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PIGGY BACK ROW GRABBING SYSTEM 

Matter enclosed in heavy brackets I: ] appears in the 
original patent but forms no part of this reissue speci?ca 
tlon; matter printed in italics indicates the additions made 
by reissue. 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

This application is related to commonly owned U.S. 
Pat. No. 3,889,054, issued June 10, 1975, and is an im 
provement on the row grabbing system described 
therein; and is related to the following commonly 
owned copending U.S. patent applications: "Informa 
tion Retrieval System Having Selectable Purpose Vari 
able Function Termin ”, ?led Sept. 10, 1975, and bear 
ing U.S. Ser. No. 611,927, by now U.S. Pat. No. 
4,064,490, issued Dec. 20. 1977. Robert H. Nagel; “Row 
Grabbing Video Display Terminal Having Local Pro 
grammable Control Thereof’, ?led Apr. 23, 1976, and 
bearing U.S. Ser. No. 679,558, now U.S. Pat. No. 
4,135,213 issued Jan. 16, 1979, by Leonard Wintfeld and 
Robert H. Nagel; “Improved Row Grabbing System”, 
fled Sept. 10, 1975, and bearing U.S. Ser. No. 611,843, 
now U.S. Pat. No. 4,042,958, issued August 16, 1977, by 
Robert H. Nagel and Richard Saylor; “Interface For 
Enabling Continuous High Speed Row Grabbing Video 
Display With Real Time Hard Copy Print Out 
Thereof’, ?led Apr. 23, 1976, and bearing U.S. Serial 
No. 679,907 new U.S. Pat. No. 4,148,066, issued April 3, 
1979. by Richard Saylor; “Digital Video Signal Proces 
sot with Distortion Correction”, ?led Apr. 23, 1976, 
and bearing U.S. Ser. No. 679,909, new U.S. Pat No. 
4.199, 656, issued April 22, 1980, by Richard Saylor; and 
“Phase Locked Loop For Providing Continuous Clock 
Phase Correction", ?led Apr. 23, 1976, and bearing U.S. 
Ser. No. 679,701, now U.S. Pat. No. 4,129. 748, issued 
Dec. 12, 1978, by Richard Saylor; the contents of all of 
which are hereby speci?cally incorporated by reference 
herein. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention relates to video communica 

tion systems in which individual frames may be grabbed 
for video display thereof. 

2. Description of the Prior Art 
Video communication systems in which the individ 

ual frames may be grabbed for video display are well 
known, such as the system disclosed in U.S. Pat. No. 
3,740,465, or a system employing the Hitachi frame 
grabbing disc. These prior art systems such as the one 
disclosed in U.S. Pat. No. 3,746,780 are normally two 
way request response systems requiring the user to 
request information by the dialing of a speci?c digital 
code which is uniquely assigned to each frame. How 
ever, such systems normally grab a group of frames for 
storage and then subsequently select the individual 
frame for display out of the group of grabbed frames as 
opposed to instantaneously selecting a single frame in 
real time. Furthermore, such prior art systems do not 
provide for real time updating of the grabbed video 
frame. In addition, some such prior art frame grabbing 
systems, such as the type disclosed in U.S. Pat. No. 
3,397,283, are normally capable of only grabbing the 
next immediate signal in response to the provision of a 
starter signal or, as disclosed in U.S. Pat. No. 3,051,777, 
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2 
utilize a counter for frame location which must be reset 
to the beginning of a tape for video tape supplied infor 
mation in order to locate a selected frame to be grabbed. 
These systems are not applicable in a real time frame 
grabbing environment. Similarly, other typical prior art 
frame grabbing systems, such as disclosed in U.S. Pat. 
Nos. 3,695,565; 2,955,197; 3,509,274; 3,511,929 and 
3,582,651, cannot be utilized in a real time frame grab 
bing environment, such as the one in which the video 
information associated with the grabbed frame is capa 
ble of being continuously updated. Accordingly, pres 
ently available prior art frame grabbing digital systems 
familiar to the Inventor, other than commonly owned 
U.S. Pat. No. 3,889,054, are not capable of easily locat 
ing a frame to be grabbed in real time nor of being able 
to continuously update such a grabbed frame in real 
time. 
Video communication systems in which the signal 

being transmitted is digitized are also well known. For 
example, U.S. Pat. No. 3,743,767 discloses a video com 
munication system for the transmission of digital data 
over standard television channels wherein the digital 
data is transmitted in a conventional television scan line 
format through conventional television distribution 
equipment. However, such a prior art communciation 
system merely digitizes one television scan line at a time 
for distribution to a video display terminal on a bit-by 
bit basis in a line, 84 bits of information being provided 
per television scan line. Furthermore, such a prior art 
system is not transmission selectable by every display 
terminal nor is the data for a displayable video row 
packed into a selfcontained pseudo video scan line in 
formation packet. Thus, there is no signi?cant increase 
in the data transmission rate resulting from such a prior 
art video communication system. Similarly, U.S. Pat. 
Nos. 3,061,672 and 3,569,617 and German Pat. No. 
2,307,414 are examples of other prior art video commu 
nication systems in which television signals are digitized 
without any signi?cant resultant compression in data 
transmission time. Furthermore, these other prior art 
systems require special distribution circuitry. In addi 
tion, prior art video communication systems in which a 
digital television signal is transmitted do not sufficiently 
isolate the individual rows comprising a frame so as to 
provide satisfactory noise immunity between these rows 
nor is there satisfactory data compression in the trans 
mission time of the video information in such prior art 
systems now satisfactory distortion compensation. 

Furthermore, prior art row grabbing or frame grab. 
bing video communication systems utilizing cable, for 
example, generally concern themselves with a single 
purpose cable channel for providing a video display of 
the “grabbed" data. Thus, although there are prior art 
“piggy-back" video communication systems, that is, 
systems in which a single line of digital data is transmit 
ted simultaneously with normal television picture 
video, such as disclosed in British Pat. Nos. 1,163,016, 
issued Sept. 4, 1969; 1,132,303, issued Oct. 30, 1968 and 
1,222,591, issued Feb. 17, 1971; and U.S. Pat. No. 
3,927,250, issued Dec. 16, 1975; there are no satisfactory 
row grabbing video communication systems known to 
the Inventor employing a dual purpose cable channel 
for enabling the provision of conventional television as 
well as real time updateable row grabbed information in 
which every digital data packet of a piggy-back trans 
mission is completely self-contained, such as in a pseudo 
video scan line, and includes all address functions re 
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quired whereby the system is independent of the grabb 
able row transmission rate, nor are such systems which 
are known to the Inventor capable of maintaining phase 
lock to a single start bit. 
These disadvantages of the prior art are overcome by 

the present invention. 

SUMMARY OF THE INVENTION 

A common channel video communication system for 
providing piggy back transmission television ?elds 
comprising a plurality of television video scan lines 
over a common channel for enabling the provision of 
conventional television as well as real time updateable 
row grabbed information is provided. The television 
?elds are comprised of both at least one displayable row 
of video data characters contained in a pseudo video 
scan line occupying one of the plurality of television 
video scan lines of the ?eld and normal television video 
displayable information occupying the balance of the 
television video scan lines of the field. A plurality of 
pseudo scan lines contained in a plurality of television 
?elds may be combined after reception to provide a 
selectable grabbed frame of continuously transmittable 
information which is updateable in real time on a dis 
playable video row-by-row basis. The system comprises 
means for providing the television video scan lines com 
prising the normal television video information, such as 
from a television monitor from which the composite 
sync portion of the television signal is separated from 
the picture or video portion before subsequent provi 
sion thereof to a means for combining and interleaving 
the normal television video containing television video 
scan lines with the pseudo video scan line containing 
television video scan lines of the ?eld. This combining 
and interleaving means preferably includes means for 
inserting both sync information and start bit pulses in 
each of the television video scan lines of the ?eld for 
providing composite television video scan lines to the 
common channel television distribution system. These 
pseudo video scan lines have a television video scan line 
format and are capable of comprising a complete self 
contained packet of digital information suf?cient to 
provide an entire displayable row of video data charac 
ters, the displayable row comprising a plurality of tele 
vision video scan lines although the transmitted pseudo 
video scan line only occupies one television video scan 
line of the transmitted ?eld. The pseudo video scan line 
has an associated transmission time equivalent to that of 
a television video scan line and the packet of digital 
information comprises at least address information for 
the displayable row and data information for the dis 
playable characters in the displayable row, with the 
displayable row being capable of providing a continu 
ous video display of a selectable grabbed row of video 
information on a video display means from continu 
ously transmitted video information. 
The start bit pulse inserted in each of the composite 

television video scan lines of the ?eld is utilized to pro 
vide timing and phase adjustment for a phase locked 
loop contained in a row grabbing receiver terminal 
which enables display of the row grabbed information 
in order to provide a reset signal for resetting the pro 
cessing portion of this receiver in response to detection 
of the start bit. In addition, the receiver contains gating 
for passing solely the information portion of the pseudo 
video scanlines for further processing to provide the 
row grabbed display while utilizing the start bit con 
tained in each of the television video scan lines of the 
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4 
?eld of the aforementioned synchronization of the re 
ceiver, whether or not a pseudo video scan line is being 
received. 
The pseudo video scan line signal as well as the vari 

ous start bit pulses are preferably located outside of the 
normal television receiver display mask so that they do 
not appear on the screen of a conventional television 
receiver which is displaying the normal television video 
information portion of the piggy back television trans 
mission. In such an instance, separate display devices 
are employed in connection with the common televi 
sion channel for separately displaying the row grabbed 
information and the conventional television informa 
tion. However, if desired, both portions of the piggy 
back television transmission may be displayed on a com 
mon video display device, such as by employing a split 
screen display. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a system block diagram of the preferred 
embodiment of the piggy back row grabbing system of 
the present invention; 
FIG. 2 is a more detailed block diagram of the master 

combiner synchronizer portion of the system of FIG. 1; 
FIGS. 3 and 4 taken together comprise a logic sche 

matic diagram of the master combiner synchronizer 
portion of FIG. 2; 
FIGS. 5A through 5C comprise a timing diagram of 

graphic illustrations of typical waveforms of the re 
ceived signal during both reception of a picture line and 
of a data line; 
FIG. 6 is a more detailed block diagram of a typical 

transmitter means portion of the system of FIG. 1; 
FIGS. 7 through 9 taken together comprise a logic 

schematic diagram of the typical transmitter portion of 
FIG. 6; 
FIG. 10 is a schematic diagram of the output network 

Of FIG. 1; 
FIG. 11 is an illustrative timing diagram of the vari 

ous waveforms present in the cable head portion of the 
system of FIG. 1 except for the waveforms of FIGS. 5A 
through 5C; 
FIGS. 12A through 12E comprise a timing diagram 

of graphic illustrations of the various waveforms and 
their associated energy distributions present in the out 
put network of FIG. 10; 
FIG. 13 comprises a timing diagram graphic illustra 

tion of the various waveforms present in the cable head 
portion of the system of FIG. 1 except for the wave 
forms of FIGS. 5A through 5C; and 
FIG. 14 is a dtic illustration of the preferred 

digital data containing pseudo video scan line portion of 
the piggy back signal provided by the cable head por 
tion of the system of FIG. 1. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS General System 

Description 
The piggy back row grabbing system of the present 

invention, generally referred to by the reference nu 
meral 10, as shown in block in FIG. 1 which includes a 
block diagram of the preferred cable head, generally 
referred to by the reference numeral 13, of the present 
invention. The cable head 13 is the system for providing 
the pseudo video scan lines of the type described in 
commonly owned copending U.S. patent application 
Ser. No. 611,843, ?led Sept. 10, 1975 and entitled “Im 
proved Row Grabbing System,” now U.S. Pat. No. 
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4, 042, 958, issued August 16, 1977. the contents of which 
are speci?cally incorporated by reference herein, this 
system being a further improvement on the system de 
scribed in the aforementioned copending patent appli 
cation, as well as being the preferred system for combin 
ing a conventionally provided television transmission 
therewith so as to ultimately provide a piggy pack 
transmission of digital data along with normal TV pic 
ture data over a conventional single normal television 
channel, as will be described in greater detail hereinaf 
ter, such as an existing CATV channel. Preferably, the 
digital data contained in the pseudo video scan line 
portion of the piggy back transmission TV operation to 
transmitter portion 8202a which shall be described in 
greater detail hereinafter with reference to FIGS. 1, 3, 
6, 7 and 8. The transmitter portion 8202a preferably 
provides both serial data information and status and 
control information to a preferred master combiner and 
synchronizer portion 8204, with the status and control 
information being bidirectional, that is transmitted to 
and from master combiner and synchronizer portion 
8204, whereas the serial data information is unidirec 
tional only, that is, it is only transmitted to master com 
biner and synchronizer portion 8204, both being pro 
vided from the transmitter portion 8202a to the master 
combiner and synchronizer portion 8204 in the pres 
ently preferred embodiment of the present invention. 
As will be described in greater detail hereinafter, with 
reference to FIGS. 3 and 4, the master combiner and 
synchronizer portion 8204 preferably combines the 
pseudo video scan line information transmitted from 
computer 2000a to generate a pseudo video scan line 
output for the desired number of TV scan line positions 
which are to contain such digital data in the TV ?eld 
and combines this digital data containing pseudo video 
scan line or lines with the normal TV scan lines of this 
TV ?eld which contain the normal TV picture data to 
provide the piggy back row grabbing transmission sig 
nal. This is preferably accomplished by the master com 
biner and synchronizer portion 8204, as will be de 
scribed in greater detail hereinafter with reference to 
FIGS. 3 and 4, by the master combiner and synchro 
nizer portion 8204 preferably connecting the normal 
TV picture data or video to the output data line 1902 
during the time that digital data is not enabled so that a 
conventional composite video signal portion is pro 
vided which contains the normal TV picture informa 
tion, while preferably enabling digital data for one or a 
few TV scan lines (scan line positions) towards the end 
of the vertical period during which the pseudo video 
scan lines are connected to or provided from the output 
data line 1902 over the same conventional TV channel 
as the aforementioned normal TV picture data. If the 
aforementioned dual interleaved transmission scheme is 
utilized, then the master combiner and synchronizer 
portion 8204 would also preferably place packets of 
digital information comprising a pseudo video scan line 
from one computer, for example computer 2000a, on 
odd televison scan line positions while placing packets 
of digital information comprising a pseudo video scan 
line provided from the other computer, such as com 
puter 2000b by way of example, on even television scan 
line positions during the interval in the TV ?eld when 
digital data was enabled, with both the odd and even 
television scan lines being combined to comprise the 
single transmitted composite pseudo video scan line 
output of master combiner and synchronizer portion 
8204 which pseudo video scan line may preferably each 
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6 
comprise a total of 13 displayable television scan lines 
on a row grabbing terminal, such as the terminal de 
scribed in U.S. Pat. No. 3,889,054. In such a dual inter 
leaved transmission system, if either or both computers 
2000a and 2000b stop sending packets of such digital 
information, in the interleaved mode, their respective 
associated or assigned scan line positions in the output 
portion 8204 preferably remain video “black". If either 
the odd or even transmission of such information, from 
either computer 2000a or 2000b, respectively, is turned 
off or not employed, as presently preferred, the system 
10 will operate with a single computer 2000a in the 
manner described in the aforementioned copending 
patent application U.S. Ser. No. 611,843 , now US. Pat. 
No. 4,042,958, is such interleaved transmission is not 
desired. Furthermore, if such a dual interleaved trans 
mission system is employed for reliability, if one of the 
computers 2000a or 2000b becomes inoperable, in 
which instance, as will be described in greater detail 
hereinafter, the retrieval or access rate of the informa 
tion becomes halved as compared to the rate associated 
with the interleaved transmission, it will readily operate 
with solely the other computer. It should be noted that 
if the system 10 does not employ interleaved transmis 
sion, as presently preferred, then both the desired odd 
and even scan line positions are preferably used by the 
odd and even scan line positions are preferably used by 
the single computer 20009. for placing of the packets of 
digital information comprising the pseudo video scan 
line thereon. However, if the interleaved transmission 
provided from the two computers 2000a and 2000b 
which provide identical information preferably 180° out 
of phase is employed, the access time for this informa 
tion would preferably be at twice the rate obtained from 
the use of a single computer although since it is a piggy 
back transmission of only one or a few pseudo video 
scan lines, this increase in access time might not be 
meaningfully noticeable to the ultimate user. 
As further shown and preferred in FIG. 1, the cable 

head 13 also preferably includes an output network 
8206. The output network receives the output from the 
master combiner and a synchronizer portion 8204, 
which is preferably a composite video signal and a sepa 
rate color burst signal, the composite video signal pref 
erably being a composite black and white type of video 
signal. Output network 8206 preferably includes a pre 
equalization filter 8207 which preferably compensates 
for signal distortion in the pseudo video scan line com 
posite video signal output of the master combiner and 
synchronizer 8204 as will be described in greater detail 
hereinafter with reference to FIGS. 10 and 12A 
through 12E. The output network 8206 also preferably 
includes a conventional video line driver 8208 which is 
connected to the output of a conventional summing 
network 8209 which sums the color burst signal with 
the distortion compensated composite video signal out 
put of pre-equalization ?lter 8207 to preferably provide 
a composite color type of television signal; that is a 
pseudo video scan line which has the characteristics of 
a conventional color television scan line, in that it has 
color burst, with the exception that no color sub-carrier 
is provided in the composite color pseudo video scan 
line output portion 12a of network 8206. This digital 
data containing signal portion 12a of the TV ?eld is 
preferably the same type of signal as illustrated in FIG. 
2 of the aforementioned copending US. patent applica‘ 
tion Ser. No. 611,843 , now US. Pat. No. 4,042,958, and 
which diagram is repeated herein as FIG. 14 for pur 
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poses of clarity. It should be noted that, as shown and 
preferred in FIG. 1, during the time that the normal TV 
picture information portion of the TV ?eld is applied to 
the output data line 1902, the pre-equalization ?lter 
8207 is disconnected from the output by a disable signal 
provided via disable line 8804 from master combiner 
synchronizer 8204, since such pre-equalization is not 
necessary for the normal TV picture information signal 
portion of the TV ?eld. 
As shown and preferred in FIG. 14, this pseudo video 

scan line 12a, as was previously described, is identical in 
format to a conventional television video scan line; ?eld 
is inserted into this normal television channel so as to 
normally not be visible when the normal TV picture 
data is viewed on a conventional TV receiver, as will be 
described in greater detail hereinafter. 
As will also be described in greater detail hereinafter, 

although the data rate of the preferred piggy back row 
grabbing system 10 of the present invention is reduced 
as compared to the data rate of a pure row grabbing 
system, such as described in the aforementioned U.S. 
Ser. No. 611,843 , now U.S. Pat. No. 4,042,958, or U.S. 
Pat. No. 3,889,054, the present piggy back system 10 has 
the advantage that it operates on an existing normal 
television channel over which the user receives normal 
TV picture data and does not require a separate channel 
assignment dedicated to the row grabbing digital data. 
As will also be described in greater detail hereinafter, in 
carrying out the transmission of row grabbing digital 
data along with normal TV picture data on a conven 
tional TV channel, a start bit is added to the conven 
tional transmission at the beginning of each normal TV 
scan line as well as at the beginning of each digital data 
packet containing pseudo video scan line, which may 
occupy one or more of the TV scan line positions of the 
TV ?eld, preferably located at the bottom of the TV 
field. Preferably both the start bits and the pseudo video 
scan lines themselves are inserted at locations which 
would normally place them outside of the normal TV 
mask area on a conventional TV receiver, such as the 
type normally used in the home. 

Because of the aforementioned slower transmission 
rate of the preferred piggy back row grabbing system 10 
of the present invention as compared to a pure row 
grabbing system, the use of two identical digital data 
transmission systems 1900a and 1900b, each comprising 
a computer 2000a and 2000b, respectively, having an 
associated mass memory 2010a and 2010b, respectively, 
to provide digital data information for transmission by 
transmitters 8202a and 8202b, respectively, is presently 
not preferred unless the increased reliability of such a 
dual system is desired. However, if desired, such a dual 
interleaved transmission system, could be utilized. In 
such an instance, as will be described in greater detail 
hereinafter, computers 2000a and 2000b and associated 
mass memories 2010a and 2010b, are preferably identi 
cal in function and operation to computer 2000 and 
associated mass memory 2010, as previously described 
in the aforementioned U.S. Ser. No. 6l1,843, now U.S. 
Pat. No. 4,042, 958, with the exception that information 
provided from computer 2000a and 2000b is preferably 
identical in content but 180'’ out of phase in terms of 
time relationship to the provision of this information. 
With respect to FIG. 1 of the present invention, this 

?gure corresponds to an improvement on what is 
shown in FIG. 19 of the aforementioned U.S. Ser. No. 
611,843, now U.S. Pat. No. 4, 042, 958. with identical 
reference numerals being used herein for substantially 
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identically functioning components and with the same 
reference numerals followed by the letters a and b, 
respectively, if there is a plurality of such similarly 
functioning elements. 

Referring to digital transmission system 1900a, the 
information output of computer 2000a is preferably 
provided to the preferred transmitter portion 8202a. If 
the system were to employ a dual interleaved transmis 
sion scheme instead of the presently preferred single 
digital data transmission scheme, then the information 
output of computer 2000b would preferably similarly be 
provided to preferred transmitter portion 8202b, which 
would be preferably identical in function and that is, it 
is consistent with FCC and EIA standards for a video 
scan line signal format; however, this pseudo video scan 
line 12a actually contains a row of information, such as 
approximately between 11 and 13 actual television 
video scan lines of information with the transmission 
time of the pseudo video scan line 12a being equal to the 
transmission time of a conventional TV video scan line 
comprised in the TV field, which is approximately 63 
microseconds. Thus, it should be noted that although a 
single pseudo video scan line occupies only one televi 
sion scan line position in the normal TV ?eld in the 
preferred piggy back system 10 of the present invention, 
it actually contains displayable information for an entire 
row, such as 11 to 13 actual displayable television scan 
lines, on a row grabbing video display terminal, such as 
the type described in U.S. Pat. No. 3,889,054. With 
respect to the pseudo video scan line 12a portion of the 
TV ?eld piggy back transmission, the horizontal sync 
and vertical sync portions are preferably identical with 
a conventional video signal as is the format for the 
horizontal sync amplitude. The time and amplitude 
envelope of the video region of the pseudo video scan 
line 12a portion of the TV ?eld piggy back transmis 
sion, which region is de?ned as areas H, J, B, C, D, E 
and K in FIG. 14, is identical with the format for a 
conventional video scan line as is the three dimensional 
frequency envelope. Thus, all of the above mentioned 
standard conditions for a conventional video scan line 
signal are met by the pseudo video scan line 12a portion 
of the TV ?eld piggy back transmission provided at the 
output of network 8206. Accordingly, any equipment 
that can handle conventional video can handle the 
pseudo video scan line output 12a signal portion of the 
TV ?eld piggy back transmission which can thus be 
transmitted and received through a conventional televi 
sion distributed system with conventional television 
equipment over a common normal TV channel along 
with normal TV picture data information. 

Returning once again to the pseudo video scan line 
12a illustrated in FIG. 14, as is also true for the pseudo 
video scan line of the type previously described in U.S. 
Pat. No. 3,889,054, this signal is [inreality] in reality a 
digital signal which looks like a conventional video scan 
line to the row grabbing receiver 28a or 28b. Both the 
pseudo video scan line 12a portion, and the normal TV 
picture data scan line portion of the TV ?eld piggy back 
transmission, as will be described in greater detail here 
inafter, however, preferably employ a start bit to pro 
vide timing and phase adjustment for the phase locked 
loop of the row grabbing receiver terminal 28a or 28b as 
described in the aforementioned copending patent ap 
plication U.S. Ser. No. 6i 1,843. now U.S. Pat. No. 
4, 042. 958. The position of this start bit in the normal TV 
picture data portion is illustrated in FIG. 513 while the 
position of this start bit in the pseudo video scan line 12a 
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or digital data line is illustrated in FIG. 5C and shown 
in greater detail in FIG. 14. In such an instance, that is 
with respect to the position of the start bit in pseudo 
[videoscan] video scan line 12a, region P which was 
previously contained in the pseudo video scan line 
transmitted in the system of U.S. Pat. No. 3,889,054, and 
which contained the clock synchronizing burst or pulse 
train at the bit rate (the frequency preferably being 
equal to one-half the bit rate) and comprised a pulse 
train of ones and zeros for two character or 14 bits [it] 
is not present and the sync burst information which 
[are] was previously contained therein is not required 
for timing and phase adjustment. Instead, region H, 
which preferably contains color burst information and 
region I which preferably contains one start bit, are 
preferably inserted between regions A and B, with re 
gions B, C, D and B being electronically shifted down 
in position to be adjacent region G, only being sepa 
rated therefrom by a region K, which region K merely 
represents the standard TV spacing for providing the 
front porch of the signal, the back porch of the signal 
being de?ned between region A and the leading edge of 
the start bit in region J. The color burst signal in region 
H preferably is the standard FCC eight cycle signal at 
3.58 megahertz. Apart from the repositioning and [de 
lection] deletion of certain regions of the pseudo video 
scan line, the contents of regions A, B, C, D, E and G 
in pseudo video scan line 12 of FIG. 14 are preferably 
identical with that previously described with reference 
to FIG. 1 of U.S. Pat. No. 3,889,054 with respect to the 
transmission of a displayable row of data. Suf?ce it to 
say for purposes of clarity, that region A represents the 
horizontal sync signal which indicates the beginning of 
the pseudo video scan line from the beginning of the 
horizontal sweep for a conventional television scan line; 
and region B represents the pseudo video scan line 12a 
address which contains all the following information bit 
locations, as one preferably indicating the presence of a 
pulse and a zero preferably indicating the absence of a 
pulse, all of the following information bits preferably 
being present when data is transmitted: group, which is 
the section or chapter including a predetermined num 
ber, such as 1,000, of pages and is the most signi?cant bit 
of the page address; page, which represent one frame in 
a group, and row which occupies one character space 
which is preferably 7 bits and de?nes a portion of the 
page preferably containing approximately 11 to 13 scan 
lines which comprise one displayable character. The 
region B also preferably contains direct address infor~ 
mation, which is the ?rst transmitted bit preferably and 
is a zero unless a direct address condition exists which is 
control conditions for a selected row grabbing terminal 
informing the terminal to supercede the requested page. 
This region 8 also preferably contains permission infor 
mation which is a one bit position which is preferably a 
one only when the user is being given authority to re 
ceive one or more selected groups of information. It 
should be noted that preferably there is also an emer 
gency override condition which provides control infor 
mation to all row grabbing terminals to override all 
requests including the permission request and prefera 
bly occurs on a page and group information bit location 
of zero, this condition preferably being utilized to dis 
play emergency information such as a civil defense 
warning. Region C is preferably a special character 
information region of 7 bits which is preferably utilized 
for optional functions to be performed by the individual 
row grabbing receiver 28a or 28b or terminal. Region D 
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10 
preferably contains 32 characters of displayable infor 
mation in digital form. Region E preferably contains 
error check information, as will be described in greater 
detail hereinafter. Region G is preferably the same as 
region A and represents the horizontal sync signal. As 
was previously mentioned, the vertical sync is prefera 
bly provided by generating a special sequence of hori 
zontal sync pulses during the normal television blanking 
period, which is after approximately 236 horizontal 
sync pulses associated with the pseudo video scan line 
portions of the TV ?eld piggy back transmission which, 
as in U.S. Pat. No. 3,889,054, may preferably be after 
approximately 15 pages of row grabbing data have been 
transmitted. Therefore, 15 pages are transmitted before 
each vertical sync. The sync signal looks like a conven 
tional composite sync signal with a vertical sync inter 
val comprising approximately nine normal horizontal 
sync pulse times. 
The aforementioned piggy back transmission com 

prising the composite pseudo video scan line signal 
portion output of network 8206 as well as the conven 
tional composite video signal output portion of network 
8206 with filter 8207 disabled, is preferably provided 
over a common channel to a conventional CATV RF 
modulator 24, such as the type of modulator described 
in the aforementioned copending U.S. patent applica 
tion, now U.S. Pat. No. 4,042,958 one such modulator 24 
being preferably provided for each television channel 
on which piggy back information is to be transmitted, 
only one such channel being illustrated in FIG. 1 by 
way of example. Modulator 24, by way of example, 
preferably provides this information to a conventional 
CATV cable system 22 such as described in the afore 
mentioned copending. now U.S. Pat. No. 4, 042, 958 U.S. 
patent application with, however, the addition of a 
conventional television receiver 1920a, 1920b, such a 
conventional color TV receiver being connected to the 
common cable channel along with the row grabbing 
terminal 28a to 28b. The television receiver 1920a, 
1920b could have its own video display 1922a, 1922b or 
could selectively employ a common video display 
1924a, 1924b with the row grabbing terminal 28a, 28b. 
Preferably, the TV receiver 1920a, 1920b operates con 
ventionally to display the normal TV picture data with 
no visible evidence of the digital data piggy back trans 
mission. Similarly, row grabbing terminal 28a,28b es 
sentially operates [conventional] conventionally, such 
as described in U.S. Pat. No. 3,889,954, with the excep 
tion of additional conventional gating circuitry (not 
shown), including a conventional line counter to iden 
tify the TV scan line or lines, such as TV scan line 
number 239, position containing the pseudo video scan 
line or lines portion of the piggy back transmission TV 
?eld. During the occurrence of this TV scan line or 
lines in a given piggy back transmission TV ?eld, the 
[gatin] gating circuit passes the pseudo video scan line 
or lines to the row grabbing terminal 28a, 28b for pro 
cessing in the normal manner described in U.S. Pat. No. 
3,889,054. At all other TV scan lines of the piggy back 
transmission, the gating circuit passes the start bit por 
tion of the TV scan line signal to the row grabbing 
terminal 28a, 28b, for use by the phase locked loop 
thereof in maintaining phase lock in the manner de 
scribed in U.S. Pat. No. [3,889.054]3,889.054, while 
gating out the normal TV picture video data portion of 
the TV scan line. It should be noted that the row grab 
bing terminal 28a or 28b preferably conventionally 
processes and combines a plurality of such pseudo video 
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scan lines from a plurality of such piggy back transmis 
sion TV ?elds for providing a continuous video display 
of a selectable predetermined frame or page'of informa 
tion which frame may be updated on a displayable 
video row-by-row basis dependent on the real time data 
information content of the received pseudo video scan 
line in the manner described in either US. Pat. No. 
3,889,954 or U.S. Ser. No. 611,843, now US. Pat. No. 
4,042,959, the contents of both of which are speci?cally 
incorporated by reference herein in their entirety. 

Referring now to the type of video information pro 
vided to the system of FIG. 1 for forming the pseudo 
video scan line portion of the piggy back transmission, 
this information is provided from external information 
sources, two such sources 2002 and 2004, being shown 
by way of example. The provision of this external infor 
mation, as is the operation of computer 2000a and com 
puter 2000b and associated mass memories 2010a and 
2010b, is preferably identical with that described in the 
aforementioned copending U.S. patent application Ser. 
No. 611,843, now US. Pat. No. 4, 042, 958, or in US. Pat. 
No. 3,889.054, with the exceptions thereto to the de 
scribed in greater detail hereinafter. Thus, the associ 
ated mass memory 2010a and/or 2010b is preferably 
read in conventional fashion by the associated computer 
2000a and/or 2000b to provide the requisite information 
via the associated transmitter portion 8202a and/or 
8202b to the master combiner and synchronizer 8204. 
This information may be interleaved as previously gen 
erally described, with the associated mass memories 
2010a and 2010b each preferably having suf?cient stor 
age capacity to store the entire page capacity of the 
system 10 or, as presently preferred, be solely provided 
from a single computer 2000a or 2000b. As will be de 
scribed in greater detail hereinafter, the computer 2000a 
or 2000b may preferably be, by way of example, either 
a PDP-8E or PDP-ll manufactured by Digital Equip 
ment Corporation, with the respective associated mass 
memory 2010a or 2010b being that which is normally 
utilized with such computer 2000a or 2100b, respec 
tively. If the aforementioned dual interleaved system is 
employed, the computers need not both be the same 
such as, by way of example, utilizing a PDP-SE for 
computer 2000a and a PDP-ll for computer 2000b. 
Now referring to the provision of the normal TV 

picture video data to the piggy back row grabbing sys— 
tern of FIG. 1, the system preferably includes a conven 
tional TV monitor 1930 which receives a conventional 
normal TV signal via a conventional cable or antenna 
1932. The composite video output of monitor 1930 is 
then provided to a conventional sync separator 1934 
which conventionally separates the picture components 
and the sync components from the composite video 
input. These separated components are then provided 
via paths 1936 and 1938, respectively, to the master 
combiner synchronizer 8204 which, a previously men 
tioned, connects this normal TV picture video directly 
to output data line 102, while disabling ?lter 8207, ex 
cept during the TV scan line or lines (position or posi 
tions) of the TV ?eld containing the pseudo video scan 
line. 

It should be noted that as used throughout the speci? 
cation and claims, the terms “page” means one video 
frame of information, the term “group” means a prede 
termined number of pages, the term “row" is a display 
able video row and means a portion of a page contain 
ing a plurality of conventional television video scan 
lines, and the term "pseudo video scan line” means a 
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12 
signal which is identical in form to that of a conven 
tional video scan line but which actually contains a row 
of information, such as approximately between 11 to 13 
actual television video scan lines of information with 
the transmission time of the pseudo video scan line 
preferably being equal to the transmission time of a 
conventional TV video scan line, which is approxi 
mately 63 microseconds, and with the pseudo video 
scan line being an entire self-contained packet of infor 
mation necessary for video display of that row. The 
term conventional or television video scan line or TV 
scan line is used in its conventional manner. 

Typical Transmitter Portion - General Description 

Referring now to FIG. 6, FIG. 6 is a detailed block 
diagram of a typical transmitter portion, such as trans 
mitter portion 8202a, of the preferred cable head 13 
shown in FIG. 1. As previously alluded to, in providing 
the pseudo video scan line portion of the piggy back 
transmission ?eld, there are preferably two types of 
transfers that can take place between the computer 
2000a or 2000b and the cable head 13, a status transfer 
and a data transfer. The status transfer is preferably 
bidirectional, that is the computer 2000a or 2000b can 
send status to the cable head 13 and receive status from 
the cable had 13. A status transfer to the cable head 13 
preferably consists of a single word transfer as does a 
status transfer from the cable head 13. Such a status 
word is preferably returned from the cable head 13 after 
every status word received by the cable head 13. The 
second type of aforementioned transfer that can prefer 
ably take place is the unidirectional transfer of data 
from the computer 2000a or 2000b to the cable head 13. 
This is accomplished through the data break, that is the 
direct memory access facility of the computer 2000a or 
2000b. Such data transfers must preferably consist of an 
internal number of data packets per transfer, with each 
such data packet preferably consisting of 20 words, and 
each word preferably comprising 12 bits. The principal 
video data characters for the row grabbing portion of 
the system are preferably transmitted in six bit sequen 
ces. Thus, data is preferably transferred from the com 
puter 2000a or 2000b in a direct memory access transfer. 
The aformentioned status word transfer from the com 
puter 2000a or 2000b is preferably utilized to insert a 
seventh bit of data for each transmitted video character. 
This seventh bit of data is preferably utilized, princi 
pally, for special applications of the row grabbing por 
tion of the preferred system of the present invention. An 
example of such use would be when it is desired to 
display graphic symbols as well as characters. The sta 
tus transfer for generation of the seventh bit is prefera 
bly used only when the computer 2000a or 2000b is a 12 
bit machine such as is the case with the PDP-SE. The 
PDP-ll is a 16 machine and when it is used the seventh 
bit is included as part of the direct memory access trans 
fer word. The status word transfer from the cable head 
13 to the computer ma or 1000b is preferably used to 
provide the computer zoom or 2000b with information 
pertaining to the mode of operation of the cable head 13 
with respect to the provison of pseudo video scan lines. 
Examples of this kind of information are start of vertical 
?eld, odd or even line transmission if the dual inter 
leaved transmission system for the pseudo video scan 
lines is utilized, or operator control settings. 

Referring to FIG. 6, which is a detailed block dia 
gram of typical transmitter portion 8202a, the typical 
transmitter portion S?lla includes control circuits 8210 


























