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This invention relates to character generators and more 
particularly to improvements therein. 

Various ditferent constructions have been devised in 
order to generate signals, which, when displayed on cath 
ode ray tube apparatus, represent a character. Such struc 
tures range from a resistor voltage divider with provision 
for gating voltage amplitudes from the various tapping 
points on the divider and thereafter displaying these, to 
employing a monoscope tube having characters or sym 
bols drawn on its target, selectively scanning the desired 
character or symbol, and thereafter applying the signals 
derived from the monoscope tube as a result of this scan 
ning, to a subsequent cathode ray tube system for proper 
display. 

While these systems are eifective and adequate for the 
purpose of providing the proper character signals, they all 
have a common failing. Once they are constructed they 
are ?xed with respect to the characters or symbols to be 
represented. They do not provide for changes or for 
a simple mechanism for making changes in the generated 
character signals. Also, the equipment involved is rather 
expensive. 
An object of this invention is the provision'of a charac 

ter signal generating system which enables a change for 
generating different character signals to be made in a very 
simple manner. 
Yet another object of the present invention is the pro 

vision of a system for generating character signals, the 
cost of which is relatively inexpensive. 

Still another object of the present invention is the pro 
vision of a novel and unique system for generating char 
acter signals. ' 

These and other objects of the present invention are 
achieved by providing two separate sets of conductors, the 
conductors of each set extending parallel to one another, 
the conductors of one set being positioned orthogonally 
with relation to the position of the conductors of the 
second set. Where the orthogonally related conductors 
intersect, they are formed into a half loop, so that if a 
currentpulse is applied to one of the conductors of one 
of the sets, there is an air coupling to all of the conductors 
of the other set at the intersection whereby a voltage may 
be detected at the output of each one of the conductors 
in the second set. 

In order to use this arrangement for generating charac 
ter signals, a magnetic shielding material is inserted be 
tween the orthogonally positioned sets of conductors, 
which shielding material substantially prevents air cou 
pling between the orthogonally related conductors at pre 
determined ones of the intersections. If a means for 
sequentially exciting the conductors of the ?rst set is pro 
vided, and the outputs of the conductors of the second set 
are ampli?ed and applied to tapping points along a 
multi-tapped delay line, for any given sequential appli 
cation of current to the linesof the ?rst set, a sequence 
of pulses is emitted for each line from the output of the 
multi-tapped delay line, which when displayed line by 
line on a cathode ray tube face, represents the character 
desired. 
The novel features that are considered characteristic of 

this invention are set forth with particularity in the ap 
pended claims. The invention itself, both as to its or 
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ganization and method of operation, as well as additional 
objects and ‘advantages thereof, will best be understood 
from the following description when read’in connection 
with the accompanying drawings, in which: ' 
FIGURE 1 is a block diagram illustrating‘an arrange 

rnent for displaying a character generated by an embodi 
ment of this invention. ' ‘ 
FIGURE 2 is a drawing of printed circuit boards in ac 

cordance with this‘invention. ' 
FIGURE 3 is a schematic diagram illustrating an em 

bodiment of this invention. ' 
FIGURE 4 is a waveshape drawing illustrating the 

waveshape generated by the arrangement shown in FIG. 3. 
FIGURE 4A shows the appearance of a dot pattern 

when no shield material is inserted between printed cir 
cuit boards. ‘ 

FIGURE 5 is a circuit diagram of another embodiment 
of the invention. ' ‘ 

FIGURE v6 is a waveshape diagram illustrating the 
pulses generated by the arrangements shown in FIG 
URE 5. ’ ‘ 

FIGURE 7 is a block diagram of an arrangement for 
generating and displaying a multiplicity of characters on 
a cathode ray device employing embodiments of this in 
vention. ' i ’ 

Reference is now made to FIGURE 1 which shows a 
block diagram of cathode ray display apparatus using a 
character'signalgenerator of the type comprising this .in 
vention. The diagram is shown to indicate how a char 
acter signal generator which is an embodiment of this in 
vention may be incorporated into cathode ray display ap 
paratus. From this, those skilled in the art will :have no 
dii?culty in both the comprehension and construction of 
the arrangement. ' ' 

Airing counter 10 has a count capacity which may 
be determined by the number of horizontal lines which 
are employed to represent a character on the cathode ray 
device. The ring counter output is applied to acharacter 
generator matrix 12, which supplies in response thereto, 
pulses which are spaced in a manner to represent a chara 

, acter on the face of the cathoderay tube 14, provided that 
the vertical and horizontal positioning of the cathode ray 
beam is proper. To achieve this proper positioning the 
output of the ring counter is also applied to a vertical 
sweep generator 16, and a horizontal sweep generator 18. 
The horizontal sweep generator 18, applies line de?ection 
voltages to the cathode ray tube 14, in response to the ring 
counter output. Each count output of the ring counter 
causes the horizontal sweep generator to de?ect the cathode 
ray beam across one line. The vertical sweep generator 
16 applies vertical de?ection voltages to the cathode ray 
tube 14. The vertical sweep generator is synchronized to 
provide a vertical de?ection voltage equal to the total ver 
tical de?ection of a character in response to a total count 
of the ring counter. ‘ ' ' 

In operation a bias source 20, applies a potential to an 
electrode of the cathode ray device 14, for the purpose of 
biasing oif the cathode ray beam. The ring counter 10 
commences counting. Assume that the total count capac 
ity of the ring counter is ?ve, therefore, upon the occur— 
rence of the ?rst output of the ring counter, the horizon 
tal sweep generator commences de?ecting the cathode 
ray beam horizontally. Output signals from the charac 
ter generator matrix have a su?icient amplitude to over 
come the bias of the source 20. Thus, if it were the letter 
“E” that were to be displayed on the face of the cathode 
ray tube 14, the character generator matrix would emit 
four pulse signals‘ which would be displayed along‘ the 

0 horizontal line as four bright spots. 
Upon the occurrence of a second count output from the 
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ring counter, the vertical sweep generator provides the ver 
7 .tical displacement of the cathode ray beam While the hori 
zontal sweep generator commences sweeping another line. 
This time the output of the character generator matrix, in 
response to this second signal, is a single pulse signal re 
sulting in a single bright spot. ' 
The operation of the system for generating the re~ , 

'mainder of the letter “E” should be apparent from the 
previous description. While the letter “B” is shown as 
covering the entire cathode _ray.tube' face, those skilled 
in the art will readily appreciate the fact that the size 
of the character being displayed may be easily controlled 
by the amplitude of the sweep signals being applied to the , ‘ 
cathode ray tube. Also, the letter may be positioned any 
place on the face of the tube which is desired, by the simple 
'expedience of adding D.C. voltages to the vertical and 
horiozntal sweep‘ voltages. . _ _ , . 

' Reference is now made to FIGURE 2, which shows 
some novel components which are employed‘ for generat 
ing a character in accordance with this invention.' This 
apparatus essentially comprises two printed circuit boards 
respectively 22, 42. The printed circuit boards are iden 
tical, except that one of them 22, is shown With its printed 
circuit conductors vertically. disposed, and the other of 
them 42, is shown with its printed circuit conductors hori 
zontally disposed. Each‘ one of the, printed circuit boards 
has a plurality of printed circuit conductors, thereon. ,As. 
will become more clear as this descriptionprogresses, the 
‘number of conductors on the vertically oriented circuit 
board 22, is determined by the number of lines 'of dots or 
bright spots to'be displayed on the cathode ray tube face. 

' Thus, in the letter “E” shown in FIGURE 1, there are ?ve 
' lines ofispots, there are ?ve printed circuit conductors re 
‘ spectively 24, 26, 28, 30, and 342, on the board 22 and 
. ?ve printed circuit conductors respectively 44,46, 48, 50, 
and 52, on the board 42.’ Each one of the printed circuit 
conductors effectively constitutes ?ve ‘coils connected vin 
series and a return line. ,Thus, printed circuit conductor 
24, ‘has the ?ve coils 24A, 24B, 24C, 24D, and 24E, con 
nected in series and a return line 24'. Similarly printed 
circuit conductor 44 comprises ?ve coils 44A through 44E 
connected in series and a return line 44', ,Each of the 

' printed circuit conductors 24, through 32 and their return 
_ lines end in terminals, as for example 34. .Each of all 
g the ‘printed’ circuit conductors 44 through 52 and their 
return lines end in terminals, as for example 54., 

All of the printed circuit conductors are insulated, so‘ 
that upon the placing of the printed circuit board 42 over 

j printed circuit board 34, the conductors do not connect 
~ with one another. However, such overlay of one printed 
circuit board upon the other does form a' matrixin which, 

p‘ for example, the windings 24Athrough 24B are ‘positioned 
' directly opposite windings, 44Athrough 52A.‘ According 
ly, should a current pulse be applied to the'conductor 24, 
each ‘one of the windings 24A through'24E'would operate 

' in the manner of the primary winding of a transformer and 
each one of the windings 44A through 52A would operate ' 
in the manner of the secondary windings of a transformer, , 

j whereby a voltage would be induced from each‘one of the 
' respective primary windings 24A through 24E into each 
one of the secondary windings respectively’ySZA through’ 

To summarize the foregoing,'by placing the printed 
circuit-board 42 with its printed circuit conductors extend 

' ing horizontally over the printed circuit board _34'withits 
~ printed circuit’ conductors extending vertically, there is 
~ provided a matrix of 25 transformers. The application 
' of a current pulse to any one of the'lines on‘ one of the 
' boards induces‘voltages in every one of‘ the lines on the 
: other one of the boards. However, shoulda magnetic 
> shield such as the shield 26, be inserted between the two, 
boards, then only those of the windings on the respective 

. boards between which there is no; shield materiahcan op 
erate as a transformer. 
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' when displayed, represent a character. 

'be designated by a two part reference numeral. 

' secondary winding of the transformer lies. 

. 4 , 

Attention is now called to FIGURE 3, which is a cir 
cuit diagram representation of an embodiment of the in 
vention employing the components 22, 42, and 26, as 
well as others for the purpose of generating signals, which 

Reference nu 
mer'als applied to the structures in FIGURE 3 corre 
spond to those of the structures in FIGURE 2. Since 
the two printed circuit boards are superimposed, as pre 
viously stated, transformers are effectively provided at 
the intersections of the printed circuit'boards which 
are represented in FIGURE 3 by circles at the intersec~ 
tions of the grid of conductors. The circle actually repre 
sents' the appearance of the coils when the boards are 
superimposed. Each one of the transformers which are 
formed by the superimposed printed circuit boards, will 

The 
?rst part indicates the vertical conductor which forms 
the primary winding portion of the transformer and the 
last part is the unit place number of the decimal num 
ber designating the horizontal conductor in which the 

Thus, at the 
intersection ‘of conductors 24 and 44, the transformer 
24-4gis formed. At the intersection of conductors 28 
'and 416, the transformer 28-6 is formed. 

25 - The shield 26, which is placed between the two super 
imposed printed circuit boards, prevents magnetic cou 
pling from being established between primary and sec 
ondary windings of the transformers 24-2, 26-2, 28-2 
and 30-2, and 32-2. Also transformers 26-6, 26-8, 
26-0, 28-0, 30-0, 30-8, and 30-6. The remaining 
transformers, which are formed at the intersections of 

‘the printed circuit conductors, have their primary and 
secondary windings inductively coupled so that a current 
pulse which is applied to the primary winding ‘will induce 
a voltage in a secondary'winding. 
A clock pulse generator 60, applies pulses to drive a 

'ring counter 10. Each one of the ?ve outputs of the 
ring counteris applied to a different ampli?er circuit re 

' spectively 64,66, 68, 70,- 72. Each one of these am 
pli?er circuits applies a pulse of current to the respec 
tive conductors 24, 26, 28, 30, and 32, the other ends 
of which are grounded. Each one of the conductors 44, 
46, 48, 50 and 52 are respectively connected to pulse 
ampli?ers respectively 74, 76, 78, 80, and '82. The ,0ut~ 
,put of each one of these pulse ampli?ers is connected to 
a different tap on a multi-tap delay line 90. The delay 
line ,may also be made from a plurality of separate 

, short sections of delay line which are connected in series 

50 
with the ampli?ers 74 through 82, connected to each one . 
of the junctions thereof. The output of the delay line 
90 is‘ applied to'a load resistor 92.‘ Output developed 
across the, load resistor 92, is taken from an output ter 
minal 94. The signalsv existingat the output terminal 
94, may be applied to an electrode of a cathode ray 
tube such as 14, for the purpose of overcoming the bias 
from a bias source, such as 20‘, whereby a bright spot 
will be displayed on vthe face of the cathode ray tube. 

In operation,‘ when it is desired to display ‘the letter 
“E,” the clock pulse generator 60' is enabled,,whereby 
ring‘counter 10 is successively driven through each one 

i of its count states; This causes a succession of pulses to 
y be applied by therampli?ers 64 through 72 to the respec 

65 

‘tive lines 24 through 32. In FIGURE 4, the clock pulses 
are represented by the waveforms 96. The output of 
the ?rst ampli?er 64,, designated by 64A, in FIGURE 
4, is applied to the conductor 24. In response thereto, 
pulsesare induced'in the secondary windings of trans 

Jformers ‘24-4, 24-6, 24-8, and 24-0.. These are applied 
by the respective ampli?ers 74 through 80 to the‘ delay 
line 90. The delay line serves the function or, present 

- ing these pulses at the output terminals '94, as a pulse 
sequence, as shown in FIGURE 4, by the waveshapes 
954A. Singe the horizontal sweep generator is synchro 
nized to produce a horizontal line sweep voltage over the 
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interval of the ?rst count, the four pulses in the wave 
train 04A will be represented as four bright spots in line 
on the face of the cathode ray tube. 7 
Upon the occurrence of the second clock pulse 98, 

the second ampli?er 65, applies a pulse of current to the 
line 26, whereby only a single output will occur on the 
line 44, since the remaining transformers have their 
primaries shielded from the secondaries by the shield 
26. This output is ampli?ed by ampli?er 74, and ap 
plied to the output terminal 94. Since the pulse occurs 
without delay, and since the vertical sweep generator has 
initiated a vertical sweep in response to the counter out 
put, this pulse is displayed at the beginning of the hori 
zontal de?ection for the second count. 
Upon the occurrence of the third clock pulse 100, the 

third count of the counter drives the ampli?er 68, which 
in turn applies a current pulse to the primaries of the 
transformers connected to the line 23. Only the sec 
ondary windings of transformers 284, 28-6, and 28-3 
have voltages induced therein. In response thereto, the 
waveshape 94C appears at the output terminal 94. This 
is displayed as the center bar of three dots of the let 
ter “E.” 
From the foregoing description it should be apparent 

how the remainder of the letter “E” signals are gen 
erated as the counter progresses through its count cycle. 
It should also be apparent that all that is necessary to 
generate pulse wave trains for representing different 
characters or symbols, is to substitute, for the pi-shaped 
shield 26, another shield which blocks coupling between 
the transformers not required to provide the requisite 
waveshape, leaving the other transformers with unim 
peded magnetic coupling between primary and secondary 
windings. The format for making the shield pattern 
is a very simple one. If there is no shield'present then 
the character generator will generate a dot pattern which 
is rectangular and which effectively provides a ‘dot for 
each transformer present. The desired letter or symbol 
may be superimposed upon the dot pattern. All of the 
dots which fall outside of the pattern superimposed on 
the symbol indicate which transformers should have a 
shield inserted between their primary and secondary 
windings. Since there is one to one correspondence 
between the dots in the dot pattern and the transformers 
formed by the printed circuit boards, this should not 
prove at all di?icult. 
To further exemplify this, attention is called to FIG 

URE 4A, wherein there may be seen a dot pattern which 
is generated were there no shield present in the circuit 
arrangement in FIGURE 3. A pattern 102, of the charac 
ter desired to be displayed, is placed over this dot pat 
tern. The uncovered dots indicate the transformer which 
should have their primaries shielded from their secon 
daries. Some of the dots which are uncovered are given 
the same reference numerals as the transformers from 
which they are generated, in order to show the one to 
one correspondence. The derivation of the pi-shaped 
shield 26, for generating the letter “E” should be apparent 
from this. I 
FIGURE 5 is a circuit arrangement of an embodiment 

of the invention which is substantially identical with that 
shown in FIGURE 3. However, by changing the output 
circuitry slightly, it is possible to cut the shield for inser 
tion between the two circuit boards directly in the pat 
tern of the character desired to be displayed. In FIGURE 
5 similarly functioning structure is given the same refer 
ence numerals-as were applied in FIGURE 3. Note here 
however,‘ that-the shield 104,'has the same con?guration 
as the letter “E” which is the character desired for display. 
The clock pulse generator 60 not only drives the ring 

counter 10 in the manner previously described, but also 
applies its output to a pulse ampli?er 106, The output 
of the pulse ampli?er is applied to ?ve inhibit gates, re 
spectively 103 through 116. These inhibit gates are well 
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known two input gate circuits which in the presence of 
an inhibiting input to one input can prevent the signal 
applied to the other input of the inhibiting gate from 
being transferred to‘the inhibit gate output. The inhibit 
input to each one ofthe inhibit gates 108 through 116, 
are the respective outputs of the ampli?ers 7 4 through 02. 
The pulse ampli?er 106 output is ‘the second or inhibit in 
put to each gate. The outputs of the inhibit gates are 
connected, in the manner described in connection with 
FIGURE 3, t0 the respective taps along the multi-tap de 
lay line 90. The output of the delay line is applied to a 
load resistor 02 from, across which output is taken by 
means of the output terminal 94. ’ 
Upon the occurrence of the ?rst pulse output from the 

clock pulse generator 60, the ring counter 10 applies its 
?rst count output to the ampli?er 64. This causes a 
voltage to be induced in the secondary of the transformer 
24-2. This voltage is ampli?ed by the pulse ampli?er 82, 
and is applied to the inhibit gate 116. The clock pulse 
generator 60, also applies an output to the ampli?er 106, 
the output of which is applied to all of the inhibit gates 
108 through 116. Accordingly, each one of the inhibit 
gates 108 through 114 will provide an output to the delay 
line 90, while the effect of the output of ampli?er 82 is 
.to prevent the inhibit gate 116 from providing an output 
to thedelay line. 
As shown in FIGURE 6, the only ampli?er which pro 

duces an output in response to the ?rst clock pulse 96, is 
ampli?er 82, as represented by the waveshape 82A. The 
operation of the inhibit gates is such that the waveshape 
94A occurs at the output terminal 94. This is identical 
with the waveshape 94 as is shown in FIGURE 4. Ac 
cordingly, upon the occurrence of the ?rst count of the 
counter fourdots are displayed along the ?rst lines on the 
face of the cathode ray tube. 

In response to the occurrence of the second clock pulse 
from the generator 60, the counter is advanced to its sec 
ond count. As shown in FIGURE 6, inhibit pulses re 
spectively 76A2 through SZAZ are generated at the out 
puts of the respective ampli?ers 76 through 82, whereby 
the only pulse that is applied to the delay line 90 is re 
ceived from the output of the inhibit gate 108, since no 
voltagepulse is applied to the ampli?er 74, and therefore 
there is‘no inhibit pulse applied to the gate 108. The 
pulse 94B is displayed at the beginning of the second hori 
zontal line on the face of the cathode ray tube. 

In response to the third clock, pulse, inhibit signals 80A;, 
and 82A3 are applied to the inhibit gates from the outputs 
of the ampli?ers 82 and 80. Therefore, a pulse train con 
sisting of three pulses as represented by waveshape 94C, 
occurs at the output terminal 94. These three pulses are 
displayed on the third horizontal line on the cathode ray 
tube face. 

It should be apparent from the foregoing description 
how, by the use of the slightly altered output circuitry, it 
is possible to generate signals for representing any charac 
ter desired when displayed on the face of the cathode ray 
tube, by cutting out the pattern of the shield 104 in the 
shape of the character desired to be displayed. All that is 
required for generating signals to represent another char 
acter is to merely separate the two printed circuit boards, 
remove the shield present therebetwee-n, and insert the new 
shield having the new pattern in its place. The printed 
circuit boards may then be pressed together by any suit 
able clamping means. A plurality of these character sig 
nals generators ‘may be employed and selectively con 
nected by means of any suitable known selecting mecha 
nisms to cathode ray display apparatus. 
A simple arrangement for such a selective display de~ 

vice‘ is shown in FIGURE 7. A single ring counter 110, 
driven by a ‘clock pulse source 112, may be employed. 
The output of the ‘ring counter 110 drives ?ve coincidence 
gates for each character signal generator employed. Each 
‘?ve gates is designated as a gate set. Thus, in FIGURE 
7, three gate sets respectively 120,122 and 124 are shown 



7 
receiving one output from the ring'counter 110 ‘and a 
second selecting output from a character selection source 
126‘. Each one of the character signal generators hasits 
output connected to the’ cathode ray display apparatus 
128. The synchronizing signals from the ring counter 110 
are also applied to the cathode ray display apparatus ‘128; 
The character selection source 126 enables one of the 

sets of gates 120 through 124.v The ring counter 110 in 
response to the clock signals applies its output successive; 
ly to each ‘one of the ?ve gates in the selected set. The 
character signal generator associated with the selected set 
will ‘have the circuitry shown in" either FIGURE 3 or 
‘FIGURE 5, commencing with the drive ampli?ers 64 
through 72, which receive the outputs of the selected gate 
set. The output of the delay line of each character. signal 
generatoris connected to the cathode ray display appara 
tus 128. The arrangement shown maybe employed for 
generating words, or sentences, or- any other display. 

There has accordingly been shown and described herein 
a novel, useful and simple’ arrangement for generating 
signals in a pattern whereby upon display by-cathode ray 
tube apparatus the signals represent a character.’ ‘ 
We claim: - . 

1. A character signal generator comprising a plurality 
‘of transformers each of which has a primary winding and 
a secondary winding, said transformers being’disposed 
in an array of columns and rows, means connecting all 
the primary windings in each separate columntof'trans 
formers in series, means connecting all the secondary 
windings ‘of saidtransformers in each separate row in 
.series, means for magnetically shielding the secondary 
windings of predetermined ones of said transformers from 
the primary windings of said predetermined ones of said 
transformers for preventing a voltage from being induced 
in said secondary windings in response totcurrent in'said. 
primary winding, means for sequentiallyv applying a cur 
rent pulse to each one of the columns of a series con~ 
nected primary winding, delay means _to which each 
one of said rows of series connected secondary windings 
are connected for sequentially arranging outputtf'rom the 
secondary windingsrof transformers which ‘are disposed 
in a single column of transformers, and'means ‘for dis 
playing in successive lines after eachenergization of a 
different column of series connected primary windings .the 
output of said delay means. ' g " ' Y - - ‘ 

2. A character signal generator comprising'a plurality 
of transformers,each said transformer having a primary 
and secondary winding, said transformers being arranged 
in columns and rows, means connecting all the primary 
windings of transformers in each column in series, means 
connecting all the secondary windings of the transformers 
in each row in series, means for magnetically shieldingthe 
secondary windings of predetermined ones- of said trans 
formers from their primary windings, means for apply 

7 ing a current pulse in sequence to each one of the columns 
> of series connected primary windings, whereby a voltage 
is induced in the secondary windings of those'transform 
ers whose primary windings areexcited and which do not, 
have their secondary windings shielded from theprimary 
windings, and display'means responsive to said means for ' ' 

applying current pulses to said columns of primary wind 
ings and to the outputs of said secondary windings,‘ for 
displaying a predetermined character as determinedfby 

3. A character signal generator comprising‘a‘ plurality 
of transformers arranged in columns and rows, each1 of 
said transformers having’ a primarywinding and a second 
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citingin ‘sequence with ajc'u'rrent pulse each one of said 
columns ‘of said series connected primary windings, a 
delay line having taps spaced therealong, means connect 
ing each of said rows of series connected secondary wind 
ings to a different tap along said delay line, display means 
connected to the output of said delay line, and means for 
applying to said display means synchronizing signals from 
said means for sequentially exiting said columns of series 
connected primary windings for displaying the signals 
received by said ‘display means from said one end 'of said 
delay line. ' . 

4. 'A character signal generator as recited in claim 3, 
wherein the primary windings of said plurality of trans 
formers comprise printed circuit wiring deposited on a 
?rst board, the secondary windings of said plurality of 
transformers comprise printed circuit wiring deposited 
upon a second board, said second board being superim 
posed upon said ?rst board to provide magnetic coupling 
between the primary and secondary winding, and said 
shield means for preventing magnetic coupling between 

’ the primary windings and secondary windings of prede 
termined ones of said transformers comprises a magnetic 
shield which is inserted between said ?rst and second 
boards. 

5. A character signal generator comprising a plurality 
-of transformers arranged in columns and rows, each of 
‘said transformers having a primary and secondary wind 
ing, means connecting in series the primary windings of 
each column of transformers, means‘ connecting in series 
the secondary windings of each row of transformers, 
shield means for preventing magnetic coupling between 
predetermined ones of said primary and secondary wind 
ings in QCC‘OI‘dHllC?iWlih the shape of a predetermined 
character desired to be displayed, a counter having each 
one of its .count outputs connected to a different one of 
said columns of series connected primary windings, a 
delay line having a plurality of tapping points therealong, 
means connecting the series connected secondary wind 

' ings of each row of transformers to a different one of said 
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delay line tapping points, means for energizing said 
counter‘to sequentially advance its count to sequentially 
excite the series connected primary windings of each 
column of transformers, and means to which said delay 
line output is applied for displaying in successive lines 
after each output of said counter the signals received 
from the series connected secondary windings, of said rows 
.of transformers. I a . 

'6. A character signal generator comprising a plurality 
of transformers disposed in rows and columns, each said 
transformer having a primary'and secondary winding, 
means connecting the primary windings of each column 
of transformers in series, means connecting the secondary 
windings of each row of transformers in series, shield 
means for preventing magnetic coupling between prede 
termined ones of said primary and secondary winding in 
accordance with the shape of a predetermined character 
desired to be displayed, a ring counter, means for’ ad 
;vancing said ring counter through its successive count 
states, means for connecting each count state output to 
the series connected primary windingsrof a different col 
umn of transformers, an inhibit gate for each row of 

_transformers-, means for connecting the series connected 
' secondary vwindings of each row of transformers to the 

‘ the location of the ones of said transformers having their.__ _ 
secondary windings shielded from theiriprimary windings." 
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ary winding, means connecting -in1 series the primary ; 
‘windings of each column of transformers, means' con- _ 
necting in series the secondary windings 'of'each ‘separate 
row of. transformers, means for shielding magnetically 
the secondary windings from the primary windings of 
predeterminedones of said transformersiin- accordance‘.]' 
with a character desired to be displayed, means for ex 75 

or inhibit gate for that row to inhibit said gate in the presence 
1 of an output from the secondaryiwinding in the associated 
row of ‘transformers, means for applying a pulse signal 
to every one of said inhibit gates each time said counter 
‘advances its count state whereby said inhibit gates will 
provide output signals when there is no inhibit signal 
"received from the secondary windings in the row of trans 
formers with which it is'associated, means to which the 
signals from said inhibit‘ gates are applied for spacing said 

signals by predetermined amounts, and means for dis 
playing in successive lines after ‘eachicountstate output, 
the output of said means for spacing signals alongra dif 
ferent line to produce said predetermined character. 
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7. In a character display system of the type wherein 
characters are formed on a display device as a plurality 
of successive adjacent lines along each of which are spots 
displaced from one another, apparatus for providing sig 
nals from which said spots are derived comprising a plu~ 
rality of transformers having primary windings in the 
form of printed circuit conductors on one board and 
secondary windings in the form of printed circuit con 
ductors on a second board, said ?rst and second boards 
being superimposed on one another, and a magnetic 
shield positioned between the ?rst and second boards for 
preventing magnetic coupling between the primary and 
secondary windings of predetermined ones of said trans 
formers in accordance with the signals desired for forming 
a predetermined character. 

8. In a character display system of the type wherein 
characters are formed on a display device has a plurality 
of successive adjacent lines along each of which are spots 
displaced from one another, apparatus for providing sig 
nals from which said spots are derived comprising a plu 
rality of transformers disposed in rows and columns, each 
transformer having a primary winding and a secondary 
winding, the primary windings of each separate column 
of transformers being connected in series, the secondary 
windings of each separate row of transformers being 
connected in series, said separate series connected columns 
of primary windings comprising printed circuit conductors 
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on a ?rst substrate, said separate rows of series connected 
secondary windings comprising printed circuit conductors 
on a second substrate, said second substarte being super 
imposed on said ?rst substrate, a magnetic shield inserted 
between said ?rst and second substrate, said magnetic 
shield being shaped for preventing magnetic coupling be 
tween predetermined ones of said transformer primary 
and secondary windings in accordance with a character 
desired to be displayed, means for successively applying 
current pulses to each separate column of series connected 
primary windings, means for spacing the signals induced 
in said rows of series connected secondary windings in 
response to the succesive excitation of said columns of 
primary windings, and means for displaying in successive 
lines the output of said means for spacing to produce said 
predetermined character. 
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