
United States Patent (19) 
Carey et al. 

54) 

(75) 

73) 

22 
21 

(52) 
51) 
58) 

(56) 

METHOD AND APPARATUS FOR 
DISPLAYING INFORMATION ON THE 
SCREEN OF A MONITOR 

Inventors: Peter Majendie Carey, Beaconsfield; 
Courtney Lai-Hing, Pointe Claire, 
Quebec, both of Canada 

Assignee: Lektromedia Ltd., Pointe Claire, 
Quebec, Canada 

Filed: June 14, 1973 
Appl. No.: 369,872 

U.S. C. ..... 340/324 AD, 178/7.5 D, 340/172.5 
Int. Cl............................................... G06f 3/14 
Field of Search................. 340/324 A, 324 AD; 

178/6.8, 7.5 D 

References Cited 
UNITED STATES PATENTS 

3,479,454 l l (1969 Wolff................................... 178/6.8 
3,537,096 10/1970 Hatfield.......... 
3,562,415 21 1971 Michels et al.. ... 17876.8x 
3,609,743 9/1971 Lasoff et al.................. 340/324 AD 
3,696,387 10/1972 Nussbaum.................... 340/324 AD 

ls 

S/SO Logic 
O B.S. logic 

12 
8 

[11] 3,821,730 
(45) June 28, 1974 

3,750,135 7/1973 Carey et al................... 340/324 AD 

Primary Examiner-David L. Trafton 
Attorney, Agent, or Firm-Robert J. Schaap 

57) ABSTRACT 
A method and apparatus for displaying information on 
the screen of a monitor which permits the simulta 
neous display of a first character and a second charac 
ter in a single raster location on the screen of a moni 
tor, and hence the overstriking or modifying of a first 
character with a second character in a single raster lo 
cation on the monitor. In one form of the invention 
which involves a field sequential operation, a charac 
ter generator will permit the alternate display of infor 
mation from two separate memories in a single raster 
location by super-imposition of the characters in the 
raster location on the monitor. In another form of the 
present invention, involving line-sequential operation, 
a pair of character generators are employed and each 
operate in conjunction with each of a pair of memo 
ries and the characters thus generated in each charac 
ter generator is combined in a mixer and displayed in 
the superimposed fashion on the screen of a monitor. 

30 Claims, 6 Drawing Figures 
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METHOD AND APPARATUS FOR DISPLAYING 
INFORMATION ON THE SCREEN OF AMONTOR 

BACKGROUND OF THE INVENTION 

This invention relates in general to certain new and 
useful improvements in character generation for dis 
play on the screen of a monitor, and more particularly, 
to a method and apparatus for displaying a plurality of 
character elements in a single raster location on the 
screen of a monitor. 

In recent years, various systems relating to the gener 
ation of both graphical and alpha-numeric information 
through interactive computer terminals and other ex 
ternal sources, has been receiving increased promi 
nence. Generally, these systems include an information 
entry device such as a manually operated keyboard 
entry which is capable of generating alpha-numeric in 
formation and/or graphical information. This informa 
tion is then suitably processed and displayed on the 
screen of a monitor through an electron beam. These 
display systems are also quite effective and have found 
widespread use in a wide variety of applications includ 
ing for example, the solving of pictorial problems such 
as highway planning, topographical mapping and other 
problems which are readily solved through visual exam 
ination of physical phenomena. 
These types of display have often been found to be 

highly effective in gaining insight into complex natural 
or mathematical phenomena through simulation of var 
ious types of physical situations in which a computer 
may or may not be involved, but which permits display 
devices to present the results of a simulation. In some 
cases, these visual display systems are used for educa 
tional purposes such as in the training of pilots, display 
ing of lecture materials and the like. 
In many systems, the information which is displayed 

on the screen of the monitor is introduced directly from 
a keyboard or other form of entry device on a real-time 
basis. However, it is oftentimes difficult for the opera 
tor of the system to generate the proper type of charac 
ter for a display. Usually, the keyboard which is pro 
vided with a display system will contain standard key 
format such as the alpha-numeric characters, and per 
haps some form of graphical character. In these ar 
rangements, each character can be displayed at one or 
more raster locations. Further, in some systems each 
character which may be comprised of a series of char 
acter generating elements, such as for example, bars or 
dots, or the like, will occupy a single raster location and 
each of the characters which are generated by these 
characters elements will occupy a font on the screen of 
the monitor. 
Inasmuch as the memory devices which are operable 

with these display systems only provide one memory 
location corresponding to each character position, or 
to each character element position, it is not possible to 
include two or more character elements in any raster 
location. Thus, if the operator of the system erred in 
generating a particular character, it would be necessary 
to back-space on the keyboard in order to return to the 
character position and hence memory location in 
which the error was made for generating a new and cor 
rect character. In this case, the entry of the second 
character will automatically erase and thereby replace 
the first character. 
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2 
There is presently no system which effectively per 

mits the superimposition of two or more characters or 
character elements in a single raster location on the 
screen of a monitor, using T.V. raster method of char 
acter generation. And this type of character superim 
position is highly desirable in that it enables the opera 
tor of the system to generate essentially any form of de 
sired graphical character. In like manner, this type of 
superimposition would be highly advantageous in that 
it would permit the operator of the system to introduce 
accent marks or other forms of modifying marks along 
with a character, such as for example an arabic charac 
ter, in a single raster location on the screen of the moni 
tOr. 

It is therefore the primary object of the present in 
vention to provide a system for generating a display of 
characters on the screen of a monitor and for modify 
ing these characters. 

It is another object of the present invention to pro 
vide a system of the type stated which permits the gen 
erating of two or more character elements or charac 
ters in a single character location on the screen of a 
moitor. 

It is another object of the present invention to pro 
vide a system of the type stated which permits an inter 
leaving of graphical symbols to generate a high resolu 
tion graphic diagram. 

It is also an object of the present invention to provide 
a method of generating an alpha-numeric and/or graph 
ical display on the screen of a monitor. and which en 
ables effective modifying of the characters which form 
the alphanumeric and/or graphical display. 

It is another salient object of the present invention to 
provide a system of the type stated which is highly effi 
cient and relatively simple in its operation, thereby per 
mitting the use of the system by relatively unskilled per 
sonnel. 
With the above and other objects in view, my inven 

tion resides in the novel features of form, construction, 
arrangement and combination of parts presently de 
scribed and pointed out in the claims. 

GENERAL DESCRIPTION 

The present invention is highly effective in combin 
ing two or more characters in a single character loca 
tion or raster location for presentation on the screen of 
a monitor. In accordance with the present invention, it 
is possible to modify an alpha-numeric character or a 
graphical character or to otherwise interleave charac 
ters. Generally, in most character, generating and dis 
play systems, each character will assume one raster lo 
cation on the screen of a monitor. Thus, in order to 
form a graphical character, a keyboard mechanism or 
other form of entry device, as will be hereinafter de 
scribed, would be actuated in order to form graphical 
character elements which may be combined in a suit 
able pattern. In like manner, the entry mechanism 
could be actuated in a proper manner in order to gener 
ate arabic characters or numeric characters. Again, 
each particular character thus generated such as an ar 
abic character or a numeric character would lie in an 
individual raster location unless the operator of the sys 
tempermitted generation of two or more characters in . 
the same location. The graphical characters may be 
comprised of a series of graphical character elements, 
all of which may be combinable in a single raster loca 
tion to form aparticular graphic character, in a manner 



3 
to be hereinafter described. A group of these graphic 
characters may also be combined to form a graphic dis 
play, also in a manner be hereinafter described. 
As indicated previously, the system of the present in 

vention is operable for displaying both arabic and nu 
meric characters, as well as graphical characters. As 
used herein, the term "graphical character' represents 
a character which alone, or in combination with other 
graphical characters, presents an illustration for visual 
review, rather than for reading as in the case of alpha 
numeric text. Accordingly, the term “graphic' or 
"graphical' could represent any type of geometric con 
struction, such as a line, whether it be curved, curvilin 
ear or straight, line segments, points or the like. Gener 
ally, a graphic character would represent only a seg 
ment of a final display so that if a circle were to be por 
trayed, a group of these graphic characters, each repre 
senting an arc, would be combined in such manner as 
to form the circle. The term “graphic display' repre 
sents the presentation of graphical characters com 
bined to form a geometric or like pattern as opposed to 
alpha-numeric text. The term “informational display' 
as used herein represents the presentation of either 
graphical characters and/or alpha-numeric characters 
alone, or in combination with other forms of informa 
tOn. 
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In accordance with the present invention, it is now 
possible to add a modifier to a particular graphical 
character or alpha-numeric character as described 
above. The term “modifier' or “modifying' is used 
herein in its generic sense to represent either a super 
imposition or an interleaving of another character or 
symbol in a particular raster location where an alpha 
numeric character or graphical chaacter already exists. 
In accordance with the present invention, this modifier 
can be introduced into the particular raster location in 
question, without erasing or otherwise obliterating the 
first alpha-numeric or arabic character which has been 
introduced into that particular raster location. Thus for 
example, if the operator of the system introduced the 
letter 'e' into a particular raster location, and desired 
to place an accent () over the letter 'e', it could be 
possible to generate lettere in one raster location, with 
the over the lettere in a second raster location imme 
diately following the raster location displaying e. 
However, in accordance with the present invention, the 
operator of the system can also introduce the letter e 
into one raster location, and in a manner to be herein 
after described generate an accent over the lettere in 
the same raster location to achieve the symbol é. 

In like manner, it is also possible to interleave various 
graphic symbols or characters in a single raster location 
in order to provide a high resolution cathode ray tube 
graphic display. In this case, the operator could gener 
late a series of first row of rectangles or squares in one 
raster location and where spaces exist between the vari 
ous rows of squares or rectangles. Immediately follow 
ing this, the operator can introduce a second set of 
rows of squares or rectangles in the spaces between the 
various first rows of squares or rectangles mentioned 
above. 
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Thus, one could include a first graphical character in 
a raster location and add a modifier in the form of an 
other graphical character. In like manner, one could 
introduce an alpha-numeric character into a raster lo 
cation and introduce as a modifir therefor, another al 
pha-numeric character in the same raster location, or 
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4 
in the alternative, one could introduce an alpha 
numeric character into a raster location and thereafter 
introduce a graphical character or other form of mark 
or designation into the same raster location and this lat 
ter mark or designation could constitute a modifier. 
The operator of the system of the present invention 

can introduce more than one character in the same ras 
ter location by merely back-spacing after introducing 
the first character through the keyboard. Thus, in order 
to introduce the lettere into a raster location, the oper 
ator of the system would actuate the lettere on the key 
board of the system. Thereafter, the operator would 
merely back-space and introduce the accent by means 
of the keyboard. This will permit both letter e and the 
accent to appear in the same raster location, causing 
the two characters to be superimposed. This action is 
often defined as "over-striking." In a conventional 
CRT raster type operation, it is not possible to over 
strike a character due to the fact that there is only one 
memory location corresponding to each character posi 
tion. This, in a conventional system if one attempted to 
overstrike, the second character entered into this loca 
tion would automatically erase and replace the first 
character. However, in accordance with the present in 
vention, dual memories are employed having corre 
sponding pairs of memory locations which, in turn, cor 
respond to raster positions on the monitor so that dual 
characters may be entered into a particular raster loca 
tion. 

In general terms, the present invention can be de 
scribed as a system for generating the display of charac 
ters on the screen of a monitor which has a plurality of 
character locations thereon and for introducing at least 
two of these characters in one or more of the character 
locations. This system would generally comprise a first 
and second storage means, and an input means for in 
troducing data representing characters from an exter 
nal source and for introducing some of the characters. 
into the first storage means and some of the characters 
into the second storage means. A character generating 
means is operatively connected to the first and second 
storage means. The monitor is again operatively con 
nected to the character generating means for displaying 
the characters thus generated in the character generat 
ing means. Finally, location control means are provided 
for selectively introducing the characters into the 
proper character locations on the screen of the monitor 
and enable at least a character from the first storage 
means and from the second storage menas to be in 
cluded in and displayed in the same character location 
on the screen of the monitor. 

In further detail, the system can be further character 
ized in that the input means comprise a data entry 
mechanism and a control means which is operatively 
interposed between the data entry mechanism and the 
first and second storage means. This data entry mecha 
nism is preferably, though not necessarily, a manually 
operable keyboard. However, it should be recognized 
that other forms of entry means such as computer entry 
and the like could also be employed. Furthermore, 
these first and second storage means are generally seri 
ally accessible memories. 
A selector means is operatively connected to the out 

put of the first and second storage means and is opera 
tively interposed between the first and second storage 
means and the character generating means and that this 
character generating means in one embodiment of the 
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invention comprises only a single character generator. 

However, in another embodiment of the present in 
vention an individual character generating means is op 
eratively connected to each of the storage means so 
that a pair of character generators are employed and a 
combining circuit is operatively connected to the out 
put of each of these individual character generators. In 
this latter case, the same location control means is op 
eratively associated with both the character generators. 

As mentioned above, one character can be placed in 
one character location on the screen of the monitor 
under the control of the operator, or a pair of charac 
ters can be located in the same character location. In 
a preferred aspect of the present invention, this charac 
ter location is a single raster location of the screen of 
the monitor. 

In other general terms, the system of the present in 
vention may be described as comprising an input means 
for generating a multi-bit binary word representative of 
each of the characters. This system also includes the 
first storage means operatively connected to the input 
means to store a first of the multi-bit words represent 
ing the first character in a character location in said 
first storage means. In like manner, a second storage 
means will store a second multi-bit word representing 
a second character in a corresponding character loca 
tion, only when the first and second characters are to 
appear in the same character location on the monitor. 
This last-named means will store the second multi-bit 
word in the first storage means if the second character 
is not to appear in the same character location as the 
first character. This system, of course, also includes the 
character generating means operatively connected to 
the first and second storage means for generating the 
proper characters from the multi-bit words. The moni 
tor is operatively connected to this character generat 
ing means for displaying these characters. 

In further detail, this system can be characterized in 
that the first and second characters are each repre 
sented by multi-bit words of the same binary length and 
this multi-bit word is preferably an eight-bit word. 
There are several ways to control the input of the 

data into either of the first or the second storage means. 
In one aspect of the present invention, the input means 
could comprise a means for back-spacing a character 
to automatically introduce the multi-bit word repre 
senting this character into the second storage means. In 
a second aspect of the present invention, the input 
means could generate a code for each multi-bit word 
representing a character which is to be introduced into 
the second storage means. As a third aspect of the pres 
ent invention, the input means could comprise a first 
switch to be actuated for introducing the multi-bit 
words representing the characters into the first storage 
means and a second switch to be actuable for in 
troducint the multi-bit words representing the charac 
ters to be introduced into the second storage means. 

It can be observed that the system of the present in 
vention is highly unique in that it is now therefore pos 
sible to add a modifier to a character. In this case, this 
system will be described as including the first and sec 
ond storage means mentioned above, and the input 
means for introducing data from an external source 
representing a first type of character into the first stor 
age means. This input means would also introduce data 
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6 
from an external source representing the second type 
of character in the second storage means where the 
second type of character is capable of modifying the 
first type of character. The character generating means 
will be operatively connected to these first and second 
storage means for generating the character and the 
modifier therefore. The monitor would operatively be 
connected to the character generating means for dis 
playing the character and the modifier therefore in the 
same character location, which is preferably a single 
raster location. 

It could also be observed that the system of the pres 
ent invention is highly effective for increasing the reso 
lution of a graphical display. In this case, this system 
would also comprise the input means for introducing 
first data representing graphical character elements 
which are combinable to represent a graphical charac 
ter in a raster location on the screen of a monitor. The 
first storage means is operatively connected to this 
input means for receiving the data representing the 
graphical character elements. The input means is also 
adapted to introduce second data representing graphi 
cal character elements which are also combinable to 
represent a graphical character in a single raster loca 
tion on the screen of the monitor. The second storage 
means is likewise operatively connected to the input 
means for receiving the second data representing 
graphical character elements. The character generating 
means is operatively connected to the first and second 
storage means as aforesaid for generating the first 
graphical character from the first data and a second 
graphical character from the second data. Finally, the 
monitor is operatively connected to the character gen 
erating means for receiving each of the graphical char 
acters and displaying each of these graphical characters 
in the same character location. 
This system for increasing the resolution of the 

graphical display can be further characterized in that 
the means operatively associated with the character 
generating means properly locates each of these char 
acters on the screen of the monitor. In a preferred as 
pect, each of these characters are similar and inter 
leaved in the character location. 
The method of the present invention can be de 

scribed as a method for generating a display of charac 
ters on the screen of a monitor having a plurality of 
character locations thereon and where two or more 
characters may be introduced into any one or more of 
the character locations. This method comprises gener 
ating the multi-bit word representative of each charac 
ter and storing a first multi-bit word representing one 
first character in a character location of a first storage 
means. The method includes the storing of a second 
multi-bit word representing a second character in a 
corresponding character location in a second storage 
means only when the first and second characters are to 
appear in the same character location on the screen of 
a monitor. However, if the second character is not to 
appear in the same character location on the screen of 
the monitor, the second multi-bit word will be stored in 
the first storage means. The method includes the gener 
ating of the proper characters from each of these multi 
bit words and thereafter displaying the characters on 
the screen of the monitor. 
This method for generating the display of characters 

can be further characterized in that the first and second 
characters are represented by multi-bit words of the 
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same binary length and preferably, these multi-bit 
words are eight-bit words. In addition, this method for 
generating the display can be characterized in that one 
character location preferably consists of one raster lo 
cation on the screen of the monitor. 

FIGURES 

Having thus described the invention in general terms, 
reference will now be made to the accompanying draw 
ings in which: 
FIG. is a schematic view of an electrical circuit 

which permit character generation of the type de 
scribed, and which has been constructed in accordance 
with and embodies the present invention; 
FIG. 2 is a schematic view of a modified form of sys 

tem which permits character generation of the type de 
scribed; . . 
FIGS. 3 is a schematic side elevational view of one 

front pattern which can be achieved by use of the char 
acter generation in accordance with the present inven 
tion; 

FIG. 4 is a schematic side elevational view of another 
form of front pattern which can be achieved by using 
the character generation system of the present inven 
tion, .. s 
FIG. 5 is a schematic side elevational view of stillan 

other form of front pattern, which can be achieved by 
using the character generation system of the present 
invention; and . . . 
FIG. 6 is a schematic view showing a synchronized 

two-tier memory which can be utilized in the system of 
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15 

25 

FIGS. 1 and 2 in accordance with the present inven 
tion. . . . . . . 

DETAILED DESCRIPTION 
Referring now in more detail and by reference char 

acters to the accompanying drawings which illustrate 
practical embodiments of the present invention, Sdes 
ignates a system which comprises a data entry mecha 
nism 10 which may be in the form of a keyboard or sim 
ilar mechanism for introducing characters of the type 
to be displayed. This data entry mechanism 10, would 
therefore normally include an alpha-numeric keyboard 
which is generally provided with numerically labelled 
keys for introducing numeric characters and keys for 
introducing arabic characters. Thus, the keyboard will 
normally include the nine keys labelled with successive 
digits 1 through 9 and a tenth key labelled 0. The key 
board would also contain a keyboard block having 
twenty-six keys with a letter of the alphabet imprinted 
on the surface of these keys. Again, it should be under 
stood that the exact number of keys would be depen 
dent upon the particular type of alpha-numeric charac 
ters to be generated. For example, characters can con 
veniently be generated in, for example, the Russion lan 
guage which requires an additional number of keys and 
thus, the keyboard would be provided with the proper 
number of keys. The keyboard would also be provided 
with a space bar for the generation of spaces between 
any of the alpha-numeric characters. This keyboard 
entry device will also normally include additional keys 
having punctuation marks, such as periods, commas, 
asterisks, or the like, as desired. 
A graphic keyboard, preferably in the form of a 

"mimic" style keyboard may also be used to compose 

35 

40 

45 

50 

55 

60 

65 

a graphic diagram. Thus, in one form of graphic char 
acter generating system, a plural point pattern such as 
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a six-point pattern may be generated. In like manner, 
a plural-bar pattern, such as a four-bar pattern may also 
be generated. The graphic character generating system 
could also include a combination of the multi-point 
pattern and the multi-bar pattern. Thus for example, if 
an eight-dot by a twelve-dotraster locations were to be 
used for the displaying of these graphic characters, the 
various dots or bars would be generated in the font in 
order to produce the desired graphical character. 
The graphic patterns which may be introduced by ac 

tuation of keys on a keyboard can be formed in any de 
sired pattern in order to achieve the desired graphic 
display. Thus, by actuation of the keys which generate 
the bar character elements, the operator can generate 
a series of bars which represent a line. In like manner, 
by actuating the proper keys on the keyboard, the oper 
ator can generate a series of points which form a curve. 
The various graphical characters can then be suitably 
placed on the screen in any desired arrangement. 
In the system of the present invention, a multi-bit 

word and preferably an eight-bit data word may be 
used to represent each character which may be gener 
ated including spaces and the like, thus, each numeric 
character and each arabic character included in the al 
pha-numeric code, as well as each graphical character 
would be represented by an eight-bit data word. In both 
the graphical and the alpha-numeric characters, only 
up to seven of the bits of each eight-bit word would be 
used to describe the character. The eighth bit which is 
generally the most significant bit in each character 
word is a characterization bit for determining whether 
the accompanying seven bits represent an alpha 
numeric character or a graphical character. When uti 
lizing the bar and point pattern for two forms of graphi 
cal character elements, four bits may be used to repre 
sent four bars and six bits may be used to represent six 
parts. The seventh bit used also constitutes a character 
ization bit to distinguish between the plural-bar and the 
plural-point pattern. 
The following chart illustrates the eight-bit word con 

struction used for each character word in the present 
invention. Each character whether a graphical charac 
ter, an alpha-numeric character including both the first 
characters and the second characters which may serve 
as a modifier, will be formed of an eight-bit word. 

Bit, No. Alpha-Numeric Graphical Characters 
Characters . 

Plural Point Plural Bar 

Bl Data Data Data 
B2 do. do. do. 
B3 do. do. do. 
B4 do." do. do 
B5 do. do. m 
B6 do. do. . 
B7 do. Characterizes between Plural-Point, 

Plural-Bar 
B8 Characterizes between Alpha-Numeric and Graphical 

Characters. 

Thus, each eight bits represent one word and hence 
one character which constitutes one byte in the pre 
ferred digital system employed. Notwithstanding, the 
present invention is operable with other forms of digital 
codes such as a four-bit BCD code to represent nu 
meric characters, a five-bit code to represent any ara 
bic or numeric character and that the present invention 
is not limited to an eight-bit code as employed herein. 
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Furthermore, a byte could contain less than eight bits 
and a character word could be comprised of a plurality 
of bytes so that if a four-bit code were employed, one 
character word could be represented by two bytes of 
bit information. 
A control circuit 12 is operatively connected to and 

receives the entered data from the data entry mecha 
nism 10. The function and operation of the control cir 
cuit 12 will be more fully discussed hereinafter. Con 
nected to the one output 14 of the control circuit 12 is 
a first memory unit 16 and similarly connected to a sec 
ond output 18 of the control circuit 12 is a second 
memory unit 20. These memory units 16 and 20 are 
preferably synchronized two-tier memories as more 
fully illustrated in FIG. 6 of the drawing. Thus, by refer 
ence to FIG. 6, it can be observed that each memory 
section is essentially eight bits wide to accomodate an 
eight-bit word and the memories are provided with 
twelve hundred eighty bit locations. Each eight bit 
word will circulate in the memory in parallel and in syn 
chronism with the raster of the cathode ray tube moni 
tor. Both of the memories will also move in synchro 
nism with each other. The twelve hundred eighty char 
acter location thereupon provides for an eighty by six 
teen display format when utilizing eight-bit character 
words. When both of the memories are loaded with 
eight-bit word information, then character modifica 
tion can take place in accordance with the present in 
vention, and in a manner to be hereinafter described in 
more detail. 

In the system S, the first memory 16 provides an out 
put 22 to a selector circuit 24 and the second memory 
20 provides an output 26 to the selector curcuit 24. 
The selector 24, in turn, provides an output to a char 
acter generator 26, in the manner as illustrated in FIG. 
1. The selector circuit 24 is essentially a conventional 
switching circuit which permits selection between ei 
ther of the outputs 22 or 26 from the respect memories 
16 and 20. In this way, the selector circuit 24 will select 
the eight-bit character word from either of the memo 
ries 16 or 20 for ultimate transmission to the character 
generator 26. Normally, selection will take place on an 
alternate basis, that is, the first character word to be 
transmitted to the generator 26 will be derived from the 
memory 16, the second character word will be derived 
from the memory 20, the third character word will be 
derived from the memory 16, and so forth. 
The character generator 26 will preferably be con 

structed so that it is capable of generating both of the 
graphical character and the alpha-numeric characters 
as aforesaid Generally, the character generator 26 may 
be in the form of a gating circuit which gates selected 
bits from the eight-bit words transmitted from the se 
lector 24. This gating will take place under the control 
of a memory device 28, which in preferably a read 
only-memory. The read-only-memory will determine 
the geometric layout of each character specified by the 
data which is introduced into the character generator 
26 from the selector 24. In this way, any character loca 
tion in either of the memories 16 or 20 which has data 
loaded therein will be displayed on the screen of a mon 
itor 30. 
The monitor which is utilized in accordance with the 

present invention is preferably a display screen opera 
ble with a raster pattern, such as a standard television 
display screen. The screen used for the purposes of de 
scribing the present invention will typically contain 32 
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vertically extending columns which represent a total of 
32 raster locations or cells per line and 16 horizontally 
extending rows which represent a total of 16 lines. Ac 
cordingly, a screen of this size would contain 512 raster 
locations or cells and hence could display a maximum 
of 512 graphic characters and/or alpha-numeric char 
acters at any point in time. One complete graphic dis 
play may or may not use all of the possible 512 raster 
or character locations or cells and the complete display 
at any point in time is referred to in the art as one "pa 
ge.' 
A screen of the size mentioned above having a five 

hundred twelve raster locations would permit genera 
tion of a page with a maximum number of 512 charac 
ter locations. It should be recognized that the screen 
and, therefore, the page could be composed of any de 
sired number of characters by altering the number of 
character columns and character rows or lines. Each 
raster location on the screen which defines one charac 
ter location has been assigned a size of 12 horizontal 
dot rows by eight vertical dot columns or a total raster 
location size of 96 dots. These raster locations will gen 
erally have an aspect ratio of three to two inasmuch as 
many display systems which utilize interactive com 
puter display terminals employ this raster location size. 
Nevertheless, it should be understood that essentially 
any size raster location could be employed for the pur 
poses of the present invention. 
Generally, the screen of the monitor is provided with 

a phosphorus coating which is scanned by an electron 
beam in these raster pattern cathode ray tube devices. 
Furthermore, a cathode in the tube will emit an elec 
tron stream through a grid and this electron stream will 
be focused on an accelerating anode. A pair of oppo 
sitely disposed deflection plates will enable the electron 
beam to in effect scan or sweep the screen. 
The screen which essentially constitutes one frame is 

typically scanned in about one-thirtieth of a second, 
and preferably contains a pair of interlaced fields which 
form the frame and where each field is scanned in 
about one-sixtieth of a second. The beams in the two 
fields will generally scan from left to right, and will re 
trace in a substantially shorter period of time than the 
scan or sweep. The beam will be modulated by the grid 
and the intensity of the light will be a function of the 
voltage applied to the grid. Furthermore, the beam will 
be deflected either electrostatically, though electro 
static defelection is the preferred form. 
Returning again to FIG. 1, it can be observed that this 

system S operates on a so-called "field sequential' 
basis of operation producing two or more characters 
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into a particular raster location. The selector circuit 24 
will alternately gate the output of each of the memories 
16 and 20 into the character generator 26. Thus, on 
one field, the output of the memory 16 will be intro 
duced into the character generator 26 and on the next 
field, the output of the memory 20 will be introduced 
through the selector circuit 24 into the character gen 
erator 26. At normal TV rates, a field is typically 
scanned at sixty times per second and a frame, which 
in this case, comprises two fields, one from the memory 
16 and one from the memory 20, will be scanned thirty 
times per second. Thus, the character generator 26 will 

65 alternately display all of the contents of the memory 16 
and then all of the contents of the memory 20. In each 
case, as the character is introduced into the character 
generator 26, the read-only-memory 28 will determine 
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the geometric layout of each character as specified by 
the data. For example, if a character exists in a particu 
lar memory location in the memory 16 and no charac 
ter exists in a corresponding memory location in the 
memory 20, the character in the memory 16 will be 
generated at the character generator 26 and displayed 
on the screen of the monitor without any modifier 
therefore or without any the character appearing in the 
same raster location. If, on the other hand, a character 
existed in a particular memory location in the memory 
16 and a character also existed in the corresponding 
character location in the memory 20, the characters in 
each of these corresponding character locations would 
be alternately generated by the character generator 26 
and therefore appear superimposed one upon the other 
at the same raster location on the screen of the monitor 
30. 
The control circuit 12 can control the entry of the 

data into the two memories 16 and 20 in several ways 
depending on the particular application of the system 
of the present invention. In one particular aspect, the 
control circuit 12 will automatically enter data into the 
memory 16 until receipt of a back-space command 
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which can be generated at the keyboard or data entry 
device 10. In this respect, the backspace command 
would also constitute a form of coded character. When 
a back-space command is received, it will backspace 
the cursor at the monitor 30 and enter the next charac 
ter into the memory. 20. Automatically thereafter, the 
cursor will be advanced and enter the following data 
into the memory 16 until such time as another back 
space command is received. 

In another way, the control circuit 12 can recognize 
particular characters from a code pattern and automat 
ically enter them into the memory 20. Thus, for exam 
ple code combinations designating, say, accents would 
automatically enter into memory 20, whereas regular 
characters would enter into memory 16, thereby result 
ing in the accent superimposing, or "overstruck' over 
the character. . 

In a further way of operation, the control circuit 12 
can respond to a “shift out' command which in this 
case, would constitute a coded character. When utiliz 
ing a shiftout command, the control circuit 12 will 
enter all subsequent data into the memory 20 until re 
ceipt of a “shift-in' command and in this case all of the 
subsequent data would be transferred to the memory 
16. Implementation of any of these techniques for en 
tering the data into the pair of memories 16 and 20 can 
be accomplished under hard wired circuitry or under 
the control of the local processor. The control circuit 
12 is not described in any further detail herein, since 
the input-output relationships described above are 
readily determinable by the skilled artisan can be al 
tered in order to obtain the desired control action. 
FIG. 2 of the present invention illustrates modified 

form of system S' which can be utilized for entering two 
or more characters in the same raster location on the 
screen of a monitor, or for otherwise modifying a char 
acter in a particular raster location. The system. S" also 
comprises a data entry mechanism 32 which is substan 
tially identical to the data entry mechanism 10 and 
would preferably exist in the form of a keyboard. The 
output of the data entry mechanism 32 is also intro 
duced into a control circuit 34 which in this case, 
would be substantially similar to the control circuit 12. 
Furthermore, and in like manner, the control circuit 34 
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12 
is provided with outputs 36 and 38 which are respec 
tively introduced into memories 40 and 42, the latter 
corresponding essentially to the memories 16 and 20 
respectively. Thus, the memories 40 and 42 would have 
the same type of memory location structure as illus 
trated in FIG. 6 of the drawings. 
The memory 40 is provided with an output line 44 for 

introducing the contents of the memory 40 into a char 
acter generator 46 and the memory 42 is similarly pro 
vided with an output 48 for introducing the contents in 
the memory 42 into a second character generator 50. 
The character generators 46 and 50 are operable under 
the control of read-only-memory units 52 and 54 re 
spectively, in the manner as illustrated in FIG. 2 of the 
drawings. In this particular case, it can be observed that 
the system of FIG. 2 therefore differs somewhat from 
the system of FIG. 1 in that a selector circuit is not em 
ployed and that the output of the memories are intro 
duced individually into different character generators. 
Nevertheless, the read-only-memory 52 associated with 
the character generator 46 controls the particular loca 
tion of a character and the read-only-memory 54 asso 
ciated with the character generator 50 will also control 
the location of character generated in this generator 
50. Nevertheless, the operation of producing two or 
more characters in a particular raster location or for 
otherwise modifying a character in a raster location is 
substantially similar. In this case, if a character was 
generated in the character generator 46 at a particular 
location, and another character was generated in a cor 
responding character location in the character genera 
tor 50, these two characters would be introduced into 
the same raster location on the screen of the monitor. 

The outputs of the two character generators 46 and 
50 are introduced into a combining circuit 56 for com 
bining the two characters in the manner as aforesaid 
and the output of this circuit 56 is then introduced into 
a monitor 58 which is substantially identical to the 
monitor 30. 

It can be observed that the system S', shown in FIG. 
2, operates on the so-called "line sequential' basis of 
operation for introducing two or more characters into 
the same location or for modifying a character in a ras 
ter location. In this case, it can also be observed that 
the field and frame repetition rates are identical be 
cause in this case each field in the particular frame is 
the same by virtue of using a pair of character genera 
tors and a pair of read-only-memories associated with 
these character generators. 

In operation, if the operator of the system desired to 
introduce a pair of characters into a particular raster 
location on the screen of the monitor, the operator 
would merely actuate the proper key in order to gener 
ate the first character. Thereafter, by use of the proper 
coding system described above, the operator could in 
troduce the second character into a corresponding 
memory location into the second memory. Either the 
system S or the system S will thereupon display both 
characters simultaneously into the same raster loca 
tion. Consequently, it can be observed that the system 
of the present invention is highly effective in introduc 
ing a modifier into the same character location as a par 
ticular character, or otherwise interleaving, that is su 
perimposing a pair of characters into the same location. 
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In each case, when the operator of the system actu 
ates a key, the system will generate an eight-bit word 
corresponding to the character represented by that 
key. Thus, an eight-bit word will be generated for each 
graphical character and each alpha numeric character. 
In like manner, an eight bit data word will be generated 
for each other character including spaces and the like 
which can be generated by the entry device. It should 
also be understood that the same eight bit data word 
form will be generated for every character, whether 
that character is to be stored into the first of the memo 
ries or the second of the memories. 
FIG. 3 illustrates one form overstriking with two six 

point patterns as graphical characters. In this case, to 
represents one font pattern or raster location on the 
screen of the monitor and it can be observed that a six 
point pattern in the form of a first character designated 
by the shaded areas 62 is introduced into the raster lo 
cation. A second six-point pattern designated by the 
solid areas 64 is also introduced into the same raster lo 
cation. Thus, it can be observed that one of the six 
point patterns 64, and in this case would effectively en 
able a 160 by 96 graphic dot matrix to be used for con 
structing a continuous diagram. 
A four-bar pattern mentioned above can also be 

modified in the manner as illustrated in FIG. 4. Refer 
ence numeral 66 represents a similar font pattern with 
a four-bar graphical character 68 designated by the 
shaded lines located in the raster location. Another 
form of four-bar character 70 designated by the solid 
lines in FIG. 4 is also superimposed with respect to the 
first four-bar characters 68. Finally, FIG. 5 illustrates 
yet another form of superimposing or otherwise inter 
leaving pairs of characters. In the case of FIG. 4, it can 
be seen that a compound mathematical symbol can be 
constructed as illustrated, whereas in FIG. 5, a particu 
lar arabic character is accented. It can be observed that 
the arabic character designated by reference numeral 
72 in the solid block lines is generated as one form of 
character and an accent 74 designated by the shaded 
lines represents another form of character. 

It should be understood that the system of the present 
invention is not limited to the display of only two char 
acters in particular raster location. The system could be 
modified by including more than two memory units and 
by expanding the control circuit in order to display 
three or more characters in a particular character loca 
tion. In this case, additional read-only-memory control 
units would probably be employed in order to properly 
position each of the characters in the raster location. 

It can be seen that the display system of the present 
invention is highly effective with standard display mon 
itors using a raster pattern, and particularly with televi 
sion monitors for displaying both alpha-numeric and 
graphical characters in order to generate a complete 
informational display. The system of the present inven 
tion is highly effective in that it is capable of accepting 
ASCII coded alpha-numeric data for display on one or 
more television monitors and in addition, video-signal 
produced by the system of the present invention is 
compatible with substantially any commercially avail 
able television monitor. Furthermore, it is possible to 
write, through actuation of the keyboard, or other data 
entry device and to access and record this information 
into the computer storage. The generated graphical 
characters are formed by plural-point or plural-bar font 
patterns and the nature of these displays lends to easy 
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viewability. Moreover, the system of the present inven 
tion is very convenient to author and present concep 
tual information for construction purposes. 
The components in the system of the present inven 

tion have been uniquely selected so that the graphic 
characters generated by the system S would be dis 
played along with the standard alpha-numeric data and 
further, the graphical information uses a data format 
which is completely compatible with the data format of 
alpha-numeric information. In addition, the same stor 
age medium which is used for the retention of alpha 
numeric data is also used for the retention of the data 
representing graphic characters. Thus, the data for the 
graphical characters could be randomly stored in a 
computer memory along with the alpha-numeric data 
or separated therefrom. The exact addressing scheme 
used in the computer is not part of the present inven 
tion since the systems of the present invention are pe 
ripheral thereto, as stated above. However, one effec 
tive form of recording a page containing alpha-numeric 
characters and graphical characters employs a modi 
fied form of associative addressing where the data rep 
resenting the graphical characters can be stored in po 
sitions related to the storage positions of the alpha 
numeric data. 
There are many auxiliary components which can be 

used with the system of the present invention and many 
substitutes of components which can be made. For ex 
ample, a video-signal generator could be used for con 
verting the generated characters and a television input 
into a composite video-signal and for also providing 
timing and synchronizing pulses. Furthermore, either 
fast or slow memory organizations may be employed 
depending on the requirements of the user of this sys 
tem. - - 

The system of the present invention may also be pro 
vided with an optional protection control for displaying 
fields of fixed data and fields of variable data. In this 
control system memory locations allocated to fixed 
data are placed in a "protect' condition to prevent the 
fixed data from being erased or read out and to enable 
the operator to erase only the variable data. A protec 
tion control is provided for permitting the operator to 
hold the data constant in the protection fields while 
varying the data in the non-protected fields. When the 
protection control is off, all character locations will be 
unprotected and the data may be entered or altered in 
any location. When the protection control is switched 
on, the data in the assigned locations will thereafter be 
come protected. The fields assigned to the protected 
variable data may be of any length. Furthermore, this 
protection control system could be constructed in such 
manner that the protected characters written into the 
memories will be displayed at half of normal intensity. 

Thus, there has been illustrated and described a 
unique and novel system and method for introducing 
two or more characters from the same character loca 
tion into a particular raster location on the screen of a 
monitor and which fulfills all the objects and advan 
tages sought therefor. It should be understood that the 
system of the present invention is not limited to the 
exact configuration illustrated and described and that 
many changes, modifications, variations and other uses 
and applications of this system will, however, become 
apparent to those skilled in the art after considering 
this specification and the accompanying drawings. All 
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such changes, modifications, variations and other uses 
and applications which do not depart from the spirit 
and scope of the invention are deemed to be covered 
by the invention which is limited only by the following 
claims. 
We claim: 
1. A system for generating a display of characters on 

the screen of a monitor having a plurality of character 
locations thereon and for introducing at least two char 
acters in one or more of said character locations, said 
system comprising first and second storage means, 
input means for introducing data representing charac 
ters from an external source and for introducing some 
of said characters into said first storage means and 
some of said characters into said second storage means, 
character generating means operatively connected to 
said first and second storage means for selectively re 
ceiving characters from said first and second storage 
means, said monitor being operatively connected to 
said character generating means for displaying the 
characters thus generated in said character generating 
means, and location control means for selectively intro 
ducing characters into proper character locations on 
the screen of said monitor and to enable at least a char 
acter from said first storage means and a character 
from said second storage means to be included in and 
displayed in the same character location on the screen 
of the monitor. . . 

2. The system for generating a display of characters 
of claim 1 further characterized in that said input 
means comprises a data entry mechanism and a control 
means operatively interposed between said data entry 
means and said first and second storage means. 
3. The system for generating a display of characters 

of claim 2 further characterized in that said data entry 
mechanism is a manually operable keyboard. 

4. The system for generating a display of characters 
of claim further characterized in that said first and 
second storage means are serially or randomly accessi 
ble memories. 

5. The system for generating a display of characters 
of claim 1 further characterized in that selector means 
is operatively connected to the output of said first and 
second storage means and is operating interposed be 
tween said first and second storage and said character 
generating means, and that said character generating 
means comprises a single character generator. 

6. The system for generating a display of characters. 
of claim 1 further characterized in that an individual 
character generator is operatively connected to each 
said storage means and a combining circuit is opera 
tively connected to each said individual charactergen 
erator. 

7. The system for generating a display of characters 
of claim 6 further characterized in that a separate loca 
tion control means is operatively associated with each 
character generator. 

8. The system for generating a display of characters 
of claim 1 further characterized in that one character 
location consists of one raster location on the monitor 
which is operable with a TV-type raster pattern. 

9. A system for generating a display of characters on 
the screen of a monitor and for modifying the charac 
ters thereon, said system comprising first and second 
storage means, input means for introducing data from 
an external source representing a first type of character 
into said first storage means and data also from an ex 
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ternal source representing a second type of character 
into said second storage means, and where said second 
type of character is capable of modifying said first type 
of character, character generating means operatively 
connected to said first and second storage means for 
generating the character for display from said first stor 
age means and for generating any modifier therefor 
from said second storage means, said monitor being op 
eratively connected to said character generating means 
for displaying the character thus generated and displays 
the modifier therefor in the same character location. 

10. The system for generating a display of characters 
of claim 9 further characterized in that a location con 
trol means is operatively connected to said character 
generating means to control the location of the charac 
ter and modifier therefor in the same character loca 
tion on the screen of the monitor. w 

11. The system for generating a display of characters 
of claim 10 further characterized in that said first type 
of characters are different than said second type of 
characters. 

12. A system for generating a display of characters in 
the screen of a monitor having a plurality of character 
locations thereon and where two or more characters 
may be introduced in any one or more of said character 
locations, said systems comprising input means forgen 
erating a multi-bit word representative of each charac 
ter, a first storage means and a second storage means, 
means operatively connected to said first and second 
storage means and said input means to store a first mul 
ti-bit word representing one first character in a charac 
ter location in said first storage means and for storing 
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a second multi-bit word representing a second charac 
ter in a corresponding character location in said second 
storage means only when said first and second charac 
ters are to appear in the same character location on 
said monitor, said last named means storing said second 
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multi-bit word in said first storage means if said second 
character does not appear in the same character loca 
tion as said first character, character generating means 
operatively connected to said first and second storage 
means for generating the proper characters from said 
multi-bit words, and said monitor being operatively 
connected to said character generaing means for dis 
playing said characters. 

13. The system for generating a display of characters 
of claim 12 further characterized in that said first and 
second characters are represented by multi-bit words 
of the same binary length. 

14. The system for generating a display of characters 
of claim 13 further characterized in that said multi-bit 
words are eight-bit words. 

15. The system for generating a display of characters 
of claim 12 further characterized in that said input 
means comprises means for overstriking one character 
upon another by entering the first character into first 
storage means then back-spacing then entering the sec 
ond character into the second storage means. 

16. The system for generating a display of characters 
of claim 12 further characyerized in that said input au 
tomatically enters a character into one memory or the 
other as a function of its coding and automatically en 
ters the characters in corresponding locations so that 
they become superimposed. 

17. The system for generating a display of characters 
of claim 12 further characterized in that said input 
means comprises a first switch means to be actuated for 
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introducing multi-bit words representing characters 
into said first storage means and a second switch means. 
to be actuable for introducing multi-bit words repre 
senting characters into said second storage means. 

18. A method for generating a display of characters 
on the screen of a monitor having a plurality of charac 
ter locations thereon and where two or more characters 
may be introduced in any one or more of said character 
locations, said method comprising generating a multi 
bit word representative of each character, storing a first 
multi-bit word representing one first character in a 
character location of a first storage means and storing 
a second multi-bit word representing a second charac 
ter in a corresponding character location in a second 
storage means only when said first and second charac 
ters are to appear in the same character location on 
said monitor, storing said second multi-bit word in said 
first storage means if said second character is not to ap 
pear in the same character location as said first charac 
ter, generating the proper characters from said multi 
bit words, and displaying said characters on the screen 
of said monitor. 

19. The method of generating a display of characters 
of claim 18 further characterized in that said first and 
second characters are represented by multi-bit words 
of the same binary length. 
20. The method of generating a display of characters 

of claim 19 further characterized in that said multi-bit 
words are eight-bit words. . 
21. The method for generating a display of characters 

on the screen of a monitor of claim 18 further charac 
terized in that one character location consists of one 
raster location. 
22. The method for generating a display of characters 

on the screen of a monitor of claim 18 further charac 
terized in that said second character is a modifier for 
said first character. 
23. The method for generating a display of characters 

on the screen of a monitor of claim 18 further charac 
terized in that said method comprises back-spacing a 
character to automatically enter a character into the 
second storage means. - 
24. The method for generating a display of characters 

on the screen of a monitor of claim 18 further charac 
terized in that said method comprises recognizing the 
code for each multi-bit word representing a character 
and entering it into a pre-determined memory. 
25. The method for generating a display of characters 

on the screen of a monitor of claim 18 further charac 
terized in that said method comprises actuating a first 
switch means for introducing multi-bit words repre 
senting characters into the first storage means and ac 
tuating a second switch means for introducing multi-bit 
words representing characters into the second storage 
means. 
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26. A system for increasing the resolution of a graphi 

cal display, said system comprising input means for in 
troducing first data representing graphical character 
elements combinable to represent a graphical charac 
ter in a character location on the screen of a monitor, 
first storage means operatively connected to said input 
means for receiving the data representing the graphical 
character elements, said input means also being 
adapted to introduce second data representing graphi 
cal character elements combinable to represent a 
graphical character in a single character location on 
the screen of a monitor, second storage means opera 
tively connected to said input means for receiving the 
second data representing graphical character elements, 
character generator means operatively connected to 
said first and second storage means for generating a 
first graphical character from the first data and a sec 
ond graphical character from the second data, and a 
monitor operatively connected to said character gener 
ator means for receiving each of said characters and to 
display each of said graphical characters in the same 
character location. . . . 
27. The system for increasing the resolution of a 

graphical display of claim 26 further characterized in 
that means is operatively associated with said character 
generating means to properly locate each of said char 
acters on the screen of said monitor. 

28. The system for increasing the resolution of a 
graphical display of claim 27 further characterized in 
that each said characters are similar and are inter 
leaved in said character location. 
29. The system for increasing the resolution of a 

graphical display of claim 28 further characterized in 
that said character location is a single raster location. 

30. A method for increasing the resolution of a 
graphical display, said method comprising introducing 
first data representing graphical character elements 
combinable to represent a graphical character in a ras 
ter location on the screen of a monitor, introducing the 
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data representing the graphical character elements into 
a first storage means, introducing second data repre 
senting graphical character elements combinable to 
represent a graphical character in a single raster loca 
tion on the screen of a monitor, introducing the second 
data representing graphical character elements into a 
second storage means, periodically transferring the 
contents of each said storage means to a charactergen 
erator means for generating a first graphical character 
from the first data and a second graphical character 
from the second data, and simultaneously displaying 
each of said graphical characters in the same character 
location on the screen of a monitor. 
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