
10001000001 1 are read from the storage area 23c'with 

' the bits XI to XXII. The switch 25 is conditioned to the‘ 
position 25d in response to the bits XXI =_ l and XXII 
=. 1 so that the bits XI to XV 10001 reach the decoder _ 
32 which, as shown in TABLE 2, releases because of 
this bit combination, the bit XXV‘= l 'to the flip-flop 
stage 33. This bit XXV == 1_now causes the 1 condition 
of the ?ip-?op 33 so that in afurther sequence the bit 
VIII = 1 is released at the output d. 

‘ Now the storage area 23c is no longer controlled 'with 
the bit VIII = I, but thejstorage area 23d which con 
tains the addresses of the segment data of graphic char 
acters and control data. The bit combination of the bits 
I to VII shown in line 3 of FIG. 3 is no longer inter 
preted as the letter A, but as a graphic character. The 
word which is read from the storage area 23d is- stored 
in the register 24. This word is the address of the seg 
ment data of the ?rst segment of the graphic character. 
In this word, again, the bits are XXI ; 1 and XXII = 0 
so that the control stage 26 causes the switches 25 and 
35 to assume the switching positions 250 and 35b. 
The bits XI to XX of this word reach, like the bits of 

the ?rst word for the letter A in the switching positions 
250 and 3512, the address counting register 22 which 
again operates in the ?rst-operational mode. The word 
is therefore fed as an address into the read only mem 
ory 23 and the memoryy23 provides a ‘word whose bits 
are the segment dataof the ?rst character segment of 
a graphic character. By using the control stages 28 and 
30, the individual segments of they graphic characters 
are written in the same way as the segments of the al 
phanumeric characters. Therefore, any number of seg 
ments of the graphic characters and any number of 
graphic characters can be illustrated. During this time, 
the ?ip-?op 33 is in its 1 condition and provides the bit 
VIII = l to its output d. 

It is assumed that the last graphic character has al 
ready been writtenand that now it is desired to return 
to alphanumeric characters. In order to carry out this 

' operation, a further address word is fed with the char 

60 

65 

‘ acter data input ‘device having the bits I to X as follows: 
0010100100. The storage area 234' is addressed with 
this address word and the control data 001010010011 
are read out from the read only memory 23. By means 
of the bits XXI = l_ and XXII = 1 of these control data, 
again the switch 25 is adjusted to the position 25d and 
the decoder 32 is controlled with the bits XI to XV: 
00101 which, according to TABLE 2, releases the bit 
XXV = 0. With this bit XXV = 0, the ?ip-?op 33 
changes from its 1 condition to its 0 condition so that 
by way of its output d the bit VIII = 015 released. 
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Therefore, again the very condition is achieved which 
existed at the initiation of the writing of the letter A. 
Again, this condition can be maintained as long as al 
phanumeric characters are to be written. 
Up to this point, it was presupposed that the bits IX 

= 0 and X = 0. Therefore, with the combination VIII 
= 0, IX = 0, X = 0, alphanumeric characters were writ 
ten; whereas, with the bit combination VIII = 1, IX = 
0, X = 0, graphic characters were written. It is also con 
ceivable to reserve further bit combinations for further 
classes of characters. For example, with the bit combi 
nation VIII = 0, IX = 1., X = 0 in combination with the 
bits I to VII, a further storage area of the read only 
memory could be addressed and this bit combination 
could be assigned to a further class of characters. In 
such a case, the decoder 32 would have to supply out 
put signals which make the random release of the bits 
VIII = 0, IX = 1 and X = 0 possible and dependent on 
the bits XI to XV- _ 

The TABLE 2 illustrates combinations of the bits XI 
to XV effect the provision of the bit XXV = 1. Not only 
is the condition of the ?ip-?op 33 changed with these 
two bit combinations, but also a further control is ef 
fected. In this exemplary embodiments, a signal is re 
leased by way of the output b of the decoder 32 to the 
control stage 30 which causes, with the bit combination 
XI to XV 10001 a modulation of the electron beam to 
a light condition and with the bit combination 01001 a 
modulation of the electron beam to a dark condition. 
A character generator 13 which is particularly suited 

for the control of the cathode beam of the picture tube 
19 of FIG. 1 has been described by means of the above 
discussion and reference to FIGS. 1 and 2. The charac 

20 

ter generator 13 illustrated in FIG. 2‘ can, however, also ‘ 
be used for the control of an ink recorder. In this case, 
a picture repetition memory 12 is not required and the 
data are directly supplied to the address selection cir 
cuit 21 of the character generator 13 from a character 
data input device 11. The character generator 13 which 
is illustrated in FIG. 2 can also be used in combination 
with other character arrangements insofar as these 
character arrangements can be controlled by means of 
signals created in the character generator 13. 

It was already mentioned above that by using the 
control stage 28, the cathode beam of the picture tube 
19 of FIG. 1 can be de?ected. The de?ection of the 
cathosie beam is bsaedgnihe 99n9<212t wigdisgte 0&1 

10 
the one hand, the direction into which the cathode 
beam shouldrnove innin order to reach from one point 
toanother point and, on the other hand, to indicate the 
distance of the two points. The de?ection of the cath 
ode beam should take place in sixteen directions in 
order to illustrate the character with sufficient accu 
racy. I , 

Referring to FIG. 4, a diagram is provided'which il 
lustrates sixteen different directions. Each of thesse di 
rections has been assigned a syllable having four binary 
digits. The positive abscissa direction is, for example, 
assigned to the syllable 0000. In a clockwise manner, 
the directions having the assigned syllables 0001, 0010, 
001 1, etc follow. , 

If a voltage pulse of a certain amplitude is directed to 
the x- de?ection coil of the picture tube 19 (F IG. 1) the 
cathode beam is de?ected in the direction which has 
been assigned the syllable 0000. If a voltage pulse‘ of a 
certain amplitude is applied to the‘x-de?ection coil, 
and a voltage pulse of the same amplitude is applied to 
the y~ de?ection coil of the picture tube 19, the direc 
tion will result which has beenassigned the syllable 
0010. If a voltage pulse of double amplitude is applied 
to the x de?ection coil and a voltage pulse of single am 
plitude is applied to the y- de?ection coil, the direction 
0001 will result. By the combination of voltage pulses 
of single and double amplitude the cathode beam can 
be de?ected in directions which enclose angles with the 
coordinate directions being smaller than 45°. In the de 
?ection coils of the picture tube '19, a current is pro 
vided which starts from the leading edge of the voltage 
pulses, which increases in atime wise linear manner, 
the increase being larger in response to larger ampli 
tudes of voltage pulses. V I 

FIG. 5 illustrates details of the control stage 28 of 
FIG. 2. The bits XI, XII, XIII, XIV are reserved for 
some of the directions illustrated in FIG. 4 and are ap 
plied to the switching stage 35. If, for example, the 
cathode beam is to be de?ected in the direction of the 
+y axis, the syllable XI = 0, XII = l, XIII = 0, XIV = 
0 is applied to the switching stage 35. The outputs of 
the switching stage 35 are connected by way of respec 
tive AND gates 36, 37, 38, 39 to a decoder 40. By using 
the decoder 40 with each word with the bits X1, XII, 

_ XIII, XIV a word is assigned having the bits x, —x, +2x, 
—-2x, +y, —y, +2y, —-2y. These assignments are illus 
Bend in the?ellewirstade ' 

TABLE 3 

XI XII XIII XIV +x —x +2x —2x +y —y +2y —2y 

0 0 0 0 0 0 1 0 0 0 g _ 0 o 

0 0 0 1 0 0 1 0 1 0 0 0 

0 0 1 0 0 0 1 0 - 0 0 1 0 

o , 0 1 1 1 0 0 0 o 0 0 I 1 

0 1 0 0 0 0 1 0, 0 0 . 0 0 

0 1 0 1 0 1 1 0 o 0 0 0 

0 1 1 0 0 0 0 1' 0_ 0 1 0 

o 1 1 1 o o 0 1 1 o 0 0 

1 0 o 0 0 0 o 1 0 0 0 o 

1 o 0 1 o 0 0 1 0 1 0 o 

1 0 1 0 0 ' 0 0 1 o o 0 1 
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‘ TABLE 3 #QQUQUHQQ. ' 

1 ' 0. Y 1 1 0 ' 1 0 0 0 ' 0 0 1 

1 1 o o 0 0 0 0, - 0 0 0 1 

1 1 0 1 I Y 1 0 0 0 , 0 0 0 1 

‘1 1 1 ' 0 0 0 1 0 0 ' 0 i 0 1 

i 1 1 ' 1 i 1 0 0 1 0 ' 0 1 0 0 . 

If, for example, the syllable XI =0, XII = 0, XIII = the output of the NOT element 56 so that the gates 36 
0, XIV = l is applied to the decoder 40, the decoder 
40,- the decoder will release the word +x = O, -—x = 0, 
+2x =1, —-2x_= 0, +y= 1,-y = 0, +2y =0, ~2y =0, 
131152. $9.9m - ' 

‘ The outputs are, on. the one-hand,» 
connected to the digital/analog converters 15x and 15y 
and, on the other hand, are connected by way of a plu 
rality of AND gates 41, 42 43, 44, 45, 46, 47, 48 to the 
counters 49x and 49y. ' ‘ 

‘The canes 49xqand @Yéachlié'vé stealing; Z}, 
c, d, e, and an output f. If a signal arrives at the inputs 
49m and 49ya the count of the two counters 49x and‘ 
49y. are increased by one unit. If signals arrive at the in 
puts 49xb and 49yb, respectively, the counts of the 
counters 49x and'49y, respectively, are decreased by 
one ‘unit. If a signal arrives at the inputs 49x0 or 49yc 
the counts are respectively increased by two units and 
if signals are fed to the inputs 49x4 and 49yd the counts 
are ‘decreased by two units. If a signal should arrive at 
the inputs‘49xe or 49ye, the respective counters are 
resetto apredetermined initial count. _ >_ I ‘ _' 

The characters which are written on the picture tube 
19 (FIG. 1) comprises several character segments. The 
bits XXX to XL or the bits L to LX are released and 
fed to the digital/analog converters 15x or 15y by way 
of the outputs 49xf and49yf of the respective counters 
49x and 49y. These bits de?ne the x and y coordinates 
of a ?nal point of the last written character segments. 
If a signal is fed by way of the switching point 51 a type 
of image ?yba'ck is effected and by the resetting of the 
counter the coordinates of the initial point of the ?rst 
character'segment are adjusted, which in this speci?c 
case is written in the upper left corner of the screen. If 

20 

25 

35 

40 

a signal is fed by- way of the switching point 52 and the _ 
OR gate 53, only the count of the counter 49.1:v is reset 

> so that a type of line flyback is effected and the coordi 
nates of an initial point of a character segment are ad 
Justed at ths lsfteégs Qf. the. image- . . .. 
The bits XV, XVI,‘ XVII, XVIII are fed to a counting 

register54 and stored therein. The release of this sylla 
ble with the bits XV to XVIII takes place if the signal 
is fed to the input 54a. If a signal is fed to the input 54b 
the count of the counting register 54 is decreased by 
one. The syllable with the bits XV to XVIII character 
__izes the length of a character segment to be illustrated. 

For an explanation of the operational mode of the 
control stage 28 illustrated in FIG. 5, it is ?rst presup 
posed that the switching stage 35 releases the initially 
fed syllable with the bits XI to XIV unchanged to the 
gates 36 to 39. In addition, it is assumed that in the 
counting register 54 a syllable with the bits XV to 
XVIII is stored which, as already mentioned, indicates 
the length of a character segment to be illustrated. 
Since the contents of the counting register 54 is there 

50 
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to 39 and 41 to 48-become open. . 
Under theseconditions, the syllable having the bits 

XI to XIV indicating an angle, as shown in FIG. 4, is fed 
by- way of the gates 36 to 39 to the decoder‘ 40 which 
releases a‘ word according to TABLE 3 by way of its 
outputs +x . . . —2y. If it is also presumed that the 
counters 49x and 49y take counts whichare formed 
from zeros, the cathode beam of the picture tube 19 
would be directed to a point whose x, y coordinates 
consist of zeros. Starting from this point, the cathode 
beam isv controlled by the syllable released from the de 
coder 40 in a direction according to FIG. 4. Simultaq 
neously, however, by means of the syllable released 
from the decoder 40, the counts of the counters 49): 
and 49y are varied in accordance with the conditions 
of the gates 41 to 48. These counts are the coordinates 
of the written character segment point referred to the 
x or y axis. Thereafter, the ‘count of this counting regis 
ter is decreased by a 1 because of feeding of a signal by 
way of the input b of the ‘counting register 54.‘ If the 
count of the counting register 54 is still differentfrom 
zero, the gates 36 to 39 and 41 to 48 remain open so 
that a second character segment is written in the same 
direction. The count of the counters 49x, 49y are, in 
such a case, the coordinates of the ?nal points of the 
second character segment. Thereafter, the count of the 
counting register 54 is again decreased by a l and this ' 
process is repeated until the count of the counting reg 
ister 54 consist of zeros only. I ‘ _ 

If this ‘count is reached, a 0 signal is released by way 
of the output of the NOT element 56 to the gates 36 to 
39 and 41 to 48 so that, at ?rst, no further syllable with 
the bits XI to XIV is set in. So far, a line curve was writ 
‘ten which is composed of several character segments 
running in'the same direction. ' . 

In a further sequence, a further direction can be fed 
with the syllable XI to .XIV and a further length with 
the syllable XV to XVIII, whereby the cathode beam is 
de?ected in a similar manner as already described. 
FIG. 6 illustrates in a more detailed manner the 

switching stage 35, which is also shown schematically 
in FIG. 5. The switching stage 35 comprises an adder 
57, a register 58, a register 59, a plurality of AND gates 
60, 61, 62, 63 and an OR gate 64. The four digit sylla 
bles are added in the adder 57, which syllables are fed, 
on the one hand, by way of the lines XI to XIV and, on 
the other hand, from the registers 58 and 59 by way of 
the AND gates 60-63. The adder 57 only takes into 
consideration transfers insofar as such transfers refer to 
the four illustrated stages of the adder 57. The largest 
number which‘ can be released by the adder 57 is the 
binary number 11 11 corresponding to the decimal 
number 16. - - 

The syllables which are released from the adder 57 
are stored in the register 58 and from the output of the 

_. register 58 the syllables are on the one hand fed to the 
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gates 36 to 39 which are illustrated in FIG. 5 and, on 
the other hand, the syllables are fed to the registers 59 
which is illustrated in FIG. 6. The register 59 only 
stores a fed syllable if the input 59a receives a 1 signal. 
If a 0 is received at the input 59a, a syllable which is fed 
by the register 58 is not stored. If a 1 signal is fed by 
way of the input 59b, the contents of the register 59 is 
erased so that the register stores only 0 signals. If, for 
example, by way of the switching point 51 and byway 
of the gate 64 a 1 signal is fed, the contents of the regis 
ter 59 are erased. The register 59 is therefore always 
canceled, or the content thereof canceled, if also by 
way of the switching point 51 illustrated in FIG. 5 a 
reset signal is released to the inputs e of the counters 
48x, 48y. In addition, the register 59 has its information 
content canceled if a 1 signal is fed thereto by way of 
the switching point 65 via the OR gate 64. 
The AND gates 60 to 63 are only conductive if a 1 

signal is fed thereto by way of the switching point 66. 

The switching stage 35 can be operated in three dif 
ferent modes of operation. In the first mode of opera 
tion, a 0 signal is fed by way of the switching point 66 
so that, on the one hand, the gates 60 to 63 are blocked 
and that, on the other hand, the loading of the register 
59 is avoided. Therefore, 0 signals are released from 
the outputs of the gates 60 to 63 to the four stages of 
the adder 57 so that the syllable with the bits XI to XIV 
is released unchanged by way of the output of the adder 
57 to the register 58 and is stored in the register 58. 
The syllable which is released fromthe register 58 is 
applied by way of the AND gates 36 to 39 to the de 
coder 40 and causes thecathode beam of the picture 
tube 19 to write individual character segments, as de 
scribed above. The coordinates of the ?nal points of 
three character segments all refer to the x and y 
coordinate axes of the graphic illustration in FIG. 4 and 
to the side of a rectangular picture which runs horizon 
tally and vertically with respect thereto. If, therefore, 
a certain direction is fed by the bits XI to XV, this di 
rection would be completely independent of the previ 
ously fed syllables, which possibly could refer to other 
directions. _ 

In a second operational mode, a 0 signal or a 1 signal, 
respectively, is fed by way of the two switching points 
65 or 66 so that the register 59 stores the syllables fed 
thereto and releases such syllables by way of the AND 
gates 60 to 63 to the adder 57. If, for example, the sylla 
ble 0001 is fed over the lines XI to XIV and is subjected 
to interim storage in the register 58, a character seg 
ment with the direction 0001 is written in a further se 
quence, on the one hand by using the control stage 28 
and on the other hand the syllable 0001 is subjected to 
interim storage in the register 59. 
With the next pulse, this syllable 0001 is directed 

from the outputs of the register 59 and is applied to the 
adder 57 by way of the AND gates 60 to 63 and is there 
added to the syllable 0001 which is fed by way of the 
inputs XI to XIV. Therefore, upon completion of addi 
tion, the syllable 0010 is released from the output of 
the adder 57, which as is shown in FIG. 4 characterizes 
a direction which is inclined by 45°, when compared to 
the +x and +y axes. The syllable 0010 is applied from 
the register 58 to the decoder 40 by way of the AND 
gates 36 to 39 so that the cathode beam writes a char 
acter segment in the direction 0010. If the syllables 
0001 is further directed by way of the lines XI to XIV, 

14 
the character segments with the directions 001 l, 0100, 
0101, etc are written. The directions of these written 
character segments of the second operational mode 
therefore do not refer to the x and y axes, but to the di 
rection of the previous character segment. 

In a third operational mode, 0 signals are fed by way 
of both switching points 65 and 66 so that, on the one 
hand, the AND gates 60 to 63 are blocked, and, on the 

> other hand, data stored in the register 59 are not 
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changed. In this operational mode, at ?rst, a character 
segment is'written whose direction is determined by the 
bits X1 to XIV. As long as the AND gates 60 to 63 are 
blocked, since a 0 signal is fed by way of the switching 
points 66, the switching stage 35 is operated as in the 
?rst operational mode. In this operational mode, for ex 
ample, a rhombus (diamondshape) can be illustrated 
whose size are ‘oriented in a certain predetermined 
manner with respect to the x and y coordinate direc 
tions. If, after thewriting of this rhombus, a 1 signal is 
fed by way of the switching point 66, the AND gates 60 
to 63 are opened and the syllable is added to the sylla 

' ble which is stored in the register 59, which information 
is fed by way of the lines XI to XIV. The adder 57 
therefore releases a syllable which characterizes the di 
rection of orientation of a character, which depends on 
the direction of the last character segment written of - 
the rhombus. Thereafter, a O'signal can, for example, 
again be fed by way of the switching point 66, so that 
the AND gates 60 to 63 are blocked. The direction of 
the written character segment, however, remains 
stored in the register 59'. Now again a rhombus can be 
written whose sides are oriented in the same manner as 
previously described with respect to the x and y 
coordinate directions. If, thereafter, the AND gates 60 
to 63 are released and the syllable which is stored in the 
register 59 is added to the syllable having the bits XI to 
XIV, a direction is determined by the stored syllable in 
a register 58, which again depends on the syllable 
stored in the register 59 and on the syllable of the regis 
ter having the bits XI to XIV. 
The addition of the words in the adder 57 is similar 

to a rotation of the individual directions in a clockwise 
manner. This is also applicable if the two added aylla 
bles result in a number which is larger than the binary 
number 1111 (larger than the decimal 16); If, for ex 
ample, the syllables‘ l 100 and 0101 are added, the syl 
lable 0001 will result. 
The switching stage 35 which is illustrated in FIG. 6, 

in combination with the switching arrangement illus 
trated in FIG. 2, provides a saving of code words which 
are required for the selection of the characters to be il 
lustrated. For the illustration of graphic characters, 
code words are required, in particular, with which the 
syllables 1100, 1111, 0000, 0001, 0010 and 0100 are 
fed into the adder 57. Therefore, only code words for 
seven different syllables and for seven corresponding 
directions are fed in. Nevertheless, it is possible to 
move the cathode beam in all directions illustrated in 
FIG. 4. This takes place by the application of the sec 
ond mode of operation. This is based on the recogni 
tion that the series of lines to be illustrated from one 
character segment to the next character segment, in 
most cases, only changes slightly with respect to their 
direction. If, however, a change of direction by a larger 
angle, for example by an angle of 180° is to be carried 
out, the syllable 0100 can ?rst be stored in the register 
59 starting from the +x. If, thereafter, the syllable 0100 
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is fed againlvia the lines XI to XIV, the syllable 1000 
will be released after completion of addition according 
to the second operational mode by the adder 57 caus 
ing an angle change of 180°. 7. , a 
The signals which control the aforementioned opera 

tional modes are released by using the read only mem 
ory 23, which is illustrated in FIG. 2, and the decoder 
32. Thereby, control data are set as addresses into the 
read only'memory 23 by means of the character data 
input device 11 illustrated in FIG. 1 and the word 
which is read out from the read only memory is applied 
to the‘ inputs of the deecoder 32. The signals are di 
rected to the switching points 65 and 66 by way of non 
illustratedoutputs of the decoder 32 in a manner simi 
lar to that described in connection with the bits VIII, IX 
and X. The read only memory 23 and the decoder 32 
together act like an assigner which is initially fed con 
trol data by way of the character data input device 1 1, 
which control data corresponds to one of the three 
mentioned operational modes and signals are “released 
by outputs of the decoder 32 which thereafter adjust 
one of these operational modes. ' _ 

Although I have described my invention by reference 
to a particular illustrative embodiment thereof, many 
changes and modi?cations of the invention may be 
come apparent to those skilled in the art without de 
parting from the spirit and .scope of the invention. 1 
therefore intend to include within the patent warranted 
herein all such changes and modi?cations as may rea 
sonably and properly be included within the scope of 
my contribution to the art. 

I claim: 
1. An arrangement for the illustration of characters 

consisting of character segments, comprising: a read 
only memory storing character segment data; a charac 
ter data input device connected to said read only mem 
ory and operable to address said read only memory for 
providing character segment data including control 
data'corresponding to the angular disposition of a char 
acter with respect to a reference; a data display device 
including a de?ectable character writing element; digi 
tal/analog de?ection apparatus connected between 
said read only memory and said data display device for 
controlling the de?ection of said writing element in ac 
cordance with the data read from said read only mem 
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ory; and means for controlling the operation of said 
data display device, said means comprising an adder 
having inputs connected to said read only memory, said 
adder receiving data at said inputs corresponding to the 
angular disposition of the character to be illustrated, 
said adder including other inputs and outputs, a register 
connected between said outputs of said adder and said 
other inputsofsaid adder, and gating means interposed 
between said register and said other inputs and opera 
ble to effect adding to determine the orientation of a 
character. ‘ ' 

2. An arrangement according to claim 1, wherein 
said gating means includes means for receiving a signal 
to effect the adding process,'and comprising a decoder 
for receiving the control data from said read only mem 
ory, said decoder connected to supply the control sig 
nal to said gating means. , ’ 

3. An arrangement according to claim 2 wherein said 
register includes a control input connected to said de-_ 
coder for receiving a control signal for causing said re g 
ister to feed data to said gating means. 

4. An arrangement according to claim 1, comprising 
a decoder connected between said adder and said digi 
tal/analog de?ection apparatus, and counting means ‘ 
connected to said decoder and to said digital/analog 
deflection apparatus for determining the initial points 
of a character segment referred to a set of coordinate 
axes. 

5. An arrangement according to claim 4, comprising 
a counting register for receivinng data from said read 
only memory corresponding to the length of a charac 
ter segment and operated to decrease in count upon the 
illustration of each character segment until a predeter 
mined count has been reached, and further gating 
means connected between said adder and said decoder 
and operating to an open condition as long as said 
counting register has not reached said predetermined 
count and closed in response to said predetermined 
count. _ 

6. An arrangement according to claim 1, comprising 
a further register connected between the outputs of 
said adder and the inputs of the ?rst~mentioned regis 
ter. 

***** 


