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[57] vABSTRACT 
A system for providing a video character display con 
taining at least two different types of video display for 
mats which are comprised of independently self 
generated digital-to-video scan signals. These scan sig 
nals are combined to provide a composite video signal 
which, when supplied to a television display device 
which utilizes a raster scan-line pattern, provides the 
various video display formats in different scan-line 
areas of the display screen. Each of the display for 
mats is individually controllable. The various types of 
display formats which are provided include a ticker 
display, a text and/or graph display, and a crawl dis 
play. Means are provided for controlling the move 
ment of the character display across the screen so as 
to vary the rate of movement of the character display 
across the screen in accordance with the rate of infor 
matron input to the system. In this manner, a smooth ‘ 
video display format is provided at all input rates. 
Each display format comprises a plurality of character 
spaces and the system determines the character to be 
displayed in the given space on a space-by-space basis. 

21 Claims, 13 Drawing Figures 
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SYSTEM FOR PROVIDING A VIDEO DISPLAY 
HAVING DIFFERING VIDEO DISPLAY FORMATS 

BACKGROUND OF INVENTION 

1. Field of the Invention ' 

The present invention relates to systems capable of 
providing a video display containing at least two differ~ 
ent types of video display formats. 

Description of the Prior Art 

There are several prior art video display systems. 
Prior art systems, however, are normally of the type 
which utilize a television camera in order to provide the 
information to be displayed on the screen. In such a 
system, at least ‘one television camera is provided for 
each display area on the screen to which different in 
formation is to be supplied. Furthermore, in such sys 
tems, the television cameras are slaved to each other 
and the various display areas on the screen are, there 
fore, not independently controllable with respect to 
each other. These systems are not capable of displaying 
different types of display formats on the video display 
screen so that if it is desired to display two types of in 
formation whicheach lend themselves to a different 

' type of display format, such as a display of a news re 
port for a predetermined interval of time, and a display 
of stock ticker information in a continuously moving 
format, these prior art systems cannot accomplish this. 
In an attempt to overcome this problem, prior art sys~ 
tems have utilized a separate television camera for 
scanning a moving tape containing the stock ticker in-v 
formation. However, such a system is inefficient and 
costly as it requires an additional television camera to 
scan the tape rather than directly utilizing the signals 
which cause the tape to be printed. 

Prior art video display systems are also available of 
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the type in which a'selected one of a plurality of digi- I 
tallyistored messages may be displayed either as a mes 
sage page or in a moving format across the video dis 
play screen. In such prior art systems, a combination of 
a given sequence of dot signals and a given sequence of 
line signals is utilized to de?ne a character space area. 
Such systems are disclosed in [1.8. Pat. Nos. 3,426,344; 
3,422,420 and 3,345,458. These prior art systems, 
however, are not capable 'of providing different types 
of display formats on the commonvideo display screen; 
rather, only one type of display format is displayed. 
Thus, as was previously mentioned, when it is desired 
to display two different types of display formats these 
systems cannot be utilized. In addition, such prior art 
systems which utilize a moving character display across 
the video display screen are not able to compensate for 
variations in the input rate of data to the system when 
such variations occur. Thus, if the device feeding infor 
mation data to the system is such as a keyboard, as the 
rate of input of information by the keyboard operator 
varies, the moving character display on the screen will 
appear discontinuous or jerky-so that a smooth display 
will not be provided as the data input rate varies. 'Thus, 
the display provided is undesirable as it is annoying to 
the viewer. Furthermore, such prior art video display 
systems capable of converting stored digital signals into 
a video display do not have sufficient ?exibility in 
order to display alphanumeric information and frac 
tions as well as graphic information,simultaneously on 
the video display screen, such as for providing a video 
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display of a graph having notations thereon. Thus, al 
though television display systems capable of converting 
binary input signals into video signals for displaying the 
data in readable form‘ on a conventional television pic 
ture tube have been available, they have not been uti 
lized to maximum ef?ciency in areas where it is desired 
to display different types of information simulta 
neously, such as when it is desired to provide an up to 
data business forecast. ' 

These disadvantages of the prior art are overcome by 
the present invention. - 

SUMMARY OF THE INVENTION 

A system for providing a video character display con 
taining at least two different types of video display for 
mats is provided. These video display formats are inde 
pendently self-generated digital-to-video scan signals 
which are provided in different areas of the television 
display screen. The display format displayed in each of 
the display areas is individually controllable. Conven 
tional scanning techniques are utilized for display of 
the digital-information in readable form on a conven 
tional television picture tube. Preferably, at least one of 
the display formats provides a movable character dis— 
play across the video display screen. Means are pro 
vided for controlling the motion of this character dis 
play across the screen by varying the rate of movement 
of the character display across the screen-in accor 
dance with the rate of information input to the system. 
In this manner, compensation for variations injinput 
rate is provided so that a smooth moving display format 
is provided for all input rates._ The'system is capable of 
providing a character display composed of alphanu 
meric characters, fraction characters, and graph char 
acters, so that a composite display of ‘a graph having 
notational information thereon may be provided. Each 
display row is divided into a number of character 
spaces, a character space being de?ned by a predeter 
mined sequence of lines- and a predetermined sequence 
of dots. ’ ' g I ' 

The system determines the information to be dis 
playedv in each ‘character space on a space_by~space 
basis so that one space may contain an alphanumeric 
character, another space in the row may contain a frac 
tion character, and another space in the row may con-» 
tain a graph character so that the composite graph ‘dis 
play may be provided. In addition, the system is capa 
ble of providing a ticker type of display, which is nor 
mally a moving display format, a text type of display 
comprising a plurality of rows wherein the rows are 
painted on a row—by-row basis to form a message page 
which is held for a predetermined time, as'well as a 
crawl type of display which is a moving display. In this 
manner different types of video display formats may be 
simultaneously displayed on the video display screen. 
If desired, any one or more of the plurality of display 
formats may be independently removed from the com 
posite video display without altering the display of any 
of the other portions. 
' The system is also capable of controlling the display 
of one ‘or more television display devices and may be 
utilized in conjunction with a remote computer which 
could be utilized to distribute different information 
through a plurality of television monitors on a timev _ 
shared basis. In such instance, a particular channel is 
assigned to each television monitor and when the chan 
nel address associated therewith is transmitted from the V 
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computer and decoded by'the system, the particular 
channel will be accessed. In such instance, if desired, 
the text message page which has been painted on a 
given television monitor can be held until the channel 
associated with this monitor is addressed again by the 
remote computer. 

BRIEF DESCRIPTION OF DRAWING 

FIG. 1 is a functional block diagram of the preferred 
embodiment of the system of the present invention; 
FIG. 2 is a block diagram, partially in schematic of 

the ticker input buffer portion of the system of FIG. 1; 

FIG. 3 is a block diagram partially in schematic of the 
ticker character generation portion of the system of 
FIG. 1; 
FIG. 4 is a block diagram, partially in schematic of 

the text input buffer portion of the system of FIG. 1; 

FIG. 5 is a block diagram, partially in schematic of 
the text memory portion of the system of FIG. 1; 
FIG. 6 is a block diagram, partially in schematic of 

‘the text display portion of the system of FIG. 1; 
FIG. 7 is a block diagram, partially in schematic of - 

the timing signals generation portions of the system of 
FIG. 1 which is omitted from FIG. 1 for purposes of 
clarity; and 
FIGS. 8A through 8F are graphical illustrations ex 

emplary of the various types of character displays 
which may be achieved with the system of FIG. 1. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

Referring now to the drawings in detail, and espe 
cially to FIG. 1 thereof which is a functional block dia 
gram of the preferred embodiment of the system, gen 
erally referred to by the reference numeral 10, of the 
present invention. For purposes of clarity, the portion 
of the system which generates the timing signals uti 
lized for controlling‘ operation throughout the system, 
as will described in greater detail hereinafter, has been 
omitted from FIG.‘ 1, although the appropriate timing 
signals are shown throughout the figures. The timing 
signal generation network will bedescribed in greater 
detail with reference to FIG. 7 hereinafter. The system ' 
10 of the present invention preferably includes a text‘ 
input buffer portion 12, a text memory portion 14, a 
display portion 16, a ticker number 1 input buffer 
portion 18, a ticker character generation portion 20, 
a ticker number 2 input buffer portion 22, a scroll 
input buffer portion 24, a scroll character generation 
portion 26 and 21 stocks 15 min. delay message 
generation portion 28. For purposes of illustration, 
and not by way of limitation, the system 10 of the pres 
ent invention will be described with respect to provi 
sion of a composite plural display having a text and/or 
graph portion, two ticker portions, a delay message 
portion and a scroll portion. Any other desirable com 
bination of plural display may be accomplished without 
departing from the spirit and scope of the present in 
vention as will become apparent to one of ordinary skill 
in the art from the following description. 
The text input buffer portion 12, which is preferably 

capable of receiving either a text line input 30 and/or 
an auxiliary line input 32, such as from an external digi 
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4 
tal system, includes an input gating circuit comprising 
AND gate 34 associated with the text line input 30 and 
AND gate 36 associated with the auxiliary line input 
32, both of which are fed to an OR gate 38. The output 
of the OR gate 38 is connected in parallel to a conven 
tional resynchronizer 40 and an input register 42. As 
will be described in greater detail hereinafter, the 
resynchronizer 40 is connected to the clock terminal of 
the input register 42. The input register 42 is connected 
to a character detector 44 which, as will be described 
in greater detail hereinafter, detects the presence of the 
start bit of the input signal. The output of the input reg 
ister 42 is also connected to a storage register 46 which 
is in turn connected in parallel to a function decoder 
network 48, to be described in greater detail hereinaf 
ter, which provides control functions for the system 10 
of the present invention, and to an address decoder net 
work 50 for detecting the appropriate channel to be ad 
dressed with the input information. The character de 
tector 44 is also connected in parallel to the transfer 
terminal of the storage register 46 for controlling the 
transfer of data from the input register 42 to-the storage 
register 46, as will be described in greater detail herein 
after, and to the text memory portion 14. 
The output of the storage register 46 is connected in 

parallel to memory networks 52 and 54, one such mem 
ory network being provided for each channel,- only two 
channels A and B being shown for purposes of illustra 
tion. Each of the memories 52 and 54 is preferably a 
seven by 256 bit memory; that is, seven stages, one per 
bit, each having a capacity of 256 bits. The address-de 
coder 50 is connected in parallel to the load terminal 
of memories 52 and 54. The output of memories 52 and 
54 are connected in parallel to the recirculation regis_ 
ter network 56 which, as will be described in greater 
detail hereinafter, enables the scanning of one charac 
ter row of data, which is preferably 16 horizontal lines. 

The output of the recirculation registers 56 of the 
text memory portion 14 is connected to a conventional 
character generator 58 contained in the display portion 
16. The output of the character generator 58 is con 
nected to a conventional output register 60 whose out 
put is in turn connected to an output gating network 
which preferably includes a pair of AND gates 62 and 
64 connected in parallel, one AND gate being provided 
for each channel, AND gates 62 and 64 being con 
nected to an enable text signal generator 66. The out 
put of AND gate 62 is connected to a three input OR 
gate 68. The other two inputs to OR gate 68 are pro 
vided from a pair of AND gates 70 .and 72, AND gate 
70 being associated with the ticker character genera 
tion portion 20 output and AND gate 72 being asso 
ciated with the scroll character generation portion 26 
output, as will be described in greater detail hereinaf 
ter. The output of OR gate 68 is connected to a conven 
tional video mixer 74 which is also connected to a sync 
signal generator 76 in order to provide a composite 
video signal which may be transmitted to a conven 
tional television display 78 in order to provide a plural 
display of the text, ticker and scroll information, as will 
be described in greater detail hereinafter. Similarly, 
AND gate 64 associated with channel B, has its output 
connected to another three input OR gate 80 whose 
other two inputs are provided by a pair of AND gates 
82 and 84, AND gate 82 being associated with the 
scroll character generation portion 26 vand AND gate 
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84 being associated with the ticker character genera 
tion portion 20. The output of OR gate 80 is similarly 

' connected to another conventional ‘video mixer 86 

which also has a sync signal generator 88 connected 
thereto in order to provide a composite video signal on 
channel B to a separate conventional television display 
device 90, as will be described in greater detail herein 
after. 
Now, generally describing the ticker number 1 input 

buffer portion 18, the functional diagram except for the 
associated timing signals and input information signals, 
being preferably identical with that of the ticker num 
ber 2 input buffer portion 22 and the scroll input buffer 
portion 24, the same reference numerals therefore 
being utilized for functionally identical components 
followed by the letters a and b, respectively, for input 

10 

buffer portions 22 and 24. The ticker number 1 input 7 
buffer portion 18 preferably includes a resynchronizer Y 
92 connected to the tickervrnumber 1 input 94.'The 
input 94 further being connected in parallel to an input 
register 96. The output of the resyn‘chronizer 92 is con 
nected to the clock terminal of the input register 96 in 
the same manner as described with reference to a simi 
lar connection in the text inputbuffer portion 12. The 
output of the input register 96 is connected to a charac 
ter detector 98 which senses the start bit of the input 
signal, and to a storage register 100. The output of the 
character detector is connected to a space detector 102 
which, as will be described in greater vdetail hereinaf 
ter, has its output connected to a motion control net 
work 104 so as to enable movement of the ticker char 
acter display across the video display screen of the dis 
play devices 78 and 90 in a smooth manner. The char 
acter detector circuit 98 via the space detector network 
102 is connected to the transfer terminal of the storage 
register 100 to enable the loading of data, the output 
of the storage register 100 being connected to the 
space detector 102. The output of the motion control 
network 104 is connected in parallel to the ticker num 
ber 1 input buffer memory 106, which is preferably a 
six by 32 bit memory which is'enabled by an enable 
ticker number 1 output signal 108, and to the ticker 

. character generation portion 20. 
The ticker character generation portion 20 includes 

a character generation 110 whose output is connected 
to an output register 112 which output, in turn, is con 
nected to position gating circuitry 114, to be described 
in greater detail hereinafter, the position gating net 
work 114 being responsible for the movement of the 
ticker character display across the screen. The motion 
control 104 is connected to the position gating network 
114 via an OR gate 1 16 which is provided with another 
input from the motion control 1040 of the ticker num 
ber 2 input buffer portion 22. The output of the posi 
tion gating network 1 14 of the ticker character genera 
tion portion 20 is connected to AND gates 70 and 84 
of the display portion 16. The character generator 110 
of the ticker character generation portion 20 is con 
nected in parallel to the output of the memories 106 
and 106a of the ticker number 1 input buffer portion 
18 and the ticker number 2 input buffer portion 22, re 
spectively. Inaddition, the output of the “stocks 15 
min. delay” message generator 28 is also connected in 
parallel with the memory 106 and 106a outputs to the 
character generator 1 10 of the ticker character genera 
tion portion 20. 
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6 
The functional description of the scroll input buffer 

portion 24, as was previously mentioned, is identical 
with that previously described with reference to the 
ticker number 1 input buffer portion 18, except that in 
place of the enable ticker number 1 output signal gen 
erator 108 there is an enable scroll signal generator 
118, the balance of the function diagram being identi 
cal except that in place of the ticker number 1 input 94 
there is a scroll input 120 and, in the ticker number 2 
input buffer portion 22, in place of the ticker number 
1 input 94 there is a ticker number 2 input 121. Simi-' 
larly, the functional portions of the scroll character ' 
generator portion 26 are identical with that previously 
described with reference to the ticker character gener 
ation portion 20, the scroll character generation por 
tion 26 including a character generator 122 whose out 
put is connected to an output register 124 whose out 
put is, in turn, connected to position gating network 
126. The motion control network 1041: of the scroll 
input buffer portion 24 has its output connected also 
to the position gating network 126. In addition, the out 
put of the memory 106b of the scroll input buffer por 
tion 24 is connected to the input of the character gen 
erator 122 of the scroll character generation portion 
126. The output of the position gating network 126 of 
the scroll character generation portion 26 is connected 
in parallel to AND gates 72 and 82 of display portio 
l6. , . 

TICKER NUMBER 1 INPUT BUFFER PORTION, 

Referring now to FIG. 2 and describing the ticker 
number 1 input buffer portion 18 in greater detail. As 
was previously mentioned, the ticker number 2 input 
buffer portion 22 and the scroll input buffer portion 24 
are preferably identical in structureand operation, the 
only differences being in the nature of the input signal 
processed through the corresponding input buffer por 
tion and the associated timing signals necessary to pro 
cess this input signal. However, as will be explained in 
greater detail hereinafter, the ticker character genera 
tion portion 20 and the scroll character generation por 
tion 26 provide different types of output signals 
through the display portion 16, the ticker signal, 
whether it be from the ticker number 1 input buffer 

_ ' portion 18 or the ticker number 2 input buffer portion 
22 ultimately providing a display of associated ticker 
information which is preferably sixteen lines high, the 
first eight lines being for display of the letter relating to 
the stock symbol, the bottom eight lines being for the 
display of alphanumeric characters associated with the 
symbol, and the bottom ten of these lines being for dis 
play of fraction characters associated with this symbol. 
The scroll character generation portion 26 ultimately 
provides a scroll display which is preferably only eight 
lines high. However, for purposes of explanation, since 
the circuitry associated with the input buffer portions 
18, 22 and 24 are essentially the same, by way of exam 
ple, only the associated circuitry of the ticker number 
1 input buffer portion 18 will be described in greater 
detail hereinafter; ‘ 

The ticker number input buffer portion 18, as will be 
explained in greater detail hereinafter, receives ‘the 
ticker number 1 input 94 from any conventional source 
of such information, such as a remote computer, tele 
type, or keyboard, the ticker number 1 input preferably 
being a conventional ticker code which is a nine unit 
code comprising a start bit, six information bits and two 
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stop marks, this code being similar to a teletype code. 
This ticker number 1 input 94 is normally at EIA com— 
patible voltage levels and is, therefore, preferably fed 
through a conventional level changer 130 which 
changes the EIA compatible voltage level input to TTL 
compatible levels in a conventional manner. The out 
put of this level changer 130 is connected in parallel to 
resynchronizer 92 and to the data input of input regis 
ter 96 which is preferably an eight bit input register. As 
was’previously mentioned, the output of the resynchro 
nizer 92 is connected to the clock terminal of the input 
register 96. The resynchronizer 92 also preferably re 
ceives a clock input via path 132, the clock input pref~ 
erably being sixteen times the frequency of the ticker 
input 94. The resynchronizer 92, which is preferably a 
conventional resynchronizer which functions in a con~ 
ventional manner, resynchronizing on the leading edge 
of each new space pulse to insure center sampling of 
the input pulses'and to minimize spurious noise pulses, 
may be any conventional type, such as one comprising 
a ?ip-flop arrangement connected in a conventional 
fashion to a divide-by-16 counter, which‘counter re 
ceives the clock input 132 such as through an inverter. 

The eight bit input register 96 is preferably con 
nected to the storage register 100 to provide a parallel 
transfer thereto. Preferably, one of the stages of the 
eight bit input register 96 is also connected in parallel 
to the conventional character detector circuit 98 
which, as will be explained in greater detail hereinafter, 
senses the start bit. This character detector 98 may be 
any conventional character detector circuit such as one 
comprising a ?ip-?op network. As will be explained in 
greater detail hereinafter, the character detector 98 re 
ceives timing signals VB3 via path 134 and SDET via 
path 136 from the basic timing chain to be described 
in greater detail with reference to FIG. 7, and from the 
space detector. 102 associated with the input buffer 
portion 18, respectively. The character detector 98 is 
connected to the clear-reset terminal of the input regis 
ter 96 via path 138 so as to provide a reset pulse 
thereto. In addition, the character detector is con 
nected to the load terminal of the storage register 100 
via path 140. The space detector 102 is preferably a 
conventional type of space detector network compris 
ing a'flip-flop 142, and receives timing input signals 
VB2 and C6 from the basic timing chain (FIG. 7). The 
data input terminal of the ?ip-?op 142 is preferably 
connected to the output of an OR gate 144 which has 
one input connected in a feedback path to the output 

‘ of the ?ip-?op 142 and the other input connected to 
the motion control network 104 to be described in 
greater detail hereinafter. 
The output of the storage register 100, which con 

ventional storage register'100 preferably comprises six 
four-bit-recirculation memories, one for each output 
bit, is connected to memory 106 so as to preferably 
supply a parallel transfer of data thereto. Memory 106 
also preferably comprises six thirty-two-bit 
recirculation memories. As will be explained in greater 
detail hereinafter, memory 106 preferably is connected 
to the motion control network 104 so as to receive 
transfer pulses labeled XFER and XFER via paths 146 
and 148. The output of memory 106, is preferably also 

' a parallel transfer of data, each of the six parallel trans 
fer bits being connected as an input to an associated 
two input NAND gate 150, 152, 154, 156, 158 and 
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8 
160. These NAND gates 150 through 160 inclusive 
preferably have the other input thereto connected in 
parallel to a conventional enable ticker number 1 gen 
erator 108 (FIG. 7) to receive an enabling pulse there 
from via path 866 in order to provide a parallel transfer 
of ticker bits TKBI, TKB2, TKB3, TKB4, TKBS and 
TKB6 via paths 162, 164, 166, 168, 170 and 172 re 
spectively, to the ticker character generation portion 
20 which will be described in greater detail hereinafter. 

Now describing the motion control network 104 of 
the ticker number 1 input buffer portion 18, the motion 
control network 104 providing a character increment 
ing function, as will be described in greater detail here 
inafter in the discussion of the operation of the input 
buffer portion 18. As will be described in greater detail 
hereinafter, the motion control network 104 cooper 
ates with the position gating network 114 of the ticker 
character generation portion 20 to control the move 
ment or motion of the resultant ticker display across 
the video display screen. The resultant motion is de 
pendent on the rate of loading the data into the storage 
register 100; that is, whether 1, 2, 3 or 4 bits of data are 
loaded into the storage register 100 for a given asso 
ciated bit, before the associated recirculating memory 
is able to transfer the data from the storage register to 
the memory 106. The ‘motion control network 104 
preferably includes a‘ motion control, register 174, 
which is preferably a conventional four bit register, and 
an output motion control counter 176, which is prefer 
ably a conventional divide-by-IZ counter, and asso 
ciated gating circuitry so as to provide the appropriate 
control signals to the position gating network 114 in 
order to control the motion of the ticker display. The 
C6 timing pulse provided from the basic timing chain 
shown in FIG. 7 is fed via path 178 through an inverter 
180 to one input of a NAND gate 182 whose other 
input is the transfer pulse XFER which is also fed via 
path 148 to the memory 106. The output of the NAND 
gate 182 is connected in parallel to a pair of NAND 
gates 184 and 186 which also have their other inputs 
connected in parallel to a clock input CK provided via 
path 188 from a conventional clock generator as shown 
in FIG. 7. > 

The output of NAND gate 186 is connected to the 
clock terminal of the motion control register 174. The 
data input terminal of the motion control register 174 
is connected to the output of'a two input NOR gate 
190, one input of which is the transfer pulse XFER 
which is also provided via path 146 to the memory 106. 
The output of the motion control register 174 prefera 
bly comprises four parallel bits Q0, Q1, Q2, Q3 and, in 
addition, the complement of Q3 which is O3, provided 
via paths 192, 194,196, 198 and 200, respectively. The 
O3 output bit via path 198 is connected in parallel to 
one input of a two ‘input OR gate 202, the outer input 
of gate 202 being a timing signal LC (load character) 
via path 204. The output of OR gate 202 is provided in 
parallel as one input to OR gate 144 of space detector 
102 via path 206, and as an input to NOR gate 190 via 
path 208. The output of OR gate 202 via path 208 is 
also provided in parallel to the preset input of a ?ip 
flop 210 whose output in the set state is 81 via path 
212. The inputs to the flip-?op 210, as will be described 
in greater detail hereinafter, are provided from the out 
put motion control counter 176. 
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The O0 bit via path 192 from motion'control register 
174 is provided as an input to an AND gate 214 whose 
output is connected to one input of a two input NOR 
gate 216. The O1 output bit of motion control register 
174 via path 194 is provided as an input to another 
AND gate 218 whose output is connected to the other 
input of the NOR gate 216. The output of NOR gate 
260 is connected to the data input terminal of-a flip 
flop 220 which provides an output S4 via path 222 in 
the 6 state. The output in the 6 state is also provided 
via a feedback path 224 as an input to AND gate 218. 
The O state output of ?ip-flop 220 is connected via 
path 226 to the clock input of a ?ip-?op 228. 
The input to the data terminal of the ?ip-?op 228 is 

connected to the output of a two input NOR gate 230, 
one input to NOR gate 230 being connected to the out 
put of an AND gate 232, the other input to the NOR 
gate 230 being connected to the output of AND gate 
234. The O1 output bit of motion control register 174 
bia path 194 is provided as an input to AND gate 232 
and the Q2 output bit of motion control‘register 174 via 
path 196 is provided as an input to AND ‘gate 234. The 
O state output of flip-?op 228 is a pulse S3 via path 
236. The 6 state output is'also connected via a feed 
back path 238 to an input to AND gate 234. The Q 
state output of ?ip-?op 228 is connected via a path 240 
to the .clock terminal input of another ?ip-?op 242 
whose 6 state output is a pulse'S2 via path 244. The 
data input terminal of ?ip-flop 242 is connected to the 
output of atwo input OR gate 246. One input to OR 
gate 246 is the Q2 output bit from the motion control 
register 174 via path 196, while the other input to OR 
gate 246 is connected to the output‘of a two input NOR 
gate 248. One input to NOR gate 248'is the 0-3 output 
bit of motion control register 174 provided via path 
200 while the other input to NOR gate 248 is con 
nected to the 0 state output of ?ip-?op 242 via path 
250. The signal 6 provided from the basic timing 
chain of FIG. 7, to be described in greater detail herein 
after, is connected in parallel as an input to ?ip-?ops 
220, 228 and 242 via path 178. 
Now describing the gating circuitry associated with 

the output motion control counter 176. Another timing 
signal G2 provided from the basic timing chain'shown 
in'FIG. 7 via path v254 is connectedthrough an inverter 
256 to one input of a two input NOR gate 258. The 
other input to NOR gate 258 is the 81 output of ?ip 
flop 210 via path 212. The output of NOR gate 258 is 
connected through one input of a two input AND gate ' 
260 whose output is connected to one input of a four 
input NOR gate 262. The other input to AND gate 260 
is connected to the C1 timing signal output via path 
264 of the basic timing chain shown in FIG. 7. This sig 
nal is connected in parallel to one input of another 
AND gate 266, the output of AND gate 266 being con 
nected to a different input to NOR gate 262. The other 
input to AND gate 266 is connected to the S3 output 
of ?ip-?op 228 via path 236. A third input to NOR gate 
262 is connected to the output of another two input 
AND gate 268 whose inputs are a timing signal C_2 pro 
vided from the basic timing chain shown in FIG. 7 via 
path 270, and the S2 output of ?ip-?op 242 piovided 
via path 244. The fourth input of NOR'gate 262 is con 
nected to the output of another AND gate 272 whose 
input is connected to the S4 output of ?ip-?op 220 via 
path 222. The output of NOR vgate 262 is connected to 
one input of a two input NOR gate 274 whose other 
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10 
input is a timing signal delay clock (1T1?) supplied 
from the output of a conventional timing generator 852 
shown in FIG. 7 via path 276. The output of NORtgate 
274 is connected to an input to-the output motion con 
trol counterv176. 
The outputs of the output motion control counter 

176 are parallel signals D1, D2, D3 and D4 provided 
via paths 278, 280, 282 and 284, respectively. As will 
be explained in greater detail hereinafter, the D1 out 
put via path 278 represents the output of the most rapid 
moving stage of counter 176 and the D4 output of 
counter 176 via path 284 represents the slowest moving 
stage of the counter 176. The D1 output via path 278 
is connected in parallel to one input of an NAND gate 
286 and to associated circuitry, such as flip-?op 210, 
via path 288. The D2 output via path 280 is connected 
as one input to another NAND gate 290. The D3 out 
put via path 282 is connected in parallel to one input 
to another NAND gate 292 and to one input of another 
NAND gate 294 via path 296. The D4 output via path 
284 is connected in parallel to one'input of a two input 
NAND gate 298 and to‘ the other input of NAND gate 
294 via path 300. The other inputs of NAND gates 286, 
290, 292 and 298 are connected in‘parallel to the out 
put of an NOR gate 302 whose inputs, for purposes of 
ticker display, are timing signal W amd‘R2l which are 
provided from the basic timing chain of FIG. 7 via 
paths 304 and'306 to, provide an enable signal to gates 
286, 290, 292 and 298. The’outputs of gates 286, 290, 
292 and 298 are the complemeents I71, 52, D3 and D4 
of the respective inputs ‘D1, D2, D3 and D4 provided 7 
via paths 291, 293, 295' and 297, respectively. _'When 
the network shown in FIG. 2 is utilized as a scroll input 
buffer, terminals 304 and 306 are grounded as shown 
by the dotted lines. 1 ' _ ' 

The D4 output via path 284 is also connected 
through an inverter 308 to a ?ip-?op 310. The Q state 
output terminal of ?ip-flop 310 is connected to the data 
input terminal of another ?ip-?op 312'which receives 
the timing signal C6 from the basic timing chain of FIG. 
7 as another input thereto. The 6 state output terminal, 
of ?ip-?op 312 is connected in parallel to the data ter 
minal and clock terminal of flip-?op 310 to provide the 
transfer output pulse XFER viapath 148. The 0 state 
output terminal of ?ip-?op 312 provides thetransfer 
pulse XFER via path 146. The timing signal 63-1 pro 
vided from the basic timing chain of FIG. 7 via path 
264 is connected in parallel through an inverter 314 to 
provide timing output signal C11 via path 316, and to 
the clear input terminal of ?ip-?op 312. 
The motion control circuitry 104 is also connected to 

the storage register 100 to provide a transfer pulse 
thereto. The transfer pulse XFER provided via path 
146 is connected to onevinput of a two input OR gate 
320 whose output is connected via path 322 to the 
transfer input of storage register 100. The other input 
to OR gate 320 is the enable load data (ELD) output 
signal from character detector 98 via path 140. This 
signal via path 140 is fed through an inverter 324 to the 
input of OR gate 320 and also provides the signal LC 
(load character) via path 204 to OR gate 202. The 
ELD signal via path 140 is also connected in parallel to 
one input of a two input NOR gate 326 whose output 
via path 328 is also connected to the transfer input of‘ 
the storage register 100. The other input to NOR gate 

> 326 is connected to the output of another two input 
NOR gate 330. One input to NOR gate 330 is con 



3,801,961 
11 

nected to timing signal TKE (ticker enable) via path 
332, which signal is preferably grounded when this 
input buffer network is utilized as a ‘scroll input buffer, 
as shown by the dotted lines. The signal TKE (ticker 
enable) via path 332 is also connected in parallel to an 
inverter 334 whose output is the complement thereof 
m via path 336. The other input to NOR gate 330 is 
connected to the output of an NAND gate 338 whose 
two inputs are two of the seven parallel bits provided 
as the output of input register 96, preferably the sixth 
and seventh bits. 

TICKER CHARACTER GENERATION PORTION 

Now referring to FIG. 3 and describing the ticker 
character generation portion 20 in greater detail. As 
was previously mentioned, the circuitry associated with 
the ticker character generation portion 20 is preferably 
identical with that associated with the scroll character 
generation portion 26 with the exception of the type of 
signal input and the various timing signals utilized to 
control the processing of the signal through the charac 
ter generation circuitry. In addition, the character gen 
erator 122 utilized for scroll character generation pref 
erably differs from the character generator 1 10 utilized 
for ticker character generation in that the scroll'char 
acter generator 122 is preferably not programmed to 
provide fraction characters, although, if desired, this 
could also be accomplished. As will be explained in a 
more detailed description of the operation of the sys 
tem ‘of the present invention, and as was. previously 
mentioned, the timing signals associated with the scroll 
character generation portion 26 as compared to those 
associated with the ticker character generation portion 
20 are such as to provide only eight horizontal scan 
lines for a scroll character space as opposed to sixteen 
horizontal scan lines for a ticker character space. 
Since, however, the ticker character generation portion 
20 and the scroll character generation portion 26 are 
preferably identical but for the exceptions mentioned 
above, only the ticker character generation portion will 
be described in greater detail hereinafter. 
The character generator portion 110 of the ticker 

character generation portion 20 is preferably a conven 
tional character generator such as a read only memory 
(ROM) preprogrammed for a desired character gener 
ation function. Preferably, the character generator 110 
is capable of generating both alphanumeric characters 
and fractions in response to the ticker bit outputs of 
memory 106 via paths 162, 164, 166, 168, 170 and 172 
in the horizontal line scan signals. If desired, the con 
ventional character generator could be a single metal 
oxide semiconductor (MOS) read only memory chip 
preprogrammed for these functions, a pair of MOS 
read only memory chips wherein one is prepro 
grammed for alphanumeric characters and the other 
for fraction characters, or a single read only memory' 
(MOS) chip which is preoprogrammed for alphanu 
meric characters in conjunction with supplementary 
TTL logic in order to generate the necessary fractions 
which are outside the range of the preprogrammed 
.MOS chip. The horizontal line scan timing signals 
which are utilized to interrogate the read only memory 
character generator 110 in conjunction with the ticker 
bit input signal via paths 162 through 172 are provided 
from the basic timing chain of FIG. 7 in a manner to be 
described in greater detail hereinafter. Suffice it to say 
at this point that in response to these interrogation sig 
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nals the character generator 110 provides an appropri 
ate output character via a parallel transfer into the con 
ventional output register 112 which is preferably a two 
stage register. ' 
The output register is connected to a master oscilla 

tor associated with the basic timing chain of FIG. 7 via 
path 340 so that the register 112 will shift at the video 
dot frequency provided by the oscillator, as will be de 
scribed in greater detail hereinafter. The output regis 
ter 112 is also provided with a transfer pulse XFERTK 
via path 342 from an OUTPUT REGISTER-OUTPUT 
TRANSFER PORTION 344, which will be described in 
greater detail hereinafter.-Transfer pulse XFERTK per 
mits the parallel loading of the output register 112 from 
the character generator 110. The output of the output 
register 1 12 is transferred in parallel to the position gat 
ing network 114. Oscillator timing pulse OSC via path 
340 is also passed through an inverter 344 to provide 
a timing pulse OSCT which is the complement thereof 
via path 346. One of the parallel output bits from out 
put register 1 12 is connected via path 348 to one input 
of a two input NAND gate 350, the other input to gate 
350 being an enable delay output signal (EDO) pro 
vided via path 352 from a conventional timing genera 
tor 354 shown in FIG. 7, and omitted from this ?gure 
for purposes of clarity. As will be described in greater 
detail hereinafter, the output of gate 350 is a timing sig 
nal delay output (DO) via path 356 which signal en 
ables a black on white display of the message (STOCK 
15 MIN. DELAY) on the video display screen instead 
of the normal white on black display which is prefera-' 
bly provided for the ticker infonnation. 
Another parallel bit output of output register 112 is 

provided via path 358 to one input of a two input AND 
gate 360 whose output is provided as one input to a 
NOR gate 362. The other input to NOR gate 362 is 
connected to the output of another two input AND 
gate 364 which has one input connected to another one 
of the parallel bit outputs of output register 112 via 
path 366. The other input to AND gate 364 is con 
nected in parallel to one input of another two input 
AND gate 368 whose other input is connected to an 
other one of the parallel bit outputs of output register 
112 via path 370. The output of AND gate 368 is con 
nected to one input of a two input NOR gate 372 whose 
other input is connected to the output of another AND 
gate 374. One input of AND gate 374 is connected to 
another parallel bit output of output register 112 via 
path 376 and the other input to gate 374 is connected 
in parallel to one input of AND gate 360. 
Another one of the parallel bit outputs of output reg 

ister 112 is connected to one input of another two input 
NAND gate 378 via path 380, the other input to NAND 
gate 378 being connected in parallel to one input of 
another two input NAND gate 382. The other input to 
NAND gate 382 is connected to another parallel bit 
output of output register 1 12 via path 384. The parallel 
connected inputs of AND gates 364 and 368 are con 
nected in parallel via path 386 to the output of an in 
verter 388 whose input is connected to the D2 output 
associated with the outputmotion control counter 176 
via path 293. The parallel connected inputs of AND 
gates 360 and 374 are connected in parallel via path 
390 to the output ofan inverter 392 whose input is the 
D3 output associated with output motion control 
counter 176 via path 295. The outputs of inverters 388 
and 392 are also connected in parallel to the inputs of 
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a two input NOR gate 394 whose Output is connected 
in parallel to one input of NAND gates 378 and 382 via 
path 396. The output of NOR gate 372 and the output 
of NAND gate 382 are respectively connected to the 
input of a two input OR gate 398 whose output is con 
nected to the input of a two input AND gate 400. The 
other input to AND gate 400 is connected to the m 
output associated with motion control counter 176 via 
path 297, this D_4 output being connected in parallel to 
the input of an inverter 402. 
The output of inverter 402 is connected to one input 

of a two input AND gate 404, the other input to AND 
gate 404 being connected to the output of a two input 
OR gate 406. The two inputs of OR gate 406 are con 
nected to the outputs of NOR gate 362 and NAND gate 
378, respectively. The outputs of AND gates 400 and 
404 are connected to the inputs of a two input NOR 
gate 408 whose output is connected in parallel to the 
data input terminal of a pair of ?ip-?ops 410 and 412, 
respectively. The clock terminal of ?ip-flop 410 is con 
nected to the oscillator timing signal OSC via path 340, 
and the clock terminal of flip-?op 412 is connected to 
the OSCT timing signal output of inverter 344 via path 
346. The 6 state output of flip-?op 410 is connected 
to one input of a two input AND gate 414 and the 6 
state output of flip~flop 412 is connected to one input 
of another two input AND gate 416. 
The D_l output associated with output motion control 

counter 176 via path 291 and the enable delay output 
signal (EDO) via path 352 of timing generator 354 
(FIG. 7) are connected to the inputs of, a two input 
NOR gate 418 whose output is a timing signal D1l via 
path 240 which is connected in parallel to one input of 
a two input NOR gate 422. The other input to NOR 
gate 422 is connected in parallel to the EDO input to 
NOR gate 418, the output of NOR gate 422 being a 
timing signal m" via path 424. Timing signal D1‘via 
path, 420 is provided as the other input to AND gate 
416 and timing signal ‘D71’ via path 424 is provided as 
the other input to AND gate 414. The output of AND 
gates 416 and 414 are connected to the inputs of a two 

. input NOR gate 426 whose output is connected to one 
input of a two input OR gate 428_.The other input to 
OR gate 428 is the timing signal DO via path 356 pro 
vided'from NAND gate 350. The output of OR gate 

' 428 is connected to one input of the two input NAND 
gate 430 which provide a ticker position gating output 
signal TICKER to the display portion 16 via path 432. 
The other inputto NAND gate 430 is connected to a 
portion of the position gating network referred to as the 
position gating-horizontal blanking portion or window 
generation circuit 434. 
This horizontal blanking portion 434, as will be de 

scribed in greater detail hereinafter, provides a window 
which is thirty one characters long in order to provide 
a display of this length in this window. More particu-. 
larly, the other input to NAND gate 430 is connected 
to the 6 state output of a ?ip-?op 436 whose Q state 
output is connected to one input of a two input NAND 
gate 438, the other input to NAND gate 438 being con 
nected to the GT timing signal generated from the basic 
timing chain of FIG. 7 via path 264. The output of 
NAND gate 438 is connected to one input of a two 
input OR gate 440 whose other input is connected to 
the G6 output of the basic timing chain of FIG. 7 via 
path 178 and whose output is connected to the data 
input terminal of flip-?op 436.v Flip-?op 436 is con 
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nected to the output register-output transfer portion 
344. More particularly, ?ip-?op 436 is connected in 
parallel to the 6 state output of a ?ip-?op 442 asso 
ciated with the output transfer portion 344 and to the 
data input terminal of ?ip-?op 442, the 6 state output 
of flip‘flop 442 being the transfer pulse XFERTK via 
path 342. The output of an NOR gate 444 is also con 
nected to the ?ip-?op 442, the input to NOR gate 444 
being connected to the timing signal output m of the 
basic timing chain of FIG. 7 via path 446. The clock 
terminal of flip-?op 442 is connected to the timing sig 
nal output V131 of the basic timing chain of FIG. 7 via 
path 448. 

TEXT INPUT BUFFER ’ PORTION 

For purposes of clarity, before describing the display 
portion 16 in greater detail, the balance of the circuitry 
associated with providing the signal to the display por 
tion 16 will now be described. Referring now to FIG. 
4 and describing the text input buffer portion 12 in 
greater detail. The text line input via path 30, which 

_ may be provided from a remotely located computer, 
keyboard, or teletype type of device, or any other con 
ventional type of information input device, is con 
nected to the input of a conventional level changer 450 
which is capable of changing EIA compatible voltage 
levels to TTL compatible voltage levels. The output of 
level changer 450 is connected to one input of a two 
input 'AND gate 452 whose other input is connected'to 
the enable line output signal ELINE provided via path. 
454 from a function decoder 456 of the function de 
coder network 48. The output of AND gate 452 is con 
nected to one input of a two input OR gate 458, the 
other input to OR gate 458 being connected to the out 
put of another two input AND gate 460. One input to 
AND gate 460 is connected to the enable line output 
signal ELINE provided via path 462 from function de 
coder 456, and the other input to AND gate 460 is con 
nected to the output of another vconventional level 
changer 464 capable of changing ElA compatible volt 
age levels to TTL compatible voltage levels. The input 
to level changer 464 is connected to the auxiliary line 
input AUX. LINE INPUT provided via path 32. 
The output of OR gate 458 is connected in parallel 

to conventional resynchronizer 40 and to the data input 
of inputregister 42, which is preferably an eight bit 
input register. The output of resynchronizer 40, as was 
previously mentioned, is preferably connected to the 
clock input terminal of input register 42. The resyn 
chronizer 40 is connected to the conventional clock 
signal generator shown in FIG. 7 via path 132, the 
clock signal preferably being 16 times the input rate of 
the text line input signal provided via path 30 or the 
auxiliary line input signal provided'via path 32. Resyn 
chronizer 40 is connected to the G4 timing signal pro 
vided from the basic timing chain of FIG. 7 via path 
466. The input register 42 is connected to a conven 
tional character detector 44 and to the storage register 
46 in a manner similar to that previously described with 
reference to the interconnection of input register 96, 
character detector 98 and storage register 100 of’ the 
ticker number 1 input buffer portion 18. The input reg 
ister 42 preferably provides a parallel output, character 
detector 44 preferably being connected to one of the 
parallel output bits of input register 42 to sense the oc 
currence of a start bit. 
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The character detector 44 is connected to the trans 

fer terminal input of storage register 46 so as to cause 
a parallel transfer of the data present in input register 
42 when the start bit is detected. In addition, the char 
acter detector 44 is connected to the clear-reset termi 
nal of input register 42 via path 468 to provide a reset 
pulse RIR to the input register 42 after the transfer of 
the data from the input register 42 to the storage regis 
ter 46. The character detector 44 is connected to the 
basic timing chain of FIG. 7 to receive timing pulses G1 
and VB3 via paths 264 and 446, respectively. The char 
acter detector 44 operates in a conventional manner to 
sense the bits transferred to the storage register 46 to 
determine if the character is a displayable character in 
which instance an enable load data signal ELD will be 
sent via path 470 to address decoder 472, a displayable 
character being defined as one of the 64 ASCII charac 
ters including space plus the graph and fraction charac 
ters. If the character detected by the character detector 
44 is not a displayable character, but rather is a control 
character such as line feed (LF), carriage return (CR), 
or start of text (STX ), then the control signal CONT or 
CONT will be provided from the character detector 44 
via paths 472 and 474, respectively. 
Storage register 46 preferably provides a parallel out 

put which is illustrated by parallel bits B1, B2, B3, B4, 
B5, B6 and B7 via paths 476, 478, 480, 482, 484,486 
and 488, respectively. The parallel output provided via 
paths 476 through 486 inclusive provides a parallel 
input to address decoding matrices A, B and Z, 490, 
492 and 494, respectively. As will be described in 
greater detail hereinafter, these decoding matrices are 
conventional decoding matrices which provide a con 
ventional output control pulse in response to the de 
coding of a given selected input signal code. For pur 
poses of illustration, decoding matrix 490 is associated 
with channel 1 or A for video display device 78, decod 
ing matrix 492 is associated with channel 2 or B for 
video display device 90 and decoding matrix 494 is as 
sociated with both devices 78 and 90 to simultaneously 
turn them both on, as opposed to only turning on one 
channel. Decoding matrices 490, 492 and 494 are con 
nected in parallel to the enable load data signal output 
ELD provided via path 470 from character detector 44 
and to an enable load header signal output ELI-l pro 
vided via path 496 from a function decoder 498 of 
function decoder network 48. 
The output of decoding matrix ‘490 is connected to 

the input of a ?ip-?op 500 whose output is connectecd 
in parallel to one input of a pair of two input NOR gates 
502 and 504 associated with the address decoder net 
work 50. The other input to NOR gate 504 is a clear 
pulse C1 provided via path 506 from a function de 
coder‘508 of the function decoder network 48. An 
other input to NOR gate 502 is connected to the output 
ofa three input NAND gate 510 ‘whose inputs are a co 
incidence pulse COIN provided via path 512 from the 
conventional coincidence circuit 514 shown in FIG. 7, 
the enable load data pulse ELD provided via path 470 
and the enable load header pulse ELI-l provided via 
path 516 from function decoder 498. The output of 
NOR gate 502, which is the load data signal LDl, is 
connected in parallel to the load input terminal of 
memory 52 .via path 518 and to one input ofa two input 
OR gate 520, the other input to OR gate 520 being con 
nected to the output of NOR gate 504. The output of 
OR gate 520 is a clear plus C—rl provided via path 522 
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to the clear terminal of memory 52. The output of 
NAND gate 510 is also connected in parallel to one 
input of a two input NOR gate 524. ' 
Decoding matrix 492 has its output connected to a 

?ip-?op 526 whose output is in turn connected in par 
allel to the other input of NOR gate 524 and to one 
input of another two input NOR gate 528. The other 
input to NOR gate 528 is the clear pulse CI: provided 
via path 506. The output of NOR gate 528 is connected 
to one input of an OR gate 530. The output of NOR 
gate 524 is connected in parallel to the other input of 
OR gate 530 and to the load data terminal of memory 
54 to provide a load data signal LD2 via path 532. The 
output of OR gate 530 is connected totheilear termi 
nal of memory 54 to provide a clear pulse CL2 via path 
534 to memory 54. Control signals start of header 
(8-611) and end of text (ETX) provided via path 536 
from function decoder 498 are connected in parallel to 
?ip-?ops 500 and 526. Decoding matrix ‘494 is con 
nected in parallel to ?ip-?ops 500 and 526 for simulta 
neously controlling the operation of these ?ip-?op 
upon the decoding of the appropriate input signal. 
The control signal inputs, as will be explained in 

greater detail hereinafter, are detected by means of the 
function decoder network 48 comprising function de 
coders 456, 498, 508, 538, 540, 542 and 544. By way 
of example, and not limitation, various parallel output 
bits from storage register 46 are illustrated as providing 
the various control vunction inputs to the function de 
coder network 48. Now describing function decoder 
498. The parallel output bits provided via paths 480, 
482 and 484 from storage register 46 are connected to 
the inputs of a three input NAND gate 546 whose out 
put is connected to one input of a two input NOR gate 
548. The othe input to NOR gate 548 is the control 
pulse output CONT from character detector 44 via 
path 474. The output of NOR gate 548 is connected in 
parallel to one input of a pair of two input NAND gates 
550 and 552, respectively. The other input to NAND 
gate 550 is connected to parallel bit outputs 476 and 
478 of storage register 46, and the other input to 
NAND gate 552 is connected to parallel output bit 476 
of storage register 46. The output of NAND gate 550 
is connected in parallel to function decoder 508 to pro 
vide 'a start of text signal (§T_X_) via path 554, and to the 
input to a ?ip-?op 556 which provides the enable load. 
header signal FLT-I via path 516 in one state, and the 
enable load header signal ELH via path 496 in the 
other state. The output of NAND gate 552 is connected 
in parallel to ?ip-?op 500 to provide the start of header 
(SO-H) and end of text (W) signals thereto via path 
536, and to ?ip-flop 556. 
Now describing function decoder 544. Parallel out 

put bits 480, 482 and 484 from storage register 46 are 
connected to the inputs of a three input NAND gate 
558 whose output is connected to one input of a two 
input NOR gate 560. The other input to NOR gate 560 
is connected to the control pulse output CONT of char 
acter detector 44 via path 474. The output of NOR gate 
560 is connected to an input of NAND gate 562 whose 
other input is connected to parallel output bits 476 and 
478. The output of NAND gate 562 is a tape control 
signal TAPE provided via path 564 to function decoder 
456. 
Now describing function decoder 542. An output co 

incidence signal COIN provided via path 512 from co 
incidence circuit 514 is connected in’ parallel to the 
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input of an inverter 566 to provide the complement 
thereof, the coincidence signal COIN, and to one input 
of a two input OR gate 568. The other input to OR gate 
568 is connected to the enable load header signal out 
put ELI-I of function decoder 498 via path 516. The 
output of OR gate 568 is connected to one input of a 
two input NAND gate 570 whose other input is con 
nected to the enable load data output ELD of character 
detector 44 via path 470. The output of NAND gate 
570 is connected to the data input terminal of a flip 
flop 572. The timing signal W33 from the basic tirning 
chain of FIG. 7 is also connected to the ?ip-?op 572 via 
path 446. In addition, the preset‘ terminal of flip-flop 
572 is connected to a master oscillator shown in FIG. 
7 via path 340. The output of ?ip-?op 572,in the 0 
state is the advance control pulse A_[—)T/ provided via 
path 574 to function decoders 508 and 540 and, as will 
be described in greater detail hereinafter, to a cursor 
character counter 576 (FIG. 7). 
Now describing function decoder 508. The advance 

control pulse ADV provided via path 574 from func 
tion decoder 542, and the enable load-header pulse 
ELI-I via path 496 from function decoder 498, are con 
nected to the inputs of a two input NOR gate 580 
whose output is connected to a ?ip-?op 582. The tim 
ing signal C6 via path 252 is provided to ?ip-?op 582 
from the basic timing chain of FIG. 7. The output of 
?ip-?op 582 is connected to one input of a two input 
OR gate 584 whose output is the clear pulse CT pro 
vided via path 506. The other input of OR gate 584 is 
connected to the 0 state output of a ?ip-?op 586. The 
6 state output of flip-?op 586 is connected to the input 
of another ?ip-?op 588 whose output is connected to 
the data input terminal of ?ip-?op 586. A timing signal 
W is provided from the basic timing chain of FIG. 7 - 
to ?ip-?op 586 via path 590. Flip-?op 588 is also con 
nected to the start of text (S—TT(—) output of NAND gate 
550 of function decoder 498 via path 554. 
Now describing function decoder 538. Control signal 

CONT from character detector 44 via path 472 and 
parallel output bits '482 and 484 of storage register 46 
are connected to the input of a three input NAND gate 
592 whose output is connected in parallel to one input 
or NOR gates 594 and 596. The other inputs to NOR 
gates 594 and 596 are connected to parallel output bit 
480 of storage register 46. The output of NOR gate 594. 
is connected in parallel to one input of NAND gates 
598, 600 and 602. The other inputs to NAND gate 598 
are parallel output bits 476 and 478..The output of 
NAND gate 598 is the control pulse or character car 
riage. return (TR provided via path 604 from function 
decoder 538. The other inputs to NAND gate 600 are 
also parallel output bits 476 and 478, more particularly 
the compliments thereof. The output of NAND gate 
600 is the control character shift in ST provided via path 
606 from function decoder 538. The other input to 
NAND gate 602 is parallel output bits 476 and 478, 
NAND gate 602 providing the control character shift 
out w via path 608 from function decoder 538. This 
input of NAND gate 602 is connected in parallel to one 
input of another NAND gate 610, this input being con 
nected to the output of an NOR gate 612 whose input 
is the parallel output bits 476 and 478, from which the 
input to NAND gates 602 and 610 is derived. Another 
input to NAND gate 610 is connected to the output of 
NOR gate 596 which is also connected in parallel to 
one input of a three input NAND gate 614. The output 
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of NAND gate 610 is connected to the input of an in 
verter 616 whose output is the control character line 
feed LF provided via path 618 from function decoder 
538. The other inputs to NAND gate 614 are parallel 
output bits 476 and 478. The output of NAND gate 614 
is the control character tab m provided via path'620 
from function decoder 538. . ' 

Now describing function decoder 540. The shift out 
86 character output of function deocder 538 via path 
608 is connected in parallel to the data input terminal 
of a ?ip-?op 622 and to the input of an inverter 624 
whose output is connected to another ?ip-?op 626. 
The control signal CONT output of character detector 
44 via path 474 isconnected in parallel to ?ip-?op 622 
and to another ?ip-?op 628. The 6 state output of flip 
flop 622 is connected to the data input terminal of ?ip- ’ 
‘flop 626 and the O state output terminal of ?ip-?op 
626 is connected to the input of an inverter 630 whose 
output is the control character enable shift out ES_O 
which is preferably provided to an external device for 
control thereof via path 632 from function decoder 
540. The preset terminals of ?ip-?op 622 and 628 are 
connected together and in parallel to the advance con 
vtrol signal output ADV of function decoder 542 via 
path 574. The, shift in control character 8T output of 
function decoder 538 via path 606 is connected in par 
allel to the data input terminal of ?ip-flop 626 and to g 
the input of an inverter 634 whose output is connected 
to another ?ip-?op 636. The 6 state output of ?ip-?op 
636 is connected to the clock terminal of flip-flop 626. 
The clock terminal of flip-?op 636 is connectedv to the 
shift out control character output 86 of function de 
coder 538 via‘path 608. 
Now describing function decoder 456. Function de_ 

coder-456 is speci?cally relatedvto the control of a 
video display of an auxiliary input from a remote 
source. The input control signal auxiliary ready to send 
AUX. RTS via path 638 is connected to the input of a 
conventional level changer 640 which changes EIA 
voltage compatible levels to TTL voltage compatible 
levels. The output of the level changer 640 is con 
nected in parallel to one input of a two ~input NOR gate 
642 and to al?ip-flop 644. The other input to'NOR gate 
642 is connected to the tape control signal output 
TAPE of function decoder 544 provided via path 564. 
The output of NOR gate 642 is also connected to flip 
flop 644 which provides the control signal enable line 
ELINE via path 462 in one state and the control signal 
enable line ELINE via path 454 in the other state. The 
enable line output ELINE of ?ip-?op 644 provided via 
path 454 is also connected in parallel to the input of a 
NOR gate 646 whose output is connected to the input 
of another conventional level changer 648 which 
changes TTL voltage compatible oevels to EIA voltage 
compatible signal levels and provides as an output the 
control signal auxiliary clear to send AUX. CTS via 
path 650. 

TEXT MEMORY PORTION 

Referring now to FIG. 5 and describing in greater de 
tail the text memory portion 14 associated with the text 
input buffer 12. As was previously mentioned, the text 
memory portion 14 preferably includes memories 52 
and 54 which are preferably each recirculating memo 
ries. Both memory 52 and 54 each preferably comprise 
seven stages, one for each input bit, each stage prefera 
bly being 256 bits. Each of these memories 52 and 54 
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is a conventional recirculating memory network and is 
represented by the symbol labeled MEMORY (7x256) 
which is a symbol de?ned as meaning seven stages, 256 
bits each. The parallel output bits from storage register 
46 (FIG. 4) are each connected in parallel to' the paral 
lel inputs to memory 52 and memory 54, respectively, 
one bit per stage of each memory 52 and 54. In addi 
tion, as was previously mentioned, the load input termi 
nal of memory 52 is connected to the output of NOR 
gate 502 of address decoder 472 .( FIG. 4) via path 518 
and the clear input terminal of memory 52 is connected 
to the output of OR gate 520 of address decoder 472 
(FIG. 4) via path 522. Similarly, as was also previously 
mentioned, the load input terminal of memory 54 is 
connected to the output of NOR gate 524 of address 
decoders 472 (FIG. 4) via path 532 and the clear input 
terminal of memory 54 is connected to the output of 
OR gate 530 of address decoder 472 (FIG. 4) via path 
534. The parallel output bits of memory 52 are labeled 
respectively MBlA, MB2A, MB3A, MB4A, MESA, 
MB6A and MB7A and are provided via paths 660, i662, 
664, 666, 668, 670 and 672, respectively, from mem 
ory 52. Similarly, the parallel output bits of memory 54 
are labeled, respectively, MBlB, MB2B, MB3B, 
MB4B, M1358, M1368 and MB7B and are provided via 
paths 674, 676, 678, 680, 682, 684 and 686, respec 
tively, from memory 54. 
As was previously mentioned, memories 52 and 54 

havetheir outputs connected in parallel to the recircu 
lation register network 56 which preferably comprises 
seven recirculation registers 688, 690, 692, 694, 696, 
698 and 700,‘ one register being provided for each’ bit, 
as will be explained in greater detail hereinafter. Recir 
culation registers 688 through 700 inclusive are prefer 
ably identical in structure and operation, and are pref 
erably conventional. For purposes of explanation, a 
typical recirculation register 688 is shown in greater 
detail in FIG. 5. Each recirculation register 688 to 700 
inclusive preferably includes a 32 bit register 702. Reg 
ister 702 preferably has its clock input connected to a 
conventional clock generator shown in FIG. 7 via path 
704 so as to receive the clock signal CKR via path 704. 
A break recirculation control signal ikTz from coinci 
dence circuit 514 of FIG. 7 is connected in parallel to 
one input of a two input NAND gate 706 and tothe 
corresponding inputs of recirculation registers 690 
through 700 inclusive, via path 708. The other input to 
NAND gate 706 is the recirculation output of register 
702. 
Recirculation registers 688 through 700 inclusive are 

also provided with enable load signals E1 and E2,‘re 
spectively, provided from a conventional clock genera 
tor 710 of FIG. 7 via paths 712 and 714, respectively. 
The enable load signal E1 is connected in parallel to 
one input of a NAND gate 716 and to the correspond 
ing inputs of recirculation registers 690 through 700 
inclusive. The enable load signal E2 provided via path 
714 is connected in parallel to one input of another 
NAND gate 718 and to the corresponding inputs of re 
circulation registers 690 through 700 inclusive. The 
other input to NAND gate 716 is the parallel output bit 
from memory 52 provided via path 660 and the other 
input bit to NAND gate 718 is the parallel output bit 
of memory 54 provided via path 674. The outputs of 
NAND gate 706, 716 and 718 are connected in paral 
lel. The output of NAND gate 718 is also connected to 

20 

25 

35 

45 

50 

65 

20 
the input of an inverter 720 whose output is connected 
to the input of register 702. 
The output of NAND gate 716 is the recirculation 

register output bit RBI provided via path 722 to the 
character generator network 58 of display portion 16, 
shown in greater detail in FIG. 6. Similarly, the parallel 
output bits from memories 52 and 54 provided via path 
662 and 676, respectively are connected to the input of 
recirculation register 690 whose output is recirculation 
bit R132 provided via path 724 to the character genera 
tor network 58 of the display portion 16; the parallel 
outputs of memories 52 and 54 provided via paths 664 
and 678, respectively, are connected to the input of re 
circulation register 692 whose output is recirculation 
bit RB3 provided via path 726 to the character genera 
tor network 48 of display portion 16; the parallel out 
put bits of memories 52 and 54 provided via paths 666 

i and 680 are connected to the input of recirculation reg 
ister 694 whose output'is recirculation bit RB4 pro 
vided via path 728 to the character generator network 
58 of display portion 16; the parallel output bits of 
memories 52 and 54 provided via paths 668 and 682 
are connected to the inputs of recirculation register 
696 whose output is recirculation bit RBS provided via 
path 730 to the character generator network 58 of the 
display portion 16; the parallel output bits of memories 
52 and 54 provided via paths 670 and 684 are con 
nected to the input of recirculation register 698 whose 
output is recirculation bit RB6 provided via path 732 
to the character generator network 58 of display por 
tion 16; and the parallel output bits of memories 52 and 
54 provided via paths 672 and 686 are connected to the 
input of recirculation register 700 whose output is re 
circulation bit RB7 provided via path 734 to the char 
acter generator network 58 of display portion 16. 

DISPLAY PORTION 

Referring now to FIG. 6 and describing the display 
portion 16 in greater detail. Character generator net 
work 58 preferably includes a pair of conventional 
character generators 736 and 738. These conventional 
character generators are preferably MOS read only 
memories which are preprogrammed for the desired 
character generation functions. Preferably, character 
generator 736 is preprogrammed to provide alphanu 
meric characters and fraction characters in response to 
the recirculation bits and the horizontal line scanning 
signals, and character generator 738 is preferably pre 
programmed to provide graph characters in response to 
the recirculation bits and the horizontal line scanning 
signals. The appropriate line scanning signals for tn'g 
gering character generators 736 and 738 will be dis 
cussed in greater detail with reference to FIG. 7. The 
output of character generator 736, which is preferably 
a plurality of parallel output bits, is connected to the 
input of output register 60, which is preferably a con 
ventional two stage output register. The clock input of 
the output register 60 is connected via path 340 to the 
master oscillator associated with the basic timing chain 
of FIG. 7. The transfer terminal input of output register 
60 is connected to the transfer pulse output XFERTK 
of the output transfer portion 61 via path 63, output 
transfer portion 61 preferably being similar in structure 
and operation to output transfer portion 344 (FIG. 3). 

The output of output register 60 is connected to one 
input of a two input OR gate 740. The other input to 
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OR gate 740 is connected to the output of character 
generator 738. The output of OR gate 740 is connected 
in parallel to one input of a pair of two input AND gates 
62 and 64, respectively. The other inputs of AND gates 
62 and 64, respectively, are connected to the output of 
a conventional timing generator 746 labeled ENABLE 
TEXT GENERATOR (1 AND 2) which generator 746 
provides the timing pulse enable text 1 (ETXI) via 
path 748 to AND gate 62, and the'timing pulse enable 
text 2 (ETX2) via path 750 to AND gate 64. The tim 
ing signals utilized to control the operation of enable 
text generator 746 are provided from the basic timing 
chain of FIG. 7 and are, respectively, the timing signal 
output of the master oscillator OSC provided via path 
340, the VB3’ timing signal output of the basic timing 
chain provided via path 446 and the R_2§ timing signal 
output provided via path 752. 
The output of AND gate 62, which is the information 

signal text data 1 (TXDATAl ), is connected in parallel 
to the input of the three input OR gate 68. Another 
input to OR gate 68 is the scroll data output SCROLl 
provided from the scroll character generation portion 
26. The third input to OR gate 68 is connected in paral 
lel to the ticker data output 'I‘Kl of the ticker character 
generation portion 20 and to the output of a two input 
AND gate 70. One input of AND gate 70 is the enable 
text signal ETXZ provided via path 748. The other 
input to AND gate 70 is connected in parallel to one 
input of another two input AND gate 84 and to the out 
put of an inverter 764 whose input is connected to the 
TICKER output of position gating circuit 114 provided 
via path 432. The output of AND gate 84 is connected 
in parallel to the ticker data input TK2 associated with 
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the ticker number 2 input buffer portion 22 to one . 
input of the three input OR gate 80. The other inputs 
to OR gate 80 are the text data information TXDATA2 
provided via path 753 from AND gate 64, and the 
scroll data input SCROL2, if a second scroll data dis 
play is utilized. 
As was previously mentioned, the output of OR gatev 

68 is connected to the input of a conventional video 
mixer 74 together with the composite sync signal out 
put of the conventional mixed horizontal and vertical 
sync ‘pulse generator 766 of FIG. 7 labeled SYNCI 
(represented by sync generator 76 in FIG. 1), provided 
via path 768. The'output ‘of mixer 74, which is asso 
ciated with channel A is a composite video signal out 
put to television display device 78 which output is pref 
erably a video display similar to that illustrated in FIG. 
8D, and which will be described in greater detail in the 
discussion of the operation of the circuit. Similarly, the 
output of OR gate 80 is connected to the input of an 
other conventional video mixer 86 together with the 
sync signal output SYNCZ (represented by sync gener 
ator 88 in FIG. 1) from’sync generator 766 of FIG. 7 
provided via path 770. The output of mixer 86, which 
is associated with channel B is a composite video signal 
to TV display device 90, similarly resulting in a video 
display preferably similar to that illustrated in FIG. 8D. 
As will be discussed in the operation of the circuit, the 
video displays provided from mixers 74 and 86 need 
not be the same and are preferably different. 

TIMING SIGNAL GENERATION PORTION 

Referring now to FIG. 7 and describing in greater de 
tail the timing signal generation portion which is the 
source of the timing signals which control the operation 
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of the various portion of the system 10 and which has 
previously been referred to in the detailed discussion of 
the other portions of system '10. The timing generator 
network shown in FIG. 7 includes the basic timing 
chain network 772 which provides the horizontal line 
scanning timing signals and the character counter tim 
ing signals utilized for controlling the timing of the vari 
ous portions of the system 10 in a manner to be dis 
cussed in greater detail in the discussion of the opera 
tion of the system 10. 
The basic timing chain 772 includes a master oscilla 

tor 774 of a predetermined frequency, such as 4.5 
megahertz, which provides the oscillator clock signal 
OSC via path 340 and which is connected in parallel to 
the clock input of the video bit counter 776, which is I 
a conventional divide-by-six counter whose outputs are 
the timing signals VBl, VB2 and VB3 provided on 
paths 448, 778 and 446, respectively. Preferably, 
counter 776 is a two stage counter consisting of a di 
vide-by-two stage between output bits provided via 
paths 448 and 778, and a divide-by-three stage between 
output bits provided via paths 778 and 446 so that tim 
ing signal VBl is equivalent to OSC/2, andlVB2 and 
VB3 are each equivalent to OSC/6. The output of video 
bit counter 776 is connected to the clock input‘of a 
character counter 780 which is preferably a conven 
tional divide-by-48 counter which provides the timing 
signal outputs C1, C2, C3, C4, C5 and C6 along paths 
264, 270, 782, 466,784 and 178, respectively. Prefera 
bly, these timing signals are such that Cl is equivalent 
to VB3/2, C2 is equivalent to‘ VB3/4, C3 is equivalent 
to VB3/8, C4 is equivalent to VB3/l6, and C5 and C6 
are each equivalent to VB3/48. The output of charac 
ter counter 780 is connected to the clock input of a line 
counter 786 which is preferably a conventional divide 
by-eight counter whose outputs are L2", L2‘ and L22 
provided from counter 786 via paths 788, 790 and 792, 
respectively. Preferably, the timing signals L2", L2‘ and 
L22 are such that L20 is equivalent to C6/2, L2‘ is 
equivalent to C6/4 and L22'is equivalent to C6/8. The 
output of line counter 786 is connected to the clock 
input of a half-‘row counter 794 which is preferably a 
conventional divide-by-two ?ip-?op whose output is 
the timingsignal R/2 provided via path 796. Preferably, 
the timing signal R12 is equivalent to L22/2.’The output 
of half-row counter 794 is connected to the clock input 
of a row counter 798 which is preferably a conven 
tional divide-by- l 6 counter 798 whose outputs are R2“, 
R2‘, R22 and R23 provided via paths 590, 800, 802 and 
752, respectively. 
The reset terminal of row counter 798 is connected 

to a line adder network 804 which provides a reset 
pulse RRC to row counter 798 at the end of six addi~ 
tional horizontal scan lines provided by line adder 804, 
as will be explained in greater detail hereinafter. Line 
adder 804 includes flip~flops 806, 808 and 810. The 
R22 output of row counter 798 provided via path 802 
is connected to ?ip-?op 806. Flip-?op 806 provides the 
timing signal R23 in the Q state and R25 in the 6 state. 
The 6 output of'flip-?op 806 is connected in parallel 
to the data terminal input of ?ip-?op 806 and to flip‘ 
flop 808. The 0 state output of flip~flop 808 provides 
a signal which adds six horizontal scan lines labeled 
m provided via path 812. In the 6 state, ?ip-?op 808 
also provides a signal which adds six horizontal scan 
lines labeled +6L provided via path 814. The 6 state 
output of ?ip-?op 808 is connected in parallel to the 




















