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[57} ABSTRACT 
A real time frame grabbing system for substantially 
instantaneously providing a continuous video display or 
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a selectable predetermined video frame of information 
on a video display means from continuously transmitta 
ble video information which is transmitted as a plurality 
of pseudo video scan lines wherein the selected frame 
being grabbed is updatable on a displayable row by 
displayable row basis. Each of the pseudo video scan 
lines has a television scan line format and comprises a 
complete self-contained packet of digital information 
sufficient to provide an entire displaysble row of video 
data characters. the pseudo video scan line having an 
associated transmission time equivalent to that of a tele 
vision video scan line. The packet of digital information 
comprises at least address information for a displayable 
row and data information for the dispiayable characters 
in the row. Each of these psuedo video scan lines fur 
ther comprises a horizontal sync signal at the beginning 
thereof which provides a record separator between 
adjacent pseudo video scan lines and resets the input 
receiver logic for the transmitted pseudo video scan 
lines upon the detection of each horizontal sync signal 
to provide noise immunity enhancement. The pseudo 
video scan lines are transmitted and received through a 
conventional television distribution system. Each 
pseudo video scan line contains means for error check 
ing the contents of the received pseudo video scan line 
for inhibiting display of the associated diaplaysble row 
when the error check is not satis?ed. Programmable 
means. such as a general purpose digital computer. is 
conventionally programmed to interleave the pseudo 
video scan line signal transmission to provide pseudo 
video scan line information corresponding to a common 
assigned row for a plurality of frames before providing 
such information corresponding to a subsequent differ 
ent common assigned row for the plurality of frames. 

seem-mamma 
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ROW GRABBING SYSTEM 

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

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 individual 

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. Furthermore, some such prior art frame grab 
bing systems, such as the type disclom 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, 
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 can not be utilized in a real time frame grab 
bing environment, such as one in which the video infor 
mation associated with the grabbed frame is capable of 
being continuously updated. Accordingly, presently 
available prior art frame grabbing systems familiar to 
the inventors are not capable of easily locating a frame 
to be grabbed in real time nor of being able to continu 
ously 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 prior art communication 
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 self-contained pseudo video scan line 
information packet. Thus, there is no signi?cant in 
crease 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 are examples of other 
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2 
prior art video communication systems in which televi 
sion signals are digitized without any signi?cant resul 
tant compression in data transmission time. Further 
more, these other prior art systems require special dis 
tribution circuitry. in addition, prior art video commu 
nication system 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, noise immunity at 
best being provided between frames, nor is there satis 
factory data compression in the transmission time of the 
video information in such prior art systems. 
These disadvantages of the prior art are overcome by 

the present invention. 

SUMMARY OF THE INVENTION 

A real time frame grabbing system for substantially 
instantaneously providing a continuous video display of 
a selectable predetermined video frame of information 
on a video display means from continuously transmitta 
ble video information, wherein such information is 
transmitted as a plurality of pseudo video scan lines is 
provided. Each of the pseudo video scan lines has a 
television video scan line format and comprises a com 
plete self-contained packet of digital information suffi 
cient to provide an entire displayable row of video data 
characters, the pseudo video scan line having an associ 
ated transmission time equivalent to that of a television 
video scan line. The packet of digital information com 
prises at least address information, such as page, group. 
permission, user and direct address for a displayable 
row and data information for the displayable characters, 
‘such as 32 characters, in a displayable row. Each of the 
pseudo video scan lines further comprises a horizontal 
sync signal at the beginning thereof, each horizontal 
sync signal providing a record separator between adja 
cent pseudo video scan lines as well as providing noise 
immunity on a row by row basis for resetting all the 
input logic in the receiver which processes the transmit 
ted signal every horizontal sync pulse. The transmitter 
for the pseudo video can line includes means for provid 
ing a vertical sync signal after a predetermined plurality 

‘of pseudo video scan lines have been transmitted, the 
pseudo video scan line being a composite video signal. 
These transmitted pseudo video scan line composite 
vieo signals are distributed through a conventional tele 
vision distribution system, such as a cable distribution 
system, to various video display means for providing a 
continuous video display thereof. The receiver which is 
operatively connected between the distribution net 
work and an associated video display means, processes 
the distributed composite pseudo video scan line signals 
and provides a displayable video row to the associated 
video display means from each of the pseudo video scan 
line signals pertaining to the frame selected in order to 
provide the continuous video display, a predetermined 
plurality of displayable video rows comprising a dis 
playable video frame of information. The receiver also 
preferably includes means for updating the continu 
ously video displayable selectable frame on a display 
able video row-by-row basis dependent on the real time 
data information content of the received pseudo video 
scan line. 
Each of the packets of digital information contained 

within the pseudo video scan line, also preferably in 
cludes an error check information content based upon 
at least the address and data information content of the 
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associated pseudo video scan line, the receiver includ 
ing error check means for obtaining an error check 
indication of the distributed associated pseudo video 
scan line and comparing the error check indication with 
the error check information content of the associated 
pseudo video scan line in accordance with a predeter 
mined error check condition for providing a predeter 
mined output condition when the error check condition 
is satis?ed. The receiver also includes condition respon 
sive means operatively connected to the error check 
means for preventing the provision of the displayable 
video row from the associated pseudo video scan line 
when the predetermined output condition is not met. 
The system also preferably includes programmable 

means. such as a general purpose computer. for receiv 
ing the continuously transmittable video information, 
retrievably storing the information, reformatting it into 
a desired pseudo video scan line format and continu 
ously providing this reformatted information to the 
transmitter on a word-by-word basis, a word compris 
ing a pair of displayable characters. Furthermore, the 
programmable means preferably includes means for 
interleaving the reformatted pseudo video scan line 
information to provide pseudo video scan line informa 
tion corresponding to a common usigned row for a 
plurality of frames to the transmitter before providing 
pseudo video scan line information corresponding to a 
subsequent different common assigned row for the plu 
rality of frames to the transmitter. Thus, the provision 
of the pseudo video scan line enables the use of conven 
tional television transmission techniques and equipment 
for transmission and reception as well as conventional 
television circuitry for processing the received and 
transmitted signals. Furthermore, by utilizing the hori 
zontal sync as a record separator, one can insure that 
any loss of synchronization or noise pulse will not dis 
rupt more information than one pseudo video scan line. 
In addition. signi?cant data compression in transmission 
time is obtained by transmitting the pseudo video scan 
lines as opposed to conventional television scan lines. 
witheachpseudovideoscanlinebeingaselfccntained 
packet of information sufficient for display of an entire 
displayable video row containing a plurality of conven 
tional television scan lines, such as 13, as opposed to 
display of one television scan line. 

In the present invention. frame grabbing is accom 
plished by preferably feeding the pseudo video scan line 
into a buffer storage for compar'uon with an informa 
tion request from the [keyboarad] keyboard which. if 
matched. updates the appropriate memory for display 
or selection control so that updating is. in reality, ac 
compliahed on a row-by-row basis as opposed to a page 
or frame-by-frame basis as new information is provided 
in real time. the selected frame being automatically 
updated in real time as new information is provided for 
a given row of the displayed selected frame. 

BRIEF DESCRIPTION OF DRAWINGS 

FIG. I is a diagrammatic illustration of a typical 
pseudo video scan line format in accordance with the 
present invention; 

FIG. 2 is a graphical illustration of conventional 
vertical drive and composite sync signals illustrating the 
origin of the vertical sync signal in accordance with the 
present invention; 
FIG. 3 is a [block] block diagram of the timing and 

keyboard control. memory input control and a part of 
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4 
the output processing portions of the preferred receiver 
of the present invention; 
FIG 4 is a block diagram of the phase locked loop 

portion of the arrangement illustrated in FIG 3; 
FIG. 5 is a block diagram of another portion of the 

memory input control portion of the preferred receiver 
of the present invention; 
FIG. 6 is a block diagram of the memory and output 

processing portion of the preferred receiver of the pres 
ent invention; 
FIG. 6a is a graphical illustration of the timing associ 

ated with various signals in the arrangement of FIG. 6-, 
FIG. 7 is a block diagram of another portion of the 

memory and output processing portion of the preferred 
receiver of the present invention; 

FIG. 8 is a logic diagram. partially in schematic. of a 
portion of the timing and keyboard control portion of 
the preferred receiver of the present invention illus 
trated in FIG. 3; 
FIG. 9 is a logic diagram. partially in schematic. of 

the keyboard portion of the timing and keyboard con 
trol portion of the receiver illustrated in FIG. 3; 

FIG. 10 is a logic diagram. partially in schematic. of 
the portion of the memory input control portion of the 
receiver illustrated in FIG. 5; 
FIG. 11 is a logic diagram, partially in schematic. of 

the portion of the memory input control portion of the 
receiver illustrated in FIG. 6-, 
FIG. 12 is a logic diagram. partially in schematic, of 

the memory and output processing portion of the re 
ceiver illustrated in FIG. 3; 
FIG. 13 is a logic diagram. partially in schematic. of 

another portion of the memory and output processing 
portion of the receiver illustrated in FIG. 7; 
FIG. 14 is a block diagram of the preferred transmit 

ter portion of the present invention; 
FIG. 15 is a logic diagram of the ?rst in-ftrst out 

memory portion of the transmitter portion illustrated in 
FIG. 14; 
FIGS. 16 and 17 are logic diagrams, partially in sche 

matic of the transmitter portion illustrated in FIG. 14 
except for the ?rst in-ftrst out memory portion illus 
trated in FIG. 15; and 
FIG. 18 is a functional block diagram of the preferred 

embodiment of the row grabbing system of the present 
invention. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENT 

System General Description 
Referring now to the drawings in detail and initially 

to FIG. 18 thereof, the preferred embodiment of the 
row grabbing system. generally referred to by the refer 
ence numeral 10. of the present invention is shown. As 
will be described in greater detail hereinafter. the row 
grabbing system 10 of the present invention is prefera 
bly a one-way frame grabbing system in which continu 
ously transmitted information or messages are transmit 
tedviapseudovideoscanlineslZGIG. land2)ona 
row by row basis. with the pseudo video scan line 12 
preferably being identical in format to a conventional 
video scan line. that is it is consistent with FCC and 
EIA standards for a video scan line signal format; how 
ever, this pseudo video scan line 12 actually contains a 
row of information, such as approximately between ll 
and 13 actual television video scan lines of information. 
with the transmission time of the pseudo video scan line 
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12 preferably being equal to the transmission time of a 
conventional TV video scan line, which is approxi 
mately 63 microseconds. The various portions of the 
pseudo video scan line 12 will be described in greater 
detail hereinafter with reference to FIGS. 1 and 2. In 
the row grabbing system 10 of the present invention, the 
information is updated on a row by row basis by trans 
mission of a pseudo video scan line containing new 
information so that the frame being grabbed will effec 
tively have this row containing new information up 
dated when this row of information is updated in mem 
ory. In the preferred system 10 of the present invention, 
continuously transmitted information or messages may 
be instantaneously “grabbed" in real time so as to repeti 
tively provide a video display of a selected video frame 
of such infonnation which may be updated on a row by 
row basis in real time. 
Video information may be of any conventional type. 

such as news information, money rate information, 
stock market information, local advertising, television 
program listings, weather information. consumer infor 
mation, etc., which is conventionally supplied from 
conventional external information sources for these 
types of information such as sources 2.002 and 2004 
shown by way of example. These conventional external 
information sources 2,002 and 2,004 preferably conven 
tionally supply this information in a digital format, such 
as from a ticker for news information or stock informa 
tion. by way of example, through a conventional com 
munication line 2,006 or 2,000 or a conventional local 
video terminal, preferably, to a conventional mini com 
puter 2000, such as a model number PDP-Se manufac 
tured by Digital Equipment Corp. Mini-computer 2000 
preferably has an associated conventional mass memory 
2010 for conventional storage of data. Computer 2000 
stores this information in mass memory 2010, reformats 
it, such as by adding header information, and continu 
ously provides this information as a 12 bit parallel out 
put 2011 to a transmitter N, to be described in greater 
detail hereinafter, which provides the pseudo video 
scan line 12 for transmission to the TV distribution 
network. It should be noted that at any time, the twelve 
bit parallel output of computer m preferably repre 
sents two characters or one word. If desired, a 14 bit 
parallel bit output from the computer 2000 could be 
utilized to provide two seven bit characters. Computer 
2000shallbedescribedingreaterdetailhereinafterwith 
reference to FIG. 14. The mass memory 2010 is prefera 
bly updated by the computer 2000 in conventional fash 
ion at the optimum transfer time for data which is, con‘ 
ventionally, not necessarily in the order of reception of 
the external information from sources 2002 and 2004, 
this data being preferably continuously suppliable in 
real time to the computer 2000. In conventional fashion, 
the information in computer 2000 is supplied to trans 
mitter 20 which, in turn, supplies this information to a 
CATV cable system 22 through a conventional RF 
modulator 24, composite video being supplied to modu 
later 26 from transmitter 10. One such modulator 24 is 
preferably provided for each television channel on 
which information is to be transmitted, only one such 
channel being illustrated in FIG. 18 by way of example. 
Preferably, the mass memory 2010 which is read in 
conventional fashion by computer 2000 to provide the 
requisite information via transmitter 20 to the CATV 
cable system 22, has sufficient storage capacity to store 
the entire page capacity of the system. 
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As used hereinafter throughout the speci?cation and 

claims the term page means one video frame ofinforma' 
tion. the term group means a predetermined number of 
pages, the term row is a displayable video row and 
means a portion ofa page containing a plurality of con 
ventional television video scan lines, and the term 
pseudo video scan line means a signal which is identical 
in form to that of a conventional video scan line but 
which 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 being equal to the 
transmission time of a conventional TV video scan line 
and with the pseudo video scan line being an entire 
packet of information necessary for video display of 
that row. The term conventional or television video 
scan line is used in its conventional manner. 
The mass memory M10 may be any conventional 

mass memory storage device sufficient to store the req 
uisite page capacity of the system, such as an RK-OB 
memory device manufactured by Digital Equipment 
Corp. The output of the computer 2,(Xl0 is preferably 
conventionally transmitted from computer 2,000 to the 
transmitter 20 via a conventional data break of the com 
puter 2,000. All pages of information are preferably 
continuously being transmitted from the computer 2000 
through transmitter 20 on a pseudo video scan line by 
pseudo video scan line basis, that is respectively on a 
row by row basis, through the appropriate RF Modula 
tor 24 for the video channel being utilized and, there 
from, through the CATV cable system 22 to conven 
tional video display terminals or devices 2013 and 2015, 
such as commercially available video monitors, two 
such devices being shown by way of example. It should 
be noted that the number of video display devices 2013 
and 2015 preferably has no requisite correlation with 
the number of [eternal] external information sources 
2002 and 2004 and more sources 2002 and 2004 could be 
utilized than video display devices 2013 and 2015 or 
vice versa, if desired. In normal contemplated use, the 
number of video display devices 2013 and 2015 will 
normally exceed the number of external information 
sources 2002 and M4, however, this need not be the 

-caae. The computer 2000 conventionally recirculates 
the data provided thereto in continuous fashion and, as 
previously mentioned, eventually updates the mass 
memory 2010 at the optimum transfer time for the data, 
which time is not necessarily in the order of reception of 
the external information from sources 2002 and 2004. 
The information from external sources 2002 and 2004, 
which is preferably being provided substantially contin 
uously to the computer 2011] (as long as it is being gen 
erated from the external sources N02 and 2004) is pro 
vided to the mass memory 2010 and instantaneously to 
the transmitter 20 which operates in a manner to be 
described in greater detail hereinafter to provide the 
pseudo video scan line 12 transmission of the informa 
tion. As will also be described in greater detail hereinaf 
ter, each video display device 2013 and 2015 preferably 
has an associated display control unit 25 and 26, respec 
tively, which, as will be described in greater detail here 
inafter, preferably functions to enable the real time 
frame grabbing or selection of a single page of continu 
ously transmitted information for the instantaneous 
repetitive continuous video display, or frame grabbing, 
thereof, this information being updatable on a row by 
row basis in real time. Preferably, each of the display 
control units 25 and 26 by way of example, one such 
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display control unit preferably being associated with 
each video display terminal or device, are identical in 
structure and operation. If desired, however, any dis 
play control unit 25-26 may be modi?ed in a manner to 
be described in greater detail hereinafter so as to pre 
vent the reception of certain categories of information 
while enabling the reception of other categories of in 
formation. For purposes of clarity, only one such typi 
cal display control unit 25 will be described by way of 
example, the structure and operation, as previously 
mentioned, being identical with that of display control 
unit 26. Identical reference numerals, followed by the 
letter a will be utilized in FIG. 18 for elements of dis 
play control unit 26 which are identical in structure and 
operation with those of display control unit 25. in the 
overall system block diagram of FIG. 10, the display 
control unit 25 only preferably contains a conventional 
RF demodulator 27, one such demodulator 27 being 
provided for each channel and a receiver 28, to be de 
scribed in greater detail hereinafter, which receiver 
receives the composite video demodulated by demodu 
lator 27 and determines whether the user is correct, the 
user has permission to receive the pseudo video scan 
line of information being transmitted at that time, 
whether the signal is error free, whether the page ad 
dress of the pseudo video scan line is correct, and 
whether a direct address condition, to be described in 
greater detail hereinafter, exists, and, preferably assum 
ing the pseudo video scan line signal passes all these 
tests, then the receiver processes this signal and pro 
vides a video signal corresponding to a displayable row 
of information on the video display device N13. The 
keyboard which accomplishes the selection of the de 
sired page or video frame of information and the appro 
priate group thereof to be grabbed or repetitively dis 
played on the video display terminal N13 is included as 
part of the receiver portion 28 and will be described in 
greater detail hereinafter as part of the receiver portion 
20 of the system 10. 

TRANSMITTER 
General Description 

Referring now to FIG. 14, initially, the transmitter 
portion 20 of the row grabbing system 10 of the present 
invention shall generally be described in greater detail. 
Therea?er, with reference to FIGS. l5, l6 and 17, the 
preferred transmitter portion 20 of the present invention 
shall be described in greater detail. 
Computer 2000 which provides the 12 bit parallel 

output 2011 of data also provides a strobe command, as 
will be described in greater detail hereinafter, via path 
2014, the strobe command on path 2014 and the 12 
parallel lines of data 2011 being preferably loaded into a 
conventional FIFO word series memory, shown in 
greater detail in FIG. 15, which acts like a parallel shift 
register. FIFO memory 2016 preferably accepts infor 
mation under command of the strobe line 2014 from 
computer 2000 and can preferably store up to 64 words 
which is 128 characters of information, two characters 
of information comprising one word. Computer 2000 
can [slo] also preferably completely erase FIFO mem 
ory 2016 by the provision of a reset command via path 
2010, as will be described in greater detail hereinafter. 
FIFO memory N16 supplies a ready signal to computer 
2000 via path M20 which denotes that the input location 
of memory 2016 is empty. Computer 2000 only prefera 
bly strobes data into FIFO memory 2016 if the ready 
line 2020 is asserted. It should be noted that preferably 
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8 
the inputting and outputting of memory 20l6 are com 
pletely independent of each other. 
The transmitter 20 preferably includes a conventional 

television sync generator 2022 which provides compos 
ite sync via path 2023 in accordance with ElA stan 
dards as well as vertical drive via path 2025. The timing 
of sync generator 2022 is preferably controlled by con 
ventional crystal controlled oscillator 2026, such as a 
14.31818 megahertz crystal controlled oscillator, 1n 
conventional fashion. The transmitter 20 preferably 
requires a master clock to control the bit rate of trans 
mission. This bit rate, which is preferably selected at 
5.113657 megahertz, must preferably be synchronized 
with the composite sync. The data bit rate selected must 
be consistent with the broadcast television channel 
[band width] bandwidth and must be an integral multi 
ple of the horizontal frequency, which is necessary to 
keep the data bits phase locked with the horizontal sync 
signal. The 5.113657 megahertz clock, which shall be 
referred to as clock A, is preferably obtained by a con 
ventional crystal controlled phase locked loop 2024 
which is locked at 5/14 of the 14.31818 megahertz oscil~ 
lator M26 frequency through a divide-by-l4/5 fre 
quency divider 2020. The clock A output of phase 
locked loop 2024 is preferably divided by a conven 
tional divide-by-seven bit counter 2030 in order to gen 
erate a pulse on line 2032 which represents the start of 
each character. This pulse is provided in parallel to a 
character counter 2034 which uses this signal as a clock 
input and preferably counts up to 40, counter 2034 
being a divide-by-40 counter, to establish the period 
corresponding to the 40 characters preferably contained 
within a single pseudo video scan line 12. The output of 
character counter 2034 is preferably a pulse on line or 
path 2036 which occurs during the period of the 40th 
character. The trailing edge of the pulse present on path 
2036 preferably sets a flip-?op 2038 which is reset by 
the composite sync provided via path 2023 from sync 
generator 2022. Thus, the output of flip-?op 2038 is a 
gate which starts at the end of the 40th character and 
ends at the beginning of the horizontal sync pulse. Dur 
ing this gating time, it is preferably desired to transmit a 
burst of sync pulses which are identical to a stream of 
alternate "o" and “1"data bits, this burst of sync pulses 
being located in region F (FIG. 1) of the pseudo video 
scanline l2,aswillbedescribedingreaterdetail herein 
after. This signal which is provided on line 2040 is 
termed the sync burst gate and is provided to a multi 
pleaer 2042 as one input thereto, this input being the 
control or select input for multiplexer 2042. 
One selectable input to multiplexer 2042 is provided 

from the output of a divide-by—2 ?ip-?op 2044 whose 
input is the cloclt A output of phase loclted loop 2024. 
When the gating signal on path 2040 is high, multiplexer 
N42 preferably selects this input signal from flip-flop 
N44, which provides a square wave output at one-half 
the frequency of clock A, and applies this signal to the 
output data line moi‘ multiplexer 2042. The other 
selectable input to multiplexer 2042 preferably is the 
serial data output of a conventional parallel-to-serial 
shift register 2050 which receives the 12 parallel lines of 
data output from FIFO memory 2016. When the gate 
signal on path 2040 is low, multiplexer 2042 preferably 
selects the serial data line was output from shift register 
2050 and applies this signal to the output data line 2046 
of multiplexer 2042. Shift register 2050 is preferably a 14 
line input parallel-to-serial shift register with two lines 
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being grounded in the arrangemet to be described by 
way of example. If 14 input data lines were utilized then 
these two grounded terminals will. of course, be respec 
tively connected to the other two of the 14 data input 
lines. Shift register 2050 receives the 12 lines of data 
from FIFO memory 2016 via path 2051, this data being 
loaded into shift register 2050 when a load command is 
received from bit counter 2030 on path 2032. Data is 
outputed from shift register 2050 as the serial data line 
2048. the shift rate being preferably established by clock 
A. Preferably, 14 clock pulses occur to shift out 14 bits 
of data from shift register 2050 for each word loaded 
into shift register 2050. The data output of multiplexer 
2042 is preferably supplied to a conventional sync com 
biner 2052 which also receives the composite sync sig 
nal via path 2023 from sync generator 2022. 
The output of sync combiner 2052 is a conventional 

composite video signal format, which is a three level 
signal, the data varying between levels 2 and 3 corre 
sponding to digital values of 0 and l and the sync being 
indicated by level I, as illustrated in FIGS. 1 and 2, with 
FIG. 1 illustrating a typical pseudo video scan line 
signal 12 format. This composite video signal represents 
a single pseudo video scan line at a time as described 
and shown in FIGS. 1 and 2, computer 2000 being con 
ventionally programmed to control various locations or 
assignments in regions 13 through E of the pseudo video 
scan line. these regions to be described in greater detail 
hereinafter in the description of the receiver portion 28 
of the row grabbing system 10. As was previously men 
tioned, region F of the pseudo video scan line 12 is 
provided on line 2040 as a sync burst gate provided to 
multiplexer 2042 and regions A and G are provided 
from the composite sync on path 2023. 
The transmitter 20 also preferably includes a strobe 

control portion 2054 which contains all the logic for 
determining when the data should be strobed out of the 
FIFO memory 2016. It is most preferable that when 
data is shifted out of memory 2016 and transmitted, that 
complete lines of 40 characters each are shi?ed, in the 
example given. If all conditions necessary for the trans 
mission of 40 characters in a pseudo video scan line 12 
are not met preferably an empty line, which is a pseudo 
video scan line having only regions A,F and G occu 
pied, is transmitted. It is further preferred that data be 
transmitted only during a selected portion of the televi 
sion vertical frame so as to insure that only empty lines 
are transmitted during the vertical drive period. Strobe 
control portion 2054 preferably monitors the various 
conditions necessary and starts to issue a series of strobe 
out pulses on line 2056 only if the output of FIFO mem 
ory 2016 is ready as indicated on ready line 2058 pro 
vided from memory 2016 to strobe control portion 
2054, if the vertical scan position is correct as indicated 
by a signal present on line 2060 termed frame enable, to 
be described in greater detail hereinafter, and if a com 
posite sync pulse has been received from sync generator 
2022 via path 2023. When all these conditions are met, 
the output of bit counter 2030 on line 2032 is allowed to 
control the strobing of FIFO memory 2016. The master 
reset pulse when issued or provided on line 1118 from 
computer 2000 preferably prevents any new pseudo 
video scan line of data from being transmitted until all 
the above mentioned conditions are again met. The 
correct vertical scan position or frame enable signal 
provided via path 2060 is preferably obtained from a 
decoder 2062 which decodes the output of a line 
counter 2064. Line counter 2064 counts the number of 
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10 
pseudo video scan lines after the vertical drive. the 
inputs to line counter 2064 being the vertical drive sig 
nal from sync generator 2022 provided via path 2025 
and the composite sync signal from sync generator 2022 
provided via path 2023. This decoder 2062 preferably 
selects the group of lines which are used for transmis 
sion. 

DETAILED DESCRIPTION OF TRANSMITTER 

Referring now to FIGS. 15, 16 and 17, the transmitter 
portion 20 of the row grabbing system 10 of the present 
invention shall be described in greater detail, FIGS. 15 
through 17 being logic schematics of appropriate por 
tions of the transmitter portion 20, the balance of the 
transmitter portion 20 not illustrated in greater detail 
than in FIG. 14 being conventional. Accordingly, a 
more detailed description than previously provided will 
not be provided for those conventional portions not 
illustrated in greater detail in FIGS. 15 through 17 as 
they would readily be understood by one of ordinary 
skill in the art. 

Referring initially to FIG. 15, the conventional FIFO 
memory 2016 is shown in greater detail. FIFO memory 
2016 preferably comprises three conventional four bit 
by'64 word FIFO serial memories 2070, 2072 and 2074. 
such as an MOS FIFO serial memory of the type manu 
factured by Fairchild under designation 33414, each 
memory stage 2070, 2072 and 2074 receiving four of the 
12 parallel bit data line outputs from computer 2000. 
The input ready and output ready lines are preferably 
combined by NAND gates 2076 for the input ready line 
to provide the input ready signal via path 2020 to com 
puter 2000, and by NAND gate N78 for the output 
ready line to provide the output ready signal via path 
2058 to strobe control portion 2054. 

Referring now to FIGS. 16 and 17, the balance of the 
transmitter portion 20 shall be described in greater de 
tail, where appropriate, for purposes of clarity. Refer 
ring initially to FIG. 16, the television sync generator 
2022, as previously mentioned, is preferably a conven 
tional MOS television sync generator such as the type 
manufactured by Fairchild under the designation 3261 
and will not be described in any greater detail heri 

‘ na?er. Oscillator 2026, which supplies the clock signal 
to the television sync generator 2022 for controlling the 
timing thereof and the reference frequency signal to the 
phase locked [group] loop N24 [preferably], as pre 
viously mentioned, preferably comprises a conventional 
integrated circuit oscillator 3N0, such as the type man 
ufactured by Motorola under the designation 4024, 
utilized with inverters 3M2 to 3M4 to provide the clock 
to sync generator 202 at opposite phases as is conven 
tionally required by a sync generator 2022 of the type 
previously described. In addition, oscillator 3000 is 
preferably crystal controlled by a conventional crystal 
3006 at the oscillator frequency, such as the 14.31818 
megahertz frequency chosen by way of example. The 
clock signal output of oscillator 3000 is preferably ap 
plied via path 3010 to a conventional four bit binary 
counter 3M8, such as the type manufactured by Texas 
Instruments under the designation SN 74l6lN, prefera 
bly connected as a divide-by-l4 counter, counter 3008 
forming a portion of the divide-by-H/S divider net~ 
work 2028. The output of counter 3000 is preferably 
connected as the clock input to a conventional divide 
by-Z flip-flop 3012 also forming part of the divide-by 
l4/5 divider 2028. The output of the divide~by-2 ?ip 
flop 3012 is preferably connected to one input of phase 














































