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[ 5 7] ABSTRACT 

An apparatus for providing a visual display of encoded 
information on a cathode-ray tube screen wherein the 
information is stored in a memory which has a storage 
capacity greater than the display capacity of the tube 
screen. The address to the memory is decoded and in 
response to the writing of a preselected character row 
from the memory, and a selected scan line and scan 
line position, an indicia or marker signal is generated. 
Generation of the indicia signal occurs at a scan posi 
tion adjacent the normal display area of the display 
screen. The signal serves to control the beam intensity 
of the cathode-ray tube so as to create a visual marker 
on the screen indicating the segment of the memory 
being displayed. 

15 Claims, 2 Drawing Figures 
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DISPLAY APPARATUS WITI-I NISUAL SEGMENT 
INDICIA 

BACKGROUND 

This invention generally relates to a display appara 
tus for providing a visual presentation of encoded infor 
mation and more particularly relates to such an appara 
tus which includes a memory having a capacity greater 
than the capacity of the display and means providing a 
visual indicia related to that segment of the memory 
being displayed. 
Various systems have been suggested for providing a 

visual display of stored, coded information. One such 
arrangement enters the information into a storage 
memory from which each coded character is selectively 
read-out, decoded and used to control the beam of a 
cathode-ray tube. Thus, the tube screen'provides a vi 
sual presentation corresponding to the character read 
out from the memory. The character presentation on 
the cathode-ray tube may be in the form of a dot matrix 
created by a plurality of horizontally spaced scans of 
the electron beam. The beam is pulsed during each 
scan to create the desired dot pattern. 
When the number of character locations in the mem 

ory equals the number of character locations on the 
screen of the cathode-ray tube, the memory capacity is 
sufficient to fill the screen of the tube. If is often desir 
able to provide the memory with more capacity than 
the amount necessary to fill the screen. Under such 
conditions, an entire message can be stored in the 
memory, however, only a portion of the text will be dis 
played at one time. The memory text is moved up or 
down past the “window” formed by the screen of the 
cathode-ray tube in a manner generally termed “scroll 
ing." During scrolling, the text material appears to 
move vertically across the screen as though it was 
printed upon a roll of paper. Since the memory is capa 
ble of storing a greater number of rows than are pres 
ented on the screen at any one time, it would be conve 
nient if the operator were provided with a visual indica 
tor related to the particular portion or segment of the 
stored text being displayed. For example, let it be as 
sumed that the cathode-ray tube screen accommodates 
twenty-four rows of text, and that the memory capacity 
is equivalent to seventy-two rows of text. The operator 
would ?nd it helpful to be provided with some visual 
indication designating the identity of row one, row 
twenty-?ve, and row forty-nine of the memory when 
displayed. An indicia or marker designating the ?rst 
row of one of the three memory segments would always 
appear upon the screen thus providing the user with a 
convenient reference indicating the segment of the 
memory being displayed and its relative position with 
respect to the remainder of the memory capacity. 

It is particularly desirable if the memory segment 
markers. are placed upon the-cathode-ray tube screen 
at a location which is not utilized for the display of in 
formation so that the full capacity of the cathode-ray 
tube screen is available fortext material. Additionally, 
it also advantageous if the segment markers are gener 
ated separate and apart from the memory rather than 
being stored therein. Such an arrangement allows the 
full capacity of the memory to be devoted to the stor 
age of text material. 

SUMMARY OF THE INVENTION 

The illustrated embodiment'of' the invention: includes 
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2 
a character display means in the form of a cathode-ray 
tube and a storage memory supplying information to 
the display. The storage capacity of the memory ex 
ceeds the display capacity of the tube, thus permitting 
only a segment of the display to be presented at a given 
time. The memory segment is selected by an address 
means. Control means responsive to a selected address 
generates an indicia signal. The embodiment further 
includes means actuated by the indicia signal for pro 
ducing visual segment indicia or markers on the display 
corresponding to the segment of the memory storage 
being displayed. 
As illustrated the segment markers are placed upon 

the screen in an area of the screen not generally used 
for text display, but rather adjacent the text display 
area. 

It is a main object of this invention to provide a dis 
play apparatus including means for indicating the seg 
ment of the storage memory being displayed. 
Other objects, advantages, and features of the inven 

tion will be more readily appreciated after reference to 
the following description and accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 illustrates three fragmentary cathode-ray tube 
presentations and partial diagram of a portion of a dis 
play apparatus; and 
FIG. 2 is a partial diagram which when combined 

with the diagram of FIG. 1 illustrates a display appara 
tus including certain features of this invention. 

DESCRIPTION OF THE ILLUSTRATED 
EMBODIMENT 

GENERAL 

Brie?y, the illustrated embodiment generates indicia 
l0, l2, and 14 (FIG. 1) upon the screen 15 of a cath 
ode-ray tube 16 (FIG. 2) which provides the user with 
a visual markers indicating the memory segment being 
displayed upon the screen of the tube. A timing means 
18 isillustrated in FIG. 1 which supplies the necessary 
timing signals and address outputs for control of the 
cathode-ray tube beam de?ection circuits as well as the 
portion of the apparatus of FIG. 2. Encoded informa 
tion is stored in a code storage memory 20 and selec 
tively read-out for processing and control of the cath 
ode-ray tube 16 which provides a visual display of the 
stored information. The capacity of the memory is 
greater than the display capacity of the screen of the 
cathode-ray tube 16. 
The apparatus includes means for generating indicia 

upon the screen related to the segment of the memory 
storage being displayed. Each of the fragmentary views 
of FIG. 1 correspond to the upper left-hand comer of 
a screen raster displaying one memory segment. Three 
illustrative screen fragments 22, 24, and 26 are shown 
which exhibit in sequence segment indicia l0, l2, and 
14 relating to a particular portion of the storage mem 
ory. Although only three segment indicia are illus 
trated, it will be appreciated that the concept may eas 
ily be expanded to accommodate any number “N” of 
memory segments. 

TIMING 

Throughout the following description, certain timing 
relationships are described. These relationships are 
provided .to give the reader a better understanding of 
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the operation of the embodiment herein described and 
not in limitation of the invention. The letter “E” is illus 
trated to facilitate explanation and is formed by a ma 
trix of dots seven columns wide and nine lines high and 
the area of the raster assigned to each character is nine 
dots wide and fourteen dots in height. Serving to deter 
mine the spacing of the dots and establish at time base 
for the apparatus is a dot generator 28 which in turn 
drives a character width counter 30 of modulus nine, 
equivalent to the width of the raster alloted to a charac 
ter. Upon the completion of the horizontal scan of each 
line of each character, the character width counter 30 
provides an output pulse the period of which is equiva 
lent to the time necessary to write the width of one 
character. ' ' 

Providing an output pulse at the commencement of 
each horizontal scan of the cathode-ray tube, is a scan 
character counter 32 having a modulus of one hundred 
including two divide by ten counters 34 and 36 in tan 
dem. An entire character line is scanned and the beam 
retraced during a time duration equivalent to the gen 
eration of 100 characters. As illustrated, the width of 
the screen of the cathode-ray tube accommodates 
eighty characters with a horizontal retrace time equiva 
lent to 20 characters. Serving to trigger the horizontal 
retrace circuitry, a signal output is supplied by the scan 
character counter 32 and serves to trigger a horizontal 
retrace circuit 38 which controls the horizontal de?ec 
tion of the cathode-ray beam after the 80th character 
in the row has been scanned. 
The count nine output of the ?rst divide by ten de 

code 34 of the scan character counter 32 is fed to one 
input of a ninetynine count AND-gate 40 and the count 
nine output of the second divide by ten decode 36 of 
the scan character counter 32 is fed to a second input 
of the AND-gate 40. Thus, upon coincidence of the two 
count nine signals which corresponds to a count of 99, 
an output pulse is provided at the output of the AND 
gate 40 for purposes to be subsequently considered. It 
will be appreciated that since the scan width of the 
screen is eighty characters wide and the retrace time is 
approximately equivalent to 20 characters, the ninety 
ninth pulse output will occur when the cathode-ray 
beam is at the left-hand side of the screen adjacent to 
the matrix area assigned to the ?rst character on the 
line. This portion of the horizontal scan is generally 
non-linear and therefore, is usually not utilized for the 
generation of display characters. The output of the 
scan character counter 32 is fed to a scan line counter 
42 with a modulus of fourteen. I 

As previously mentioned, the matrix area assigned to 
each character is approximately nine dots in width and 
fourteen dots in height. Thus, each fourteen scans of 
the beam, correspond to the writing of an entire hori 
zontal row of characters. The scan line counter 42 gen 
erates one output pulse for each fourteen scan lines. 
The counter levels in the scan line counter 42 are 
brought out via lines 44 for decoding purposes to be de 
scribed. The output of the scan line counter 42 is fed 
to a text row counter 46 modulus twenty-?ve. The ver 
tical display area of the cathode-ray tube is of sufficient 
length to accommodate 24 rows of characters; with the 
vertical retrace requiring a time equivalent to the writ 
ing of one character tow. The output of the text line 
counter drives a vertical retrace circuit 48. 
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MEMORY CONTROL 

With particular referece to FIG. 2, the storage mem 
ory 20 is in the form of a random access memory. As 
previously mentioned, the cathode-ray tube 16 screen 
has a capacity su?icient to display 24 rows of charac 
ters. For purposes of discussion, the memory 20 is as 
sumed to have a storage capacity three times that of the 
display capacity of the cathode-ray tube screen or a 
memory capacity of 72 rows of characters. The mem 
ory 20 includes address inputs 50 and 52 and parallel 
output lines 54 which feed the coded character signals 
to the input of a font decoder 56. The font decoder 56 
serves to decode the information which has been stored 
in the memory 20 to‘a video format and includes an ad 
dress 58 as well as output ports 60. The address input 
58 of the font decoder 56 is connected by the lines 44 
to the four parallel address levels provided by the scan 
line counter 42. The memory 20 presents a selected en 
coded character to the input of the font decoder 56, 
and the address lines 44, which present a binary level 
related to the scan line, select the appropriate decoding 
scan level for that character. For example, if an en 
coded letter E is presented to the font decoder 56 and 
the address input designates scan line 6, the output will 
provide dots at character columns 2 through 5 inclu 
sive. The output of the font decoder is connected to the 
input of a parallel-to serial shift register 62 which 
serves to convert the parallel to input from the font de 
coder 56 into a serial output for control of the beam in 
tensity of the cathode-ray display tube 16. The output 
from the register is stepped by pulses from the dot gen 
erator via line 63. Each output level of the font decoder 
56 relates to one of the nine character columns. 
Serving to address the memory 20 is a memory ad 

dress character counter 64 and a memory address row 
counter 66. The output of the character counter 64 and 
the output of the row counter 66 are connected to the 
input address lines 52 and 50, respectively, of the mem 
ory. Thus, the row counter 66 addresses the memory 
with respect to the selected row of characters and the 
character counter 64 serves to select the particular 
character in that row. The display address character 
counter 64 is stepped by a clock pulse via line 68 from 
the output of the character width counter 30 thereby 
causing the counter 64 to step once for each character 
width. Upon the lapse of a time interval equivalent to 
the scan time period of 100 characters, an output pulse 
is generated by the memory address character counter 
64 which is applied to one input of a reset OR-gate 70 
via line 72 and to a divide by fourteen divider 74. After 
fourteen scan lines which is equivalent to the scanning 
of a complete character row, the divide by fourteen di 
vider 74 feeds a pulse to the clock input of the row 
counter 66. In response to this pulse, the row counter 
66 is stepped one position, thereby addressing the 
memory 20 to next adjacent character row. After a 
complete raster has been scanned, the vertical retrace 
pulse from the output of the text row counter 46 is fed 
via line 76 to the load input of the row counter and to 
the remaining input of the OR-gate 70. Thus, the char 
acter counter 64 is reset for each raster of characters 
as well as at the end of each character row. Addition 
ally, upon the application of a vertical retrace pulse to 
the load input of the row counter 66, the counter is 
loaded by the address output of a scroll address counter 
78. 
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The scroll counter 78 provides the address of the ?rst 
row in the display. For example, if the ?rst 24 rows of 
the memory are to be displayed, the scroll counter will 
provide the address of the ?rst row. If the second seg 
ment of the memory is to be displayed, the scroll 
counter 78 will provide the address of the twenty~?fth 
row, and correspondingly, if the last segment is to be 
displayed, the scroll counter 78 will provide the address 
of the forty-ninth row. Further, the display may overlap 
any two memory segments. In such an instance, the 
scroll counter 78 will address an intermediate line, lt 
will be appreciated that regardless of the number of the 
?rst row displayed, the raster will always include the 
?rst row of a memory segment. Serving to increment 
the scroll counter 78 are two inputs 80 and 82 respec 
tively designated up and down. Additionally, a reset 
input 84 is provided to reset the scroll counter 78 to the 
?rst row of the memory. The up, down, and reset inputs 
are controlled by external circuitry which does not 
form a part of this invention. 

in operation, the scroll counter 78 is set to the ?rst 
line to be displayed and in response to a vertical re 
tracepulse via the line 76, the scroll address is loaded 
into the row counter 66. Thus, the memory 20 is ad 
dressed for the ?rst row to be displayed and the ?rst 
character of the row. This character is read-out from 
the memory 20 and fed to the font decoder 56. As pre 
viously mentioned, each row of characters is composed 
of fourteen scan lines, each of which de?nes a unique 
dot pattern. Assuming that the ?rst character to be dis 
played is the letter E as illustrated in FIG. 1, the output 
of the front decoder 56 will provide a dot at columns 
2 through 8, corresponding to he ?rst scan line of the 
row. This output is fed to the shift register 62 where 
from it is clocked serially into the intensity control ele 
ment of the cathode-ray tube 16. After the completion 
of the scan of the ?rst character, an output from the 
character width counter 30 steps the character counter 
64 one position to the second character in the row and 
the memory 20 reads-out the second character of the 
line. The font decoder 56 provides an output related to 
the dot pattern of the ?rst scan line of the second char 
acter and the process continues until the ?rst scan line 
of the ?rst row of characters has been completed. The 
character counter 64 resets and commences scanning 
of the second scan line of the character row. Thus, each 
of the characters are decoded on a line by line basis 
until all fourteen scan lines comprising a single charac 
ter row have been completed at which time the output 
of the divide by fourteen divider 74 supplies a pulse to 
the row counter 66 causing it to address the memory 20 
at the second row. in this manner, the entire raster of 
24 rows of characters are scanned and upon recurrence 
of the vertical retrace pulse, the memory address row 
counter 66 is agains loaded. In the event the scroll 
counter 78 has been incremented or decremented, the 
display will start on the newly addressed row. 

lNDlCIA GENERATION 

With further reference to FIG. 2, the illustrated em 
bodiment includes a means for generating indica re 
lated to the memory segment being displayed. A con 
trol means 85 is provided which generates an indicia 
signal and includes an address row decoder 88, receiv 
ing the output of the row counter 66. The row decoder 
88 generates an output signal in response to the occur 
rence of rows one, twenty-?ve, and forty-nine along 
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6 
lines 90, 92, and 94, respectively. As mentioned, these 
character rows designate the start of one of the three 
segments stored within the memory. The row one out 
put of the decoder 88 is fed to one input of a ?rst OR 
gate 96 and the row twenty-?ve address counter is fed 
into one input of a second OR-gate 98. The row forty 
nine output is fed into the remaining inputs of each of 
the two OR-gates 96, and 98. Thus, each of the OR 
gates supplies an output signal in response to a memory 
address corresponding to a forty-ninth memory row. 
The second OR-gates 98 provides an output signal in 
response to row twenty-?ve and the ?rst OR-gate 96 
provides an output signal upon the decoding of the ?rst 
row address. The output from the OR-gate 98 is fed to 
one input, of a ?rst AND-gate 102 and a second AND 
gate 104. The output of the OR-gate 96 is fed to one 
input of a third AND-gate 106. Each of the AND-gates 
include three inputs. One input of each of the three 
AND-gates 102, 104, and 106 is connected to the out 
put of the ninety-nine count AND-gate 40 of the timing 
unit via line 108. 
The decoding means 85 additionally includes a scan 

line decoder 110, the address inputs of which are con 
nected to the binary outputs of the scan line counter 42 
via lines 44. The decoder 110 provides three outputs 
112, 114, and 116 corresponding to the respective de 
coding of scan line two, scan line six, and scan line ten 
of each character row. The scan line two output 112 is 
connected to the remaining input of the AND-gate 102, 
the scan line six output is connected to the remaining 
input of the AND-gate 106, and the scan line ten out 
put is connected to the remaining input of the AND 
gate 104. Thus, upon the simultaneous occurrence of 
character row one, scan line six, and the ninety-nine 
count signals, the AND-gate 106 will provide an output 
pulse to one input of an OR-gate 118. Upon the simul 
taneous occurrence of scan lines two or ten with count 
ninety-nine and character row twenty-?ve, the AND 
gates 102 and 104 provide output pulses which are re 
spectively coupled to the two remaining inputs of the 
OR-gate 118. In response to scan lines two or six or ten 
with character row forty-nine, and scan count ninety 
nine, all three of the AND-gates 102, 104, and 106 will 
sequentially provide output pulses to the inputs of OR 
gate 118. Thus, it will be appreciated that in response 
to a display of character row one which corresponds to 
the ?rst segment of the memory, the AND-gate 106 will 
provide an output only during a small portion of the 
scan of line six. When character line twenty~?ve is ad 
dressed, which is the ?rst row of the second segment of 
the memory, the AND-gate 102 will provide an output 
corresponding to the occurrence of scan line two and 
the AND-gate 104 will provide an output correspond 
ing to he occurrence of scan line ten. In response to the 
address of character row forty-nine from the memory, 
all three of the dot AND-gates 102, 104, and 106 will 
sequentially provide an output corresponding to the oc 
currence of scan lines two, six, and ten coinciding with 
the output pulse from the count ninetynine AND-gate 
40. The output of the OR-gate 118 is connected to the 
anodes of two steering diodes 120 and 122 the cath 
odes of which are connected to inputs 124 and 126 of 
the parallel to serial shift register corresponding to 
character columns six and seven. 
For purposes of discussion, let it be assumed that the 

?rst twenty-four lines of memory are being displayed 
on the face of the cathode-ray tube 16 and the memory 
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is addressed for the ?rst character row. This address is 
decoded by the row decoder 88 providing an output to 
the OR-gate 96 producing a positive going signal at the 
input of the AND-gate 106. In response to the decoding 
of the sixth scan line by the scan line decoder 110, a 
signal will occur at the second input to the AND~gate 

5 

166. During the retrace of the cathode-ray beam at a 7 
point just prior to the commencement of the scanning 
of the ?rst character, a ninety-nine count pulse occurs 
at the remaining input to the AND-gate 1106 creating an 
output signal. As previously mentioned, this signal oc 
curs during a non-linear portion of the scan at a screen 
position not generally used for display purposes and is 
coupled through the OR-gate 118 and the steering di 
odes 120 and 122 to the inputs 124 and 126 of the par 
allel to serial shift register 62. Thus dots are generated 
at scan line six, columns six and seven. Since'this por 
tion of the scan is non-linear, the two generated are 
compressed producing a single elongated dot as illus 
trated at Id in FIG. I. 
When the scroll counter 78 has loaded the row 

counter 66 for the second segment of display com 
mencing at row twenty-?ve of the memory 20 an out 
put pulse appears at the output of the OR~gate 98. 
Upon coincidence with the output from the decoder 
110 corresponding the scan lines two or ten and the 
output of the ninety-nine AND-gate 40, an indicia sig 
nal is supplied to the sixth and seventh column inputs 
I24 and 126 of the shift register 62. A second segment 
indicia 12 is produced in the form of two elongated 
dots in the left margin of the display at scan lines two 
and ten as illustrated in FIG. 1. In a similar manner, 
during the display of the last segment of the storage 
memory 20, line forth-nine will be decoded along with 
scan lines two, six, and ten to produce the third seg 
ment indicia 14 consisting of three dots at the left of the 
display area. Thus, it will be appreciated that the dis 
play of lines one, twenty-five, and forty-nine will each 
produce a unique dot display at the left margin of the 
display area adjacent the ?rst character row of the 
memory segment. In this manner, the user is provided 
with visual indicia representing the particular segment 
of the storage memory being displayed. The location on 
the screen of these segment indicia is particularly con 
venient as they are readily recognizable by the operator 
since they are located in the left margin of the display 
adjacent the text. It will be appreciated that the genera 
tion of these segment indicators does not utilize any 
storage memory capacity, thereby allowing the entire 
memory to be devoted to the storage of information. 
Further, the segment indicators are not displayed upon 
a portion of the display area which is generally used for 
the display of character information, but rather, during 
that portion of the scan line which is non-linear. Thus, 
the indicators ‘do not reduce the available display ca 
pacity of ‘the apparatus. 

OPERATION 

Brie?y, in response to the operator’s command, the 
scroll counter 78 is set with the address of the ?rst line 
to be displayed. Upon command of the vertical retrace 
signal 76, the scroll address is loaded into the memory 

20 

25 

30 

35 

40 

45 

55 

row counter 66 and the character counter 64 is reset. 6 
The memory is addressed to the ?rst character which 
is decoded by the font decoder 56 and used to vary the 
intensity of the beam of the cathoderay tube 16. The. 

8 . 

row address to the memory and the scan line of the 
character row are decoded. Upon coincidence of the 
?rst character row and a selected scan line, a signal is 
generated which is pulsed to the control circuitry in re 
sponse to the ninety-ninth pulse output from the scan 
character counter 32. The occurrence of the ninety 
ninth pulse is such that the indicia signal occurs when 
the scan line is located to the left of the normal text 
area on the tube screen, creating a unique dot pattern 
corresponding to the memory segment being displayed. 

Although the invention has been particularly shown 
and described with reference to a preferred embodi 
ment thereof, it will be understood that various changes 
in form and detail may be made without departing from 
the spirit and scope of the invention. 
What is claimed is: 
1. In a display apparatus including character display 

means and a storage memory supplying information to 
the display means for visual presentation thereon, the 
memory having a storage capacity exceeding the dis 
play capacity of the display means, the improvement 
comprising: 
address means for selecting a segment of the total ca 

pacity of the storage memory for display, control 
means responsive to said address means for gener 
ating an indicia signal related to that segment of the 
code storage being displayed, and means actuated 
by said indicia signal for producing visual segment 
indicia on the display means corresponding to the 
segment of the memory storage being displayed. 

2. The apparatus of claim 1 wherein said control 
means includes decoding means responsive to said 
memory address means so as to generate said indicia 
signal upon the occurrence of a preselected address. 

3. In the display apparatus of claim 2, wherein the 
display means includes a cathode-ray tube, the infor 
mation from the memory is fed to a font decoder serv 
ing to decode the output of the memory storage into a 
display format, and scan line address means are pro 
vided for controlling the font decoder, the improve 
ment further comprising: 

said control means for generating the indicia signal 
receiving the output of the scan address and serv 
ing to generate said indicia signal to control the 
cathode-ray tube display at a time determined by 
said scan line address means. 

4. The apparatus of claim 3 wherein said scan address 
means includes a scan signal generator controlling the 
horizontal scan circuitry of the cathode-ray tube, said 
scan signal generator supplying a scan position signal to 
said control means indicating a scan line position lo 
cated adjacent the normal display area of the cathode 
ray tube; said control means generating said indicia sig 
nal in response to said scan position signal so as to 
place said signal segment indicia upon the cathode-ray 
tube screen at a preselected location not used for the 
normal display of information. 

5. The apparatus of claim 4 wherein: 
the character format displayed upon the cathode-ray 
tube screen is in the form of a dot matrix, each 
character being composed of a plurality of horizon 
tal scan lines producing a predetermined number 
of dots to form the desired character; 

said indicia producing means including means for se 
lectively generating at least one dot upon the cath 
ode~ray tube in response to said indicia signal 
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thereby providing an indication of the storage seg 
ment being displayed. ' 

6. The apparatus of claim 5 wherein said control 
means includes gating means controlled by said mem 
ory address decoding means and said font decoder for . 
generating “N” number of dots wherein N corresponds 
to the relative position of the memory segment being 
displayed with respect to the memory capacity. 

7. The apparatus of claim 5 wherein said control 
means is responsive to said scan position signal prior to 
the start of the generation of a scan line so as to place 
said indicia adjacent the normal text display area of the 
cathode-ray tube. 

8. The apparatus of claim 2, wherein the display 
means includes a cathode-ray tube, ascan signal gener 
ator for controlling the horizontal retrace circuitry of 
the cathode-ray tube, said scan signal generator supply 
ing a signal to said control means indicating a scan line 
position located adjacent the normal display area of the 
cathode-ray tube so as to place said segment indicia 
upon the cathode-ray tube display surface at a location 
not used for the normal display of information. 

9. The apparatus of claim 8 wherein said control 
means is responsive to said scan signal generator adja 
cent the start of the normal display area of the cathode 
ray tube. 

10. The apparatus of claim 2 wherein said memory 
address means includes a row address for addressing 
the memory to a selected row; 

said decoding means is responsive to said row address 
so as to generate said indicia signal upon the occur 
rence of a preselected row thereby providing an in 
dicia on the display means corresponding to a se 
lected row of the memory segment being displayed. 

11. The apparatus f claim 10 wherein said row ad 
dress is in the form of a presetable counter and a scroll 
counter for selectively presetting said row address in 
response to a control signal. 

12. In the display apparatus of claim 11, wherein the 
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display means includes a cathode-ray tube and the in 
formation from the memory is fed to a font decoder 
serving to decode the output of the memory storage 
into a display format and scan address means control 
ling the font decoder, the improvement further com 
prising: 

said control means receiving the output of the scan 
address and serving to generate said indicia signal 
to control the cathode-ray tube display at a time 
determined by said scan line address means. 

13. The apparatus of claim 12 wherein said scan ad 
dress means includes a scan signal generator control 
ling the horizontal scan circuitry of the cathode-ray 
tube, said scan signal generator supplying a scan posi 
tion signal to said control means indicating a predeter 
mined scan line position located adjacent the normal 
display area of the cathode-ray tube; said control 
means generating said indica signal in response to said 
scan position signal so as to place said visual segment 
indicia upon the cathode-ray tube screen at a prese 
lected location not used for the normal display of infor 
mation. 

14. The apparatus of claim 13 wherein: 
the character format displayed upon the cathode-ray 
tube screen is in the form of a dot matrix, each 
character being composed‘of a plurality of horizon 
tal scan lines producing a predetermined number 
of dots to form the desired character; 

said indicia producing means includes means for se 
lectively generating at least one dot upon the oath 
ode-ray tube in response to said indicia signal 
thereby providing an indication of the storage seg 
ment being displayed. 

15. The apparatus of claim 14 wherein said dot gen 
erating means is responsive to said scan positions signal 
prior to the start of the generation of a scan line so as 
to place said indicia adjacent the normal text display 
area of the cathode-ray tube. 
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